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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 Radionuclide Inventory Worksheet
CAFuEf an Tcuiptstl.e Info jan

Fuel Name' AMERICMJM TAiGETS
S9F eI S 778

Fuel Unls & Dour. 12 -SCRAP
Heavy Metal Mass: DOL075 : EOL.0074kg
ROD Stoage Ske HANWORD

'Fueldecay stsdate: 1970
Eatbodnees 9 d: 2010

Tenplate: FFTF (FAST, SST, 10 t 30%. PU & U)
bmplate Burnupm(Wd: 60112

Tanplate BOL H0y XOa Mass (UT): 0.0329181
Tmplate Decay Thie: 35 Vees

Estimated
Canister usage:

NRC
3.00o

1 -1 2 9 1 .2 8 9 1 E -0 6 3 .5 9 7 .1 9 0 .0 0 0 4 0 0 4 .0 3 E .0 6 9 6 Y. m0 0 G a m m a S o u r c e s

: i ~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~Photon Total
CtWd From -Nomal 357oundin.9 0Fue Initial . tY Nomina Fuel l.00E.01 7.0000 Ee1t85C01

Plulknuclide Template Ful eBurnup (LWO Burnup (MWdf (Ci) - ventrles(Cl) tnvetre(i) Grup (bounding)

Ac-27 6.1822E-12 3.59 7.19 0.00E+00 Z.22E-11 4.44E-11I Avg.0 eV
hA-241 1.10686E-1 3.59 7.19 1OCE41 S4ABE-01 9.46E-01 00150 3216E111
A-242m 1.9247E4-3 3.59 7.19 0.00E+00 6.92E-03 1.38E 02 050 4-11E+to
Anm243 1.07401-04 3.59 7.19 90.7E+0D 97E+00 9.57E+OO OD1 7.733E.1
C-14 2.042E-05 3.59 7.19 0.O0E+00 .38E-S0 1.7E.04 ODS7 6S15E11o
CF%3 34243E-10 3.59 7.19 O.ODE+00 1. E-09 2.4BE49 OA= 2FE11
CPn243 4.0629E-04 3.59 7.19 Q.OOE+D0 1.46E-03 2S2E4- 0.1250 2AG1E+1
Cn-244 *1.604E403 3.59 7.19 O.OOE+01 5.78E403 2.15E42 02250 9+E010
CO-60 3.4275E-03 3.59 7.19 O .OOE+04 I.E-042 2.4E4-02 03 9.104E.W
Cs-134 18-6E43 359 7.19 O.OOE+00 2.59E4-3 1.12E402 OS7S0 I6E4.
Cs-135 4.7693E-5 3.59 7.19 .OO0E+00 1.71E44 3 -3E154 O.8m J852E40
Cs-137 1.40D7E+0D 3.59 7.19 0.00E+00 6.03E+O 1.0tE+01 12500 4410E409
Eu-154 1.184E742 3.59 7.19 0.00E+00 6.82E-02 7.18E-t .7500 10C43+
Eu-155 1.3774E420 3.59 7.19 0.00E+00 4.95E-042 9.9DE42 2253 2.140ED4
FeSS 3.008E-04 3.59 7.19 0.00E+OD 1.37E403 Z.73E403 2.760 1.19E+
t-3 3.5454E043 359 7.19 0.00E+00 1.38E42 2.78E402 *SOGO zo7eE+D
t-129 t.7B91E46 3.59 7.19 0.0OE+00 4.83E46 9.28E-6 5.00G0 2J74E+3
tKr-65 2.7848402 359 7.19 O.OOE+00 1.70E09 2.0DE-01 7.009 3.187E+9t
tN-23 3.7518E-46 3.59 7.19 0.00D+00 1.3514-5 2.70E-45 11.00G0 3S4E4C
Pa-231 124883E-11 3.59 7.19 .ODEE+00 4.49E-11 8.97E-11
P-210 Z.4206E-12 3.59 7.19 QODE+00 8.70E-12 1.74E-11
Pm2147 5B71E-02 3.59 7.19 0.00Q+00 2.63E402 1.13E401
Pu-238 144877E-2 3.59 7.19 0.00E+00 .5E-02 1.07E401
Pu.239 -7.552DE-0 3.59 0.00 123E+00 1.11E+OD 123E+0
Pui240 2.069DE402 3.59 7.19 0.27E041 7.02E-01 7.76E1-0
Pu-241 -1.4799E+10 3.59 0.00 2.82E5 1 21.7B-E+0 2.82E+01
Pu-242 1.1252E405 3.59 7.19 1 .67E404 Z.08E404 2.48E044

Ra-226 7.852ff-12 3.59 7.19 O.OeE+OO Ze82E-11 6s5ffDf-1
Ra-228 2.4086E-16 3.59 7.1t9 Q.OOE+OO 8.65E-16 1.73E-15
P>-106 1.5066E405 3.59 t.19 O.OOE+OD 5.41E405 1.08E044
Se-79 1.0127E405 159 7.19 QOD0E+OD 3.64E405 7.28E-oS
SIF126 4.39D2E45 3.59 7.19 O.ODE+OD 1.58E404 316E44
Sr-9D S.OD88E401 as59 t19 O ODE+OD 1.8DE1+OD 35DE+OD
TC499 3S412E404 3.59 7.19 QODOE+OD 't.2E403 2B3E43
TIF22 2.7219E-12 3&59 Z.19 O.ODE+OO 9.78E-12 1SSE-t1
Th-23 1.0441E409 3.59 7.19 QODOE+OO 3.75E409 7.5-0E9
Th-23 & 3 689E-16 3S9 7.19 QODE1+OO 1.14-15 228SE-i5
Tl-20 4J6636E407 3.59 7.19 O.ODE+DO 1.68E406 335E406
U-232 1.2638E406 3 59 7.19 QODE+OO 4.54E-06 9.08E406 Thermal Power
U-233 S.7451E-10 3.59 7.19 QODE1+DO 2.06E-09 4.13E409 Noda tHeat taounding
U-234 43044E406 3.59 7.19 QOD0E+OO 155E45 3Q9E405 output JHeatoutputt
U-235 -7.7765E409 3S9 QOD Z53E47 Z.26E407 2.53E407 I (atts ) Ns

U-236 1XK50E407 3.59 7.19 O.ODE+OO S.49E407 1.3DE46 4.2E41 41E401
Ul-238 -1.79tffW0 3569 QO 1.8SE405 1.78E405 1.8E405 To0at Total
Y-90 S.0088E401 3.6 7.19 O.OOE+OD 1.80E2+00 3560E+OO
0t~er Raonuckles 6.Q9E+C0 1.02E+01

rTepae Sdeleton Slimmary
From 5FD Used 13asis VWP -rDtlecs

Raco Moderetor FA S FAST Tha T an ued Wtweb nesors:
Fuel Cld h L AST e(MT wi a d d g IsT mosv).

*OL MM Constiuetsl uNU Pu id U
COL Ent i smet 10 Db 30

a-up Summanay ((MWd0 leass for bumup Used h es"mate
Fnxm SFD E_ _ eeMd

Bondng 7.19B d t bsi u

Ctsedo~~~~~~~~Etiue

Euw 1u~ Given *umnup Esinde EOI_ MIGhen COL H4U

BoundF/ EP- ng M rch 200
R ehiivlc 00a8 1- ol - 8

'Rectr WwdubvmC noe 1v, Wrg, **W or cusw date confinZnin toadalkjn cose for bdM.
*Tdal bump for a1 l ksaodated with bts wheet muw be dkd by tBOL heavy mal mass plo getIC bufp valus (tWWMT).
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Fuel Radionuclide Inventory Worksheet
LiFed an4 Tempyte IbnWnid ,: , -

Fuel Name: CALVERT CLIFFS I
SNF ID# -307

FuI Units & Dou. 2 -14 X 14 ROD ARRAY
He"y Metal M_: BOL-7721;g E0L.7594
ROD Soap Slke HANFORD

'Fuel dec a dftia: 1980
Estato as d: 2010

TeaIpbl PWR (Ugh Water, Zhrc. 0l 5%, Uj
'rempmt Bump(mWd) 6192

Template SOL Heay Met Mas (UT): 0.0017691

Estkimated
Canister usage:

183dr 1 I
1.00o

Templat Dew This 25 em_
IL Esatimtets . . e X1 b Y. Yb Gamma Sourcee

Po.Phone ToW
CMUWd From Nominal Boundng Fue4 In Activity Nminal Fud Bounding Fuel EneWy Photonsftee

Radtonuclid. Template Fuel Bumrnp (NWd) Bumup (UWd (CI) hventdeCI) bInvenrle(CO) Group (bounding)
Ac-227 6.376E-10 91.386.55 182,773.11 O.OOE+00 607E-05 1.21E-04 Ayl UV
Am-241 1.3144E41 91,386.56 18,773.11 0.00Q+00 1.20E+04 2.40E+04 0.0150 1243E+16
Am-242m 3.0039E-04 91,386.s5 182,773.11 0.00E+00 2.75E+01 sA9E.01 0250 Z517E+15
An-243 6.2629E404 91,3865 182,773.11 0.00E400 572E201 1.14E+02 0.0375 2.436E+15
C-14 4.7965Es05 91,386.55 182,773.11 0.00E+00 4.38E600 &77E+00 0.057s 2.658E+15
C036 a.0297E-07 91,386.55 182,773.11 0.00E00 734E-02 1.47E-01 0.0850 1.402+.1s
Cm-243 .1Q93E-04 91,388.55 1827M.11 0O0E+00 2.92E+01 S.85+01 001250 8.02E017
C-244 7.181E4-02 91,388.55 182,773.11 0.00E+00 5.72E+03 1.31E+04 020s0 12036+15
Co-20 1.0220E4 91,386.55 182,773.11 O.OOE+00 9.70E+02 1.74E+03 11000 51.07814
Cs-134 1.1662E-03 91,386.55 182,773.11 0.00E+00 1.07E+Q2 2.13E+02 08575 t1s2E+1e
CP-135 1.4433E4-5 91,386.55 182773.11 0.0012+00 3.00 2.64E+O0 Os Z36E*14
Cs-137 1.76Q3E+00 91,3868M 182,7M.11 o.o0E+00 1.61E+05 3.22E+05 12200 3178E+14
Eu-214 4.0283E-02 91338655 132,773.11 O.OOE+00 4.13E+03 .426E+03 4 7sc 6Ss+12
Eu-213 7.1479E243 91,386.55 182,773.11 O.OOE+00 61.E+02 212E+03 22n 1256E4W
1`940 61919E-04 91,38655 12,773.11 o.o0E+00 5.66E+01 1.13E+02 z7500 1.446E
H-3 3.6386E402 91,386.55 182773.11 0.0E+00 1.33E+03 2.6E+03 3.6c I es+O8
1-129 1.8288E4-7 91,388.56 182,773.11 o.oOE+00 81.8E-02 1.80E-01 6000 84s5E407
re-85 5-1844E1-2 91,386.55 182,773.11 0.00E+00 4.72E+03 9.s4E+03 7.0800 s373E

Np-237 1.0146E205 91,386.55 182,773.11 O.OE+00 5.34E-01 1.93E+08 1 1.000 1.072E+05
Pa-231 1.137QE-09 91,386.55 12,773.11 0.00E+00 1.04E304 2.26E+40
Pb-1 3210 64E-11 91,36.55 182,77311 0.00E+00 3.07E+06 .15E406
Pt-47 1.1211403 9138655 182,773.11 0.00E+00 4.68E+02 9.36E+02

u-9238 8O669E-02 91,386.55 182773.11 0.00E+00 7.60E+03 1.47E+04
Pu-239 1.162E-12 91,386,55 182773.11 0.00E+00 1.76E+03 712E+03
Pu-240 1-.44E-02 91,386.5s 182,773-11 O.OOE+oO 1.32E+03 2.76E+03
Pu-241 1.4237E+01 91,386.55 182,773.11 O.OOE+0O 1.33E+8 0 2.66E+70
Pu-242 16426DE-0 91,388.55 182,773.11 .OOE+00 1.75-+0 1.17E+Ot

F1-22 1.1392E-10 91,386.55 182,773.11 0.00E+00 i.74E-02 2.0nE-cw
Ra-228 s.B841E-12 91,386.55 182,7m11 O.oDE+00 4.74E-07 9.46E-07
RU-102 S9702E-07 91,386.55 182773.11 0.00E+00 4.39E49 1.00E-Q1
Se-79 172379Es-0 9138655 182,773.11 0.00E+00 6.136-01 2 026E+00
Sn-126 2.629E-05 91,388.55 0.0011 0.01E+CO 2-30E+10 4.61E+D0
Sr40 1.1630E+D0 91,38655 182,773.11 0.00E+D0 1.06E+05 2.13E+05
Thr 3a9357E4o4 9t,3BB.55 182,11 0.0E+D0 3.60E+05 7.09E+01
Th-229 LS65E41 91,388.sS 182,773.11 OOQE+ao 7.83E468 1.57E405
Th-M3 1.4493E408 9t,388.55 182,77311 0.0DE+D0 1.32E403 2.6sE403
Th-L2 S.Z923E-12 9a,38655 1827_3_11 O.oDE+ao 4.84E-07 SaSD_7_
TI-Me 1.9202E-07 9138KS55 18277.11 QODE1+00 1.7sE402 3.51E402
U-232 52083E407 91,38aS5 182,77311 0.ODE+aO 4.76E402 s.52E402 T; Powe
U-M3 Z.4386E486 91,3665 12,77311 Q.OOE+D0 Z.23E403 <.46E403 NomnlHeZ Bounding
U-234 4.7012E-05 91,3865 182,73111 0.00E+Co 4.30E+00 8.9E+00 Ouq"u tra HeOutpc4
11235 -1.4492E406 91,38655 0.00 SOD0E-02 0o-oE+ao S.00E402 w Wae
k)236 757S59E-D6 91,38&55 182,731i 0.00E+00 6s2E-t 138E+00 2AIE40 SME+03
U-23l -.Zb12.9E47 9t,sse.s5 0.00 2-12E-01 2.28E-t 252E401 TOW Tota
Y-90 1.1631E+D0 91,386355 182,77311 0.0DE+00 1D06E+as 2.13+as
Other PkadlorIdes . .s54E+05 3.0sE+a5

m.Tepae Sledo.Smmr. Bunup s,,*dSA Chbe;do; .- !: -b
r. pats Selection Summar

From SFD used for Parameter Differencea,
Reactr Uodetor. LIOWWATER UIT WAlTER

Fuel Clsddl g3 zR iRC
BOM Hkt Cons " us U L

BOL EnctchMeF 3 05_S

BIumup Summary (UWdf fo . ais hr burmup used I estimatac
Fros SFD Estfrstad

NambSt 32zs 1aee 91, 386.6 p CtEw d k*ml b0raV meo mm desoya
Bouna wl! 33.041.601 182.77111 WSt b isuluDis be tAlc..eid bumW

_umup UUNIPON, GIVOR snup EethnaWd WL1. HWGIm EOL HE
Nomill31Z 106

'Reaclor 1IOwI, cos rmoval, slag..dppln rowa, datccbn.W fi ifadalOn ceasedftrbel.

T mbip for auel Wasodated aWlh OM wakshe mud be divied by SO. heavy mal mas IDo got spedllc hup values (JWdnl.

I
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I III

I
Fuel Radonucids Inventory Worksheet : I

,LIud amiTemptete lneriai
Fue Narrn. FFW-ONWFA

SW ID 0h 71
FulUnis 110.. Oo: 261 -HEX ARRAY 217 ROD
Homey Mdi Us= 1..40L=083.Oth EOL.8443.7424
ROD Storage Sanu HANFORD

'Fel daC" st t dMs 1992
Estmns asaaef 2010

Tempate: FFM (AST, SST, 10 to0% Pu & U)

*rw0" -L(>d: SMt12
Tanplaft 9OS HMav Meld Mm (UW) 0.03291e1

Temrnlle Dec., t 15weas

Estmated
Canister Ase J

hansiI
1 52.20

IIL Estimates > -; *- N1 b Y. Yn Gamm9 Sources

Photon Totl
CVMWd From Nominal BowndhgFu*t btbltiAstilvty Nominal Fud Bounding Fud Energ Photoncaso

RajonuctiTemplate Fud Bumup (Wd)y Bulmup (UW)' (Ci) nventodes(C) hreuorles(CI) Group (bondftno
Ac-227 t.3735E-12 638,157.18 1.27631437 0.00E+00 877E-07 1.75E-46 Avg. Mv

Am-241 7.9527E-02 6381tS7.18 1.276,314.37 1.75E+04 6.83E+04 1.19E+05 00150 6-417E+16
AM-242m 2.1053E-03 638,157.18 1.2764.37 0.00E+0D 134E+03 2.696+03 0.0250 U384.+16
AM-243 1.0760E-04 638,157.18 1,276,314.37 0.00E+00 6.87E+Ot 1.37E+02 0.0375 1.536+16
C-14 2.6141E-05 38157.18 1278,314.37 O.OOE+00 1.67E+01 1.34E+01 0.0575 1.347E+16
C136 3.4243E-10 638,157.18 1,278,314.37 O.OE+00 2.19E-04 4-37E-04 0.0860 7.6SBW+15
Cm-243 8.6092E04 638,157.18 1,276,314.37 0.00E+00 4.22E+02 844E+D2 0.1250 589E+15
Cm-244 2.9933E-03 638,157.18 1,276314.37 O.0DE+00 1.91E+03 3.82E+03 02250 5.971E+15
Co-60 1.5934E4-2 638,157.18 1,2768314.37 O.0OE+00 1.02E+04 2.03E+04 0.3750 3.070E+15
Cs-134 4.6356E-02 638,57.18 1,27,31437 .OOE+00 2.96E+04 6.92E+04 05750 126E+17
Cs-135 4.7693E-05 638,157.18 1,276.314.37 O.OOE+00 3.04E+01 8.09E+01 03500 3A33E+15
CS-137 2.1113E+00 638,157.18 1,276,314.37 O06E+00 1.36E+06 2.69E+06 125Co 2.989+15
Eu-154 4.8092E-2 638,157.18 1,276,34.37 0.0DE+00 3.07E+04 8.14E+04 1.7500 4.910E+13
Eu-155 6.8447E-02 638,157.18 1,276,314.37 O.OE+00 4.37E+04 IL74E+04 2.2500 1.683E+12
Fe-55 5.8479E-03 638,1S7.18 1,276,314.37 0.0OE+00 3.73E+03 7.46E+03 27500 1.724E+tt
H-S 8.93D0E-03 838,157.18 1,278,314.37 0.00E+00 5.70E+03 1.14E+04 3.5000 1.9466.10
1-129 12891E-06 38,157.18 1,2M,314.37 0.OOE+00 8.23E-1 1.6sE+00 5.0000 43156+07
Kr-W 7.0941E-02 638,157.18 1,276.314.37 O.ODE+00 453E+04 9.05E+04 7.0000 .5049E+06
Np-=7 2.6541E806 638,157.18 1,278,314.37 0.00E+00 1.69E+00 3.39E+00 110000 6309E+05
Pa-231 4.8970E-12 638157.18 1.278.314.37 O.OOE+00 3.13E-08 825E46-
Pb-210 22170E-13 638,157.18 1,276.314,37 .0OE+00 1.41E-07 2.83E-07
Pm-147 2.387E-01 638,157.18 1,27634.37 QODE+00 tS1E+05 3.01E+06
Pu-238 2.8636E-2 638,157.18 1,276,314.37 O.OOE+Do 1.83E+04 3.65E+04
Pu-239 -3.5520E-02 638,157.18 0.00 t.44E+06 1.21E+08 1.44E+05
Pu-240 2.0790E-02 638,157.18 1t276,314.37 7.31E+04 8.63E+04 9.96E+04
Pu-241 -4.8316E-0t 83157.18 0.00 3.28E+06 2.97E+06 3.28E+06
Pu-242 1.1052E.05 638,17.18 1,2M,314.37 1.95E+01 2.66E+01 3.36E+01
Ra-226 5.7471E-13 638,157.18 1,276,314.37 O.OE+00 3.67E-07 7.34E-07
Ra-228 5.4957E-17 638,1S7.18 1t278,31437 0.00E+00 351tE-lI 7.01tE-1
Ru-106 1.4582E-02 638,157.18 1276314.37 0.00E+00 9.31E+03 1.86E+04
S-79 1.0137E4-5 638,157.18 1,276,314.37 0.00E+00 047E+00 129E+01
Sn-126 4.3922E-06 86,157.18 1.27614.37 0.00E+00 2.80E+01 6.61E401
Sr-go 7.6329E-0 638,157.18 1276,314*37 0.OOEOD= 4.87E+05 9.74E+0O
Tc-99 3.9412E-04 6157.18 1278,31437 0.00E+00 2.52E+02 6.03E+02
Th-229 1.6457E-12 638,157.18 1.276.314.37 O.OE+0 1.05E-06 Z1OE4-
Th-230 1.8822E-10 638,157.18 1,276,314.37 0.00E+00 1.20E-04 2.40E-04
Th-232 9.7601E-17 63,157.18 1,276,314.37 G.00E+00 623E-11 1.25E-10
Tt-208 5.2722E407 638157.18 1.276,314.37 0.00E+00 336E-0 6.73E-01
U-32 1.4925E-08 638,157.18 1.276314.37 0.00E+00 9.52E-01 1.90E+00 Thenal Power
U-33 2.1113E-10 638157.18 1,276314.37 Q.OOE+00 1.35E-04 2.69E-04 Nominal Hea Bouncing
U-234 1.9528E6- 638,157.18 1,2763M437 Q.ODE+00 t.25E+00 2.49E+00 Oulpid HeattOu
U-3 -9.7920E-09 636,157.18 0.00 2.95E-02 2.33E-02 2.96E-02 .eafs) (W1ai)
U-236 1.1570E-07 638,157.18 1,276,314.37 0.00E+00 7.38E-02 1.48E41 2.3+04 A7E04
U-238 -1.7914E-07 638,157.18 0.00 215E+00 2.03E+00 2.15E+00 Total Total
Y-90 7.6329E41 638,157.18 1276.314.37 0.00E+00 4.87E+05 9.74E+05
Other PadllanuCiaSt 1.38E+06 2.77E+06

Tempat4 SdectioaS is~nr RBuapSwuw aid C Ie -ii
rmilate Selectbn Summa

From SFD Used Basin for Parameter Difference
Rat . FAST FAST Twaosuuedut lt 1l Ih Mm=

Fu Caddhg SST T baw m3ff s ah pu 0 eeiwlda
B0L HH Consten.i PU and U Pu aid U

BOL bakmhmemt %, 0.71 101030

Bumup Sumnuay (UWdf fase for bumup used Ia estimat.
Frm SFD Esdatad

NomnL*F 635816.10 63 157 Noed bcdwble i fbt hes n mundeewot
130un idh1u1,3e 2.4e3s 074 1 27e.314 h has _sadh _b tbs ew hiu _

. ck _ __

Eststed uup
8wmup Muniptl GiW BaumJu Estnmatd OL HM/GIven EOL Hb

Nondef 0oc 1011
Baumd hg:- 092 0 9

'R FtfdM wn. ewe rsnoval, swags, shppNV or ot8_a am Cwnlata SV Irasafli .med for Ran

2ToWi tp for al MM assdal with Ihb woutuhel watd b dvided by Bt hea m mas to gd specifc busmip vauBe (iW*1).

J

I

-j
J-I
i
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Fuel Radionuclide Inventory Worksheet

L uel and Tmat Infratorn
Fuel Kame: FFrF-DFAnTDA PINS

SNF I 4: 323
Fuel lUits & Dfter 2768 -ROD
H" Metal Mm: BOL. ; EOLM43S87kg
ROD Storage Site: HANFORD

'FUM dwaceetartdste: 1992
Esimates of: 2010

Template: FFTF fFASt SST, 10 I 30%. Pu & U)
Trmplate BULnup(KWd: 50112

Template BOL Heavy Metal Mas (KM: 0.0329181
Tunbte Decay Time: s sears

Estimated
Canister usage:

15x15'
141.94

$L EstimAtes I - xb b Y. Yb Gamma Sources
Photon Total

CVUWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Photone
Radlonuclide Template Fuel BumupW (UW BSmuqp (UWdf (0C) lnventoriesa(Cl) lnentorles(CI) Group fix-sding)

Ac-227 1.3735E-12 31,146.44 69,045.35 O.00E+00 4.28E408 9.48E-08 Avg. MOV

Am-241 7.9527E-02 31,140.44 09,045.35 9.160E+02 3.39E+03 6.41E+03 0.0150 3.470E15

Am-242m 2.1053E-03 31,146.44 69,045.35 O.00E+00 8.56E+01 1.45E+02 0on50 7A87E+14

Am-243 1.0760E-04 31,146.44 69,045.35 0.00D+00 3.35E+00 7.43E00 0.o375 8.565M+14

C-14 2.6141E-05 31,146.44 69,045.35 O0.0E+00 &14E-01 1.80E+00 0.06n7 7230E+14

C0-36 3.4243E-10 31,146.44 69,045.35 O0.0E+00 1.07E-05 2.36-05 0.050 42C6E+14

Cm243 6.6092E404 3t,tM.44 e9,045.35 O.COE2+00 2.06E*01 4-56E+01 0.125., 3185Ed14

Cm-F244 2.9933E403 3t,t4.44 e9,045.35 O.O0E+00 9.32E+01 2.07E+02 02250 3230E+14

CO60 t.5934E402 3t14.44" e9,045.35 O.00E2+00 4.95E+02 1.10E+u3 0.3750 1.661E+14

Cs-134 4.e350E402 3t,t4.44 69,045.35 O.O0E+OO tA4E+03 320E+03 0.s750 55%49E+15

Cs-135 4.7693E-05 31,146.44 69,045.35 0.00Q+00 .09E200 3.29E+00 osso0 2.574+14

Cs137 2.ttt3E+00 31,146.44 eg,045.35 0.00E+00 0.58E+D4 1.46E+05 125_O 1.617E+14
Eur164 47.0924E2 31t146.44 09,045.35 0.000+00 150E+03 3.32E+03 .75.00 2.e50E+12

E-1255 6417E402 31146.44 09,045.35 O.OE+00 2.13E203 4.73E+03 22000 .741E+10

Fe-5 5.8479E403 31,14644 e9.045.35 QOOE1+uo 1582E+02 4.04E+02 2.7sco 9-325E+09

S3 8~~~~~~~SAKW003 31.14644 eg,045.35 QLOOE+00 2.78E+02 6.17E+02 3s1Aoo I1E+W

Ft12s 1289E406 31,146.44 es,045.35 O.ODE+OO iD02E402 8.90E402 5.00co 2.s74E+os

Kr-B15 7.09,41E42 31.146.44 e9,045.35 0.00E+00 2.2tE+03 4.9u-E+03 ?AMo ZJ94sE+C5

43-237 2.6541E485 3t,t4.44 es,045.35 O.OOE+OD 8.271E42 1.83E-0t l11DOO 3373E+Y4
7

PmF147 23617E01
PU-238 286360E-02 31,146.44 89,045.36 O.00E+00 8.92E+02 1.98E+03

PU-239 -3.5620E402 31,146.44 0.00 7.s2E+03 6.41E+03 7.52E+03

PU-240 2.079DE-02 31,146.44 69,045.35 3.82E+03 4.47E+03 5.26E+03

Pu-241 -4.831tEt01 31,146.44 0.00 1.72E+05 1.57E+05 1.72E+05

PU-242 1.1052E405 31,148.44 09,045.35 1.02E+00 1.36E+00 1.78E+00

PA-106 21.51E402 31,148.44 89,045.35 O.ODE+00 4.54E+02 1.01E+03

Se-79 1.0137E-0 31,146.44 69,04635 O.OE+00 10E-021 7.0D13-01

Sn-120 4-392E0C5 31,146.44 9,045.35 1O.DE+00 1.4-7E+03 1.03E+0

Sr-9O 7.6329E-Ot 31,146.44 ea,045,35 O.O0F+O0 2.3BE+04 5.27E+04

Tc499 3.9412E 04 31,146.44 89,045.35 Q.OOE+OO t.23E+01 2.72E+Ot

TI-229 1.0457E-12 31,146.44 9,045.35 0.0+00 5.13E-08 1.t4E-07

Th-23D 1.8122E-t0 31,146.44 9,045.35 1O.E+00 1.8046 1.30E45
Th-232 9.76O1E-17 31,146.44 8ss045.5 QOOE1+OO 3.04E-12 e.74E-t2

TF208 5.2722E-07 31,146.44 es04.o 5 OOOE+OO 1564E42 3e4E402

U-232 1.495E-06 31,146.44 09,045.36 0.000+00 42.5E042 1.03E041

U-233 2.1113E-10 31,W4.44 esO45.X5 QOAOE+0 e58E-0e 1A6E405

U-234 1.9528E-06 31,14e.44 es,045.35 QOOE+OO e oeE42 1.3sE4

U-235 -9.7920E409 31,146.44 QOO 1541E43 124E403 1564E4

U-236 1.1570E407 31,146.44 e9,045.35 QOOE+OO 3eoE43 7.99E4

U-238 -1.79t4E407 31,146.44 QOO 1.12E-0t 1.07E401 1.12E4
Y-90 7.e32sE41 31,14&,44 es,045.35 QOOE+OO 238E+04 527E0

Qlw PaJ- p ILcides 6.75E+04 1.50E+0

T~ir t LeSelctoS i .l .andsbc~ ________________;.____

T mplate Selection Summnary
From SFD Used as r Parameter Dferencee

Reactor Modentor- FAST FAST T eTeimlse edlbrab 5oeitg .

Fuel Claddingr SST SSI T 7Fsa kal _as dla t *a n waaersael a . Iwiat).

SOL HUa Coansuts e PuteKU Pu U
BOL Enrchuman -ULa 10 In 30

srntp (Uliwe IUd' Bask bfo btrrmp used In estimate:
Fran SFD Estmatd Ix

Thernal Power
Nmnat Hsat Bouneing .
Output : t Output
IW tta) (watts)
1A2E40 1,55E4.0

Total Total

I

Homief

Bndrg
31.144 f a = hmranW. SF0 d= wdda d .bW= .71

-' I ~~~~~~~~~Estimawlted m
slaum Wulv Given 8maup I Estium&te 506. HMI~veri EL HU

Bounuldng:. 096 I
'TO bxipfor80KM ssoiaed ~hIda wodiaheet msbevk d b UhayL wa ast Igot specific bumuop vsahis (MWdMT.
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I

I
Fuel Radlonuclide Inventory Worksheel I I - I

LI~d AndTemplate Inrwiaftio.
Ftel M.ae FFW--tFA PIN

SNW ID . 320
Fael Unlts & Deaer. 1648 -ROD
Heavy USWlMame BOL. E0L389.701kg
ROD Storag SUrN IAPWORD

'Fud decay ar daft 1992
Est hmmla d :e 2010

Ternpiate: FFTF {FAST, SST. 10 t0 30%, PU & U)

'Teorwma Bmwap(MLW* 50112
Templbe BOL Heavy MaW Un (IM)c 0.032161

Tamabl Dae3 Tovw 15vaa

Estnated
Canister usag

IVS1S I
1 24.92

IML Es.i0 - 2 -38NO 6 . b .8 VD G0. _e S 26=
7 , ~~~~~~ ~~~~~~~~~~Photo. TOWl

CUtWd Fran Nonbudl lloundb9gFuel Iniia Ac" -- orinal Fud Boundb"gFud EneW Phwotonstsm
Aadioncld Temptaft Fuel Bamup (llWdf Burnup (MWdf (Ci) Invenorles(Cn invntorkmiol Group odnc

AC-227 13735E-12 27,33a13 60,603.11 0.00E+00 3.75E408 a.32E+08 Av0.5 OV
Am-240 7.9527E942 27,33&13 60D60.11 0.0E+02 2.9B+03 5.62E+03 0.750 1.046E+15
Am-242m 24.t53E03 27,338.13 60,603.11 0.00E+00 5.76E+03 2.28E+02 0.5250 6.572E+14
Am-243 4.O76E4-04 27,338.13 60,603.11 O.OE+00 2.94E+00 652E+00 080 7.15.Y+14
C-14 2.6141E-0 27,338.13 60,60311 O.OE+00 7.15E04 1t58E+0C 010575 0.39CE+14
Cl-36 34243E-O0 27338.13 60S03t1t .OOE+00 9.36E-08 2.08E405 0.0750 3.744E3+1
Cm-243 6.6Q92E-04 27,33a.13 60,603.11 0.006E+00 1.87E+0 4.01E+03 2.t250 2.7.56+14
CF-24 2.9933E-03 27,3313 60,603.11 0.00E+00 8.1E+01 1.8tE+02 0.2250 21836E.40
Co-O6 1.5934E402 27,30 13 60,603.11 O.0OE+00 4346+02 9.66E+02 0.3750 19.458E+14
Cs-134 4.6356E.02 27,331113 60,603.t11 D00+00 3.27E+03 2.81E+03 0000 4s29E+16
CsK-35 4.7693E45 27,338.3 60,603.11 O.DE+00 1.30E+C0 2.89E+00 705000 t63.E614
CS2137 2.613E+00 27338.13 60603.1 0.003+00 5.77E+04 128E+05 120 2.419E+14
Ea-254 4.8092E702 27,338.13 60,603.11 0.03E+00 1.31E+03 2.91E+70 1.757 z33tE+t2
Eu-155 62.17E402 27,338.13 60,603.11 0.006E+00 t.0+03 4t15E+03 6 221 7.84aE+tO
Fe-55 5.8473 E4-0 27,338.13 60,60111 O.0E+00 1.60E+02 3.54E+02 27sco 8asE+s9
H-3 8.9330E-03 27,33.1,3 60,60311 0.03E+00 7.44E+02 5.4tE+02 a50 9241E+09
I-t29 1.2859E206 27,338.13 60,6.300 O.O0E+03 352E02 781E602 640 22593+06
Kr-45 7.0940E-02 27,338.13 60,60311 O.3E+03 1t.4E+03 4.36E+03 7.0000 259+oS
Np237 2.643E1-01 27338.3 60,603.00 5OOE+CO 726E402 1.01E-0 2s 4
P-23 4.8970E-02 .27,338.13 60,60311 t .t0E+01 1t30E607 2.95607
Pba-220 52.7CE-13 27,338.13 60,6031 O.ODE+00 6.06E-09 1.34E608
Pma-4 2.3617E-01 27,3313 60,6011 0.00Q+00 8.46E+13 1.43E304
Pu-l 1.i6386E02 27,338.13 60,603.11 0.006+00 7.83E+02 1.74E+03
Pu-239 4.5520E-02 27,338.13 0.00 3.64E+03 5.63E-01 .60E 403
Pu-240 2.079E4-02 27,338.13 CO,603.11 3.36E+03 .92E0+0 4.62E+03
Pu-24t -4.836E-01 27,338.13 0.00 2.06E+O4 13E+S 1.51E+045
Pu-242 .1942E-04 27,338L13 60,603.t1 0.0E6+0 1.0E6O0 2.56E+01
Ra-226 5.7471E-13 27,33813 60.6031 O.OOE+o 450E-04 748E-08
Pa-22S 5.4957E-t7 273313 80Q60311 0.03E+OD I-SOE-12 a33E-12

R-10S 1.4582E-2 27,338.13 60.60111 0.00D+00 53.95+02 8.84E+06
-79 t.O937E405 27,33813 60,60.11 0.006D+00 2.77E-12 5.14E-1

Sn-t26 4322E-05 27,33813 60,60311 0.006+00 1.24460 2.66E+-O
Sr-40 7.632gEt06 27,338.13 6060,613 0.00E+00 2.09E604 4.63E+04
Tc-49 a1412E-04 27,338.13 60,60311 0.006E+00 5.08E706 23eE+Ot
T-229 1.6457E-62 27,338.13 60.6011 0.00E+00 5345-018 9.971e
ThM 231.8822E-tD 27331e3 60,6catt 0.30E+CO atsE408 *.t4E-CS

Ti>2M s.760tE-i7 27=1a3 60,603.tt DODE+Co 2.67E-t2 5a91E-12

TU-200 52722E407 27, 13 60,643 I .860 E+ 1 t.44E02 1320E402
U-232 t.4975E406 27a13 640,6att QOOE+00 4.06E402 9.04E402 The~nlPower

U-233 ittt13E-to 27,33.13 60,603.11 0.04E+00 5.77E486 t.28E405 Norminr Had Bounding:

U-234 1.9628E408 27,338.13 00,6D3L11 Q04OE+C0 5.34E402 t.t8E-Ot O uqlx Hog OuW
U-23s 4L7s20E409 27.338.13 O.DO t.3sE-D3 t.ogE-03 t.36E403 (wat - (vatta

U-236 t.1570E-07 27,33813 60.60311 O.OE+00 &16E-3 7.OIE-03 *.83+0 153E+08
U-238 -1.7914E-07 27338.13 °.00 9.87E-02 938E-02 9.87E-02 Told ToWl
Y-90 7.6329E-0 27,3313 e0,s0.11 0.0DE+O 2.09E+04 4.63E+04
Other Radionuclides 5.93E+04 t131E+05

nLTenmteSdecdc"US-m nr,Bm-Suwmryn aChecks i- P -t A

Tempi&% Selc ino Summara
From SFl Usti-is for Parametr DtbrencasL Reader FAS The FA Tmeidt owu m1d tote Iflroabi muer

Fud Makta: S SST TZh kid _ ah 1 at d iwwarebr. mapf le llwrlLtk
150L HUr Con1s~hlmtm FU andUF M U

BOL EWdhm too 10b 30

BuinupSumiiuiy _ _Wd_ _ _ _____ _ for burnup used in estimatbe
FPom SFD j EMa td

fom S ak[Sj~t 4Ioeld bullW hae t SFD0. cweelt MtN 0u*q BOM.417. Oft
Bo@_t am*-.D .limayle SFDanI aetlelto Io MMlig 8.0L417 0f9

E sftatecl Bunupf
B ernup mumar Given Burnm Estuatd EO. HWtGvem EOL 1HI

Normnheakr 0.43 __ _ _ _

B-IIPI0.95
'React Atsw, co rmod. storage. hIpphg or other dae o-nnkg ibt bIaln ceased for Wi.

t'ro Nou fer al Wi assodaed wih llis woka must be dwided by BOL heavy metl mm to e9 spedic bunW vdu_ (MWd'1.

I
I
i
J
j

j

j
l
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Fuel Radlonuclide Inventory Worksheet --
ILFadI and Templte lofmurootion o

Fued Nae: FFTF-TFA PINS (AC-)
SNF D#, 1046

Fuel inhl & Docn: 72 - ROO
HeaMM etal Ma: SO. ; EOL.8 578
HOC Storm" Sam: HANFORD

'Fuel decay atr date: 1992 ' '
Eairmates as of: 2010

Template: FFTF (FAST, SST, 1010 30%., FU A U
Croroplate Baurp(uWtO: 50112

Template 01 Heavy Metal Mass OM): 0.0329181
Tenplate Decoa Thne: 15 years

Estinated
Canister usage:

|1.0x

P. Estimates In Xn by b Y. Gamnma Soures
Photon Total

CItMWd From Itdnal . Bounding Fuel Initl Acvtty 1orninat Fuel Sounding Fuel Enewy PIIonaftec
RadlonucIId Template Fuel Brnup (MWd)r Burnup (lWd)' ;CQ icventories(CI) Icventorles(CI) Group (1omling)
Ac-227 1.3735E-12 634.54 787.70 0.OOE+0o 8.72E-10 1.OBE-09 Avg. teV
Am-241 7.9527E-02 634.54 787.70 1.83E+01 6.88E+01 S.1OE+01 0.0150 4.0D1E+13
An-242m 2.1053E-03 634.54 787.70 0.ooE+00 1.34E+00 1.86E+00 0.0250 8O549E+12
Am-243 1.0760E-04 634.54 787.70 0.OOE+00 6.s3E-2 8.4sE-02 0.0375 s.768E+12
C-14 2.6141E405 634.54 787.70 .OOOE+00 1.66E-02 2.06E-02 ocs7s tA15E+12
a1-36 3.4243E-10 634.54 787.70 0.00E+00 2.17E0-7 2.70E0-7 o0o50 4.78+12
Cm-243 61.92E-04 634.54 787.70 0.00E+00 4.19E004 5.21E-01 001200 3.3E+12
Cmr-244 29433E-f 634.54 787.70 0.00E+00 1.500E+01 .36E+01 020 J.685E+12
cOf-O 1s.534E102 634.54 787.70 0.00E+00 1.DtE+01 1Y261E+Ot o110 .esBE+12
Cs-134 4.63s7E402 634.54 787.70 0.00E+00 2.94E+01 3.f6E+0t Os= 6.33DE+13
Cs-135 4.762101 634.54 787.70 O.O0E+00 aa3E42 a7&102 .5 2.111E+1E2
CP-137 2.1113E+00 634.54 787.70 0.001+00 1.34E+02 1.86E+03 i20 1AE+12
Eu-14 42.63E-02 634.54 787.70 O.00E+00 3.82E+01 2.6+01 1.750 E+1
Eu-213 6s.447E-02 634.54 707.70 0.03E+00 4.34E+1 0 5.35E+1 202500 1.020E+02
FP-24 2.8479E403 634.64 787.70 7.60E+01 3.71E+C0 49.2E+01 27500 1O0tE+0
H-3 8-.31E6-03 634.4 787.700 .44+ s +a 7.03E++0 3r" 120+07
t-129 12es1E-s 634.54 787.70 .040E+02 818E44 1.02E.9 SAM E710E2o
Kr-85 i.Q941E402 634.54 787.70 0.00E+00 4.50E+-1 059E+Ot 7.0D00 424E+03
R-227 2.654tE406 634.54 787.70 0.001+00 1e490-13 ZQE4. 3 30-oooo 4s6sE+0

a-1231 1.820E-2 634.54 787.70 0.000+00 3.250+ 1.150+
e-7210 2.217E-13 834.54 787.70 0.00E+00 6.4iE-10 1.75E-t0

Pn-147 4.3617E-01 634.54 787.70 0.00E+00 .S79+02 I.6E+02
Sr-GO 7.63E-012 634.54 787.70 &.00+00 840M+02 226E+02

-0239 3-520E-042 634.54 7.o0 10.11E+02 125E+02 1.51E+02
TP-240 2.07645702 634.54 787.70 7.0E0+01 8.97E+01 9.29E+01

Pu-241 14.822E0-10 634.54 78.70 0.000+00 &1.90-0 148E030

Pu-242 1.1a02E10- 634.54 787.70 0.004002 6.74E042 7.91E042
Ra-226 5.747iE-i3 634.54 787.70 0.000+00 3.65E-10 4.53E-t0
PA2-2 5.4957E-17 634.54 787.70 0.00E+00 3.40E-14 4.33E-14
RU206 1.4s32E-02 634.54 787.70 0.000+00 9.23E+00 1.16E+01
Sr-7S 1.0137E-0 634s4 787.70 0.00E+00 .43E-03 7.99E4-03
Sn-126 4.3922E-0 634.54 787.70 O.ODE+00 2.70E-02 3.46E-02
Sr4-0 7.1357E-01 634.54 787.70 O.O0E+00 4 -1416+02 O.1E+02
Tc-99 19412E4-04 634.54 077.70 .OOE+0-0 2.140-02 3.10E4-01
Th-229 762FE-12 634.54 787.70 0.0002+00 14.4E0s 6.301E+0
TOe 1.8B22E-110 83454 787.70 aOoE+ao 1.3E0+7 1.71E4G7
Th-232 9.7601E-17 634.54 787.70 a.001+00 6.19-14 iB69E-14
Tt-20s 5smzE-7 634.54 787.70 Q.o01+00 3.3sE404 4.1sE-44

LI232 14s2sE406 634.54 7s7.70 Qoo0E+00 s.47E404 1.18E403 TbHmrat Power

U-233 Z.1113E-10 634.54 787.70 0.03E+aO 1-B4E407 1.6sE47 Nornina Hog tBountling
U-234 IBE406 834.54 787.70 0.aoE+00 1.24E403 1s54E4-3 Ou* tt,,utpu
U-235 49.7sWaE0s 634.54 0.00) 3.09E-05 z47E-0s 3.E09E (avfts) f> ft)
b23M t1.5ME07 e34.54 787.70 O.OOE+OO 7234E-M s.111E-s 206EE 2ASE4C1

LL238 41.79t4E47 e34s54 QOO 22sE403 Z14E43 .2sE403 kota Tota
Y-90 7.&32E401 634.54 787.70 Q030E+00 4.ti4E+02 6.011E~o
Othr Radlomickls I .38E+03 t1.71E+03

Tafmplate Selection Summary
From 9D Used Easis for Parameter Differences:

FAsr FAST Tbheeslola ousd Iortietw b me:
FFuet hddl ot i SST S Thib tkd mda orni puure ecoplt a Id - wiombx)

*OL MM ConstPuuendsU Pu U
SOL Enrichrar 101030

Burup Suruiuary EMWdf Basis for bumup used hI stimnate:
FWom SFP Eatded

Nombual ~~~~634 Noeba beeebekm SF0 ao 0.1.841 18.4 Idg 601513k
B rnodl 787 34S dig hN m Mtmi kem SFD ad taled bmUd M hug BOLia51

ahocks :

Etkmated Swp
Sunup Multiplier Gtven Burnup Estmaed E.OL HW141Gbven EOL MM

Bounkgl 0.54

'P loador bmiwn. w tornoval. eWrag 1.00 or o date anirm ft on hr h.
'Total buenup lor lull aesocaled wi bs woaee nt be divl8d by OLheavy etal mesa 1 got bsdllc buip vakm (MWMTr).
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I III

Fuel Radlonuclide Inventory Worksheet
L8'IAA sd ~eqihl lziortali I

Fuel Hia. FFTF-TA.AB-
SNF IDR: 317

Fuel Unfts & Doom I -HEX ARRAY 217 ROD
Heavy Met" MUe. BOL. EOL.34 6Eft
ROD Storage SItu HANFORD

'Fud decystait daW 1992
Estmats a o_ d 2010

Templiat FFTF (FAST. SST, 10 to 30 Pu & U)
rmpltat gurnup(MWd): 50112

TeVplat SOL Heavy Metal Mans (UT): 0.032918
Ternpmat Demy Thme i5 war

Estimated
Caniste useq

1 0110
1 0.20 1

IL Estixmaes ; M X. xb b Y. Yn Gamun Sources

Photon Total
Ci/UWd From NomIffu Oounding Fuel Initil Activity Nooinal Fuel Bounding Fuel Energy Plotonalse

Radlonauclid Templaft Fuel Eurnup (Wd)f Munwp (lMWd) ICi4 wriantoresCI nvbwentodes) Group (bounding)
AC-227 1.3736E-12 251.33 502.65 .OOE+00 3.45E-10 6.90DE-10 Avg. MV
Am-241 7.9527E-02 251.33 502.65 .73E+t01 73E+01 1.07E+02 .0150 2FS36+13
Am-242m 2.1053E-03 251.33 502.65 O.ODE+00 52s9E-01 1D.06E+ 0.0250 5.503+12
Am-243 1.0760E-04 251.33 502.66 O.OOE+00 2.70E-02 5.41E-02 0.037 6.239E+12
C-14 2.6141E-05 251.33 502.66 O.ODE+00 657E-03 131E402 0.C075 6.142E+12
Cl-a 3.4243E-10 251.33 502.66 .ODE+O0 8.61E-0 1.72E-07 0.0850 3106E.12
C1-243 18912E-04 251.33 502.65 0.00E+00 1.2E-041 3-2E-01 5.02so Z322E+t2
Cm-244 2.s93E-03 251.33 502.65 0.00E+00 71.2E41 1.57E+01 0720 z392E+.2
cs2o t.s534E-02 251.33 502.66 o.ooE+00 4.00E+04 s.1E- 07 1000 02O0E+12
Ca-i34 4.6350E-02 251.33 502.65 O.OOE+00 1.17E-01 Z33E+01 095m 4.03sE+t3
CP-135 4.7693E06- 251.33 502.65 0.00E+00 t.2aE-2 Z4DE42 06so t012
Cm-137 2.1113E+01 251.33 s5265 0.OOE+00 5.31E+02 1.C6E+03 t.2500 1.t77E+12
Eu-214 42.862E-02 251.33 502.65 o.OOE+00 121E+01 2.42E+01 1.750 134E+10
Eu-155 f.tS47E-02 251.33 00Z65 o.OE+00 1.72E+0 3.44E+0 22sc 212E+W
Fe-45 s.s479E-03 251.33 502.66 2.81E+02 1.47E+00 2.94E+00 Z7550 6.scE+07
H-3 8s3a0E-43 251.33 602.615 1DE6+ Z.24E+0a 4.26E+00 4 SO 7.806E+0
t-129 1.10526-05 251.33 502.65 7.o0E+o0 3.24E44 8.0E44 socc 7.802E+04
Kr-85 7Q.744E4-2 251.33 502.65 O.O0E+00 1.78E+-1 32.7E+a1 70= 8.i2E+03
W237 2.65417E-06 251.33 502.65 .OOE+00 10.7E6-4 1.33E-3 1.00C0 1.0Z03
Pa-23l 4.8972E-12 251.33 502.65 O.OOE+00 123E600 2.46Es0_

-7210 2.2170E-13 251.33 so5265 0.00E+00 2.575-11 1.11E-10
Pn-147 Z.30t7E405 251.33 502.66 .ODE+00 5.94E101 1.19E+02
P-238 Z806306E42 251.33 502.66 o.OOE+0 7.20E+0a 3A4E+01
Pu-239 .3.5520E-02 251.3J ooo s-52E+a2 644E+02 &s2E+02
PT-240 3.0412-04 251.33 502.65 0.00E+02 2.s6E+02 2.9,E+02
Pt-241 -4.83147-1 251.33 0.66 1.26E+04 1.24E+04 1826E+04
Pt-242 1.1052E-10 251.33 502.65 7.49E402 7.77E-02 9.4E-02
Ra-22 9.7471E-13 251.33 502.65 o.OoE+00 1.44E-10 4.91E-14
1R-228 5.4727E-17 251.33 502.65 0.O0E+00 1.33E-14 2.76E-14

-2103 1.4s52E502 251.33 502.65 0.00E+00 3.76E+04 7-33E+0P
SU-79 1.1137E-0 251.33 502.65 0.E00+00 Z5.3E-03 .106E-3
Sn 120 4.3s22E.0s 25133 502.65 o.oDE+00 1.10E402 2.21E402
s-so 7.639E4-01 251.33 502.65 0.00E+00 1.92E+02 3.84E+02
TU-23 3.9412E-04 251.33 0.060 O.O3E+0 9.91E-02 1.18E-0t
TI-229 1.147E-12 251.33 502.65 0.00E+00 4.14E-10 8.27E-10
Th-23D 1.7986E-10 251.33 0.00 8.03E+03 4.73E-8s 9.46Es-0
Th-9 9.7.6ME917 251.33 502.65 O.O0E+00 1246E-14 43.1E-14
TtI41 2722E47 25133 502.5 O.QaE+Oo 1.33E404 20.06044
U-232 1e492sE-e 251e33 s02.65 QODiE+aO 3.7#404 7.5DE404 n Sl howsr
U-233 Z.1113E-10 251.33 502.65 O.DoE+00 5.31E48O 1.06E.07 NoninHod Bounding
U-234 1.952BE-0 251.33 5W-65 o.ODE+ao 4.91E404 9382E404 OUIPd Hem Output
U-235 -9.7920E-0 251.33 o.oo 1.13Ea04 1.11E404 1.11E404 (Waft Matl
U-230 1.1570E-07 25133 50265 o.CaE+OD Z91E-OS s.82E-0s 335E+W aeE4et
U-238 .1.7914E07 251.33 o.oo f26Eor oara ai4 a2sE43 Totat Tobt
r-9o 7.632sE-01 251.33 502.65 oaoDE+ao 1 .92E+0(2 3.84E+02
Oftmw Padioucldbs =S.45E+a2 1.0sE+W3

Template Seleink Sun-. Buru Sunnr,, and cheksUL--.C>if

Tamplate Selection Sumou"t

Fr SfD I Jst f~or _ D ll:rkm

R.CtJ Moderalori FAST FAST Thisleledownumidlatl gT ua"
d 1s dd h SST Th1tind nmdeeen at c ppmsets grtrdun

BOL Ha.7U ConaF d Fu ard U
BOL .Eml %: 101*30

Btip Summary (UWdr _ Basis br burntrp used In estimatet
FRe S'D Eatimatd

ttomhiab =t3 Nt h~ll251 bulntomSfIO)WHIf ledIAM' rUt 96144307119
Boun~~ig 592. turning~50 barepsummilsdtobteu muite korm.

checks___ __

I I ~~~~~~~~~Estbnsted Baump
Brup Muliie Gwen Su pEsatd ECt "Hlv EC HU

Nonina: 0.05_se
Bounc'ng: 0.09

'Reactn .d eiown. c pres ova, most Moping or 01hf dale morming tad lradwon ceased for hul.
5

Totd tu fora fuel assodided WtM IWil worksheet mnu be divded by It, hev met mere to got SpmC bum* values (MWden).

j

j
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Fuel Radionuclide hIventory Worksheet

X. Fuil and T-Paf bteaJrmnaiion -11
Fuel une- FF-TFA-AJBA-i THRU 6

SNF D19: 318
Fuel Lnit & Dever. 6 -HEX ARRAY 91 ROD
Heavy lWa Uass: 9o0. ; EOL-257.428kg
ROD Sorage Ste: HANFORD

'Fuel day stat daet: 1992
strnatas eaof: 2010

Template: FERMI (Fast. arc. 10 t 40% L)
'Tniplate umuprI(UWd: 58.6726048

Tenplate SOL Heavy Metal Mses (KM: 0.01Ot74
,nt~ .7 TO

Esthlted
Canister usage:

18x1Y
1 120 1

IL ., - n 36 xb b y Y. Gamma Sources

Photon Total
CIVWd Fron Nominal Bounding Fuel tIhialActhvity Nominal Fuel Bounding Fuel Energy Potionalsec

RadlonuclIde Template Fuel BurnuP (fWW Bumup (UWdf (Cl) bIventorles(CI) bkventorles(Ci) Group (bounding)

Ac-227 2.1509E-08 5,934.58 8,479.48 O.OOE+00 12BE-04 1.82E04 Avg. NOY

Am-241 4.6529E-07 6,934.58 8,479.48 O.OOE+00 2.76E-03 3.95E-03 0.0150 B011E.+14

Am-242m 0.0000E+00 5,934.58 8,479.48 O.OOE+00 0.OOE+O0 O.OOE+00 0.250 S275+14

Am-243 83923E-15 5,934.58 8,479.48 O.O0E+00 4.98E-11 7.12E-11 o 0a0375 1h75E14

C-14 2.1765E-06 5,934.58 8,479.48 0.00E+00 1.29E-01 1.85E-01 0`0575 1.759E.14

C1486 5.518SE-06 5,934.58 8,479.48 0.00E+DO 3286-04 4.68E604 0.050 1.0811E14

Cm-243 2.62D8E-14 5,934.58 8,479.48 0.0DE+00 1.50E-10 9.14E-10 0.1250 6.290E+13

Cl-244 1.1259E-15 5,934.58 8,479.48 O.ODE+00 6.63E-12 9.65E-12 07.50 5.128E+01

CO-60 2.9094E-02 5,934.58 8,479.48 0.0DE+00 1.7SE+02 2.47E+02 11000 4.173E+13

Cs-1S4 5.1932E-04 6,934.58 8,479.48 0.00E+00 S.OsE+D0 4.40EE0 05750 8926E+14

Cs 1S5 4.4998E405 5,934.58 8,479.48 O.ODE2+OO 2.67E41 3.82E401 08Soo 6eeegE+12

Cs-137 2.1887E+00 5,934.58 8,479.48 O.ODE2+OO 1.SOE+C4 1AE+04 1200 2.054E+1J

Eu-164 9.2837E404 5,934.58 8,479.48 QODE+OO 5.51 E+00 7.87E+OD 1.7500 1.700E+11

Eu-155 2.3180E402 S,934.58 8,479.48 O.ODE+OO 13S8+02 1.97E+02 22500 4AtE+08

Fe-56 2.9S32E403 6,934.58 8,479.48 O.ODE+CO t1.74E+Ot 2.49E+01 2.7500 22292E+07

H-3 1.0871 E402 5,934.58 8,479.48 QOD0E+OD 6.45E+01 9.22E+01 3SOO 2-S65E+06

1-129 1.1426E4B6 5,934.58 8,479.48 O.ODE+OD 6.78E403 9.59E403 SAMO _6252E+02

Kr485 1.406E8E41 5,934.58 8_479.48 OOE00 83E0 .9+3 700D 5570E+0t

Np237 3.3099E48 5,934.58 F,479.48 O.ODE+OD 1.98E402 2.81E4-2 1 1tDo 5.3t#E+00

Fi-2311 7Aii40E408 5.93458 8,479.48 QOOE1+DO 4.67E404 8.67E044

e-721. 7.4277E-13 6,934.58 8,479.48 O.OE+00 4.41E-09 1.3E0649

FnF147 2-2859E-01 5,934.58 0,479.48 O1O4E+01 1.36E+03 1.94E+03

U-238 2.00952044 5.934.58 8,479.48 O.0+00 17.19E+00 1.70E+C0

F.-239 1.5481E0-0 5,934.58 8,479.48 O.ODE+C0 1.16E+02 1.66E+02

PU-240 eAos86E46 6.934568 8,479.48 QODOE+00 4.C4E401 5.77E401

-9241 1.0939E-05 5,934.58 8,479.48 0.0062+00 6.9E042 9.28E462

Pu-242 4.3751E-13 S,924.58 8,479.48 Q.OOE+OO 2. tiOE49 3.71E409

Oi22r 4.0428E-12 S,924958 8,479.48 QOOE+oo 2.4E-08 3.43E-C8

RF-228 2.1032E-11 S,93458 8,479.48 QOOE+CO 125E417 1.78E407

Fu 1108 2.9D77E404 5,934-58 8.479.48 Q.OOE+COD I.M3+0 2.47E+OO

Se 79 1.6492E405 5,934.58 8,479A8 QOD0E+CO 9.79E402 1.40E-01

Snr126 3.75E4E405 5,93458 8,479.48 QOODE+CO 2.23E401 3.19E401

Sr-0 1.9398E+OO 5,934.58 8,479.48 QOD0E+CO 1.15E+04 1.84E+C4

Tc499 4A842E-04 5,934.58 8.479A8 O.OOE+CO 2.88E+00 3.80E+OO

11F229 1AS844E-111 5.934.58 8.479.48 QOO0E+CO 1.10E4)7 157E477

Th-2S0 29.0E5E-10 5,934568 8.479.48 O.COE+OD 5.3E4E5 758E-06

TIF232 2.3674E-1 1 5,934.58 8,479.48 O.OOE2+OD IAOE407 2.01IE407
T8-2C8 7.0323E409 S,934.58 8,479.4S Q.OOE+CO 4.17E405 5.98E405

U-232 1.9108E408 5,934.58 8,479.48 O.OOE2+OD 1.13E-C4 tA62E044

U-233 9.6774E49 5,934.58 8,479.48 O.ODE+OO 5.74E405 821E-s0 N

U-224 4.8796E4E6 5.934.58 8,479.48 O.OOE2+OO 2.90E402 4.14E402

U235 -3191E406 5,934.58 0.00 1.6E41 1.32E41 1.4E41

tF238 1 2633E405 5,934.58 8,479.48 O.OOE+CO 750E4-2 1 .07E401 _

U-238 49.5407E408 5,934.58 0.00 6.6E402 6.65E402 &61E402 _

Y490 1.9398E+OO 5,934.58 8,479.48 O.ODE+OO 1.15E+C4 1.e4Es44

Other Rad&OuKcBCWs 129E+04 1A84E+C4

Temlade Selection Summauy
rom SFD Ued asis for Parameter Differences:

Reactor e FAST F TeWase iuTlad llorftio asa

Fue C l SST ZIRC lh s ba a r goo d1na1 seta FAST, lhUrar ull

BOLH"C U U

SOL Enricment s 10140

BumupSummary %Wdf Waste for burnup used hI estimate:
From SFD | E_5ludd I

Wom : dIZ Z5.934Mj4wali VeeOmSkm aiD & wved ID MWd Uhg890..64 15fg
Soundi1nng:F7I 8. 470 445o~svlg lasates Om km FDaidxwrxfI dlMlotidegUOL=2 tllg

SIlurnp Multiplier Given Bsurrp Eatimated SO. HGjvwon SOL KM

Bonlg 1027941B ~ t D t tt t

Nominal: 7191 10

Sounding mi ea
Free stadw, core sikvl dorago, ipptg or eor date carmN thal hnaon aast for bde.

Thermal Power
Noaninal Hea Bounding

Output leat O utput

SWaft) (Wafs)
IABE.42 2.12E402

Total Total

_arota burnup forr an eas oatad wkh oft wosheet anist be dividd by BO0 heavy ma mess wo gal epecifc hwmnu values (MWdW.

DO6�Sl1FIREP-078 

March 2003

Revision 0 
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I III

I
Fuel Radionuclide Inventory Worksheet - .

L Fud amd T pljatenWato, e :
Fuel NHnm FFM-TFA-ACN-1 (MO)Q PINS

SNF ID 4: 321
Fue UinU & Demr 90 -ROD
Heavy &%WaUlea B9(1 ; EOL.14.346kg
ROD Storage See: NWFORD

'Ful decay stat dda 1992
Estlaumes as at: 2010

Templalm FFTF (FAST. SST. 10 to 30%, Pu & U)
'T mphat B-*up(MWc4: 50112

Teptate BOLl. Heav metal Mass (UT) 0.03zn1s

Estimated
Canlster usage: I

18"xS I
I 0.02

EL Esfinutm a. It Y. Ye G nmma Sources
Photon TOMa

CVNWd From Nominal Bouriding Fuel Mtial Activity Nominal Fuel Boudting Fuel Energy Phohtsoc
RadionucidcS Tmpla Fuel Burup (UWd) Burnup (Wdf (CI Inavntourles(C) kntosles(CI) Group (bounding)
Ac-227 1.3735E-12 1.038.59 2,077.18 o.o0E+00 1.43E-09 2.85E-09 Avg. MeV
Am-241 7.9527E-02 1,03B.59 2,077.18 2.97E201 1.12E+02 1.95E442 0.0150 1.045E+14
Am-242m 2.1053E-03 1.03B59 2,077.18 O.OOE+00 2.19E200 4.37E+00 0.02s0 22532+13
Am-243 1.0760E-04 1,038.59 2,077.18 O.OOE+00 1.12E-01 2.24E41 0.0375 2.576E+13
C-14 2.6141E-05 1,031859 2,077.18 O.OOE.OD 2.72E-02 5.43E-02 OJ575 2.193E+13
Ci3 3.4243E-10 1,038.69 2,077.18 * .OOE.OD 3.5627 7.1 1 E-07 02550 1283E+13
Cm-243 ff.6092E-04 1,0311,9 2,077.18 O.ODE+OO 81.86E-0t 1.37E+00 0.1250 958A4E+12
Cm-244 2.9933E-03 1,00359 2,077.18 O.OOE+00 3.14E+o0 2.22E+00 0200 s.71sE+12
Cr-80 1-5934E.02 1,038.59 2,077.18 0.OOE+00 17.5E+01 314E+01 70000 4s996E712
Cs-t34 4.6356E402 1,038.59 2,0v77.18 O.OOE+DO 4.B1E+Ot 9.63E+01 0.5750 t.6esE+14
Cs-t35 4.7693E-05 t,031as9 2,077.t8 QODOE+00 4.gSE 02 9.91E-02 o.ssoo 5.587Et12
Cs-137 2.1t13E+00 1,038.59 2,077.18 0.ODE+00 2.79E+03 4.39E503 12000 4.W4E+12
Eu-154 4.8092E-42 1,03859 2,077.18 o.o0E+00 4.99E+Ot 9.99E+O 1.7500 7.99-E+1
Eu-155 .8.447E-02 t,03859 Z077.18 O.oDE+00 7.11E+Ot t.42E+02 2.2500 2.6sOE+Os
Fe-SS 5.8479E403 tO38159 2.077.18 OODOE+OO aO7E+oo 1.21E4-01 2.7500 2AWtO8
H-3 8.930DE403 1,038159 2,077.18 O.OOE+OD 927E+D0 1.8sE;4t 3s-oo 3,163E+07

P1Z9 1.2891E4B8 1,038.,59 2,077.18 O.ODE+oO 1.34E403 2.68E403 SooooD 7952EtO4

Kr-85 7.0941E402 1,03&59 2,077.18 O.ODE+Oo 7.37E+Ot t.47E+02 7m00 90S7E03

Np-237 2.6s41E480 1,0359 2,077.t8 Q.OOE+CO 2.76E403 SS1E403 11.000 1.042EtO3

pamZ31 4 ~.897Et .1038.59 2,771 A_ 4 E A AA5.0 0 1 t.02E-08

J
A
J

I

Pu-239 -35520E402 1,038S9 0.00 2.44E+02 2,07E+02 2.44E+02
Pu-240 2.0790E402 1.038.9 z2077.18 1.24E+02 1.45E+02 1.67E+02
Pu-241 -4.8316E-1 1,03859 0.00 5.56E+03 50+03 5.56E+0A
Pu-242 1.10s2E-05 1,038.59 2,077.18 330E-02 4.45E42 5.60E02

i
j

j

Ru11 08 - 1.4582E 02 1,038.59 2,077.18 0.0E+000 1.51E+01 3.03E+01
Se-79 1.0137E405 1,038.59 2,077.18 .0E+00 t.OSE402 t2.11E42
Sn-126 43922E-05 1,038.59 2,077.18 0.O0E+00 4.56e42 9.12E42
Sr-go 7.6329A-0 1,038.59 2,077.18 O.OOE+00 7.93E+02 1.59E+03
Tc-99 39412E4 O.ODE+00 4.09E41 8.19E-01

9.7601E-17 I
Ti-208 5.2722E47 1;03859 2,077.18 0.0E+00 5.48E404 1.10E-03
L232 1.492E406 1,03859 2,077.18 0.00E+00 1-SE43 31OE043 _

U-233 2.1113E-10 1,038.59 2,077.18 0.00E+00 2.19E47 4.39E207 N
U-234 1.9528E49 1,038.59 2,077.18 O.OE+00 2.03E43 4.06E43
U-235 -_.7920E-09 1,03s.59 0.n00 5.00E-0a 3.945 5.0DE045
U-236 1.1570E47 1,038.59 2,077.18 O.OE+00 1.20E44 2.40E44 _
U-238 -t.7914E407 1,038.50 O.OD iB4E43 3.45E43 3.64E-03 _
Y-go 7.6329E41 1,038.59 2,077.18 O.OE+00 7.93E+02 1.592+03
Other RadbucxdaS 2.25E+03 4.502+03

rc dZ ci ZIm Z ZTha S et f taS P checkars
Templats Seectios Summryt

Fro SFD Ue Basish *o P Diffrnces,
P_ 110dr FAST FAST Ther Tw m u usedbt lOxbvtig run

Fuel C h: SST SST T L hUI mele a d pi se taoItw (
HU C Uaf:u Pu d U _ Pu anU

80a Enrichment %: 10o 30

Burgnu Summ" (UWrW _ J B for bumup used In estnate
Fre I E thWslad

sloundn 2 V7. 1B0II J

Est[bt Bumu
Bumup lUuftfhr Given Dumup Estheated E0L HWUGk EOL HU

Sving:1 0.8D

'Reco shuon. cm tenoval dk sl*OVu or of daf hn*m" kc n cesd for fud.

Thermal Power
oanind He& Bounding

0o Ht Total
(Wif) (Waifs)

Total Tolal

J

'Tob bWam lor ll fuel associaled WMh this wo~aheet nuel be ivided by B0OL heavy mnW masa o get Wecftc tund values (MWdVn.

DOE/SNF/REP-078
Revision 0
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- Fuel Radionucflde hventory Worksheet

ZLFuelsn~uplesate~lnfozlion,>;
Fud l~M.a: FFTF-TFAACN-1 (PUJ) PONS45

SNF D 6: 865
Fuel Units & Dew. 16 -ROD
Heay Metal M: SOL. ; EOL.2-1,58g
ROC Storage Site: HANFORD

'Fuel decy stit date: 1992
Ellimates a f: 2010

Template: FFTF (FAST. SST, 10 lo 30%. Pu & U)
'lempIlate bmup(MldW: 50112

Turpla
t

SOL He" Metal MmAW : 0.0399181
T..dew DY Thbe 15 s-

Estimated
Canister usage:

15'x15
1 1.00 1

$Ladlsls Mn Y. X,, b K Y Gamma Sources

Nominal Bounding Fuel Ink I met I E= Photon Totl
I CIMWd o Nominal ,o ndingFu ial Activity Nominal Fuel BoundingFuel Energy Photoneec

Template Fuel Burnuo pMW BMUD (UWd? (Co Imetlts(CI) kmentiWCI) Group (bounding)=,XI.IMa

I 2.54E-10 5.09E-10 I Avg. UeV
2.OOE+01 3.48E+0I 0D150 18A4W+13
3.901-01 7.80E01 I O250 4.017E+12370.43 0.00E+0O

370.43 O.OE+00 1.99E-02 3.99E-02 O 3375 4593E+12
C-14 2.6141E-05 185.22 370.43 0.00E+00 4.84E-03 9.68E-03

185.22 370.43 0.00D+00 I
C*m243 185.22 370.4
Cn-244 2.9933E-03 185.22 2+00 02250 1.733E+12

2+00 5.90E+00 0O3750 8.910E+11
370.43 O.OOE+00 8.59E+00 1.72E+01 0.5750 2.977.1 3

18522 370.43 0.00E+00 8.83E-03 1.77E-02 09500 9AM32+11
Cs-137 21113E+00 185.22 370.43 . OOE+0O 3.91E+02
Eu-154 18522 370.43 O02E+00 I

Eu-15l 185.22 370.43 4 a

Fe-55 5.8479E-03 185.22 5.04E+07

H-3 8.93006-03 331 E+OO 3Joo00 5.95OE464
I 4.78E204 5.0000 1A1 82E04

.O0E+.00 1.31E+01 2.63E+01 70000 1 .62.0

370.43 O.E0+00 4.92E604 9.83E-04 11.0000 1t5E8+02
4.8970E-12 18522 370.43 QOOE +00 9.07E-10 1.811E-09

Pb-210 2.2170E-13 185.22 370.43 O.OOE+00 4.11E-11 8.21E-11

Ra-226 5.7471E-13 18522 37043 O.OOE+00 1.06E-10 2.13E-10
Ra-228 5.4957E-17 185.22 370.43 O.OOE+00 1.02E-1
RU-106 18522 370.43 O.OOE+00
eA .
se-7s 18522
Sai-126 4.3922E-06 1.83E-02

t .Al E+02 2.83E+02
37Q43 O.OOE+00 7230E-02 1.46E-01

5.22 370.43 0.0OE+00 3E0-110 6.t10E-10
I.8222E-10 18522 370.43 0.00E+00 3.49E08 6.97E-08

Th-232 9.7601E-17 18522 370.43 O.O0E+00 t.StE-14
Tl-208 52722E-07 185.22 370.43 0.0E+00 9.77E-05
WL232 IA925E-06 18522 370.43 0.00E+00 2.76E-04 hermal PFower

U-233 2.1113E-10 185.22 370.43 0.001E+0
U-234 1.928E06 185.22 370.43 .OOE+00
WL235 4.7920E-09 18522 000 8.92E-06
U-236 1.1570E-07 18522 370.43 0.006+00

Nominal Heat Bounding
0 Hem Output

dMatn ants)6
8.592+00 1.�+@1
SMF+D l.0OZE

U -238
Y-YO

-1.7914E-07
7.6329E-01

185.22
18522

0.00 8496E- TOtal 10291

8.03E+02-U.
-_ 

_

IIll= - -- ¶ .. -�resnseuj _________________ uasas ear rarammer umIelunuele:

Reactor Moderator:I FASTZ J FAST 1b.Tonpbse was med for soe itlt mesa:
Fuel Claddhing 85T I______ idiIMgSTpia2iec 4e~ltnirsrk

I am HU6 Censtituasla: PUMMIL I PUWWedO

I~mpSummiary (mmld Basts fo brupsed In estimate:

Noinl: Frem SF0 T SetImated 151 1ixlbnk F dWai Mv O-74

inoundtng: 370. boass maied ID111e bi erid INAMM

Iudel buWmp for lad adcted wih Wf w5asheet nust be dwded by SOL heavy metal mum to et spedt hevp values (MWeVfr.

DOE/SNF/REP-07
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I
Fuel Radtonuclde Inventory Worksheet I

4Fudaratlempit#Wzormad- iu
Fuel Namn FFTF-TFA-ACO-2, 4 THRU 16

SSIFD 3* 325
Fuel Unebh I Deeor 14 -HEX ARRAY 109 ROD
Hev LietW Mme BOL. ;EOL=M.60692
ROD Slorag SIec lIANFORD

'Fuel deca SWdsat 1992
Estimate ea at. 2010

TemplS. FFTF (FAST. SST, 10 to 30% Pu & U)
'rempla surnup(uWd 50112

Template BO. Hevy Mtal Mae. (T) 0.0329181
TeMOlatN Ofw TimM 15 veas

Estimated
Canlster usae

18s15V
1 2.80

IIL Estinue - 4 tnX NO, b Y. y Gam sources
Photon Totd

CUMWd From Nominal Bounding Fud Initial Activiy Nominal Fuel Bounding Fuel Energy Photonsftoc
Radbonuclide- Template Fuel Buntup (UWdW Bumtup (WO ICi) -bentodes(CI) lnventorles(CI) Group Moundhn
Ac-227 1.3735E-12 96,319.97 140.074.70 O.0OE+00 1.32E-07 1.92E-07 Av 1eV
Am-241 7.927E-02 96,319.97 140,074.70 1.35E+03 9.01E+03 125E+04 0.0150 7.013E 15
Am-242m 2.1053E-03 96,319.97 140,074.70 O.OOE+00 2.03E+02 2.95E+02 0.0250 1.518E815
Am-243 1.0760E-04 96,319.97 140,074.70 O.OOE+00 1.04E+01 1.51E+01 0.0375 1.737E+15
G-14 2.6141E-05 98.319.97 140,074.70 O.OO+00 2.52E+00 3.66E+00 OcS75 1A70E+15
C1-36 3.4243E-10 98,319.97 140,074.70 0OOE+00 3.30E-05 4.80E-05 0.0850 8.654E+14
Cm-243 6.6092E-04 96,319.97 140,074.70 O.OEO0 8.37E+01 9.26E+01 0.1250 6.463E+14
Cm-244 2.9933E-03 9631997 1074.70 0.008+00 2.88E+02 4.19E+02 0.2250 6.553,E14
Clo4O 1.5934E-02 96,319.97 140,074.70 O.OOE+00 1.53E+03 223E+03 0.3750 3369E14
Cs-134 4.6356E432 96,319.97 140,074.70 O.OOE+00 4.47E+03 6.49E+03 0.5750 1.12SE8.i
Cs-135 4.7693E-05 96,9.97 140,074.70 0.008+00 4.59E+00 6.8E+00 Os80 3.768E+14
Cs-137 2.1113E+00 96,319.97 140,074.70 QOC.E+00 2.03E+06 2.96E+06 12500 32808E14

J

J
-I

Fe- 5.8479E-3 98,319.97 140,074.70 O.OOE+00 5.63E+02 8.19E+02 2.7500 18928+10
H-3 &930OE-03 96,319.97 140,074.70 Q .OE+00 &60E+02 125E+03 3s5000 2.135E+09
1-129 1.289E-06 96,319.97 140,074.70 0.OOE+00 1.24E-01 1.81E41 5.D0 4.722E+06
Klr-85 7.0941E-02 96,319.97 140,074.70 .OOE+00 8.83E+03 9.94E+03 7.0000 5.406E+05
ho-237 2.6541E48 96,319.97 140,074.70 O.OE+00 2.56E01 3.72E-01 11.0000 6.192Ee04
Pe-231 4.8970E-12 96,319.97 140,074.70 0.00E+00 4.72E-07 &86E-07
Pb-210 2.2170E-13 96,319.97 140.074.0 O.OOE+00 2.14E-08 3.11E-0
Pm.i47 2.3817E-0 96,319.97 140,074.70 0.0oE+00 227E+04 3.31E+04
Pu-238 2.8636E-02 98,319.97 140,074.70 O.o0E+00 2.76E+03 4.01.E+03
Pu-239 43.5520E402 96,319.97 0.00 1.11E+04 7.70E+03 1.11E+04
Pu240 2.0790E-02 96,319.97 140,074.70 5.66E+03 7.65E+03 8.56E+03
Pu-241 -4.8316E-1 90,319.97 0.00 2.54E+05 2.07E+85 2.54E+05

I
I

Ra-228 5.4957E-17
Ru-110 1.458M.02
Se-79 1.0137E-05
Sn-128 4.3922E-05

96,31997 140,074.70 0,008+00 5.54E-08 3.C6E+08
98,1Q97 140,0Y74.70 O.OCE+GOD SS4E48 8.0SE4081
9631Q.97 140,074.70 O.0E+00 6.29E-12 7.70E-12 I
96,319.97 140,074.70 O.OE+.4 1.40E+03 2.04E+03
96M9.97 140,074.70 Q.00E+00 9.76E41 1.42E+00
96,319.97 140,074.70 O.0OE+00 423E+00 6158E+00
96,319.97 140,074.70 0.0CE+00 7.35E+04 1.07E+05

Th-M 1.8822E-10 96,319.97 140,074.70 O.OOE+00 1.81E-05 2.64E-05
Th-232 9.76ME47 96,319.97 140,074.70 O.OOE+0D UOE-12 1.37E-1 I
TI-M &2722E-07 9"19.97 140,074.70 O.OOE+00 6.0SE-02 7ME-C2
U-232 1.492SE-00 9UM97 140,074.70 O.OOE+00 1.44E-01 2.09E-01 Mr-fra, Power
U-M) 2.1113E-10 W.319.97 140,074.70 O.OOE+00 2.03E-05 2-96E-05 Nominaill Heat Boutding
U-M t.9528E4)6 96,319.97 140.CV74.70 O.OOE+00 1.88E-M 2.74E-M Output mom OuW
U-M 41.7920E-09 96.M9.97 0.00 2.2SE-03 1.34E-03 22SE-03 (watts) (WMW
U-230 1.1570E-07 95,319.97 140,074.70 O.OOE+00 I.IIE-02 1.62E-02 2--VZE+W 35M*N
U-238 -1.7914E.07 96,319.07 0.00 1.66E-M 1.49E-01 i.66E Total -fC-Q
Y-90 7.6329E.01 96,319.97 140,074.70 O.OOE+00 7ME+04 i.071
Other Radionuclides 2.09E+05 3."EIA
TILTel"PlatesdectiolkSurnmary BurvarliSummary arACIWWI,-

[Template Selection Summarv I

I

From SF0 I Used Basis for Paramete Differsucea t
Reactor mlderoor: FAST FAST TW Ta Z; u.ldi, odigre

Fuel Ctddgl SSU SST tio math on al d nII esordvc (s)zwa. _
3B0L HU Constlluentc Pu mod U Pu and U

B0mrichment.I i 10tD30 I

Buruip Summary {It~df fosi r burnwp used in estmt:

NOM"Al 961 AW tra #.19t~uve SFD ad Wmleblo MYNu 04S14ali

soundig:r bu140.0Wm kmb n SFD WW~retI ~Wd tkug OL.70M41M

Estimated BumupE
swmp mu Gie Bunu Esmaed EOL HIIGvn EM HISl

B o ~~~~~~~1.31
'RFac-r tW n, COe reM I. doage. eppbng or o dtmawnblg rat lwabon ceased for ul.

'Total bump lar fllK associatedwin to woetheel must be ivided by BC0 heavy eW mas 1D gel specific bup vales (/ W).

002/SNF/REP-078 
March 2003
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Fuel Radionuclide hventory Worksheet

ITLeland avitewbte tntorion G '
Fuel Kae: FFTFA- CRBR-3 a CRBR-

ONF ID s 322
Fuel Units & Dscr: 2 -"EX ARRAY 217 ROD
Hevy Mata Ma: BOL. ; EOLs.40atg
ROD Stkage Site: HANFORD

'Fuel deca -ear date: iS9Q
Estlnatas mel 2.0t

Template: FFW (FAST. SST, to b 30%. PU a U)
Trnpiat Buoup(UWdA: 50112

Terpawte BOL He" Metad mass OM 39181
*_f1S. nffy

Estbnaled
Canister usage:

il0.40

_aF~eginutes . .. Nxb b y yb Gamma Sources
Photon Total

ClJWd From Nominal Bounding Fuel hinttal Activity Nominal Fuel Bounding Fuel Energy Photonaftec

Radlonuclide Tmplate Fuel Bunup ) umup (Wd). (Cl) iventoriesCl) Ivntorks(CI) Group (bounding)

Ac-227 1.3735E-12 5,116.34 5,738.66 O.OOE+00 7.03E-09 7.esE-09 Avg.MNV
Am-241 7.s274-02 5,11634 5,738.65 1.44f+02 5.51E+02 6.OOE+02 0.0160 2s21E+14

AnF242m 2.1053E-03 5,116.34 5,738.65 0.00E+00 1.062+01 1.21E+01 0.0280 622sE+13

Am-243 1.076E-04 5,116.34 5,738.65 0.002+00 .ss12-01 6.17E41 0.0375 7.117E+13

C-14 2.6141E1-0 5,116.34 5,738.65 0.00E+00 1.34E401 1SilE41 0.0575 S.144E+13

CI-36 3.4243E-10 5,116.34 5,738.65 0.02E+00 1.75E-06 1.s7246 0.0650 3455E+13

Cm-243 61.92E14 5,116.34 5,738.65 0.00E+00 3.36E+0O 379E+C0 01250 2eosE+t3

Cm-244 2.9933E-W 5,116.34 s,738.6s OOOE1+CO 1.63E+01 1.72E+01 02MS 2A85E+13

Co-60: 1.s3wE2 5,118.34 S,738.65 ooo0E+CO a15E+01 s.14E+01 OJ750 163sE+13

Cs 134 4.6356E-2 5,116.34 s,738.65 o.ooE2+CO 237E+02 Z.66E+02 osms 4Jt12E+t4

CsmI35 4.76s3E05 5,116.34 5,73aes .ODE+00 2A4E-01 2.74E-01 OJSOC0 1-54E+13

Cs 137 Z.1t13E+OD 5,116.34 6,73aes5 O.COE+CO 1.08E+04 121E+04 12500 1 344E+t3

EU-154 4.ees2E402 5,116.34 5,73s.es O.oDE2+OO 7ASE+O2 Z.76E+02 1.7500 2.20sE2+tt1

Eu-165 ae447E402 5,11U.34 6,73a.6s O.oDE2+00 36E+02 8.93E+02 22500 7A31E+0s

Fe-65 ss47sE403 5,116.34 6,73aeL6 O.ODE+CO 2Z9sEc01 &36E+01 z.7seo 7.753E+08

H-3 8K300E403 5,116.34 6.73EL65 O.oDE+CO 4.s7E401 sH2E+01 3-500 s.7s7E+07

1-129 12a9E406 5.11e.34 4.73aL6s O.oDE1+Co 66DE43 7.40E403 soee Z90sE+05

Kr-85A
lW237 1
Pa-231A
Pt,-210 1
Pmn-147
PU-m II

5,116.34 5,738.65 0.00E+00 3.63E+02 4.07E+02 7CCC0 3210E+04
5,116.34 ,73a6.5 0.00E+00 1.36E402 152E-02 I 110000 S674E+03

1.8970E-12 5,738.85 0.002+00 2.51E48 2.81E-08

5,116.34 1.47E+02
PuF23s 43.5s2eE42 6;ii6.34 o.eo I.I$E+03 9.98E+02 i.ISE+03

Pu-2411 4.8316E-01 6,116.34 o.Oo 2.esE+e4 2.44E+04 2.69E+04

PU242 1.1052E-05 5,11634 5.738.6s 1seE12-1 Z16E4-1 Z.23E-01

Ra-226 6.7471E-13 5,111634 5,738.e5 O.ODE+CO Z.94E409 &3.3E-s

Rs 228 5.4957E-17 5,116.34 54738.65 OecOE+eO Z.81E-t3 3.15E-t3

RU-106 1.46B2E402 sw11&34 54738.65 OOO0E+CO 7A46E+01 6.37E+Ot

Se79 1.4137E-20 5,116.34 5,738.65 0.002+00 s1sE402 62.2E8 2

Sn 1126 4.3s2E45 5,116.34 6,738.65 aooE+oD z2s2E-1 2592E401

9-'0 7.6329E-01 5,116.34 5,738.65 0.00E+00 3stE+03 4.38E+03

Ters 3.9412E44 5,116.34 41738.65 0 Zod1n2.12E+Co 2.26E+04

Th-229 1.64M7-12 56116.34 6.731165- 0.0E+00 a42E-0s s.44E-s

Th-230 1 BAM-10 5,11&34 S,738.65 ooDE+CO 9.63E407 1.0BEC5

Th-232 9.7601E-17 5,116.34 6,73B.65 aooE+CO 4.99EE-13 &60E-13

TI-208 52722E407 5,11634 4,73865e aoD0E+CO Z70E403 3.03E403

U-=3 wAs2sE-06 5,116.34 s.73aes5 O.ODE+CO 7.84E403 aS6E43

U233 Z.1113E-10 5,11634 6,7311es O.OOE2+CO 1.eSE-6 1.21E-06

U-234 11.9s2sE46 6,1116134 s.73&es O.ODE+Co s.ssEE43 1.12E402

UL235 497s20E0s 6.11634 aoo0 Z42E404 1.s2E404 Z42E-04

U-M3 1.1570E.07 5116.34 6J73&65 O.ODE+CO 5.92E404 184E044

U-m3 4.7s14E407 5,116.34 aoo0 1.76E402 1567E402 1J76EE42

Y490 7.6329E-01 5.116.34 5,73a.65 0.0E+00 3.91E+03 4.38E+03

Oher Radiouldes 1.11E+04 124E+4N

W anplat e Section Swg nwmary p wCrj

Fr PaSameterdDBasi fer ces:

Rtesewo dlb FAST j FAST IlTNTeO woWfoSewdwki; o=

F alceri ue.wCwt .SST T m n *ic m).
GOL Hsl7 Pme F U P u t U

*OLmnr100ent% 101030

Burnup Sumnary _UW__ _ft._ _ Is__ fasis for bumup msed hI estimate:

Nomminal: 5.11. i kmalMmnkmmSFDd mSwFDfa MM8u EIg l-7n

oundnll |.738. t6blakgns6W Sn. 6 "UidtwIdMlM 0Sd 01,A4M

Etimad w
Bunmp Given ChoBurnup E tdO HuGVmen EOiL- NM

: 1 ~~~045 I______ 1.00liar:i5

Thermal Power

I -u Neat Ootef
(Warts) - twafts)

14E+e tS3E+02
Total Total

'Reacdor *sidown, a"e mvmoal, aae, dpV oer dte conlmig VW kraahon ited for fuel.

_ta12J Im lo kW associated wift b es woret mudst be dvIde by O. heavy metala mas to get specilic buuw values hWWtfl).

REvIs NFe -EP0-
Revision 0

March 20o3
Page C-15 of G-581



I ~~~~~~~~~~~~~~~~I III

Fuel Radfonuclida Inventory Worksheet

SNF ID N 324
Fudl Units A PeIawI-~ H. EX ARRAY 217 ROD
Heav Metal Maew 904.. ; EOL34606kg
ROD Storage SIM HANPORD

'Ful decay staut dal 1992
Estnate as a: 2010

TeMplat. FFTF (FAST. SST. 10 W 30% Pu & U)
'Templtal &wnup(UWO: 50112

Templat 30L Heavy meta1 mat (Ul) 0.0321 81
Temnpate DeqwTi 15 yoas

Estrnated
Canister usaa: j

1802 0

JIL Estimate. , e t 3 b Y. V. Gamma Sources
Photon Total

CUIWd Fron NoII ndn Bounding Fud Initia Activity Nominal Fud Bounding Ful Energy Photonarsec
Radionuclide TTiplafta Fuel Bunwup(U4Wd Bumup (UWd (CO ihentwlCI) hinventoates(Ct) Group (boutding)
AC-227 1.3735E-12 3.46 6.92 O.OOE.00 4.75E-12 9.51E-12 Avg. MaYAm-241 7.9527E-02 3.4t 6.92 6.67E241 6.70E+01 6.73E.01 0.0150 3.943E+12Am-242m 2.1063E03 3.46 6.92 O.OOE+00 7.29E-03 1.46E-02 0.0250 1.374E211An-243 1.0760E-04 3.46 6.92 OOOE+00 3.72E-04 7.45E-04 O337S 9220E+10
C-14 2.6141E-05 3.46 6.92 0.OOE+00 9.05E-05 1.81E-04 0.0675 9.9m02,1C-w36 3.4243E-10 3.46 6.92 O.OOE+00 1.19E-9 2.37E-09 O500 4.379E+10
Cm-243 f6092E-04 3.46 6.92 O.OOE+00 2-9E403 4567E-03 0.1250 3662910Cm-244 2.993E403 3.46 6.92 O.OOE+00 1.04E402 2.07E402 0.2250 320E10Co-40 17.934E-02 3.46 6.92 O.OE+C00 .4IE-02 1.10E41 003750 1.7454+10Cs-134 4.636E4-02 3.46 6.92 O.E0+00 1.62-061 121E-0 0.5750 5.523E2.0cP-3m 4.76s3E01 3.46 6.92 O.OE+00 1.69E4-4 3.30E4-4 O11 1 SM41o
CS-137 Z.1113E400 34e 6.92 O.OOE+O 7.31E+00 1A46E401 12500 Ie.ME*10
Eu-1s4 4.8092E-02 3.46 e.s2 OOOE400 1566E401 3.33E401 1.7500 2.668E408
Eu-1ss e.6447E4-2 3.48 6.92 O.OOE+0O 2.37E401 4.74E-01 22500 s267E+(*
Fe-55 s.s47sE403 3.4e 8.92 O.OOE440 2.02E402 4.0sE402 2-7500 1 1 10E405
H-3 <a93DOE-03 _ 3.4e es2 O.OOE480 &09E-02 e&18E-2 3s 23610E405
1-129 1.2891E-0e US4 &92 nO.OE+00 4.46E-6 &92E-6 &OmOD ee52sE404
Kr45 7.0941 E-2 US4 6.92 QO.OE440 2.46E401 4.s1E41 7.0X00 7-s4sE40s
PA.237 2.6641E-06 3.46 e 92 nO.OE+00 sw1sE-0 1.e4E-0s 11.oxo0 o.SM+E02
Pa-231 4.8s70E.12 3.46 6.92 O.OOE400 1.69E-1 I 3.39E-1 I

I

I
P5-210 22170E-13 3.4t 6.92 O.OOE+00 7.67E-13 1.53E-12
Pm-147 2.3617E-01 3.48 6.92 0.OOE2+00 817E-01 1.63E+00
Pu-238 2.e636E02 3.46 6.92 0.0E000 9.9Q1E-2 1.98E-01
Pu-239 -355202E-2 3.48 O.00 _.48E+02 5.48E202 s4sE402
PU-240 2.0790E-02 3.46 6.92 2.78E402 2.78E+02 2.792402
Pu-241 -4.8316E- 3.46 0.00 1252.04 1.25E+04 125E+04
Pu-242 1.1052E-0 3.46 6.92 7.42E-02 7.43E-02 7.43E402
Ra-226 6.7471E-13 3.46 6.92 Q.OOE+00 1.99E-12 3s9E-12
Pa-228 6.4957E-17 3.46 6.92 O.OOE24C 1.90E-16 3.80E-16
Ru-106 1.45S2-02 3.4 6.92 0.002+00 6.06-02 1.0E-01
Se-79 t.0137E06 3.46 6.92 O.O0O200 3.51E2-0 7.02E-06
Sn-126 4.3922E-0 3.4 6.92 OOE+00 1.s2-04 3.04E-04
sc-90 7.6329E2-0 3.46 6.92 .OOE2+00 2.64E+00 5.28E+00
Tc-99 3.9412E404 3.46 692 O.OOE+00 1.36E-3 2.73E-3
Th-229 1.6457E-12 3.4e 6.92 O.OOE2+00 570E12 1.14E-11
Th-430 1.8822E-10 3.4tt a92 .O0E0+00 651E-10 1.3OE-9
Th-232 9.7601E-17 3A6 6.92 .OOE+00 3.38E-16 6.762-16
T7-206 52722E-07 3.46 692 O.E0+00 1.82E-6 36SE-06

I-232 1.4925E06 3.46 s.92 O.OOE24O 5.17E-6 1.03E-0
U-233 2.1113E-10 3.46 6.92 O.OOE+00 7.31E-10 1.46E-20
11-234 1.9522E-06 346 6.92 .OOE4300 676E-06 1.3sE-06
U-235 4.7920E-0 3.46 0.00 1.12E-04 1.12E-04 1.12E-04
U-236 1.1570E.07 3.46 692 .OOE+00 4.00E407 012E07
U-238 -1.7914E-07 346 0.00 &1s-3 619E-03 19E-03
Y-90 7.6329E-01 3As 6.92 .OOE+00 2.64E+00 622+E00
Other Radionucides 75E02+00 1.502

TenAnt Selection Surrnary -
Fro SFD Used Bas 9r Parameter Differences:

Reactor Moderator. FAST FAST jlls TalvowU wedtt Ih 1rul a
FUkt CbddhiF STSST 5THed nakth lplcd01aal eceltooIdmim (w*ws

BOL Hll Co>rttns: PUan U F U adU
S0L Enrichment 10tol 30

Buinup Summary (UWta for bumup used In estia:
Fron SFD Estimatedd

NMF i tW k SFD NW mmb b MffW m" DM-bA$I
6o'mW 6.82 bS hp . b be bMmnri bet.

Checks

Etated Bu
mu lr w v" Bumup Estimated EOL HGven E0L HU

Soun ~ 0 oa

I

-J

j
Thermal Power

Nominat Hat Bounding
OuW:t Heog MUM
(waft) ;(aft*

2.01= 283E.01
Total Total

i

'Reactor dailwn, cmr raemoval. storage. d# or other dM owntim ted Iradan ceased fr WIul.
'Total bup lorm fuel htaodalad wlh tit worksheet mLut be ivded by BOL heavy metal mm to gel If1c Man va;oe (WddV).

DOE/SF/REP-078
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Fuel Radlonucide hventory Worksheet
K.FpelandeiTlate Inoai ,,.

Fuel Name: FFTF.TFA-FC-1
SNF I DS 325

Fuel Unt S Decr: I -HEX ARRAY Wt ROD
Heavy Meal Uss: BO. ; EOL.4584kg
mO Storag Site: HANFORD

'Fuel dOMy tt date: S592
Estimates asat: zn1o

Template: FFTF (FAST, SST, 10 o 30%, Pu & U)
"rwipsteSurnup(IAWd): 60112 -

Terplata BOL Heavy Ietal uss M): 0.03m981
Templat Decay Time: 15 yars

Estibmated
Canister usage:

1'x15'
0.20

IL F l;atst In x 6. b y. Yb Gamma Sources
Photon Total

CilIWd From Nominal SOunding Fuel hIItal Activity Norinal Fuel Bounding Fuel Energy Photonaftec
Padlonuolde Template Fuel Burup (UWd)f Burnup (MWd)f fCl) Inventories(Ci) bventorles(CI) Group (Ihounding)
Ac-227 13735E-12 2,694.34 6,38868 O.OOE+00 3.70E-09 740E-09 Avg. SeV
Am,241 7.9527E-02 2,694.34 6,38868 &73E+01 3.02E+02 IStE+02 0.0150 2.717E+14
Am-242m 2.1053E403 2,694.34 ,388.68 0.001+00 5.67E+00 1.13E401 0.0250 5545E+13
AM-243 1.0760E-04 2,694.34 6,38868 0.0CE+00 2.90E-01 5.80E-01 0.0375 6.es2E+13
C-14 2.6141E-05 2,694.34 6,38&68 0.001=00 7.04E-02 IAIE-01 0.0675 5.704E+13
CF36 3.4243E-10 2,694.34 ,38868 O.OOE+00 9.23E-07 1.85E-06 0.0850 332E+13

-1243 6.6892E-04 2,694.34 5,38868 0.00E+00 1.778E+0C 356E;40 0.12S0 2AS6E+13
Cne244 2.9933E403 2,694.34 5,3868 OOOE+OO &.06E+0D t.6tE+Ot 02B5 2.521E-+13
Co-60 1.5934E4(2 2,694.34 53X&68 O.OOE+OO 4.29E+01 &59E+01 037S0 12B6E+13
Cs-134 4.656E-02 2,694.34 5638868 O000 1.9+ t25E+02 2.50E;42 0.5700 433CE+14
Cs-t35 4.7693E456 2,694.34 5-38868 O.OOE+OO 1.29E401 2.57E0t 08SC0 IA4sE+13
Cs-t37 2.t1t3E+00 2,694.34 6,38868 O.OOE+00 5.69Es03 1.14E+04 12S1o 1282E+13
Eu-154 4.809E4-2 2,694.34 S.38&68 0.00E+00 1.30E202 2S9E;02 1.7500 2.073E+1
Eu-t55 6.8447E402 2,694.34 5,3as.68 COOWE;40 tJ84E+02 3.69E;42 22Soo 6e18+09
Fe-65 5.8479E403 2,694.34 53188 68 O OOE2+OO 1.58E+01 3.15Es0t Z7500 7279E+08
H-3 &93COE403 2,694.34 5,38.68 OOOE1+OO 2.41E+01 4,81E;41 35xo0 6221E+W7
1-129 t.2891E406 2,694.34 S,38868 QOO0E+OO 3.47E403 6.95E403 S.OXO0 2.16SE+C5
Kr485 7.0941E402 2,694.34 5,38.68 OOO0E+OO tS91E+02 3,82E;02 7.0000 2A77E+0t
Np-237 2Z6541E406 2,694.34 S,38.68 QOO0E+OO 7.15E403 IA3E4-2 Ila=o 2A36E+03
Fa-231 4.8970E-12 2,694.34 S,38.68 OCOEsOO t.32E4B8 2.64E408
Pb-210 22170E-13 2,694.34 5,388.68 0.00E+00 5.97E-10 1.19E-09
Pm-147 2317E-01 2,694.34 6,388.68 0.00+00 6.36E+02 1.27E+03
Pu-238 28636E-2 2,694.34 6,388.68 0.00E+00 7.72E+01 1.54E+02
Pu-239 -35204-02 2.694.34 0.00 7.17E+02 621E+02 7.17E+02
Pu-240 2.0790E-02 2,694.34 5,38.68 3.64E+02 420E+02 4.76E+02
Pu-241 *4.8316E-01 2,694.34 0.00 1.64E+04 1.50E+04 1.64E+04
Pu-242 1.1052E-05 2,694.34 5,388.68 9.71E-02 127E-1 1.57E-01
Ra-226 5.7471E-13 2,694.34 5,388.68 0.00E+00 tSE4-09 3.10t-09
R-228 6.4957E-17 2,694.34 5,388.68 Q.OOE+00 1.AE-13 2.96E813
Ru-106 1.4582E-02 2,694.34 5,388.68 Q.OOE+00 3.93E+01 7.S6E+01
Se.79 1.0137E-05 2,694.34 5,388.68 0.00E+00 2.73E-02 5.46E-02
Sn-126 4.392E-05 2,694.34 6,388.60 O.OOE00 1.18E-041 2.37E-01
Sr-90 7.6329E401 2,69434 5,388.68 O.OOEs40 2.06E+03 4.IIE+03
Tc49 3,9412E404 2,694.34 5,388.68 O.OOE+00 1.06E+00 2.12E+oo
Th-229 1.6457E-12 2,694.34 6,388.68 0.00E+00 4.43E-049 6S7E-4
TI-230 I E182E-10 2,694.34 5,388.68 1.07E80 5.07E-07 1.0E-06
Th-9 9.7601E-17 2,694.34 5,388.68 0.00E+00 2.63E-13 5216E-13
Ter 5R2E47 2,69434 S,388.68 QOOE+OO 5.42E803 2.84E043
U-s232 t.4925E406 2,894.34 S,3.88.6 QOOE1+OO 4.02E403 S.04&43

rL.-233 2.ttt3E-tO 2.694.34 5,3B8.68 O.OOEsOO 5.69E47 t.t4E46 i
U-234 t.9528E46 2,694.34 538.68 QOO0Es40 52GE403 IASE4C2
U-235 49.7920E409 Z,694.34 0.00 t.47E404 1.21E404 tA7E044
t)236 t.tS7CE407 2,694.34 6,38.68 Q.OOE+OD 3.12E404 G-23E.04 .
rUl238 -1.7914E407 2.694.34 QOO0 1.07E402 1.02E402 1.M07E2 .
Y490 7.6329E401 2,694.34 S,38.68 QOO0E+OO 2.06E+03 4.1tEs43
Othier Fladionucls - .84E+03 t.t7E+C4

Tmplate Selection Suimary 1 ________________

Fwrn SFD aUsd Bas tor P r Differences:
RaIctor Modraor is T FAST Te used brtiei g masons:

Final Claddnhg SST kW -nSST a1 pvreeirs .e ame icd.er _t( hm-).
S0L HMu Canstoen j u Pu and U

mOL EaAment 10b0 30 ,

Bumup Summary (UWd' fs ior bumup used hI estimate:

F2Sn SFD a Sehd

:[ 5,388 Bedarg 1g _meidbbew tarse Ws

_ _ I__ _

Thermal Power

Nomindal Iat Jlouning
,Ouput NeatOutput

Mltt) IWMalts)

9.14+S1 1J2E.+I
Total TotW

- I Estimated Burnupf
-umup multiplier I Given Sumup

0.39
Estirated c2L HMt lven COL Hll

I 1 .00
0 .7 81 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

eS4

'Rador ahdown. owe removal, storage. an g or lhw dale cir.ng tbat Inrcn tabedfor lue.

*udt bru lord kWl associed with fi worksmeest WAt be itd by BOM heavy metl mass OD O pecfic buuia4bp Values (MAWdl).
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I
Fuel Radionuclide Inventory Worksheet -

LUUmnd014'anpia" gonfnai"mdo--,.
Fuel Nume FFWF-TFA-MFF-I & IA (CDE)

SNI ID #t' 330
Fuel Units A r eem 2 -HEX ARRAY 100 ROD
Heavy MeOa Maw BO01.. EOL-88.107kg
ROa Storage SINK HAN'FORD

'Fud decay stultdaln 1902
Estimates asof 2010

Tempat. FFTF (FAST, SST. 10 to30%. Pu & U)
'remplate Btmuup(MWd): 50112

Temnplote OM4 Heavy MOtW Nas (IlT~c 0.0229181
T-Iuft la OeaThnw 15 a

Estimated
Canister usaeI

13IX15'
1 0.40

IIL Esthoat00 no X. X. b Y. ye, Garmma Sources
photont Total

CI/MWd Frome Nominal Bounding Fuel lnotWActivity Nominal Fuel Boundling Fuel Energ PhotoniIsec,

AC-W 1.373SE-12 10~382.82 20,765.65 0.00E+00 1.43E-08 2.86E-08 Avg. 3eV
AM-241 7.9527E-02 10,382.82 20,700.65 1.90E+02 1.02E+03 1.84E+03 0.0150 1.039E+15
Am-242m 2.1 053E-03 10.38282 20.785665 0.002+00 2.19E+01 4.37E+01 0.0250 2.251E.14
Ani-243 1.0760E-04 10,3282 20,766.65 0.00E+00 1.12E+00 2.23E.00 0.0375 2.575E.14
0-1 4 2.5141E-05 10,3482.8 20,766.66 0.00E+00 2.71E241 5.43E241 0.0675 2.178E+14
C1-36 3.4243E-10 10.382.82 20,766.65 0.00E+00 3.56E046 7.11E246 0.0050 1283E.14
Cn-.243 6.6092E244 10,382.62 20,765.66 0.00E+00 6.86E+00 1.372+01 0.1250 9MI8E.13
Cm-244 2.9933E-03 10,382.82 20,765.65 0.00E+00 31112+01 6.22E+01 02250 9.715E.13
Co.60 1-5934E-02 10,382.82 20,765.66 0.00E+00 1.65E402 3.31E.02 023750 4.996E+13
Ca-136 4.63560-02 10,382.82 20,785.66 0.00E+00 4.81E.02 9.63E+02 0.5750 1.8M0521
Cs-136 4.7693E-OS 10,382.82 20,766.66 0.006+00 4.96E.01 9.90E241 0.550 5.588213
08.137 2.1113E+00 10,382.82 20,766.65 0.00E+00 2.19E+04 4.36+04 12500 4.8632.13
Eu-154 4.809EE42 10,382.82 20,785.65 0.002+00 4.99E+02 9.99E+02 1.7500 7.98GE,11
Eu-155 6.8447E22 10.382.82 20,768.65 0.00E+00 7.IIE+02 1.42E+03 2.50 2.6852.10
Fe-55 5.8479243 10,382.82 20,765.65 0.002+00 8.07E+01 1.2iE.02 2.7500 2.8062.00

H4 ~~~~~~~8.93D00248 10,38.82 20,765.65 0.00E+00 9.272+01 1.865E.02 3.S00 3.165E.06
t-129 1.2891E-06 10,2.M82 20,76.6.5 0.00E+00 1.34E242 2.658242 5.0000 6.593E.05
Kjr-86 7.0941E202 10,382.8 20,766.65 0.002+00 7.372+02 1.47E+03 7.0000 7.892E.04

W237 2.6541E246 10,382.82 20,766.65 &0.00+00 2.762402 5.512402 11.0000 0.0402.03
Pa-231 4.8970E-12 10,382.82 20,765.65 0.002+00 S.BE0824 1.0247
Pb-210 2.21706-13 10,38.82 20,766.65 0.002+00 2.30E649 4.60E209
Pm-147 2.36172401 10,38.82 20,7665.6 0.002E.00 2.462+03 4.902+03
Pu-238 2.86362402 10,382.82 20,78565.6 0.002+00 2.972+02 5.962+02
Pu-239 -3.5620E642 10,382.82 0.00 1.562+03 1.192+03 1.56E+03
PU-240 2.0790E242 10,382.82 20,765.65 7.92E+02 1.01E+03 1.22+03
Pu-241 -4.8316E-41 10,382.82 0.00 3.562+04 3.00244 1562+04
Pu-242 1.1062E-06 10,382.82 20,766.66 2.11241 3.26201 4A1E-01
Ra-226 5.74712-13 10,36.82 20,766.65 0.002+00 5.972409 1.19E246

UR-232 1.4925E246 10,3282 20,765.66 0.002+00 5.1.5624 3.104E-2TemaPo r
Pl-203, 1.11132-10 10,38282 20,766.65 0.002+00 1.519+24 4.038+24 NonaHel ond
Uo-27 1.96262465 10,382.8 20,765.65 0.002+00 1.032401 2.1E0621 Ot. l~lOt
U-1236 4.9.920249 10,382.825.6 0. 0E00 3.04 .182441 944.1W2Es) (Wat

Th-236 1.1572E-47 10,382.82 20,766.65 0.002+00 1.202436 3.41E0245 .1.O 28
Th-23 -.7914E247 10,382.82 2076.65 00 2.34 .014242 2.33E-24Ttl Toa

1-208 27.8292E01 10,382.82 20,765.85 0.002+00 A7.9 03+0 1.59E+04
Othe 1ARE0d1onuc8l0des65 O.OE0 2.25E+04 4.50244heml oe

U-=2far3E1Para82met2er6.5 OiffEr0en1Ece43Es5 Noia Hd Bont

Y Bmm7d 32E-n 1:I " 20,75.5 l5.8 itditEot 0 7.e3Ee03 bseEu0

Reac. aee*we~cor reova.Fsomae eptg r011dl coFDmlstdatflrtParoameter Ofuel. MC
'TtibNOs Fo lfe aolldw~ hsweiegmm eASTddb 81 ev mewrolwtmdm.tob"Mopdu m wnpvb.(Mdf)

I
I
I
J
J
i
I1

I
j.

j

j

j

I
I
JDOE/SNF/REP-78
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Fuel Radionuclide Inventory Worksheet I

A. Fadand Temaplate Winfrmation I z
Fuel Wanw FFTF-TFA-P2A & 5

SNF ID e: 333
Fue tinls & Dbecr. 3 -HEX ARRAY 169 ROD
H yM l Has : M OL. EOL.13125kg
ROD Store Ste: HANFORD

'Fuel decay Star date: 1992
Estiates aso: 2010

Template: FFTF (FAST. SST. 10 to 30 Pu & U)
a Gemplate mUP(UWdO: 50112

Templat Not Heavy etal Uas (KIT): 09181
Tenplite Decay Tkee: 15 vars

Estimated
Canister usag:

0.60

IL Eadmates v e xb b Y. Yb Gamma Sources

photoel Total
CUUWd From Nominal Bounding Fuel initi Activity Nominal Fuel Sounding Fuel Energy Photons/eec

RPadonuclide Template Fuel Bumnp (MWd' Bumup (MWdf (CO - wvntorles(C) lventorles(CI) Group Obounding)

Ac-227 1.373SE-12 10,725.31 11,359.60 .OOEOD 14A7E-08 15f6E-08 Avg. SWV
Am-241 7.9527E-02 10,725.31 11,359.60 2.74Ee02 1.13E+03 1.tSE+03 o0.0150 s77E+14
Am-242m 2.1053E-03 10,725.31 11,359.60 0.03E+00 226E.01 2.39E+01 0.02E0 1.233E214

Am-243 1.0760E404 10,725.31 11,359.60 O.OOE+00 1.15E+00 1.22E+00 0.0375 1.409E.14
C-14 2.6141E.05 10,725.31 11,359.60 O.ODE+00 2S6OE-01 2.97E-01 OD.575 1215t.14

CI-36 3.4243E-10 10,725.31 11,359.60 O.COE+0 3.67E-06 389E-06 0.0850 7.0SE+13
Cn-243 6.6092E404 10,725.31 11,359.60 O.OOE+00 7.D9E+C0 7.51E+00 0.1230 5.242E.13

Cm-244 2.9933E-03 10,725.31 11,359.60 O.ODE+00 3.21E+01 34OE+01 0220 5.15E+13

Co-6O 1.5934E402 10,725.31 11,359.60 O.OOE+00 1.71E+02 1.81 E+02 0.3750 N733E+13
Cs-134 4.6356E402 10,725.31 11,359.60 O.OE+00 4.97E+02 527E+02 0.5750 9129E.14

Cs-135 4.7693E.05 10.725.31 11,359.60 0.00Q+00 5.12E41 SA2E-1 0.8500 3066E+13
Cs-137 2.1113E+00 10,725.31 11,359.60 O.OOE+00 2.26E+04 2.40E+04 1.300 Z160E.13
Eu-154 4.S092E.02 10,725.31 11,359.60 O.OOE+00 5.16E+02 5.46E+02 1.7500 4.370E+11
Eu-155 6.8447E-02 10,72531 11,359.60 O.OE+00 7.342+02 7.78E+02 2.300 1.471E+10
Fe S 5.8479E43 10,725.31 11 ,359.6 0.002+00 68272+01 664E+01 7500 1.535E+09
tW3 S.93DOE43 10,725.31 11,359.60 0.00E+00 9.58E+01 i.OiE+02 aso0o 1.735E2W

1-129 1.289E-6 10,725.31 11,359.60 0.00E+00 1.38E-02 1.46E-02 50000 &454E+50
Kr-85 7.0941E402 10,725.31 11,359.60 O.OOE+00 7.61E+02 .06E+02 7.0000 62332E04
t4237 2.6541E406 10725.31 11,359.60 0.00E+00 2.85E-02 3.01E-02 11.0o 7.135E+03
Pa-231 4.8970E-12 1725.31 11,359.60 0.00E+00 5.25E- 5.56E-08

Pb-210 2.2170E-13 1072531 11,359.60 0.OOE+00 2.38E-09 2.52E-09

Pm-147 2.3617E41 10725.31 11,359.60 0.00E+00 2.53E+03 2.68E+03

Pu-238 2.8636E-02 10,725m31 11,359.60 0.00E+00 3.07E+02 3.25E+02

P 9 4.55202- 10,725.31 0.00 2.25E+03 1.S7E+03 2.25E+03

Pu-240 2.0790E202 10,725M31 11,359.60 1.142+03 1.37+03 1.38E+03

Pu-241 *4.S316E-01 10,725.31 0.00 5.13E+04 4.81E+04 5.13E+04

Pu-242 1.1052E-s 10,725M1 11,359.60 3.05E41 4.23E41 4.30E41

Pa-226 5.7471E-13 10,725.31 11,359.60 0.002+00 616E-09 6.53E43

Pa228 6.4957E-17 10.7531 11j859.60 Q.OOE+OO 619E-13 624E-13

Ru1-106 1.4582E402 10,725.31 11,359.60 O.OE+00 1.56E+02 1.76E+02

Se-7.9 1.1137E05 10,725.31 11,359.60 0.0E+00 2.9E-01 12.15E401

S-126 41.922E-05 10,725.31 11,359.60 0O.E0+00 4.71E401 4.9-E0ut

Sr40o 7.S329E4-i 10.72531 11j353.6 O.OOE+00 6.19E+03 ae7E+03

T.239 3.9412E044 10,725.31 1139.600 4.61244 4384400 4.48E4a0

T-22.9 1.6457E-12 10,725.31 11,359.60 0O.E+00 1.77E4- 1.37E14
Th-230 1.7822E-10 10,72531 101j35.00 3.202 2D.2E-06 2.14E46

TY40 9.7621E-17 10.725.31 11,359.60 0.00E+00 8.1DE-12 1.67E-12

TF208 s2722E407 10.725A31 11j3S3.60 O.ODE+Oo S.65E403 5S.99E43

U-232 1IA925E406 10.725A31 11j359.60 QODE+00 I1.60E2 11.7012-2 TthnrmatPower

U233 2.11i3E-10 10,725R31 a3.60 dsOOE+00 2.26E046 2.462N0E48al ha eoning

U-234 1.SS2SE48 10,72521 11j3S3.60 QO.OE+00 2D.9E42 2.22E402 ott .Htn

to23s g,7920E49 ~~~~~~~10,72531 0.00 4.S1E404 a56E404 4S61E-4 Wells) Iwans)

U-236 1.1570E407 10725.31 1115. _ .OE0 .2EC 1.1& &3E*W aJsE402

U238 -1.791f4E7 10,725.31 0.00 a36E402 3.17E42 335E42 Totat Total

Y400 7.6321iE-i 10.725s31 11AWS.60 QODOE+00 8.19E+03 &67E+03

th Radoncies 2.32E4D4 2.48E404

Tmlte Sele~tion Summary
Fr EoD Uso for Parameter Differences:

e teodet: FAST FpAsTT _t h et

hud Cbd&,- SST ssr TbblW m~ften d1 pso wtv Ohm).

*OL MM' cnti:s Pu and U Pu ad U

BOt Emicmntd .I. 10 ID 30

Burnup Summary (Uwe _asis for butmup used In estimate:
From SFD I s

10.72531 s ~tp Mmt t SFD NW =Atd ID r bg BOtt.141 Soy

z : s~~~~~~~~~~11v35.s s uNO kin km SR) W _ totrli n Md Wq 80Ld141 S~

Checkes

Burn FOUR b Gknawnup s EOL G EOL NM
komine. 0.50~ ~ ~ ~~ ~~~ElbaedSt.tM/lan51.S

tucon owe mmd __c te,

'Reacle r m re frqi ov oe S macd h a t hdae o n goedabf hd .

'Totat tup bfo ad1 kWX aocd wlOI ttl wmk* RU ble dvlkbd by SOL hb melal Imass to 9t spcllC M velus (MJWdMD.

DOEtSNF/REP478
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-I
Fuel Radionuclide Inventory Worksheet

L ud an4Tuumdftts Inrf-tkwtioR
Fuel Namet FFTF.W1A-SRF-384

SNF SD. 334
Fuel Units & Deam 2 -HEX ARRAY 91 ROD
HesvUstelMesaw SOL. : EOL-.851kq
ROD Starag SlW. HAW-ORID

'Fu decery Sta dat: 1992
Esthiates as o 2010

Templat: FFTF (FAST, SST, 1010 30%, Pu & U)

Ter _ ate Snup*UW4: 50112
Templat. 8. Heay mew maw (Ur): 0.09181

TuIFIaII OeDoCATh 15 yeas

Estimated
Canister use

l"Sx I
I 0.40

JIL Esdmates m x xb b Y. yb Gamma Sources

Pholoi Told
CUMWC From Noml Bounding Fume initia Acstvity Noinda Fut Bounding FueAl En J Pi osw

Radionucide- Template Fud Burnup (Wdf Bunmp{WOdO (CI) l1wntorfs(Ci) Inventodes(CM Group Mbounding)
Ac-227 1.3735E-12 3,631.59 3,953.60 O.OE+00 4.99E-09 5.43E-09 Avg MV
Am-241 7.9527-02 3,631.59 3,953.60 1.72E+02 4.61E+02 4.87E+02 0.0150 2.052E+14
Am-242m 2.1063E-03 3,631.59 3.953.6D OOOE+00 7.65E+00 8.32E+00 0C250 42986E13
Aii-243 1.0760E-04 3,631.59 3,963.60 O0O.E00 &91E-01 4.25E-1 00375 4904C+13
C-14 2.6141E-05 3,631.59 3,963.60 O.OOE+00 9.49E-02 1.03E-t 0.075 4335E+13
CI-38 3.4243E-10 3,631.59 3,953.60 0.00E+00 1.24E-06 1.35E-08 0.0850 2443E+13
Cm-243 6.6092E-04 3,631.59 3,95&60 O.OOE+O0 2.40E+00 2.61E+OD 0.1250 1.825E+i3
Cm-244 2.9933E-03 3,631.59 3,963.60 0.006+00 1.09E+01 1.18E+01 02950 1250E+13
Co-60 1.5934E42 3,631.59 . 3,9660 0.006+00 5.79E+01 6.30E+01 0.3750 9.512E.12
CS-134 4.6356E-02 3,631.59 3,953.60 0.00E+00 1.68E+02 1.83E+02 0.5750 3M17M+14
Cs-135 4.7693E-05 3,631.59 3,953.60 O.OOE+00 1.73E-01 1.89E-01 0.8500 1.063E+13
Cs-137 2.1113E600 3,63t.59 3,96360 O.OOE+00 7.67E+03 &35E+03 12500 9259E.12
Eu-154 4.8092-02 3,631.59 3,963.60 O.E0+00 1.75E+02 1.90E+02 1.7500 1521E+41
Eu-155 6.8447E42 3,631.59 3,953.60 O.OOE+00 2.49E+02 2.71E+02 22500 6.120E+09
Fe-55 5.8479E-03 3,631.59 3,963.60 00E0+00 2.12E+01 2.31E+01 2.7500 5.344E+06
H-3 8.9300E-03 3,631.59 3,953.60 O.OOE+00 3.24E+01 3.53E+01 3s5000 6.057E+07
i-129 1.29lE06 3,631.59 3,963.60 O.OE+00 4.68E60 S.106-03 35D00 2.663E+05
Kr-85 7.0941E42 3.631.59 3.95360 O.E0+00 2.58E+02 2.80E+02 7.0OJ 304+604
ND 237 2.6541E408 3,631,59 3,96360 O.OOE+00 9.64E-03 1.06E42 11.0000 3478E+03
Pa-231 48970E-12 3,631.59 3,95360 0.OOE+00 1.78EB06 1.94E4-
Pb-210 2.2170E-13 3,631.59 3,96360 0.OOE+00 8.05E-10 8.771-10
PFn147 2.3617E-01 3,631.59 3960 0.00E+00 8.58E+02 9.34E+02
Pu-238 2.8636E42 3,631.59 3,963.60 0.00E+00 1.04E+02 1.13E+02
Pu-239 -35520E42 3,631.59 0.00 1.42E+03 1.29E+03 1.42E+03
Pu-240 2.0790E42 3,631.59 3,953.60 7.20E+02 7.96E+02 8.02E+02
Pu-241 *4.83166E-1 3,631.59 0.00 323E+04 3.05E+04 3236+04
Pu-242 1.1052E.05 3,631.59 3,953.60 1.92E-01 2 E2-01 2.36E41
Ra-226 5.7471E-13 3,631.59 3,953.60 OOE+00 2.09E-09 2.27E-09
Ra-228 5.4967E-17 3,631.59 3,953.60 0.00E+00 2.00E-13 2.17E-13
Ru-106 1.4582E42 3,63159 3.963.80 .OOE+OD 5.30E+01 5.77E+01
Se-79 1.0137E-05 3,63159 3,963.60 O.OE+00 3.68E42 4.01E-02
Sn-126 4-3922E-06 3,631.59 3,963.60 O.OOE+00 15.60E- 1.74E41
sr-90 7.6329E-1 3,631.59 3,963.60 0.00E+00 2.77E+03 3,02E+03
Tc-99 3.9412E-04 3,631.59 3,96360 O.OOE+00 1.43E+00 1.56E+O0
Th-229 1.6457E-12 3,631.59 3,963.60 QOD.E+00 5.98E-09 6.61E-09
Th-230 1.8822E-10 3,631.59 3,963.60 0.00E+00 6.84E47 7.44E-07
Th-232 9.7601E-17 3,631.59 3,963.60 0.00E+00 3.54E-13 3.86E-13
T-208 5.2722E47 3,631.59 3,95660 O.OOE+00 1.91E-03 2.084-03
U-232 1.4925E-06 3,631.59 3,953.60 O.OOE+00 5.42E-03 s.90i-03 Thermal Power
U-233 2.1113E-10 3,63159 3,953.60 QO.OE+00 7.67E47 8.56E47 Nominal Heat Soundn
U-234 1.952sE-06 3,631.59 3,953.60 0.0E+00 7.09E-03 7.72E-3 Oup Heat Output
U-236 4.7920E609 3,631.59 0.00 2.91E-04 2.65E-04 2.91E-04 =Wal I (Watts)
U-236 1.1570E607 3,631.59 3,93.60 o.OO0+00 4.20E-04 4,57E-04 tA46E802 1.8t+
U-23e -1.7914E47 3,631.59 0.0 2.124-02 2.0E542 2.12E42 Total Total
Y-90 7.6329E41 3,631.9 3.953.60 .OOE+00 2.77E+03 3.026+03
Other Radlonucklee 7.87E+03 8.576+03

irLTempist Seleto Semnar ip1-1 &_n y aNW 4C, Ied f-3
Template Selecthtt Summlary

Frost SFD Used Basle for Pbramster Differ:
R teato F A S FAST l hisTe 11aw l trIlet"Nm

FWIl C : SST SS fWn n-1_ti*
IXL HE Contbent: Pu du UPulardtU

ISOL kEnichment .Y u010u30

StartupSummary(MVdf for burnup used It estimat:u.
F,<_ SFD Estihmawr832.59U B SRan b. , tsSFD ad mnw bd IDW MV g uk ..-944q

Bounding~ ~ ~~~~~~~~.g3.-Irime biWtakaip kmsSFOIvelcorwm IMSAWwft8B0LU4*"I

Checks _ _ _ _ _ __

Estuitatd burn
Su muslluplw, Given DUMP Estimat EOL HIWGiven EOL HU1

Nominsh 0.7i to
Ba-dM 029

'Roa~t~rah~kbwn,0Dr*-2 d o l , _ _ CoO Ida__ __ __ __ __Wl1 Ihm_ __dafio___.

aka d ofwmou be br S fuh d aWdated wdiL t).
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Fuel Radionucilde kwientory Worksheet
LFue iand Temlate mcarnti, u .

Fuel Nae: FFrF-IFA4JO-i
SNF D A: 335

Fuel Units & Dew: I- HEX ARRAY 217 ROD
Heavy 1etal MaM: SOL.; EOL=3.0121V
ROD Storage Site: HANFORD

'Faet decay stat date: 1992
Elsitnits as dl: 2010

Template: FFTF (FAST. SST. lOID 30%. Pu & U)
ftemplate Bum=qi(UWIO: 50112

Template 0OL Heavy Metal Mesa (UT): 0.0329181
Tamolate Decay The: 15 years

Estimated
Canister usage:

110.20 1

PMEstimates: m Y. N, it b. Yb Gamma Sources

Photon Total
CVIIWd From Nominal Bounding Fuel Mitial Activity Nominal Fuel Bounding Fuel Energy Photonalsec

Radionucide Template Fuel Burnup (UWd) Bumup (UWd) (Cl) InventorksCI) lovnodea(CI Group Mounding)

Ac-227 1I3735E-12 83527 1t229.60 0.0E+00 1.1sE-09 1.69s4s9 Avg. MeV

Am-241 7.9527E-02 835.27 1,229.60 6.1E+01 1.36E+02 1,67E.02 0.0150 6.464E,13

Am-242m 2.1053E-03 835.27 1,229.60 0.00E+00 1.76E+00 2.59E+00 0.0250 1.338E+13

Am-243 1.0760E-04 835.27 1,229.60 O.OOE+0O0 f.99s-02 1.32E-01 0.0375 1525.E+13

G-14 2.6141E-05 835.27 1229.60 0.00E+0 2.18E-02 3.21E-02 0.0675 127.E+13

C93ff 3.4243E-10 835.27 1,229.60 0.0E+00 28fE-07 4.21E-07 0.0850 7.97E.12

Cm-243 6.6092E-04 835.27 1,229.60 0.OOE+00 5s2E-01 8.13E-01 0.1250 5.676E.12

Cm-244 2.9933E-03 835.27 129.60 O.ODE+00 250E+00 3.68E+00 0.2250 5.753E+12

CO-60 1.5934E-02 835.27 1,229.60 0.00E+00 1I8E+01 1.96E+01 0.3750 2.959W+12

Cs-134 4.635sE402 835.27 1,229.60 0.00E+00 3.87E+01 5.70E+01 05750 9.881E+13

Cs-135 4.7693E605 835.27 1,229.60 0.00E+00 398E-02 5.86E-02 0s500 3.307E+12

Cs-137 2.1113E+00 835.27 1229.60 0.OOE+00 1.78E+03 2.60E+03 12500 2Z798+12

Eu-154 4.f092E42 S35.27 1,229.60 0.00E+00 4.02E+01 5.91E+01 1.7500 4.730E+10

Eu-155 6.f447E-02 835.27 1,229.60 0.00E+00 S.72E+01 8.42E+01 22500 1.528+.09

Fe-55 5.8479E-03 835.27 1,229.60 0.00E+00 4.88E+00 7.19E+00 2.7500 1.662E+o8

H-3 8.9300E.03 835.27 1,229.60 0.00D+00 7.46E+00 1.10E+01 3.5000 1.887E+07

1-129 B2fs91E-06 835.27 1,229.60 0.O0E+00 1.OSE-03 1.59E-03 600o0 9.8168E04

Kr-85 7.0941E402 835.27 1,229.60 0.00D+00 5.93E+01 .72E+01 7?000 1.120E+04

t237 2.6541E-06 835.27 1229.60 0.00E+00 2.22E-03 3.26E-03 11.cooo 1251E+03

Pa-231 4.970E-12 835.27 1,229.60 0.00E+00 4.09E-09 6.02E-09
Pb-210 22170E-13 835.27 1,229.60 0.00E+00 1.85E-10 2.73E-10
PII-147 2.3617E-01 635.27 1,229.60 0.008E+0 1.97E+02 2.90D+02
Pu-238 2.8636E-02 83527 1229.83 0.00E+00 2.39E+01 3.52E+01
Pu-239 -3-5520E402 835.27 0.00 5.67E+02 5.3BE+02 5.67E+02
Pu-240 2.0790E42 635.27 1,229.60 2.88E+02 3.06E+02 3.14E+02
Pu-241 -4.8316E-1 635.27 0.00 129E+04 1.25E+04 1.29E+04
Pu-242 1.1052E-05 635.27 1,229.60 7sE9-02 e1E-02 9.05E-02
Ra-226 5.7471E-13 835.27 1,229.60 .OOE+00 4.608-10 7.07E-10
Ra-228 5.4957E-07 835.27 1,229.6 0.008E+00 4.5E-14 6.74E-04
R1233 I.As82E-02 3s527 1229.60 0.00E+00 1.22E+07 2.67 E+0
SU-79 1.9137E2-0 835.27 1,229.60 0.OOE+00 1.47E-03 12E40-
SnU126 43720s-09 f3.27 01229.6- 1.0E+oo 3.7E-042 5.4E-042
sr-23 7.e32E4-01 835.27 1,229.60 0.008E+00 68- 1+02 .S6E+62

Tc-99 3.9412E404 8f3527 1=2s.80 QOCE+OO 32sE41 4.85E-01

Th-229 156457E-12 835.27 1.229.ffO QOOE+00 1.37E409 2.02E-0s

Th-230 1.7s22E-10 835.27 1029.00 6.48E+-0 1s.37E-07 Z.31ETo7
Th-232 9.76O2E-17 83527 1,229.60 0.008+00 8.31s-14 1.20E-13
TI-208 52722E407 835s27 1=22.eo O.OOE2+CO 4AOE404 6.4sE044

Ut232 1A925E406 83527 19.o O.ODE+O t1.2sE403 1.84E+03 Therl Power
t-233 2.1113E-10 e35s27 1,229.80 O.OOE+OD t.76E4U7 2.ffOE4r7 Nominal NM Bounding

t-234 1 .ss2sE46 835.27 1=29.eo O.OOE+oo 1 .63E403 2.40E403 Output tHeat output

t-235 -9.7920E409 835.27 Qoo0 1.1ffE44 t.OsE44 1.t6E404 tWalts5 tvats)

U236 1.1570E-C7 835.27 1=s.ff0 O.OOE+OO s.ffeE-s 1A2E404 4ME4 J.4E401

U-238 *1.7914E407 83527 Q.0o a.4sE43 8 33E403 a.4sE43 Tota Total

Y-90 7.6329E401 835.27 f229.eo o.oDE+Co GsE+02 9.39E+02

Other Ra Seoluctides 1_B1E+03 Z67E+03

empate Selection Summary
erom SM UWed BEsis $Dr Parameter Dlffeences

Illscor Md"l ss FAsrT h TT _ smws zd r oblobSr

Fud Ckding ...'ST This nt mid on a eioabevwektornlmu (_ntom

BOL HNI CnsUntuen PU Pu and U
EOC Enrichment #: 10 Db 30

BurriupSumm __y__Wd _ . Basis tor bumup used hI estimate:
From SFD Estimated

Nomwnal 6352
41as2ed buiavkiui8n h m et Sp a _ tl b Mr omwet IDbO WV SM akg

iourIdg | 1229 Z SD E4ki SFD ad oswbd b 1Wd aiq rL9 81.820

ahecis rEstimnated Stanupf[vnup llulipb Gen unuMp Ea*mated DDL MG1eec EOL MM
to ialaat esel e

Bo~~din ~0 23
'hrbn coe rn nal, aree-4iping or or date rcw rSih VW Irrdta chsed for kw.

sltdal bf bor at assoiatd whMordetFa nw be *vhdt by SOL heavy m geta Rdim lt9 spei~ rw k jMWdVT).
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- - - - Fuel Radionuclide Inventory Worksheet -
;o 1. WATI oralT aINpt"ae o; ati I

Fuel Mlaew FFTF-TFA-WBOIS & W8042
SN 0 S. 336

Fuel Unts A Deswt 2- HEX ARRAY 61 ROD
Heavy Metal Moaw 90=; EOL-94.98g
ROD SWo Slm KANFORD

'Fuel dec Sdt dew 1992
Estkmates as at: 2010

Ternpldt FERMI (FaK e rc 10 to 40 U)
lunpfte BuumlpWd4: 56.67294

Templabt 0 Hea Meta Mm1 (UT: 0.018774

EstImated
Canister usage: J

0.40 I

Y u D h 15
iLEstimate In N. 'a b Y. yn Gamma Souce

Photon TotW
Ci/MWd From Nominal Bounding Fusl Initial Activity Nominal Fue Bounding Fud Energy Photonsfec

Radbonucde Template Fud Bumup (MWd) Burnup(Jl? ICO bWentosCl) hw-entores(CI) Grwp (boudng)
AC-227 2.150DE-08 1.2e4.37 1,348.90 0.00Do+a0 2.59E-06 2.90E-0 AS *eV
An-241 4.0626-07 1,204.37 1.t890 O.ODE+00 5.60E-04 e2sE-04 0.0150 1.446E+14
Amn-242m 0.000DE+00 1,204.37 1,348.90 0.6E+0 0.00D+00 .OOOE+00 0.02S0 3.0813
Am-243 839236-15 1,204.37 13890 O.OE+00 1.01E-11 1.13E-11 0.0375 2.665E*13
C-14 2.176SE-0S 1,204.37 1,34.90 O.OE+00 2.62E-02 2.94E-02 0.0o75 2.799E+13
C 3e s.518EsE08 1,204.37 134890 0.00E+00 6656E-0S 7.44E-Ds oc.0so 1.720E+13
Cm-243 2.520E-14 1.204.37 1,348.90 0.00E+00 104E-1I 3.40E-11 0.1250 1.112E+13
Cm-244 1.129E-15 1204.37 1,348.90 0.006*00 13EE-12 1.S2E-12 0250 IA52E+13
Co-40 2.9094E-02 1,20437 1,348.90 0.00600E+ 3.0E+01 3.92E+01 0.3750 GA47E+t2
Cs-134 5.1932E-04 12C437 1,348.90 0.00E+00 6.2sE-01 7.016-01 0o750 1.102E+14
CS-135 4.499SE-OS 1,204.37 1,348.90 o.0oE+00 5.42E-02 6.07E-02 08600 1.064E+12
Ca-137 2.1867E+00 1,204.37 1,348.90 0.00E+00 2.63E+03 2.95E+03 12500 3267E.12
Eu-154 92837E-04 1204.37 1,348.90 0O.0E+00 1.12E+40 125E+0D 1.7500 2.705E+10
Eu-155 23180E602 1,204.37 1348.90 0.00E+00 2,79E+01 8.13E+01 22500 7.7376E07
Fe.65 2.93326E03 1,204.37 1,34.90 0.006+00 3.5E+00 3.96E+00 2.7500 353664416
H-3 1.0871E-02 1,204.37 1,34890 O.OE+00 131E+01 1.47E+01 38000 4.0s1tE4
1-129 1.1426E-46 1,20437 348.90 0.E+00 13SE- 1.54E-03 5.0000 1.311t4E2
Kr-ts 1.4068E-01 120437 1,348.90 O.OOE+00 1.69E+02 1.90E+02 7.0000 1249601
N237 3-3099E-06 t14.37 1,34890 0.00E+00 3.99E-03 4.4E6-03 11.0000 12626+.0
Pa-231 7.864e4s08 1,204.37 1,348.90 0.00E+00 9A.47E-06 1.0E-04
Pb-210 7.4277E-13 1,204.37 ,348.90 0.00E+00 8.96E-10 1.006E49
Pr-147 2.2866E-01 1,20437 1,348,90 0.00E+0 2.765E+02 3.08E+02
Pu-2 2.009SE-04 1,204.37 1,348.90 00E+00 2.42E-01 2Z71E-o1
Pu-23M 1.9481E-02 1,204.37 1,34890 0.00E+00 2.35E+01 2.63E+01
Pu-240 .806E-06 1t,24.37 1,348.90 0.00E+00 8.20oE-02 9.18E02
Pu-241 1.09396E46 1,204.37 1,348.90 0.0OE+00 1.32E-02 1.48E-2
Pu242 4.3751E-13 1,204.37 1,348.90 0.00E+00 5.27E-10 5.90E-10
Ra-226 4.042SE-12 ,204.37 1,48.90 0.0OE+00 4.87E-09 5.45E-09
Re-228 2.1032E-11 1,204.37 1,348o90 O.OE+00 2.536-08 2-84E-08
Ru-106 2.9077E-04 1,2437 1.89D 0.006CE+0 3.50E-0 3.92E-01
Se-79 1.6492E6OS 1,204.37 1,3490 0.00E+00 1.99-E02 222E-02
Sn-128 3.7564E-05 ,2437 1,890 0.06E+00 4.62E-02 6.07E-M
sr-90 1.939E+00 1204.37 t,34.90 O.00E+00 2.34E+63 2.62E+03
Tc-99 4.4842E-04 1,204.37 t,348.90 Q.O0E+00 5.40E-01 8.05S41
Th-229 1.854E-11 1,204.37 1,348.90 O.OE+00 2.234-08 2.50E-4
Th-230 9.OEOSE-10 1,204.37 1,348.90 O.OE+O 1.09E-08 122E-4
Th-232 2.3674E-11 1204.37 1,348.90 0.006+00 2.86-8 1193sE-
TF-208 7.0323E-09 1,20437 1,348.90 0.00E+40 8.47E041 9.49E-08
U-232 1.910SE-06 120437 1,348.so QeoDE+00 2.30E-0 2.58E405 TherntwlZ Powwf
U-233 sE6774E49 12e4.37 1,348.90 O.OCE+CO 1.17E-0s 1.31E-0s Nominal Hog BounodZ:
U-234 4.87SZEE48 1204.37 t .90 O.ODE+90 S.esE403 e.SaE43 Output Heatls _ou_

u-235 -2.3191 E-0 120437 o.oo 5.33E-02 5.05E-0 s.33E42 (wnd fwan

U-236Z . 12IE33E5 1,20437 t34esgo oO0iE+DO 1-52E42 t.7aE42 Z1EE40 3XIE40
U-238 -9.5407E-M t,2e437 QOM . 2.4tE42 Z40E402 Z4tE42 Total Told
Y-SZO 1.93seE+00 1,V4.37 t,3aso ODCDE+CO 23W4E03Z z62E+e3

O0w Raftnuacde 2.62E+W3 2.sa3E+03

ILTemplte Selective Saanr uta Su.nr and# chcs .+.-.
Templae Selection Sunur

Froe SFD Used Bia for Paamenta Ofleecest
Reactor FAST FAST is Terl kfta undbOtfIMog rbos1

Ful C SST ZZRC D&R Ihi spb ba good wmwm Am ZZ * a FAST. tkvwa W
BOL NM CHE utsuen"I U U

Wo Enrlckh lg4 10 to 0

Burnup Summary (UWdf _ nsa. for bunup used to estimata
From SFD Estmated

flonolg: 13488at buimp Wwtmks SF0 &Ad wowusbd VMtoU k ebBWK3912

chleclla

Estimrated -utpW
Bum uffplw Given BsuoUp Estkmated EO, HMXvuH ZOL NM

ZNomnl: 4.00 |EtCI

'Reactor w core repwZl sblape h or o da m to Wadggw Cq.W f kid.

a1.Todbhss o oda wh wo*said bedvid Zfwb t* maow6dwr.
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Fuel Radionuclide Inventory Worksheet .: . .
OL Fucl and UTSUqist l rmntim I I

Fuel Name: GE TEST
SNF ID . 96

Fuel Unis & Deor: 22- CANISTER OF SCRAP
Heavy Metal Mss: BOL- ; EOL.45203kg
RoD Storage Se: HAFORD

'Fue dey art dstu 1972
Estmates as a: 2010

Temnplate FF1F (FAST. SST, 10 ID 30%, Pu & U)
Fup-et Sumup(MWd): 50112

Template SOL Heavy Meet ases (lT): .0l81
T-Wte Deeg Tbne: 3ERe u

Estlmated
Canister usage:

HiC
2.00

I. EFdMateS I N Xb S Y. YA Gamma Sources

Photon Total

CiUMWd From iNominal Soundbg Fuel ki*al Activity Nominal Fuel Bounding Fuel Energy Photonsec

Radionuclide Tonpiate Fuel Eurnup (MWdY Sunup (MW (C) bwventords(CI) henaores(CI) Group (boundlng)

Ac-227 6.1822E-12 45,119.38 45119.38 O.OOE+00 2.79E-07 2.79E-07 Avg. YeV

Am-241 1.1066E-01 45,119.38 45,11938 1.74E+02 5.17E+03 5.17E+03 0.0150 1.456E+15

Am-242m 1.9247E-03 45,119.3B 45,119.38 O.OOE+00 8.6BE+01 8.68E+01 00250 Z932M*14

Am-243 1.0740E-04 45,119.38 45.1193B O.OOE+00 4.85E+00 4.85E+00 0.0375 34092E14

C-14 2.6042E-5 45,119.38 45,119.38 0.00E+00 1.17E+00 1.17E+00 O6575 3.3W3014

C-36 3.4243E-10 45,119.38 45,119.38 0.00Q+00 1.554-05 155E-05 OC850 1 633.+14

Cm-243 4.0ii29E404 45,119.3il 45,119.38 Q.i)Ev00 1.83E+01 1.83Es41 0.1250 1.149E+14
Cm-244 1.6024E403 45,119.38 45,119.38 0.OOE+00 7.23E+01 7.23E+01 02250 1318EU+4
Co-60 3.4275E-03 45,119.38 45,119.38 0.001+00 1.55E+02 1.55E+02 0370 6712E+13
Cs-134 1.516iE-03 45,119.38 45,119.38 Q.OOE+00 7.02E+01 7.02E+01 01100 2314E+16

Cs-M1 4.769-35 45,119.38 45,119.38 0.00E+OO 2.15E+00 2.15E+3 D 02700 ZAE+13
Cs-1137 1.4007E+00 45,119Q38 45,119.3B Q.OOE+OO 6.32E+C4 6.32E+04 12500 22W4+13

Eu-164 1.6184E402 45,119Q38 45,119.38 Q.OOE+OO 73'0£+02 7.30Er02 1.7500 6.57E+11

Eu-115 1.3774E402 45,119Q38 45,119.3B O.OOE+OO 6.21E+02 6.21E+02 225C0 1296E+08

Fe-65 3.802BE404 45,119.38 45,119.38 Q.OOE+OO 1.72E+01 1.72E+01 2.7500 7A67E+OB
H-3 3.84E4E403 45,119.38 45,119.38 QO.OE+OO 1.74E+02 1.74E+02 J5C0 277e9E+0

t-129 1.2891E406 45,119.38 45,119.38 QO.OE+00 6,82E-D2 5B2E402 SCCODO 0.7e6E+0

Kr-85 2.784BE402 45,119.38 45,119.38 QO.OE+OO 1.26E+03 1.26E+|03 7A CIoO 1 00E+05
f-237 3.7516E406 45,11938 45,119.3B Q.OOE+00 1.69E401 1.69E401 I I oao0 1.US5E+04

Pa-231 1248BE-11 45,119.38 46,119,3 C.0E+0 &sE-r &6
Pb-210 2.4206E-12 45,11938 45,119.38 Q.OOE+00 1.09E-07 1.09E-07
Pm-147 .571E-02 45,119.38 45,119.38 0.OOE+00 7.07E+02 7.07E+02
Pu-238 1A877E02 45,119.38 45,119.38 0OE+00 6.71E+02 &71E+02
Pu-239 4.5520E2- 45,119.38 0.00 1.43E+03 .OOE+OO 1.43E+03
Pu-240 2.0690E-02 45,119.38 45,11938 727E+02 1.66E+03 1.66E+03
PU-241 -147Q9E+00 45,11938 0.00 3.26Y+04 0.OOE+00 3.26E+04
Pu-242 1.1252E-05 45,119.38 45,119.38 1.94E-01 7.02E-01 7.02E-01
Ra-226 7J524E-12 45,119.38 45,119.38 O.OOE+00 3.54E-07 354-07
Ra-228 2.4086E-16 45,11938 45,119.38 O.OOE+00 1.092-11 1.09E-11
Ru-106 1506E-05 45,11938 45,119.38 O.OOE+00 6.CE4-01 6.8OE011
Se-79 1.0127E-05 45,119.38 45,119.38 O.OOE+00 4.57E-01 4-57E-1
Sn-126 4.3902E5 45.11938 45,119.38 O.OOE+00 1.98E+00 1.98E+00
Sr-90 5.0088E-01 45,119.38 45,11938 O.OOE+00 2,26E+04 2,26E+04
TC-99 3.9412E-04 45,11938 45,11938 O.OOE+00 1.78E+01 1.78E+01
Th-229 2.7219#-12 45,119.38 45,119.38 0O.OE+00 1.23E-07 1.23E-07
Th-230 1.0441E-09 45,119.38 45,119.38 O.OE+00 4.71E-05 4.71E405
Th232
T1-208

45,119.38 0.OOE+OQ 1.43E-11 1.43E-11
45,119.38 .OOE+00 2.10E-02 2.102-02
45,119.3B .OO+00 6.70E-02 6.70E-02U-232 1 45,119.38 Thermal Power

Hon Heeatl ou lding
Output Neat Output
iWelt) WatWls)

.J9E+02 7J4E+02
Totla TOWal

45,119.38 O.OOE+OO 814E-w
0.00 2.t4E-02 t33E-2

&14E-3

08wlha Radionuclides

fernitatte, Selection Sumnmary
;;=i

From SF Used 10asis for Parameter Differnces:

Reator Modertor: FASTr FAST It Tbs M alemw T ed ftb bfrg t Sme:
Fuel Ctdding: ZIRC SST 1t mJaw"si ir an dP eOEMs et t e ra eard ddt (SST e mvW).

*OL Centibe: Pu sd U Pu mRd U
EOL Enrllerdt iJ 10 lb 3t

iBurnup Summnary (UWd)s IBasis for bumup used In astimate:
_ aloZ 45.1 1D b Ed u

_ onin- 45.119 3t Soan barqeemid ltymamh0CI rneelle mwama t ECL

Checks

| saimated Swuupf
RunI I Given fup Estimated Eat HwGlven nEOLH M

Noinal: 328 1o

Soiming-g 3.28

raclor hdUn, ore reMoval. r lorage. ehipping or gWt due C r*V V n ba eonaed br KM.

-robla bmp lor 6l1 baeodaled with fie worsheet moust be dded by SOL .hevy mea mass bI get spedlic burrW values (W!WdT).
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I
Fuel Radlonutclide Inventory Worksheet

LFudl antwauplate znflag lo -,.,
Fuel Nanse: LWR COWERCIAL FUEL

SNF ID A 130
Fuel Units Decrn 6 -CANISTER OF SCRAP
Heavy Deal lasa: AOL. ; EOU80193kq
ROD StW"e Sam HAWFORD

'Fua dt sat does 1982
Estimate as of.: 2010

Tomplst PWR (UN Water, Zlrc. 0 l 5%. U)
'Tempats Burup(MW* 61.92

Templat BOL fev Mtae Mass (ltac 0.o0076011
Temnost Doea This 25 y

Estimated
Canister usage:

aO I

IIL Esnattas :m x,, x b Y. Gamma Sources
Photon Total

CUIVWd From Nawninf Bounding Fuel InittActivlvty Notdna Fuel Bounding Fuel Energy Photonalsec
Radbonuclide Template Fud Burnup (UWwd Bunup (NWdf (CI) Enventores(CI) bInventorlsCI) Group (bounding)
AC-227 6.6376E-10 60,759.03 60,759.03 0.00E+00 4.03E-05 4.03Es05 AVg. M*V
An-241 1.3144E-1 60.759.03 60,759.03 O.OOE+00 7.99E+03 7.99403 0.0150 4.132E+15
Am-242m 3.003E-04 60,759.03 60,759.03 .OOE8+00 1.83E+01 1.83E+01 0.0250 826M8+14
Amt-243 8262s44 60,769.03 60,759.03 0.005+00 3.81E+01 3.1E+01 0.0375 8.00E*14
C-ud 4.796sE-0s 60,759.03 60,759.03 O.OOE+00 2.91E+00 2.91E+00 0.0575 sJ356E14
Ck38 a0297E-07 60,759.03 80,759.03 O.COE+OO 4.sE-02 4.88E-02 o008 4.682E+14
Cn-243 31993E-04 60,759.03 60,759.03 O.OOE+00 1.94E+01 1.94E+01 0.1250 3420E+14
CF-244 7.18s1E5- 60,759.03 80,759.03 O.OOE+00 4.37E+03 4.37E+03 02250 401.E+14
CO-60 9.5220E-03 60,759.03 6O,759.03 O.OOE+00 5.70E+02 5.79E+02 o.3750 1.724E+14
C5-134 1.1662E403 80,759.03 60,759.03 O.OE+0O 7.00E+01 7.DE0+01 0.5750 3.83E+1s
Ca135 1.4433E-06 6,759.03 80,759.03 0.OOE+00 8.77E-01 a77E-01 O.50 7.s21E+13
Cs-137 1.7603E+00 60,759.03 60,759.03 O.OOE+OO 1,07E+.0 1.07E+06 1250 1.056E+14
Eu-114 4.5203E802 60,759.03 60,759.03 O.OOE+00 2.75E+03 2.75E+03 1.7500 2231£+12
Eu -55 7.1479E-3 60,759.03 60,759.03 O.OOE+00 4.34E+02 4.34E+0M 22500 4275E+08
Fe-65 8.1919E-04 60,759.03 60,759.03 O.OOE+00 3.76E+01 176E+01 2.7500 4.505E+08
H-3 3.633E-02 60,759.03 60,759.03 O.OOE+00 2.21E+03 2.21E+03 3.000 27E+07
1-129 9.828SE-07 60,759.03 60,759.03 O.OE+00 5.97E-02 s7E-02 s50000 z8tE+07
1K-85 5.3844E- 60,759.03 60,759.03 O.OOE+O0 3.27E+0 3.27E+03 70000 3.102E+06

237 1.0646E-05 60,759.03 60,759.03 O.OE+00 6.41E-01 6AlE-01 11.0000 3.54E+05
Po-231 1.13705-s 80,759.03 60,759.003 0.0E+O e91Es05 691E05.
Pb-210 3.3624E-11 60,759.03 60,759.03 O.OE+00 2.04E-06 2.04E-06
Pm-14? 5.1211E403 60,759.03 60,759.03 0.OOE+A00 3115+02 3.I1E+02
Pw-238 8.066E-02 80,759.03 60,759.03 O.O0E+00 4.90E+03 4.90E+03
Pu-239 1.1626E-02 60,759.03 60,759.03 O.OOE+00 7.06E+02 7.06E+0
PU-240 1-5097E-02 60,759.03 60,759.03 o.OE+00 9.17E+02 9.17E+02
Pu-241 1.45675+00 60,759.03 60,759.03 0.OOE+00 855E+04 6.35E+04
Pu-242 e.4260E-s 60,759.03 60.759.03 0.005+00 90+00 3.90E+O0
PR-226 1.1392E-10 60,759M 60759.03 O.OOE+00 a92E8-06 6.2E80
PRt-2287 S.1841E-12 80.67ss.0 60,759.03 O.OCE+OD: &ISsE47 I3. E#07

u-108 5.2012E-07 8,759.03 60,759.03 O.OOE+00 3.sE6-02 1-03 T2
Se79 23 2373E6-06 60,759.03 60,759.03 O.0OE+00 7.52E-0 7152E4-

-112e 2.7210E-05 60,759.03 60,759.03 O.OOE+00 t.53E+00 1.53E+00
8-g3o 1.1630E+00 60,759.03 60,7ss.00 O.OOE+00 7.07E+04 7.07E+04
TC-9 93 sMs7E4 60,759.03 60,759.03 O.COE+OO 2MsE+01 2.39E+01

Th-2 .57691E-11 60,759.03 60,759.03 0.O0E+00 s21 E.68 0.21E48
Th-230 E.4493Es-07 60,759.0 60.00 O4O6E+03 25E4-04 s1E4-04
Th-232 12.3E-12 60,759.03 60,759.03 .OOE+00 322E707 5.22E07
The2r 1RaE0cn7 60.7c4 3 6WS9.03 OOE+00 1.17E402 1.107E02
U-232 5.20SX 60.70845903 60,759.03 O.OOE+ i1BE42 3.16E42 Termal Power
UI-233 = 2.4386E-8 8Q759.03 60,759.03 Q.OOE+00 =i.48E403 =1.48E403 NominSnHeat Bounding
U-234 4.70t2E405 60759.03 60,759.03 O.OCE+OO 2.86E+00 2.86E+OO output, Heat1 Outpu
U-235 -1.4492E406 60,759.03 OM0 8.84E403 0 OOE+OO 9.84E403 (waft)} (Wttd
U-23 7-5759E-06 60.759.03 60.7w.03 O.ODE+OO 4.60E-011 4,6CE41 1.67E+07 1.67+0S
U4238 2.61Z9E407 60,759.03 0.00 4.16E-02 2-S7E42 4.16E402 Total Total
Y-90 1.1631E+00 60,759.03 6075.03t O.OOE+OO 7.07E+04 7.CF7E+C4
Other RaP _uli 1.03E+05 1.03E+OS

mn TeVate, Selcon Suouri. Bunup Surnnw a -^ F ̂ w - *c*

THmpiame Sellejtimn Sunm _w
Fro SFD Use Basis for Pararneter Diffeences:

Reactor : L WATER U GHT WAlER Thlt TW ws use d breda Nam
Ful C h1: aIORc ; a RO T hifd asdpasmxelifni Fs 1wk m I

BOL Erichmne %: 0105 6

Bn Sumny(Wda for bumup used hI estinmate
FroSFD Estnated

Nomhat 1 ~~~~~~~~~60,7s9 0 x p set eqaol b bouif kwr

BS | eo~~~~~~~~0,7s9.0 tuS eetad by nug 8t BO W meld malse _ bs EOL

Checkss

Estirmatd _ut0up1
_unu llhpf Give Burnuo Estimadte EOE HUM~lve EOL Hil

BudW 1ssa

'Reactor stAd*wM coe removal storage, sl of other dab oonirrning Sa Irradalon csasd for ul.h

`Toti bumup fora kid assoiated wit Sits wow~ fe mkt be dlded by BOL heavy ea mass 10 get BPec ts bumsin valu es(Wd/n.

I
I
I
I
I
I
I
I
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Fuel Radionuclide kwentory Worksheet : 7

L Felad TempTlat e Jnorszi:>. . 7

Fuel kne:r LWR SCRAP
SNF ID S M09

Fuel Units & Deso 1- SCRAP

Heavy Metal lass: BOL.76-;4f: EOL.75.31kg
IOD Storage Skt: HANFORD

FueI decay gut dale: 1963
E "_ane eo. 2010

Tunplate: FWR Gtlp Waler, Zlrc. 0 t 5%. U)
'ta nple S 4uup(MWd): 61.92

Template SO. Heavy Metal Mss (NMT: O.O076011

Esthrated
Canister usage:

MIC
1 .00

Templa4te Dey Thee: 38 ears
~~L Eatlniatee U~~I 3, X. b Y. Yb Genma Sources

Photon TOal
CUUWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Photonssaec

Radionucida Template Fuel Bumtp (Wd Burnup (IWd)* (CI) Inventores(C) Inwventoirle(CI) Group hounding)
Ac-227 8.775SE-10 2,143.51 2z449.72 0.00E+00 1.88E-06 2.1sE-06 Avg. NOV
Am-241 1.4352E401 2,143.51 2,449.72 0.00E+00 3.08E+02 3.52E+02 0.0150 1318E+14
Am-242m 2.869sE-04 2,143.51 2,449.72 O.OOE+00 615E-01 7.03E-01 0.0250 2essE 13
Am-243 6.2565E44 2,143.51 2449.72 O.OE+0O 1.34E+00 1.53E+00 0.0375 23s5E+13
C-14 4.79O1E-05 2,143.51 2,449.72 0.00E+00 1.03Et-1 1.17E401 0.0675 2I292E+13
CI36 8.0297E407 2,143.51 2,449.72 0.002+00 1.72E-03 1.97E403 0.0aes 14752E+13
Cm-243 29a1E404 2,14351 2,449.72 0.00E+00 3sE4-01 2.141E203 o.t2s0 1.02E+13
Cm-244 4.01SE02 2,143.51 2,449.72 0.00E+00 1.06E+02 1.20E+02 0227 0 1276E+13
co0 2.55s1E-03 2,143.51 2,449.72 0.OOE+00 40SE+02 2.27E+60 0.3750 6.439E+12
C5-134 14.036E-0s 2143.1 2449.72 0.00E+00 2.7eE9 2 9S3E.1 2 -s0s 12FSE+14
Cs-2 135A4433E4- 2,143.51 2,449.72 0.00E+00 31.0E5 2 32.4E4-2 500 10750E+12
Cs-137 13.85E0+0 2,143.51 2,449.72 0.00.a+00 3.7DE+03 38.2E+031 1.79E+12
EU-124 2aa31E4-02 t143.51 2,449.72 O.OE+00 4.33E+01 4.9E+01 *.750 2147E.10
Eu-213 1.1684E-03 2,143.51 2,449.72 o.ooE+Oo 3.79E+01 43E+ao 2200 82ssF+OS
Fe-55 4.3136Es-02 143.51 2,449.72 0.002+410 s2s4201 ta.6E-t01 700 I9E407
H-3 Zo.0769E02 2143.51 2,449.72 0.00E+0 4.49E+01 2.2E+01 3-+0 1749E+W
1-129 96.2602-067 2,143.51 2,49.72 0.00E+00 Z11E43 Z41E413 sn= 7A76E405
KR-s 2.821842-0 2,143.51 2,449.72 0.00+E+00 405E+01 6.51E+1 7eoo eA.E04
ND-237 1.121sE-0s 2,143.51 2,449.72 0.0OE+0.0 Z40E2 Z75E402 11.00C0 SesE+0
Pa-31 1.3160E-10 2,143.51 2440.72 0.00E+O0 1731-06 3.19.02-0
Pb-210 81.7SE-05 2,143.51 2,449.72 0.00oE+00 1.2E-07 .OSE-07
Pm-147 3.6531E-04 2,143.51 2,49.72 0.OoE+00 75.3E4- s.sE12-02
Pu-238 7.4s64E42 2,143.51 2449.72 0.002+00 1.0E+02 1.83E+02
Pu-239 1.1623E04 2,143.51 2449.72 0.00E+00 442E+01 2.854-01
Pu-240 16132E402 2,143.51 2,449.72 0.002+00 3.24E-07 3.7tE+01
Pl-24t 9.0036E-0 2,143s. 2A49.72 0.OOE+00 t.s3E+03 6.21E+03
Pu-242 5.4297E-12 2,14351 2,449.72 0.00E+00 1.342-01 tS7E-0
Pa-22e 22814E-7 0 2,143.51 2,449.72 0.002+00 .4.20E407 6.549_7
Ra-228 .27138472 2,143.51 2,449.72 0.002+00 1.13E48 1t12s0Tr
Ru-106 25092E408 2.143.51 2,449.72 o.ooE+00 1.38E-06 61 SE-06
S-279 12377E0045 2,143.51 2,449.72 0.00E+0 16SE0-012 3 03E2-
Sn-12e 2-2.OE4-06 2,143.51 0449.72 4.O8E+-0 1.4-0E2 .E5-032
Sr-40 9.1e67E401 t4W.s1 t449.72 0.a0E+00 1.s6E+03 2.25E+W3

Tc-4 3.9357E4-04 143.51 2,449.72 0.00o2+00 144E-01 s.24E411
Th-229 102.67E-10 2,1t43.51 2.449.7 .0E+0 2.452-07 2.5E-0o7
Th-30 Z.1043E408 t143.S1 2,49.72 0.002+00 4.21E+03 s.1eE25+
Thr232 62972E-12 214&51 2.44s.n O.cOE+ 2 1.14E6 s 130E.03
TI-VIS 1.7474E407 2.143S51 2,449.72 g.aOE+00 3.7sE44 42sE044

W23M 4.736sE407 2,143.51 t44.n97 o.0oE+00 1.02E-M 1.MeE4 Tnmal Powe

U-233 2.5097E.08 2.143.51 2,44s-72 O .OoE+00 ssE-05 6.1sE- oinlMst Boudin

U-234 s.ac0012-0 2.143561 2t44s.72 O.O01E+0 1.a7E401 122E41 output mom otput^

U-235 -1.4489E-06 2.U3.51 o.oo 4.SE-03 1.47E 03 4-581243 (wts Watisl
tJ436 7ZS24E406 2.143S51 2t449.72 QOOE1+OO 1363E42 1.86E2 4J3E+01 SJ,3E Ot
U-238 -Z1Z9E407 2.143S1 0.00 2.501E42 2.45E402 2SOE402 Total Total
Y-90 9.1699E1 2t143S61 2.449.72 O.OOE+OO 1.97E+03 2.ZSE+03
O~ew Radionules 2.SSE+03 -219E+03

rinpte Sdeection Bm pSw annery k _d ________'.:".:._

Template Selection Summary
L rm 8tlFB UWed Basis br Parameter Differences:

Reacor o : UGtW1T IER UGWHTWA1ER
F - h :l ZIRC -ZIRC

NML HU cntiunt:l U U
OLEnrichment %:I 2.767 OISa

Bumup Sunmary lUWd) Basic 1ar bunup used In estimate:
Fn SED Efd--
From,143.51 1.182. h benmbheai0 km 3SFO deterdo UWQ.

B-hdkW-I2A49.72 231155<i i xu dredyfm SFD (owrta lo nd.

atlmated Sunupf
Itutt~ptlar Given Bumup e Inated ESO HINGIven EOL NM

Ibeninl0.80 0.5 0.9d
Bongun- 0.91 0.97

'Reactor sl,*own, we renmal. age., e hiphng or 0Mm dtam tefining VW hirdLIUon cassedr bluk.

'Total bmvstu ford ful eaodatad with Ithe wtrkheet lud be dvlded by SOL heavy motel maes to get speciic bkem vakues (MWdM).
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Fuel Radionuclide Inventory Workisheet
L Fudfli 'anvlat#1zionfiud .:-io,

Fuel NMe: N REACTOR
SNF IDJ: 961

Fuel Unils A De4c 10387 -2 CONCENTRIC TUBES
Hevy MeWMw B 0221C.523kg EOL-9824.0441"f
ROO SMacage Sam HANFOR

'Fuel deamy stin Me3 1971
Estknmn as 4*l 2010

Temptaim N-Reschm (Graphlae. Zrc.OG*%. U)
lftmnlt Bumup(11W4: 69600

Teuptas oL eay enlud Uses (UT 11.8
Tandite, Decay Thou 35 vest

Est8rated
Can4iser usage:

MC8 .
1 383.97

IL Esninutmat - 4 3X Xe i Y" Yb GaImmaSources

Photon Total
CVUWd From Nominal BOundbi Fuel i-titw Activity Nominel Fuel Bounding Fuel Energy Photonstn

Radioeuclid Tenpbatb Fuel Burnup (UWd) Bumup (MWdf (Cl) tnventodes(CS) Inventoee(Cl) Group (bounding)
AC-227 42184E-10 5.060.015.91 5.718,007.18 0.OE+00 2.13E-03 2.41E-03 Avg. Ma*
Amn241 9.6379E-02 5.060.016591 5.718,007.18 O.OOE+00 4.885E05 5.s1E+05 0.0150 Z778E5l7
Am-242m 5.8463E-05 5.0600015.91 5,71.007.18 0.00E+00 2.96E+02 .334E,02 0.0250 5.878E+.6
Am-243 4.6279E-05 5,060.015.91 5,718,007.18 0.OE+00 2.345402 2.6sE+02 0.0375 52535+16
CG14 92026E-05 5,060,015.91 5,718,007.18 0.OOE+0D 4.86E502 S26E+02 0.0575 5.99V5+16
cl.36 Q.OOooE+o 500,O015.91 5,718,007.18 0.00E+00 0.00E+00 O.OOE+00 0.0850 3.tS3Eti6
Cm-243 0.OOOE+00 5.0W60015.91 5,718,007.18 0.00E+00 0.00E+00 0.OOE+00 0.1250 2.094E+16
CmF244 4.544sE-04 5,060,015.91 5,718,007.18 Q.OOE40 2.30E+03 2.60E+03 02250 2705Ee16
Co0OG 6.3707E-05 5,060.015.91 ,718,007.18 O.OOE00 322E*02 3.64E+02 03750 1.171E+16
Cs-134 1.4042E.05 5.060,015.91 5,718,007.18 0.00E+00 7.11E501 8.03E501 0.5750 Z25E+17
Cs-135 1.0066E-05 5.0600156.91 5,718,007.18 O.OOE+00 5.095E01 5.76E+01 0.8500 2.585E+15
CS-137 1.1945E+00 50015.91 5,718,007.18 0.000E+ 6.04E+06 6.83E+0e 1.250 1.39915+1
Eu-154 e.64s1E-03 5,060,015.91 5,718,O07.18 0.00E+00 3.36E+04 380E+04 1.7500 7.096E+13
Eu-155 2.9052E-04 5,060.015.91 5.718.007.18 0.00E+00 1 47E+03 1.66E+03 2.2500 5.737E09
FO55 2.8807.06 5,060,015.91 5,718,007.18 0.00E+00 1.46E+01 1.65E+01 2.7500 1.379+4D
H-3 2.1063E-03 5.060,015.91 5,718,007.18 O.OOE+00 1.07E+04 1.20E+04 3.500 122DE.
t-129 .6006E-07 5.060,015.91 8,718,007.18 0.00E+00 4.3E+00 4.92E*00 soooo s 152E+07
Kr-85 2.6739E502 5.06015.91 8,718O,07.18 0.00E+00 1.35E+05 1.53E5+0 7.0O0 .841E006

_ _ _ _ _ _ _ _ ._ _ _ _ _ _

PFnF47 s5.9856E04 5.060.015.91 5.718.007.18 0.00E+00 3.03E503 &42E+03
PU-238 2.0029E502 5.060.015.91 5.718.007.18 O.OOE+00 1.01E+06 1.15E+05
PU-239 1 8710007.18 0.00E+00 1.40E+06 1.65E+05
PU-240 718,007.1t8 +05
Pu-2411
PU-242

R&-22M 9.7701-1i 5.060,015.91 5.71,007.18 0.0015+00 494E404 .5915-04
Ra-228 1.106sE-14
Ru-106 5.9E224-10
Se-79 1.06995E05
sn-126 0.0000E+00

5.060.015.91 5,7118.007.18 0O.E+00 5.605E-0 63E308
1 5,718,007.18 0.00E+00 3.00E403 339E43
I * 5,718,007.18 0.00E+00 5.52E+501 235+01

8,060,015.91 5.71w007.18 O.OE0+00 0.005+0 0.001+00 I

Th-229 1.292SE-12
Th-230 1.62935.0
ThI232 1.6451E-14

5.060.015.91 5.718.007.18 0.00E+00 6.54E-s 7.39E-06 s
1 5,718,007.18 OD.OE+00 8.24E-02 9.32E-2
1 5,718,007.18 0.00E+00 832E-08 9.41E-0

TI-208 3.4382E-1S
U-232 0.0000E+00
U-233 9.9425E-10
U-234 6.5575E-05
Uw2 -12944E-0s

5.060,015.91 5,718,007.18 0.00E+00 1.74E458 1.97E-
1 5,718,007.18 0.00E+00 0.00E+00 .005E+00 Themal Power
I 5,718,o71.18 0.00E+00 5.03E-03 5.69E-03
1 5,718,007.18 0.005+00 3.32E+02 175E+02

Norninal Hod Bounding-
Output Heas output
(Waft) (Vlafw5.060015.91 0.00 5.22E+01 4.57E+01 5.22E+01

U-236 1.1951E-05
U-238 4.0619E-07
Y-90 8.49s2e-

I s71,007.18 0.00E+00 6.05E+01 6.83E+01 I *S3!.04 9.701*05
I 0.00 6.98E+02 6.970+02 698E+02 Total Total

S,060015.91 5,718,007.18 0.00E+00 4.30E+06 4.886*06
5.80E+06 655sE+06

Ii . v/ .,, 6 j ,

Fue km d ~ ¶ ~ 1 r C
8 0 1 .H U Ion tit e n t

Basin tfr Parameter Oiflernc:

B OD L E n w l di m e n % :I 1 .1T i 0-1 o s_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bumup Sumimary (UWd?)Bsi for burnuis used In estimatatI ~~~~~~~~Fm m. SFD Esi a e
NMWA sl{ 550m i .911 2$15.522nk40rm e1 t kmysFen terlddf A Uj4

Boumdbng 5,71&,07.181 5,01 045.6 18sdqbzqttW m duu~tom SF (cmweriedboW M)

C h e ck s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Read O down core vremoval. stoage. dippOn or amW dae ofnkvV tIr ao c seImu.
'Tot bhmvefo at hid as daco edw c ft wIw k~dee njst be cvd by 801.heevmeW om e 10get q,dktc uroa.* M dM )

OOEISNF/REP-078 
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I Fuel Radionuclide Inventory Worksteet . I

Fuel NaFnw POINT BEACH
SNF Of, 311

Fuel Units I Descrn 3 -14 X 14 ROD ARRAY
Heavy Metal Mass: BOL.1167kg: EOL.1 161 kg
ROD Slorge Si:. HANFORD

'Fuel decry a date: 1981
Ee sste asof. 2010

TrnpIate, PWR 41ght Water, Zkc,01o5%, U)
I 'Tuarptte BaipUW4d): 61.e2

Template SOL Heavy Metl Mass (UT): 0.0176911
Template oay Tbw 25 vows

Estimated
Canister usage:

18'x15'
1.50I

ILiti Rjdjh b ^ 1 X Y. Y1. | Gamma Sorcs
- 7 : ~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~Photon Tota

CJUJWd From Nmn al Boudng Fel irmat Acaty, NombnaliFuel Boutnding fuel Enery _hbrsc,
Rdonuclide - Tomb"e Fuel Bwrnup (MW4' BumMup (UWdf (C4 bnvenoris() bvntrkes(C) Growi (bounding)
Ac-2 6.6376E-10 38,160.90 38,160.90 O.ODE+00 2.53E-05 2.563E- Av.00 1V
Am-241 1.3144E-01 38,160.90 38,160.90 0.00E+00 S.02E+03 5.02E+03 7.0ot0 21696.E+1
Am-242m 3.0039E-04 38,160.90 38,160.90 0.00E+00 1.15E+01 1.15E+01 01.200 2256E+14
Am-243 626294-0 38,160.90 38,160.9D 0.00E+0 2.39E2+01 2.39E+01 CA)= SE+4
CF14 _4.7965E-45 38,160.90 38,160.90 0.0DE+00 1.83E+00 1.83E+0D 0575 56-AgE+14
CP17 B.0297E-07 38,160.90 38,160.90 O.OOE+CO 3.06E-02 3.062-02 oAM Zg40E+t4
Cu-243 3.1993E-04 38,160.90 38,160.90 .OOE+00 1.22E+01 1.22E+01 0.1250 0148E+14
Cm-244 7.1851E-02 38,160.90 38,160.90 0.00E+00 2.74E+03 2.74E+03 022 24Et4
Co-60 9.5220E3-0 38,160.90 38,160.90 0.00E+00 3.63E+02 3.63E+02 03750 1AM+14
Cs-134 1.1662E-+3 38,160.90 38,160.90 0.002+00 4.45E+041 4 045E1 0s7so 24ssE+1s
Cs-135 1.4433E-05 38,160.90 38,160.90 0O.OE+00 2.51E40 &51E241 68+0 402E+13
Cs-137 1.7603E+00 38,160.90 38,160.90 0.002+00 3672E+04 372E+04 1625W 3eME+t3
Eu-122 4.6203E-12 38,160.90 38,160.90 O.OOE+00 1.739+03 1.73E+03 18250 1044E+12
Eu-106 7.1479E3-0 38,160.90 38,160.90 O.ODE+00 2.73E+2 2 2.73E+02 2so 2efsE+o
Fe-7 6.1919E-04 38,160.90 38,160.90 0.0DE+00 2.722+01 2.37E201 2.7s-0 3.01E+05
Fl-3 3.6386E-0 38,160.90 38,160.90 0.00E+00 1.39E+03 139E+03 15000 3.95E+07
F-129 9.328E07 38,160.90 38,160.90 O.OOE+00 4.75E42 3.75E442 s+0 I4s9E+07
Kr4-5 5.35E4-02 38,160.90 38,160.90 0.00E+00 2.02E+03 2.05E+03 7.0000 1S49E+05
Np-237 1.0546E-5 38,160.90 38,160.90 0.0DE+00 4.02E-01 4.02E-01 11.0000 223sE+os
Pa-231 1.13706-09 38,16D.90 38160.90 0.00E+00 4.34E45 4.34E45
P-210 35.294E-11 38160.90 38,160.90 O.OE+00 1.28E647 128E-06

-147 5.1202E47 38,16090 38,160.90 0.00E+00 7.32Ec02 1.95E+02
Pu-23 .20869E32 38,160.90 38,160.90 0.00++00 3.0BE+03 1.9eE+0
Pu239 1.1626E2-0 38,160.90 38160.90 0.00E+00 4.44E+02 4.44E+02
Pu-240 145097E02 38,160.90 38160.90 O.OE+00 1.76E+02 5.72E+02
Pu-241 1.4567E+C0 3B,160.90 3B,160.90 O.OOE+OO 556E+04 556E+04
Pu-242 6.4280E405 35,160.90 3B,160.90 o.OOE+00 Z.45E+C0 2A5E+00
Pa-226 1.1392E-10 3B,160.90 0.00 O.O3E+0 4.35E46 4.35E406

-228 771841E-12 38,160.90 38,160.90 0.00+00 1.98E417 .9 1.9E7
Ru-106 5.9012E407 3B,160 90 38,160.90 O.OOE+OO 2.25E402 2.25E402
Se-79 1-2379E245 38,160.90 3B,160.90 O.OOE+CO 4.72E41 4.72E-01
S.F126 2.5210E405 38,160.90 3B,160.90 O.OOE+OO 9.62E-01 9.62E401
Sr00 1.1630E+00 38,160.90 38,160.90 0.002E+0 4.44E+04 4.44E+04
Tc-99 &3.9J7E404 38,160.90 38,160.90 QOO0E+OO 1590E+01 15W0Ee1
Th-229 B5691E-11 38,160.90 3B,160.90 Q.OOE+OD 3.27E-08 3.27E-M
Th-e 1A49XE08 38,166.90 3+,160.90 0OOE+CO 5.E44 6.53E+04
Th 23 52923E-12 38,160.90 38,160.90 QOO0E+OO 2.02E-07 2.02E-47
TI-20 1.92C2E4C7 38,160.90 38,160.90 QOOE1+CO 7-3E43 7M3E403
232 5.2083E4C7 38,180.90 38,16D.90 QOD0E+CO 1S9E42-2 1.99E402 Tbrmal Powere
U-233 2.4386E408 38,160.90 338,18D.90 O.ODE2+CO 9.31E404 9.31E404 Nomniiallbhog-Bounding
U-234 4.7012E405 3=18D.0 38,160.90 O.ODE2+CO 1.79E+oo 1.79E+Co0 Outpt i Heaetoutput
P235 -1.4492E48t 3816.90 QOO_ 6.30E4_2 7.74E403 6_30E402 (waft) _as

U-B236 7.5M5E406 3B.160.90 38,160.90 QOO0E+CO 2.891E41 2M8E-M IA5E+0= 1.esE4e
UB-238 *Z6129E47 3B160.90 O.CO 3 8E41 3 72E41 3.82E401 ToWa Tota
Y-90 1.1631E+OD 38,11M.0 3s,16O.90 0.D0E+0D 4A4E+04 4.44E+0
Ob11w Raioulie 6.45E+04 6.45E+04

mplate Selection Summaary
From SFD Used fois 10r Parameter Differences:

Reactor, 0 Ua rTWATER LuIHTWAIER
F_ I_ _ __ ZIIRC __RC

SOL u ostiuns u
BOL Enkhwnt %: Z5 0105 bs

Burup Summaty (UWdf Basis tr burnup used In estimate:
From SFD EstmstedI-10n"Niel: 38,160.0 5s,230.1 Neniurkuiqiten sitayftom SH(weuuDmMt)l

Boundlng:1 38.16090 10,4602 Beadgbng, Hen S kel Sm SFDkCUweondW1

Chwft7r

Esated BS
_ mup Nun' Given Bumup Eetknsed COL. M hwn I0

Nominal.t Om9 0.1 0.9
Bmdbl 023 02

'RMweaa r Cm in - -- arge, -- oro iheo nr dngrnsng hton rw hroru

*TbW bw up for an lut asoitdwfit ot wh awn be dt~ byr BOt heavy mta mabt gmpet dlc _iri vaw MWdUT).

DOE/SNF/1:EP-07
Revision 0

March 2003
Page C-27 of C-81



I -] -~~I I 1L

Fuel Radionucllde Irnfetory Worksheet * :
1. Fell sard Templto~ Wnaruatiog _ I

Fuel Nna. sl1'HGPORTPWR 02 BUcr
SW IDS: i9

Fuel Units & Dour. 72 -19 FLAT PLATES
Newvy Ustal Mass&, BOL-16236k% EOL=15780.003
ROD Storage SIsc HANFORD

'Fud decay aWl dah: 1969
Estim"aes o f 2010

Tesnpste PWR (Ught Waber, Zkc, o 5%. U)
2Template Oawmp(UWd) 6192

Template 101 MeM Ietal Mass (MIVn 0.0"76911
Temlsate Dec Tibm 35 Yem

Estimated
Cansterusaow. j

UCO
1 18.00

ZIL Esti I N xa x b y. Y. Gamma Sources

Photon Totl
CVUiWdFro Nominal Bounding Fud InitalActivity NominalFudal BoundingFuel Enwgy Photorse

Radanuellds Template Fuel Buntup MWd Burnup (UWdf (Cl btventorestCI wnvtos(CIQ Grolp n9(boudn)
Ac-227 8.7758E-10 433,632.15 867,264.30 O.0OE+00 3.81 E-04 7.61E-04 Av gV
Am-241 1.4352E-01 433,632.15 867264.30 0.00E+00 6.22E+04 124E+05 0.0150 4.666E+16
An-242m 2.8698E-04 433,632.15 8672430 0.00E+00 1.24E+02 2.49E+02 0.0250 A1A0E+16
An-243 68256E-04 433,632.15 88726430 O.OOE+00 2.71E+02 5.43E+02 0.0375 ss57E+15
C-14 4.7901E-05 433,63Z15 867264.30 O.OOE00 2.08E+01 4.15E+01 0.0575 1.037E+16
CP36 &0297E8-7 433,632.15 867264.30 0.00E+00 3.48E-01 6.96E-01 0.0850 5.22E+1s
Cm-243 2.5081E-04 433,632.15 867,264.30 O.OOE800 1.09E+02 2.188E+02 0.1250 3.623E+15
Cm-244 4.9015E-02 433,632.15 867,264.30 O.OOE+00 2.13E+04 425E+04 02250 4.477E+15
C0-60 2.5581-E4 433,632.15 867,264.30 0.00E+00 1.11E+03 2?2E+03 0.3750 1.925E+15
Cs-134 4.0536E806 433,632.15 867,264.30 0.00E+00 1.76E+01 3.52E+01 0.5750 4.478E+16
Cs-135 1.4433E4-5 433,632.15 867,264.30 0.00E+00 6.26E+00 125E+01 0.8500 6.19sE+14
Cs-137 1.3979E+00 43363.Z15 867-264.30 0.00E+00 6D06E+0S 1.21E+06 12500 SO.S6E14
Eu-154 20203E4- 433,632.15 887264.30 O.OOE+00 176E+03 1.75E+04 1.7500 1222E*13
Eu-155 1.7684E-03 433,632.15 867264.30 O.OOE+00 7.67E+02 1.53E+03 22500 2 934E+09
FO-55 4.3136E8-0 433,632.15 86r7264.30 0.00E+00 1.87E+01 3.74E+01 2.7500 6.012E+09
H-3 2.0769E-02 433,632.15 E 6.190E+80

t 3.632.15 867264.30 0.00E+00 48. 00+OO 9.73E+00 11.0000 3s503E+d8
P1-231 1.3036E-00 433,632.15 s672e643a
P5-210 43632.15 E

433,632.15 F

0.00E+00 5.65E-04 1.13E-03
o o.OOE+00 3.69E-05 7-W-05
o 0.00E+00 1.S8E+02 117E+02Pn-147

PU-238 7.4s64E-02
Pu.-239 1.1623E-02
Pu-240 1.5132E-02
PU-241 9.0036E-01

433.632.15 867284,30 O.OE+00 3.238+04 6.47E+04

433632.15 B67,264.30 0.00E+D0 3.90E+05 7,81&+0s
PU-242 6.4260E-06
Ra-226 2.2804E-10

s s87,264.3a

P1-228 52713E-12 433,632.15 1
Ru-1Os 6.1160E-10 433,632.15 1
S-79 12377E-05 433,632.15
Sn-126 2.5210E-05 433,632.15 1
Sr-go 9.1667E-01 433,632.15 1
Tc-99 393s7E-04 433.63215 I
Th-229 1.2057E-10 433,63215 1
Th-230 2.1043E4- 433,632.15 E

0.00E+00 2.79E+01 5.57E+01
o .OE+00 9.89E-06 1.98E-04

o.OOE+00 229E-06 4.s7E-06
0.00E+00 2.66E-04 5.30E-04
O.OOE+00 5.37E+00 1.07E+01

o 0.00E+00 1.09E+01 2.19E+01
o o.OOE+00 3.97E+06 7.95E+05
o 0.0E+00 1.71E+02 341E+02

0.00E+00 s238-0s 1.05E-04
o 0.00E+00 9.13E83 i.s3E-02387,264.31

Th-232 5.2972E-12 433,632.15 E
T1-200 1.7474E-07 433832.15 I
U-232 4.7368E-07 433,63Z1s I
U-233 2.50OE7-0 403,3215 F

2.30E-C
7.S-C

S
I~

Thermal Pwer_I O.ODE+OO 2.OSE-01 ILIIE-431-------- --- -- - -------- - ----s67,264.30 o.o0E+00 1.09E-02 2.18E-02

U-235 -1.4489E-6 s o0 ,i.oo5 0.300
Nominal Heet l ounlpin

5.575+05 1.995+04

JI

U-236_ 7.5s24E-OB 433.6,1 867,2".30
433,832.15 0.00
433,6A1S 867,264.30

Total TOW

Othw RadPrucidn 5.82E+06 1.16E+06
TIL Tempat Selettioe Su-say Run-im Sustmnv. sant C3ecirs ___________________I_________

gep"Selection sun--YU ______ I__ A
elr Fmom SFD Use

I Resdale ModersKcrr WATER UHTW~
Fuel Clsddhtiql ..Z!RC.....I... ZIRC

901L HU Conafttlents: U I U I

Basb for Paraneter Diffsrsnces:

L BOL Enrichtment %v- 07 1 0108 ______________________BurnDUp Summairy (Basis for bumunp used In estimatac

[. Nom~~~~ro SFD i 4 Esiat dedupduidal
Dw-adiog( 399 405 601 es7284 birnupammbmeedbetwmakh~dupy.

I
R~a~n hdtetI Estimate umuplwEh.m I%_ 8u

-

Nomkwj a
Bmmkm:l 1

1.B--I Esttd E.OL Hllve EOL HU
I 1.01

- 2.171
'RA d sftdM, SCo mo stora dvkbg orby aEr O Le Chw tat aam sod for um-
'ToWbtd hnu fo fue ilassociated wit 9the worksheet munt be dvided by 90O. heav melaisis t go speefo blip VAl"e 4Mwd/M.

DOE/SNFIREP-M7
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Fuel Radionuclide Inventory Worksheet
W. Fl) ad .Te Wlate .rwtl,-io ':

Fuel Nem: SINGLE PASS REACTOR FUEL
SNF ID O 198

Fuel Units & Descr 635- TM82
eefav MetalKa ss, OL.M1A09q: EOL.28W5M4f

ROD torelia Site: ANFORD

'Fuel decay At dote: 1971
Esdmate_ as of: 2010

Template: N-Reacor (Graphite, Zrc. 0b 5%. U1)
Isrpla SmupMW 4*: 09600

Template BOIL Heavy Metal Mass (T): 11.6
Tampte Decay ie: 35 years

Estbiated
Canister use

Moo
0.86 1

IL Esnmtes m - Xb b y. yb Gamma Sources
Photon Total

CVMWd From NUl eowudin Fuel hital Activity Nominal Fuel Sounding Fuel EP w Po i pTotael
RadFonuclide Template Fuel Bumup (Wd) Oumup (pW4 (Cl) bCventoleaC( ) kwntoRes(CI) Group ounding)
Ac-227 4.2184E-10 6,078.13 12,15627 Q.OOE+00 2.56E-06 5.13E-06 Avg. KOV
Am-241 9.6379E-02 6,078.13 12.15627 0.oOEo00 5.86E+02 1.17E203 0.0150 5So7E14
Am-242m 6.8463E-05 6,078.13 12,156.27 0.0+00 3.55-01 7.11_-01 MOD250 1207EU14
Am-243 4.6279E1465 6,078.13 12,156.27 0.00E400 2.81E-01 6.63E-01 OD375 1.117E+14
C-14 92026E-45 6,078.13 12,15627 Q.OOE+00 5.59E-01 1.12E+O0 O.S75 1275EU14
C-36 0.000012400 6,07&13 12,156.27 O.OOE+00 O.O0E+00 O.OE+O0 0.o00 6.703E813
C1-243 6.OOOOE6OD 6,07&13 12,15627 O.OOE+00 O.OOE+0O 1.062O+0O 0.1250 4451E413
C-244 4.5445E4-0 6,078.13 12,156.27 O.OOE+00 2.76E+00 5.52E500 02250 5.70E+13
Co-60 6.3707E4s 6,078.13 12,15627 Q.OOE+00 3.87E-01 7.74E-41 0.37500 2.40E+13
Cs-134 1.4042E-05 6,078.13 12,156.27 .OOE+00 653E02 i.i1E401 055 -0+14
Cs-135 1.0066E4-5 6,078.13 12,156.27 O.OE+060 6.12E02 122E-01 O7MO 5454E+12
Cs-137 1.1945E+00 6,078.13 12,156.27 0.0 736400 17 _0 12500 20E12
Eu-154 6.6450l 2 6,078.13 12,156.27 0O.OE+00 4.04E401 8.08E201 1.7ao 1.09E*11
Eu-155 2.9052E642 6,078.13 12,156.27 0.002+00 1.77E+00 3.53E+00 22%Q 1215E+07
Fe-4 2.8807E-06 6,078.13 12,15627 0O.OE+00 1.75E302 25,7802 2.7500 Z902E+oS

l-3 2.106E-03 6,078.13 12,15627 0O.OE+00 128E+01 2.56E+01 0LO 266E+M
P-129 15006E067 6,078.13 12,15627 0.002+00 5.23E243 1.05E412 6 1e84E OS
Kr-85 2.6739E402 6,078.13 12,15627 0O.OE+00 1.63E+02 3.25E+02 8A= 1M+o4

p-237 8.5589E-46 6,078.13 12,15627 0O.OE+00 5.20E-12 1.04E41 I I 1-99E4W
R-O231 1.2502E4-9 6,078.13 12,156.27 0O.OE+00 7.60E-06 7.2E4-C
Fb-210 2.3017E-11 6,078.13 12,15627 0O.OE+00 1.40E247 213247
Fn-147 509656E404 6,078.13 12,15627 0O.OE+00 3.64E+00 7.28E+00
Fu-23 20. 92E42 6,078.13 12,156.27 0.OOE+00 1622E+02 2.43E+02
T-99 2.8836E402 6,078.13 12,15627 0O.OE+00 1.75E+02 3.51E+02
Pu-240 2.2802E8-2 6,078.13 12,15627 0O.OE+00 7.89E+02 2.77E+02
PL-241 61020E301 6,078.13 12,15627 0O.OE+00 3.71E+03 7.42E803
Fi-242 1.4526-45 6,078.13 12,15627 O.OE+00 8.83E02 0 1.77E41
Pa-226 9.7701E-11 6,078.13 12,15627 O.OE+00 5.94-17 1.19E4-6
Fa-228 1.1068E-14 6,078.13 12,15627 O.OOE+00 6.73E-10 i 1.45E-10
Ru-106 5.922ff-10 6,078.13 12,156.27 0.002+00 3.60E4-06 7.21-06
Se-79 1.0894-06 6,078.13 12,15627 O.OE+00 6362E02 1392.01
Sn-126 Q.OOOOE+OO 6,078.13 12,156.27 QO.OE+OO Q.OOE+OO Q.OOE+OO
Sr4-0 1.442-01 6,078.13 12,106.27 O.OOE+3 0 5.16E+03 1.03E+04
Tc499 3.6494E404 6,078.13 12,15627 Q.OOE+OO 2.22E+00 4.44E+00
Th-229 12928E-12 6,078.13 12,15627 O.OE+600 7.86E-09 12.0E48
Th-230 1.6291948 6,078.13 12,156.27 O9O.E+00 9.90E241 1.7E-04
Th-232 1.6451E-14 6,078.13 12,156.27 O.OOE+OO 1.00E-10 2.00E-10
TS2Ce 3.4382E-15 4,078.13 12,156.27 O.OOE+00 2.Q9E-11I 4.18E-11
LI.-= QOOOOE+00 4,078.13 12,156.27 O.OOE+00 O.OOE2+OO O.OOE+OO Thlnnal Pover
tF23 9.9425E-10 6,078.13 12,156.27 Q.OOE+OO 6.04E406 1.21E45 Ibmnaleat Shounding
U-234 6.5575E405 6,078.13 12,156.27 O.OOE+OO 3.99E401 7.97E41 Output -NHat Oulput
U235 -1294E406 e 078.13 0.00 5-37E403 QOOE+OO 6.37E403 fWons) (wftas)
U-M3 1.1951E405 6,078.13 12,156.27 O.OOE+OO 7.26E402 1.45E401 14E4W 02 in4ee
U-238 -&0619E4O7 6,078.13 0.00 9.71E401 9.69E401 9.71E41" Total Total
Y490 8.4g28E401 6, O78.13 12,156.27 O.ODE+OO 5.t6E+03 1.03E+0
Other Radinies &97E+03 t.39E+04
IOLTiylieSdidn S i irpSna-y.-ame s %' i 0'4

remplate Selection Summ ry
Fawn UFD Used _ Basis for Paameter Dfeenc

Reactor PPodHde:T ________ _ _ TIDe _u uadto itdee tat uom
F~ladll h uel 1t r~ ___p__d

HO HNM CUstitutrd ___U_ _

SOL Enrichamen %.I_ _ _ _O_ _ _ _ _ _ _ _ __ID_ _ _ _ _V up Summary (MWd) V ______ _ feais or burnup used in estimate:

Nomina: I' 1 6_07_1._ hcalmte" mm
B-ndkw IZ~~~~1215B. Z bo mwW IID be WACO Jw

[tbmed 11umupf
mu11ulte Glh Bunwp ft irmatad OL E G ive fEOL 0N

hIM Mt 0.35 Z11 r 1.00

do re remo, f e t ore dale otmiutgSl mat esed fo fu.
5
Tcalb p oran biaS associated ih Sf worksheet must be devded by OL heavy etai mass ID get aPedf tamsp Values (MWut.f

DOE/SNF/REP-078
PARevb m 0
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I
Fuel Radlonuclide Inventory Worksheet -

L Fed and Terrabte bnfm"Wfo., 2

Ful Nar. SINGLE PASS REACTOR FUEL
SNF 0 R 197

Fuel Was &Dmwl 139- TUBE
Heavy UstW Mas BO.L-407437k9 EOL40.Oft
ROD p oag S: HANFORD

'Fuel dreay Stan dab: 1971
Estndn eas di: 2010

Therpie N-Reactor (GO he. ZIrc, 0 lo M%, U)
'Templh t Buup(UWd: 6960O

Templat BOM Heay Meal Ma (MT:W 11
Tanbla Deworb T 35 ya

Estnated
Canister usage:

uco -1
1 0.14

IIL Estiet* I. t a. _ X b Y. yI Gamma Souaea

Photo Total
CUWd From Norindni Bounding Fual n Activny NominaFuel Bounding Fu En Pht

Radlonulkdle Teniplate Fuel Bumup (UWdt Bumup (MWdf (CO Inventorles(CI) Inventoules(CI) Group (bounding)
Ac-227 4.2184E-10 454.58 909.16 0.00E+00 1.92E-47 384E-07 Avg. aVY
Am.241 9.6379E402 454.58 909.16 O.OED00 4.38E+01 8.76E+01 0.0150 4A1SE+13
An-242mn 5.8463E-06 454.58 909.16 0.00E+00 2.66E-02 5.32E42 0.0250 9029E12
Amn243 4.6279E.05 454.58 9D9.16 0.00E+00 2.10E-2 4.21E-02 0.0375 8s32E+12
G-14 9.2026E405 454.58 909.16 0.00E+00 4.18E-02 8.37E-02 0.0575 9532E+12
0k36 0.0000E+00 454.58 909.16 0.00E+00 Q.OOE+D00 Q.DE+00 0.08 5.013E+12
Cn-243 O.ODODE+00 454.58 909.16 0.00oE+00 o.oE+0D 7.O8E+00 0.1250 832sE+12
C-244 4.5445E4-0 454.5 909.16 o.o0E+0o 2.07E+0 4.13E041 00050 4305E+12
C-o 60 857E-05 454.58 909.16 0.OE+00 2.s90oE- 5.79E402 011.00 1.s61E+12
Ci-134 t.4042E-05 454.58 909.16 Q.OOE+00 e.3E-03 1.28E42 05e 4.01sE+13
Cs-135 1.0D66E054 454.58 909.1e .OOE+00 4.5.E03 9.15E43 0.8s00 4.079E+11
Cs-137 15.945E+00 454.5 909.16 0.00E+00 5.43E+02 107 5 E+03 12 22E+17
Eii154 .64510E803 454.58 909.16 0.000E+00 902E+0 9.94E+00 1.7500 1312E+1
Eu-156 2.9052E040 454.58 909.16 O.o0E+00 1.32E0 1 Z64Et 0z.00 +.124E+0 +
Fes-5 2.8807E.01 454.58 909.16 0.00QE+O 1.31E0+3 2.62E403 z750 2E+04
H-3 2.C634-03 454.58 909.1 0.00E+00 9.57E-01 1332E+-0 3se tss3E+4
1-129 8.6002E207 454.56 909.16 0.000E+00 39tE44 7582E.84841 1.. 82148
Kr-85 2.6739E-02 454.58 909.16 0.00E+00 1.22E+0i 243E801 7.0000 s3s2E+0
Th237 8.5589E106 454.58 909.16 0.00E+00 3.89E403 7.73E403 11.0-lI 1.06E4
Pe-230 1.25COE-49 454.58 909.16 0.0DE+00 5.68E407 t.14E30

Pb-2tO 230t7E-11 454.58 909.1e 0.000E+0 1.05E0+ 2.09E-0m

PU2147 5.94E-04 45458 909.16 0.tOE+00 2.72Et-0 5.44E0 N e

Ri 236 2.0OD29E402 464-% SIAM t6 OOE+OO 9 tDE+Co t.82E+01

Pu-23 2.88365-02 454.58 909.16 0OOE+00 t9E001 2.62EOa u
Pu-240 2-12oE-02 454.58 g e 0 .00 o1E+00 1.04E+02 2.07E+01

Pu-241 e.102DE 01 45458 909.16 QO.OE+00 2.77E+02 65.s%402

Pu-242 1.45z6E405 454.58 909.16 O.oDE+CO 6.60E403 1-42E402

Ra-M6 Q7701E-11 454.58 9oQS O.ODE5+CO 4.44E408 a88E486

Rs228 1.1068E-14 454.58 909.18 0.00E+00 5.03E-12 1.01E-11

Ru-106 5.Q224E-10 454.Y8 909.t6 QODOE+OO i.69E4(7 5.38E407

U5-79 t.0899E405 454.58 909.06 QOD.E+00 4.95E403 9.9E4-03

Sn 126 O.ODOOE+OO 454.58 909.16 QODOE+00 QODOE+0 O.ODE+OO

Sr-90 8.4899E-01 454.58 909.16 0.00E+00 3.86+02 7.72E+02
Tt9 3.6494E404 454.28 909.16 O.ODE+OO t.66Et0 3.32E-t
Th-229 12s28E-12 454.58 909.18 O.ODE+OO 5.88E-10 1.18E409

ThI230 1.6293E-08 454.58 9__1_ _ O.OOE+CO 7.41E-6 1.48E45

Th-232 t.6451E-t4 45458 90Q16 QOOE+OO 7A8E-12 t.50E-t1

TI-28 3.4382E-t5 454.58 90918 QOOE+OO 1-56E-12 3.13E-12_

u-M3 QOODO0E+OO 454S8 909.1e Q.OOE+CO O.OOE+CO O.ODE+OO Thermal Fowor

U-2m3 9942sE-10 454.58 90Q.16 QOOE+OO 4.52E4C7 9.04E407 Nodil H .BcUndlIng
U-234 tl.557YE456 454S8 90916S OODE+OO 2.98E402 5.95E-02 Output HeatOutput
U-235 -1.2944E 08 454.58 QOO0 t.10E42 1.04E402 1.10E402 (Was" (Wanft)

U-23e 1.1951E45 454.5 sso.18 O.ODE+CO 5.43E403 1.09E42 7.76e+0 I zE~ I

U-238 4.0619E407 454.58 QO 1235E401 1.35E401 1.35E-t0Ta Tota
f-go 8A928E-Ot 454.58 909.16 O.ODE+OD 3.86E+D2 7.72E+W I

Olher Radionuclides 5.21E+02 1.04E+03

ILTenniat S difo Sminvry, nu m .Summry and Checks - .-
Twylate Selection Suny

From SFO Used Mads for Pa ar Difnerencest

seecter Uadesto, GRAPTES G ThaToabym museadfullub Nmm
Fud Cbddbng: A. 23RC n* matiWon d pwu an e=W dadft

SOL HU Constluea: u u
BOL+ Emrhmea 1252 05.6

8trnup Sumuny (UWdf From_______ Itkww l for bumup ueed In estImata

From SFO E e

Nd 4w 4 454~~~~~~9S.16D~O..e bauaasdtbet raha meafl tempd

9D9 11 Bb9 boV b bL F n 11
Bumup UUWIp Given Bupw Esead EOB HHIjvm EOL NM

NOMnIMAl 0.19 1.1A .
Boundbtgl 037

'R r shadon, < rmovl. storage, shppin or orw daft c amiuVW if bdakn wasad for tue.

'Td b ord feaociaed sb b wo d mut be dvkbd by BOL hevy meW mass 1 g specdfc b vakw (MWGMI.

I
I

I
j

-j

-j
I

j

I

I
I
-iDOE/SNIF/REP-078
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Fuel Radionuclide ventory Worksheet ,

.Fuel "ad Tmplae lnrmation I ..
Fuel 1a1r SP-100 FUEL

SNF ID : 777
Fuel nis 4 Deemr 2 -SCRAP
HeavylMetal Mss:, SOL-2.711kg: EOL.2.628kg
WOD 8ctage Sib HANFORD

'Ful decay San dae: 1992
Estmate as of: 2010

Temlate: FERMI (Fast Zkc, 10 lo 40%. U)
Tunptate Bumup(MWd): 58.6725048

T slate BOIL HeaMy Matl Mss (UT: 0.018774
Teniate DEcM Tbhe 18 -an

Esthated
Canister usage

HtiC
r2.00

IL stfimates e ~ rn x xb b Y. Gamna Sources

Photon Total
CiMWd From Nominal Bounding Fuel Intfial ACtbty Nominal Fuel Bounding Fuel Energy Photinsfwc

Nadlonuclide Template Fuel Burnup (MWd' Brnup (WW I)' ( l hentories(CI) bventorles(CI) Grou ounding)
Ac-227 2.1509E-08 73.37 146.73 0.00C+00 1.58E-06 3.16E606 Avg. UeV
Am-241 4.6529E-07 73.37 146.73 0.00E+00 341E06 6.83E-05 0.015 1S73E+13
AFi-242m 0.0000E+00 73.37 146.73 O.0OE+00 0.00E+00 0.00E+00 0.0250 3.335E+12
Afi--243 8.312^E-11 73.37 146.73 O.OE+00 8.16E-13 1-23E-12 0.0375 2J99E+12
C-14 2.1765E-05 73.37 146.73 O.0OE+0O 1.60E-03 3.19E-03 0.0575 3.044E+12
Cm36 5.5188E-06 73.37 146.73 0.00E+00 4.05E-06 8.10E-06 0.0850 1J71E+12
Cm-243 2.5208E-14 73.37 146.73 0.00E+00 1.85E-12 3.70E-12 0.1250 1200+612
Cm-244 1.1259E-15 73.37 146.73 0.006+00 8.26E-14 1.65E-13 0O250 1.579E+12
Co-60 2.9094E-02 73.37 146.73 O.OE+00 2.13E+00 4.27E+00 0.3750 7230DE+11
Cs-134 5.1932E-04 73.37 146.73 0.00E+00 3.81E-02 7.62E-02 0.750 1.199E+i3
Cs-135 4A996-05 73.37 146.73 000E+00 3.30E-03 6.60E603 08SD0 1.157E+11
Cs-137 2.1867E+00 73.37 14S73 O.OE+00 1.60E+02 3.21E+02 12590 3554E+11
Eu-154 9.2837E-04 73.37 146.73 0.00Q+00 6.81E4-02 1.36E-01 I I
Eu-155

3S900 4A39E+04
73.37 146.73 QOU.E+00 8.38E4-5 1.6E-04 I 5.0000 9S10E+00

K5r-8
WD-237

73.37 146.73 O.OE+00 1.03E+01 2.06E+01 7.000 8-573E-01
73.37 14673 Q.OOE+00 2.43E-04 4.86E-04 11000 7S72E-02
73.37 146.73 0.006+00 5.77E-06 1.1E4-05Pa-231

PF-210 7.4277E-13

ZIJ5-02
73.37 148.73 0.00E+00 1.43E+00 2.86E+00

Pu-240 6.8056E-05 73.37 146.73 0.00C+00 4.99E-03 9.99E-03
Pu-241 1.0939E-05 73.37 146.73 O.OE+00 8.03E-04 1.61E-03
Pu-242 4.3751E-13 73.37 146.73 0.00E+00 3.21E-11 6.42E-11
RF-226 4.0428E-12 73.37 146.73 0.00E+00 2.97E-10 6.93E-10
Ra-28 2.1032E-11 73.37 146.73 0.006+00 1.544-09 3.09E-09
Ru-106 2.9077E-04 73.37 146.73 0O.0E+00 2.13-02 4.27E-02
Se-79 1.6492E-06 73.37 14S.73 0O.0E+00 1.21E-03 2.42E-03
Sn-126 37564E405 73.37 14S.73 0.00E+00 2.76E-03 5.51E-03
S.-90 1.9396E+00 73.37 146.73 O.OE+00 1.42E+02 2.85E+02
TC.99 4A442E-04 73.37 14S.73 0.00E+00 3.29E-02 6.58E-02
Th-22M 1.5544E-11 73.37 146.73 0O.0E+00 1.36E-09 2.72E-09
Th-W0 9.06SOE-10 73.37 14S.73 QOD0E+OO 6.65E4S8 1.3VE407

Th232 2.374E-11 73,37 V16.73 O.OVE+00 1.74E4Y 3.47E4Y9

TS20S 7.0323E4Y9 73,37 14S73 O.ODVE+00 5.16E407 11.03E4S

U-232 11nOSE408 73.37 146.73 O.ODE+00 1.4E064 2.80E4S6

U-233 9.6774E409 73.37 14S73 QO^UE+00 7.110E407 11.42E4-6

U-234 4.879SE-06 73.37 145.73 Q.DVE+00 3.5^SE44 7.116E044

U235 -23191E406 73.37 QOO0 1.05E43 8.84E404 11.05E403

U-236 1 2633E405 73.37 14S.73 QOVOE+00 9.27E404 1.85VE43

LK23 -9564^V7E8 -73.37 QOO0 7.47E404 7.40E404 7.47E044

Y490 1 s396E+00 73.37 14S73 QOVOE+CO 1.42E+O2 2.85E+U2

Othr RadbnCles 1159E+^U2 3.19E+G2

Template _ e1etiv n Summrwy Ribap Saieia. *a checks
Tmplate Selection Summary

SFD I utaEss for Parameter Differences:F Reaclor Uodeater FAST | FAST ThausT lewa ued ktroloi ag S:

Fuel Cbddk ngW UN .{RIjNhJsh..pliiieaagod ap i sav IRC FAST. Uwal kWel
a30m HM C mnsluetst U I U

*OL Enric nt % 1 | 10b040

Burnup Suwmmr (UWde fr burnup used in estimate:

Freo SFD Eatsaftd
_ _ _ _ _ _ _ _ ~~~bm sW o lmisd ta hv Me tae Vstev sela esmtroap

Beua~~~dlng-.t 1 ~~~146. b e . w narms bto W e Isahel Wm " .

chacks
Eti73ated Bum

BUIWDp Mull Giver_ _____ p Esd_ _ reta 001. HWthvn EOL HU
n hrin. n V6ai1 1 1

Bou-111Wg 17.321

Thermal Power

Output Heat Output
Watts) f(Watts)

1.J4E+40X 376E400
Total Tota

'Reacor el , dovm ow.e removal. toe. pug or 0r dWta confilring go Isdiaron cased Pvr ue.

-Tolal huV b1cr al hid asodated wih this wokheet ^lud be dvkded by 8uL heavy metal manss to get pedt LumW values (MWtUMl.

DOE/SNF/RtEP-078
Revison 0
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Fuel Radionuclide inventory Worksheet .
L Fuel and Template lntiww e ...

Fuel NSeC TRIA 8S 2D FFCR 4DORF)
SNF ID@ 315

Fuel Unit. & D0es 2- ELEMENT
Heay Metel Mass: OW- 0.384tg, ECL.0.383kg
ROD Sboape See: HANORD

'Fuel decestart dst 1989
Estirnates asat: 2010

Template. TRIGA-SS (LWAJ.ZFs. SST. 10 to 20%. U)
rTenplate~urup(MWO: 6.68

Temnpkte SOL Haev Mea Man (UT): 0.000156

Estibated
Canister usage: J

1SlSI
r 0.03

Tolpiste Demq Thm 20 vems
IL Esinxates -6 se .n xx b y,, Ye GafmnaSoure

7 ~~~~~~ ~ ~~~~~~~~~~~~~~~~~~Photon Total11
CUIIWd From t corninal: Boundin9 Fui hnfbl Activity I bminal Funl 80undin9 Fuel Energy Phtahsse

Radlonuclkbe Termiabe Fud Bmrnup (IEWdf 8urup (UWdW I bC wriries,110) Invetrls Group Munding)
Ac-227 2.6436E40 3.74 7.48 O.OOE+00 9.89E.0 1.9E3-08 Avg. . 1V
Am-241 9.1429E803 &74 7.48 0.00E+00 1.18E4- 2.35E-02 0o250 7501.+10
Arn-242 1.31958E06 374 7.48 0.00E+00 4.94E8- 9.13480 0.0250 lS18.+11
An-243 1.475E047 3.74 7.48 0.OOE+00 5.52E-07 1.10E8-0 0.0375 t543E+11
C-14 1.2847E-04 3.74 7.48 0.00E+00 4.81E-04 9.4E-04 0.0500 61428E+0
cm-137 2.9489.00 3.74 7.48 0.008+00 7.298005 2.1.6+ 120.08s0 8.785E+10
Cmn.243 1.2465E407 3.74 7.48 O.OOE+OO 4.66E407 9.33E407 0.1250 5.742E+10
Crn-24 9.5564E407 3.74 7.48 O.ODE+OO 3.58E-08 7.15E486 02250 7543E+10
CO-60 1.7880E-01 3.74 7.48 O.OOE+OO 8.69E401 134E+00 0.3750 3-116E+1O
Cs-134 5.8652E404 &74 7.48 O.OOE+OO 2.2DE43 4.3E403 056750 5.437E+11
Cs-135 3.2195E-OS 3.74 7.48 O.OOE+00 1.2DE0E4 2.41E404 08s00 &129E+09
Cs-1137 1.9489E+00 3.74 7.48 O.OOE+00 7-29E+00 1.46E+01 I20 t.OtSE+11
Eu-154 4.5895E-03 3.74 7.48 O.OOE+00 1.72E-02 3.44E-2 1.7500 1.57SE+8
Eu-155 3.6045E-03 3.74 7.48 .OO0E+00 1.35E-02 2.70E-02 22500 5.424E+.0
F-55 .4185E-02 3.74 7.48 0.00E+00 5.31E4- 1.06E-01 2.7500 5.976+03
H-3 4.789E-03 3.74 7.48 O.OOE+00

j
Ps.2 3.74 7.48 0.00E+00 2.63E-08 5.27E-08
Pb10 5.80001E-04 3.74 7.48 0.00E+00 24.7E-13 4.34E-13
Pm-17 4.0075E4-0 3.74 7.48 1.64E+04 1.50E4-0 3.00E40
PU-236 9.226E-04 3.74 7.48 0O.OE+00 3.45E-03 8.91E-03
Pu4!3 5.5278E403 3.74 7.48 Q.ODE+00 2.07E402 4.i14E402
PU-240 2.t248E403 374 7.48 O.ODE+OO 7.95E43 1.59E-02
PU-241 4.9549E-02 374 0.48 1.04E+04 1.85E-4 1.07E-01
Pu-242 2.3128E407 3.74 7.48 O.OOE+OO 68.6E47 1.73E486
Rs-22 2.4526-13 3.74 7.48 Q.OCE+00 9.10E-13 1384E-i2
Ra-228 2.40t5E-10 174 7.48 MOOE+00 &99E-10 1.8-0E9
Ru-1C0 3.0602E40 3.74 7.48 QOCOE+00 1.15E405 Z29E45
SO-79 13015E-05 3.74 7.48 QOCOE+OO 4.07E405 9.74E405
Sn-120 12165E405 3.74 7.48 O.OCE+OO 4.55E405 9.11E456
Sr-90 1.8226E+00 3.74 7.48 O.OE+00 8.82E+00 1.36E+01
Tc-99 4.4241E404 a74 7.40 e.OCE+7 1.66E0 1.431E483
Th-229 3.0962E-10 3.74 7.40 O.OCE+OO 1.16E49 2.32E409
Th-230 42346E-1 1 3.74 7.48 O.OOE+OO 1.58E-10 3 i7E-fO
Th-232 Z.5278E-10 3.74 7.40 Q.OOE+CO 9.46E-10 1.89E409
Ti-m8 1.5B20E408 3.74 7.48 QO.OE+CO S.92E408 1.18E407
U-232 4.2647E40 3.74 7.48 Q.OOE+CO 1.60E4-7 3.19E-07
U-233 1.2211E 07 3.74 7.48 Q.OOE+OO 4.57E407 9.14E-07
U-234 1.99S5E-07 3.74 7.48 O.OCE+OO 7.47E 07 1.49E406
U-235 -2.0194E40 3.74 QOO0 1.64E404 1.5;4E404 1.64E044
t)-230 12693E-05 3.74 7.48 O.OCE+CO 4.75E4S5 9.5C0E45
U-230 4.6331E408 3.74 QOO0 1.04E404 11.03E404 1.04E044
Y-90 1.8241E+00 3.74 7.48 MOCE+O 0.83E+C0 137E+01
Other Radionclies 7,21 E+CO 1 .44E+01

TILTpte Setectos *urnfl$,Bp9 B-P -WA C _

Tempnate Selecticn Summnuy
From SFD Uaed 18asis for Parameter Diflerences

Reacler u WAWUZRCoYDE e LW sAD UZmC HYDFDE
Fuel SST | SST

DL HU Con a sat tL U U
IIOLEnfthnet / 19.792 10tb20.1

Durnup Sun _ _ _ _ _ (_Wd_ Basis for bumup used In estlmants
Fm SFD __d_ __ _

3.741 1. 1 3.74 i1 hn sb oemm SF0 (twgdm tut
7.48 BcubgbXM*SUWrsd1Dbe Wmaarhkd foMj

IChb _ _-_1

i
-J

Themal PoWer
oMW nd~e H Boiundingt

o0w Hatm OuW
(We rmatt)
9362-02 1.7E.11

Total Totl

It

I

I
I

a.,. ~~IEsfimate11DwmpfI
Estimated E0L HUIW. 01. HU

I O.Q
Boundhna:

. .. 
. .'Reactor slaAdmmn core ranoval. storage, Wh~pkmg or other dat e ordinkg VW irrarlatio ceaseed forftuef.

Troid buuxq ford askl associated wlit wte wwk~eee imm be awlhd by, 901. heav meld mass to gel specific bu~mp vakie (MWdWTe). Ii
J
jDOE~SINFIREP-078
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Fuel Radionuclide Inventory Worksheet I - -

I Pt iind TeIplate W rton I - ; _
Fuel Hwme TRIGA S1D (ALUM) HANFORD

SNF ID # 314
Fuel ULibs & Descr 86 -ELEMENT
Heavy Metal Mass: BOL.12.32kg; EOL.12203kg
ROD Storage Sle: HANFORD

Feldecys tartdatd 1987
Eates as at: 2010

Template: TRIGA4A (LWAJ-Zrx. Alun., 10 lo 20%. U)
Tremptalse Suup(Wd): 6.6e

Tenlate 50L Heavy Metal Mass (Uf): 0.0O018
T-InAt. It-ew Tb-e 20 war

Estimated
Canister usage:

18"X0W

:ta m x. I bs y, y. Gamma Sources

Photon Total
ClYWd From Mor.iaind Buuntdltg Fuel eital Activiy Nominal Fuel Sounding Fuel Energy Pholoneseec

Radinuloiulde Template Fuel Eurnup (Wd lBurnup (UWd' h(vernoca(Ci) irrventories(Ci) Group (bounding)
Ac-227 2.4556E09 421.00 842.00 0.00E+00 1.03E-06 2.07E-06 Avg. UeV
Am-241 3.8752E-03 421.00 842.00 O.OOE+00 1.83E+00 3.26E+00 00150 5B41E.13
An-242m 1.8617E406 421.00 842.00 O.OOE+00 7.84E-04 1.57E4-3 0O250 1.784E+13
Anm243 239iE407 421.00 842.00 0.00E+00 9.81E-05 1.96E-04 0.0375 168E.13
C-14 4.33E-05 421.00 842.00 0.00E+00 1.82E-02 3.64E-02 00575 1.725E+13

cm36 43023E-8 421.00 842.00 0.00E+00 1.81E-05 &62E-05 0.0850 1051E+13
Cn-243 1.9053E407 421.00 842.00 0.COE+00 8.02E-05 1.tAE04 0.1250 1.180E+13
Cm-244 1.7744E-06 421.00 842.00 0.00E+00 7.47E-04 1.49E-03 02250 9S524E612
Co-60 4.3188Ei03 421.00 842.00 0.00E+00 1.82E+00 3.64E6OD 03750 3914E+12
Cs-134 6.7188E-04 421.00 842.00 MOOE+00 2.83E-01 6.56E401 0.5750 6235E.13
Cs-135 a1549E-05 421.00 842.00 O.OOE+00 1.33E42 2.66E402 05s00 6ee4E+12
Cs-137 1.9489E+00 421.00 842.00 0.00E+00 8.20E+02 1.84E+03 12500 7.14eE+12
Eu-154 4.030t1E01 421.00 842.00 0.00E+00 1.70E+02
Eu-155 5.40OE042 421.00
Fe-55 1.5955E44
H-3

842.00 0.00E+00 2.27E+01
842.00 0.00E+00 6.72E-2
842.00 0.00E+00 1.96E+00
842.00 0.00E+00 3.11E-04
842.00 0.00E+00 4.03E+01

JSO0o 3J81E+03
8.621 E04 6o0000 4309E+02

421.00 8.O6E+01 7 7O00 5430E+01
N_ 237 A410 0 8A4 OO+ 6.tvStSE44im 1.23E-03 11 C000 6.176E+00
Pa-231 64782E-09 421.00 842.00 0.00E+00 2.73E-06
Pb-210 63158E-14 421.00 842.00 Q.OOE+00 2.6E-11
PM-147 3.9564E42 421.00
Pu-238

E41 1.90E+00
6.1113E42 421.00 842.00 0.00E+00 2.57E+01 5.15E+01

3.0602E407 421.00 842.00 0.00E+00 1.29E-04 2.58E-04
FiF226 2.670Y7E-t3 421.00 842.00 O;ODE+OO i.12E-iO 225E-i0
PA228 2.2556E-tO 421.00 842.0 O.OOE+OO 9.50E-08 t.90E W0
Ru-tO6 3.t293E406 421.00 842.00 Q.OOE+OO t.32E403 2563E403
Sr 79 1293E-05 421.00 842.00 QOO0E+OO 5.4#4-3 t1.Q9E42-

,1-26 1t81E-05 421.00 842.00 0.00E+00 S.t43 1.03E-02
Sr-90 t.8195E+00 421M0 842.00 O.ODE2+OO 7.66E+02 t5S3E+03
Tr.S9 4.4120E404 421.00 842.00 Q.OOE+OO 1.86E-01 3.7iE401
TiF229 3-330E-t0 421.00 842.00 11QOOE+OO 1.40E407 23E07
Th-23 45852AE-t t 421.00 842.00 Q.OOE+OO 1 .96E408 3.92E48
Th232 2.3744E-to 421M0 842.00 QODOE+OO t.OOE407 2.00E407
Tl-20 t.8t95E48 421.00 842.00 QODE1+OO 7566E46 15.3E4-5
U-232 4.9098E48 421.00 842.00 O.ODE2+OO 2.WE45W 4.t3E405
U-233 t.3t40E-W7 421.00 842.00 O.OOE+OO 6-53E45 t.ttE44
U-234 2257tE W7 421.00 84200 QOOE+OO 9.50E456 1.90E-0i4
U-235 -2.8159E-06 42t1iiO 0.00 628E43 4.t8E403 528E403
U-236 t.27t9E405 42t1tiO 842.00 QOO0E+OO 535E43 t.O7E402
U-238 -3&8857E-M 42t0 OO QOO. 3.33E403 &3.3E43 3-3E403
Y490 1.821ttE+00 421.00 842.00 O.OOE+OO 7.67E+02 1153E2+03
Other Radbrndkes 8.82E+02 t--.76E+03

u.~ Toipeiaet ,ma~m B-p _- T _m

Frcm SFD Used Enaws iOr Paramet offeres:
ReActor liModeraor: LW AND U zRC HYRDE LW AND UZIR CYDH E

Fuel Claddig _ AU AiLUM
SO. HU Constts: U[ U

SOL Ectnt % 19.786 10b 20.1

Eurnup SW-Wy fo fEasis for burnup used In etiata:
Frean SF2 EbimatFwt

-oiSps: e42 o oBele siV sal bewn.

Eatbmded _Sdnp
tNu tiptier vNM C umwup Estmte i0DL HWIbven ErJL HUK ori nal: 0.92 031 0.98

Bounding 1i

Thermal Power
Nobinial Heat Eounditig

OuHput e atOuput
(Wattsi Wakes)
Ui9E+01 2.1SE+01

Total Total

j 'Teal br nx foD, uore aesodat, stoage, rlun e or esetbe rlddb 0VW a t I M allon mtesa br bel.

'Tm o tk soitdwhI okhe idb &Adedwi t~ w ab s bySLhaymtlRSID9 efchwvle (M.dT
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j
Fuel Radionuclide Inventory Worksheet

LFud an4Tei1 Iniirmailo, 1a -
Ful N'Ie ThIK SD 8 5120

SNF 0 S 233
Fuel UntLns & Do: 90 -ELEMENT
Phe UelMass: BOL-17.St EOL17.lftg
ROD Storage, SAi: HANFORD

'Fudecdautstarld 1969
Estikalas e *ao 2010

Twapste TRIGA-SS (LWAJUZfv. SST. 10 to20%,~ U)
0
Funplasl Bturup(M~d): 6.68

Templfts 30O. Heevy Metal Mess (UT), 0.000195
Temaist.DecAyThue 20 vears

Estimated
Canister usae A

18-x1I
I 0.81

vtLEstmnmato m -6 b Y. y, Gatme Sourcin
Photon Total

Cl/1Wd From. Nomllill Bounding Fud bt Adciviy Nouninal Fud Boimdbg Fud Energy Photonstsm
Radionuclidv Template Fuel utrnup (UWdf Burnup (Wde (Ci) InventorW(C linventorles(Ci) Group (bounding)
Ac-227 2.6438E-09 343.66 687.32 O.OE+0O 9.086E-7 1.82E-08 AVg. MeV
Am-241 3.1429E-03 343.66 687.32 O.OOE+OD 1.08E+00 2.16E+00 0.0150 6.888E13
AF-242m 1.31956E06 343.86 687.32 O.OOE+00 4.538-04 9.07E-04 c.o250 *.434E+13
Am-243 1.4753E-07 343.66 687.32 .00E+00 5.07E-05 1.01E-04 0.0375 12426+13
C-14 12847E-04 343.66 687.32 OOOE+00 4.41E-02 .63E-02 0.0575 1X168+13
C0-36 2.6120E-06 343.66 687.32 0.0OE+00 9.66E-04 1.93E-03 o05so 8.07+,12
Cm-243 1246sE-07 343.66 687.32 O.OOE+00 4.2sE-05 s7E-05 0.1250 5272E*12
Cm,244 9s5ss4E47 343.66 657.32 O.OE+00 3.28E-04 6.57E-04 02250 6.27E12
Co-60 1.788soE- 343.66 687.32 0.00E+00 614E+01 123E+02 03750 3.036E+12
C0-134 5.8s92E-04 343.68 687.32 0.00E+00 2.02E41 4.03E-01 05750 4.993E+13
Cs-135 &2195E-05 343.66 687.32 0.00E+00 1.1E-02 2.21 E-02 0.800 5.9+28811
Cs-137 1.9489E+00 343.66 687.32 0.00E+00 6.70E+02 1.34E+03 1.2SOO 9.326E+12
Eu-164 4.5895E-03 343.66 687.32 0.00+00 1.58E+800 15E+00 1.7500 1.446E+10
Et-ISS 3.6045E-3 343.66 687.32 O.00E+00 1.24E+00 2.488E+ 22500 4980E+07
Fe-55 1.415E5-02 343.86 687.32 0.00E+00 4.67E+00 9.75E+00 2.7500 5.487E+06
H-3 4.789458-3 343.68 687.32 0.00E+0D 1.65E+00 329E+00 3.5000 3.0696+D
1-129 7.3684E-07 343.66 687.32 0.00E+00 2.53E-04 5.06E-04 5.0000 368E0802
Kr-ss 9.5820E42 343.68 687.32 O.OOE+00 320+01 6.59E+01 7o000 4.15SE+Ot
Np-237 12-52E-08 343.66 687.32 O.OOE+00 4.31E-04 8.63E-04 1.O0DD0 4.732E+00
Pa-231 7.0426E-13 3436e 687.32 O.00E+00 2.42Eo-e 4.64E-0
Pb-210 5.401OE-14 343.66 687.32 0.00E+00 8.28-06 31.6E-17
PR-147 4.007sE42 343.66 687.32 0.00E+00 10358E+1 2.7E+01
Pu-238 .32256E844 343.66 687.32 0.00E+00 3.17E8- S394E50t

n-1239 11276E43 343.86 687.32 0.00+O0 1..1E+80 6.3E+6 0
Pu-240 21.242E03 343.6e 687.32 Q.0E+00 7680E-+1 1.46E+03
Pu-241 4S4241-02 3436s 687.32 O.OOE+O 1.70E+01 3a41E+1
Pu-242 23120E6-17 343.66 687.32 0.00D+00 7.08E47 12.5E-04
Fa-22s 2.4.26E-13 343.66 687.32 0.00E+00 1.48841 1.16-OS
Ra-228 2 41S2E-10 343.66 687.32 0.006+00 82sE64s 1.75E-07
R-2106 3.0B02E06 343.88 687.32 0.006+00 .OSE4003 Z.10E-D3
Se-79 1432147E-0 343.66 887.32 000E+00 4.47E453 s.9E4-03
SI-128 1.2216SE-0 343.66 687.32 0.00E+00 4.sE-03 6.36E3-0
U-go 1,8226E+80 343.68 687.32 0.00E+00 6.6E+82 1.23E+03
TC-s9 4.4241E404 343.68 6S7.32 QOCOE+CO 1.SME01 3.04E401

Th235 3 Q619E-10 343.68 607.02 7.5.E+CO 1.C6E-07 Z.13E467
Th-23 4.2346E-11 343.6e 697.32 Q.OOE+CO t.46E-os 2.91E-M
Th-232 126278E-1 343.66 687.32 0.00E+00 4.63E-8 1.74E417
Ti 2Qe 1.5820E-08 343.6S 697.32 O.OCE+CO 5.44E-06 1.09E.W

U-23 4-2B47E4 343.66 687.32 O.7OE+-0 1347E46 4.3E46 Thermal Power
U-233 1=1E47 343.68 687.32 O.OOE+OD 4-2E05 ~ s.3sE-0s roia i Bouning

U-234 1.9s65E407 343.66 687.32 QQO0E+OD e&sE C5 1.37E404 = ~ d Heal Outpu

U-235 -2.8194E-06 343.88 o oo 7.5sE43 GASE43 7.5sE43 (wn) Waft)
U-238 1-2693E-05 343.88 687.32 QLODE+QO 4.38E403 8.725E4-3 #.WE.(* 1.72E+Mt
IJ-238 43.8331E408 343188 0.00 4.72E-D3 4.7tE403 4.72E403 Total Total
Y-90 1.8241E+00 343.66 687.32 0.006+00 627E+02 125E+03
Other Radnucles 8.62E+02 1.32E+03
TIL Template Selectin Sun-war, Burnup sam-oMun' am Cbecb. . 1
Tunplate Selection Su nmary

From SFD used tBasi or Parmeter D 81:erucem.E am. M rD LWEDU LW AND U ZIRC HYDMDE

Ful Ctadd. SST SST
0m NM Constitus: LI
B80 Enrchment %: 20.00000115 10 b 23.1

Bumnup SumnutM WIWdr -a h for bumup used In estimate:
From SFD Estiati

Bounb 6S7. knWpwxWlbisnwj=bums

Checks

Estimted
Bup uDWf GbVII BwMp Estimate EOL H ll~ ECI HU

Nwninak 0.57 13 6o
BouM*Khj 1.15

'Reactbditon core removal, simoi, s~~ or ollr dam cosirmi; 6e inadabocn casd for h W.

'Tolbu hww Mrat fusl assodddwi ft wakshest mdbe dvks by SOL hory etlniasI to gec4 hin" ur vahn (MId"T.

A

I
a

A
J
A
A
I
A
A
A

I
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Fuel Radionuclide Iwentory Worksheet I I
I. Feld ad T.4aSt1 mjuoqf

Fuel Hune: TRK;A SiD 8.20 (HANFORD)
SNF tD 31

Fuel Unts A Deeer: 33 -ELBAENT
Heavy MetalMass: SOL.6.336kg: EOL.G631kg
ROD Storage Site: HANFORO

'Fuet deay Saert date: low
sbthataa as at: 2010

Template: TRIGA-SS /LWAJ-Znu SST, 10 to 20D. U)
*Teplate Bnurp(UWd): 6.66

Template SOL. Haavy Metal t.~. (UT): e.000195
Templte Dcay TIme: 20 years

Estrtnated
Canister usasg:

0.30

ILEstiaktes in X. xb b Y. n. Gamma Sources
Photon TOtal

ClIMWd Frxr Nominal Bounding Fust nitia Activity Noninal Fuel Sounding Fuel Energy Photonestec
Radionuctide Tenplate Fuel Burnup (UWd)f Bumup (UzWdf (C4) Inventorde(CI) hkmentodks(Cf) Group (bounding)
Ac-227 26436E-09 30.88 61.75 0.00E+00 8.16E-08 1.63E-07 Avg. teV
Am-241 3.1429E-3 30J8 61.75 0.00E.00 9.70E-02 1.94E-01 0.0150 6.188E+12
Am-242m 13195E-6 30.88 61.75 .OODE+OO 4.07E-45 8.155-0 0.0250 1;18E+12
Am-243 14753E-07 30.88 61.75 .00+00 4-6-06 9.11=-06 0.0375 1.116+12
C-14 12847E-04 30.88 61.75 O.OE+00 3.97E-03 7.93E-03 0.0575 1201E+12
CP-36 2.8120E-06 30.88 61.75 O.OOE+00 8.68E-05 1.74E404 0.0850 7248E+11
Cm-243 1.2465E-07 30.88 61.75 0.00E+00 3.85E-06 7.70E 06 0.1250 4.737E+11
Cm-244 9.5664E-07 30.88 61.75 QODE+00 2.95E-05 5.9D-E5 02250 6.23E+11
Co-60 1.78BE-01 30.88 61.75 0.00D+00 5.52E+00 1.10E+01 03750 2 728E+11
Cs-134 5.8692E-04 30.88 61.75 0.03E+00 1.81E-02 3.62E-02 05750 4.486E+12
Cs-135 32195E-05 30.88 61.75 O.O0E+00 9.94E-04 1.99E-03 0500 5.066E+10
Cs-137 1.9489E+00 30.88 61.75 0.00E+00 6.02E+01 1.20E+02 12500 8.379E+11
Eu-154 4.5895E-03 30.88 61.75 O.0DE+00 1.42E-01 283E-01 1.7500 1299E+09
Eu-155 3.6045E-03 30.88 61.75 0.ODE+00 1.11E-01

61.75 O.ODE+00 4.38E-01Fe45 1.4185E-02 30.88
H-3 4.7895E4-
1-129

5.92E+DO I 7.0000 4.077E+C
- 30.88 61.75 0.00E+00 a88E-05 7.75E-05 I 1tto 4.643-01

Pa-231 7.0406E-09 30.88 61.75 QODE+00 2.17E-07 4.35E-07
Pb-210 6.8000E-14 30.88 61.75 0.00E+00 1.79E-12 3.58E-12
PrnF147 4.0075E-2 30.88 61.75 0.00E+00 124E+00 2.47E+00
Pu-238 92256E-04 30.88 61.75 0COE+00 2.85E-02 5.70E-02
Pu-239 5.5278E-03 30.88 61.75 .OOE+00 1.71E-01 3.41E-01
Pu-240 2.1246E-03 30.88 61.75 0.006+00 6.56E-02 1.31E-01
Pu-241 4.S549E-02 30.88 61.75 O.OOE+00 1.53E+00 3066E+00
Pu-242 2.3128E407 30.88 61.75 0.0DE+0O 7.14-06 1.43E-05
Fa-226 2.4526E-13 30.8 61.75 0.00E+00 7.57E-12 1.51E-11
Pa-228 2A015E-10 30.88 61.75 0.00E+00 7.41E-09 1.48E-08
Ru-106 3.0602E-06 30.8 61.75 .OOE+00 9.45E-05 1.89E-04
Se-79 1.3C15E405 30BB 61.75 Q.OOE+CO 4.02E404 &04E044
5n-126 12165E-05 30.88 61.75 O.OE+00 3.76E-04 7.51E4-0
Sr-tO 1B2M8+00 30.88 81.75 O OOE+CO 5.63E+Ot 1.13E+02
Trs49 4A241E404 30B38 61.75 O.ODE+CO 1-37E402 2.73E027

Th-230 42346E-1 1 3088 81.75 O.ODE+CO 1.31E49 2B61E49
Th-232 2.5278E-10 30J88 61.75 O.ODE+CO 7BD0E49 1.56E 08
Tt-2C0 I.582E-0 30.88 61.75 O.ODE2+CO 4B81E-07 9.77E407
tJ 23 4-2647E46 30.il8 61.75 QOD0E+CO 1.32E406 2.6E406 _
Lt4!3 122t1E407 30.88 61.75 QOD0E+CO 3.77E406 7.54E406 H
iJ234 1.9955E-07 30.88 61.75 0.00E+00 6.16E-06 123E-05
t>23 -26194E46 30.it8 0.00 2.72E43 2B64E403 Z72E403
iJ23 12693E45 30B88 61.75 QOD0E+CO 3.92E404 7B4E044
iS23 -&6331E-M 30;88 0.00 1.71E403 1.70E403 1.7tE43 r
Y490 1B8241E+00 30.88 61.75 O.ODE2+OO 5.63E+01 1.13E+ 02
Othr Padionucdes 5.95E+01 t.19+0

tf.a nplkate &ldtien &smiis Bwnapaiw ,dbek *o * , -1 : -
T lanpte Selection Sumnaary -_ _

Fre SFW Used oasis r Parameter Differences:
Reactor rHYDIDE LW AND U ZRC HYDRIDE

Fuel a dd 5SrT
tOL NM Cons iuentUs tU

SOL Enrichmen %:l19.6S5 1 tOb20.1 _

Burnup Surdmay (IMW Basis for burnup used In estimate:
From SF3D Estkated

mombnl: 30.881 18 9N l wag t adykmSStR)WvladIt;MW).
Bouninshg- WftV 61.7 E'g be ta b.

Ketimasted Burxmi
ilunwp N3~btn Given turep Eanated OL HMhGIven EOL HU

t rn0.14j___ 0.6i 100
._ . . . 029...._

Thermal Power

HOnIPat tiba ouimasOotpd N eat Ot
(was) (Uwatts)
7.73E41 1.54E+40

Total TOtal

i

'Reactor *hinwri. core rmova, torage, Odpp&g or *her dale rrmitg bat inadalion emod for hee.

rceal tem tor ul kwI aoded wi thls worksheet must be dvide by 0OL heavy mel mmsa bo get apecific teap vales (MW4mT).
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III

I
Fuel Radionuclide Inventory Worksheet

L Fh ian iTemplat ginormadow , .
Fuel NuoM ACRR (PULSED OORE)

SNF ID 0 757
Fuel Unit & Deacr. 251 -ELEMENT
Heay MeWMa BDOL=120831kg EOL.120.831kg
RO SWr1 Sib: INEEL

'Fud do eM it dab: 2W5
E nradlme:so ot 2010

TeMplN Pa~h&r(LIgIt Water. SST, 6. to I100%. U)
'TrVba umunp(uwd): .01

Templabe SOL Heavy MaewI 11 (UrT: 0.000128I2
Temnola Da Tbntr 5 vean

Estirated
Canister usage:

13'x I,
2.26

IIL Estimates A m 36 a1 b y. yb Gamma Sourc
Photon ToW

CU/Wd From Nomhled Bounding Fuel initiel Actit Nominls Fuel Bounding Fuel EnerWg Pbotonaftee

Radionuclicd Tmnmpat. Fuel Bumup (UWd)' Bumup (UWd) (Co hIentroe(O) tnventoules(Cl) Group (boundiwn
AC-227 1.9667E-09 2,282.88 4,565.72 Q.OOE+00 4.49E-06 s.E8-06 AvgII OV

Am-241 4.946SE-40 2,282.86 4,565.72 0.00E+00 1.13E-01 2.26E-01 0o0150 9.97SE14

Am-242m 9.7537E-09 2,282.86 4,565.72 0.00E+00 2.23E-05 4.4SE-05 0.0250 1.91sE514

Am-243 9.8802E-10 2,282.86 4,6.72 O.O0E+00 2.26E-06 4.51E-06 0.0375 1.709E+14

.0-14 2.309SE-04 2282.86 4,565.72 O.ODE+00 5.27E-01 1.06E+00 0.0575 1.718E+14
0136 1.2261E-0 222.8 4,58572 0.00E+00 2.0-03 5.60E-03 0.0850o 109E+14

Cm-243 5.1581E-10 2,282s 4,65.72 OOE.0+00 1.1SE-06 2.36E-06 0.1250 8.686E+13

Cn-244 7.3012E-09 2282.8 4,55.72 O.OOE+O 167W-06 3.33E-0s 02!S 9l0E5+13

Co-60 3.6556E+00 2,282 4,565.72 O.OOE+00 8.35E+03 1.67E+04 o03750 4.370E+13

Cs-134 720f3E-02 2,28.8 4,505.72 O.OE+00 1.65E+02 3.29E+02 05750 5,305E+14

Cs-135 &0316E-6 2,282.86 4,565.72 O.OOE+0o 6.92E-02 1.3BE-01 0.850 2.58E+13

Cs-137 2.9002E+00 2,282.86 4,565.72 0.OOE+00 8.62E+03 132E+04 1.2500 1.240E+16

Eu-154 7.502SE503 2,286 4,568.72 O.OOE+00 1.71E+01 343E+01 1.7500 4378st11

Eu-1s5 4.6123E402 2282.86 4,565.72 O.OE+00 1.06E+02 2.11E+02 22500 1253E+12

Fe-55 3.6439E+00 2.282.86 46.S72 O.OE+00 6.32E+03 1.66E+04 2.7500 7.1095+a0

H+3 1.3s24E-02 2,828 4,565.72 O.OE+00 1O0E+01 617E+01 3s500 7SVE47+

1-129 7.31sE4-07 2282.8 4,58.72 QOE+O 1.67E-03 3.34E-03 s5.00 1.0E
Kr-85 2.8686E-01 22as86 4,566.72 O.OE+00 8.55E+02 1.31E+03 7X0 2.123E801

237 1.147SE-06 2,282.86 4,565.72 O.OE+00 2.82E-03 _ .24E-03 110000 z40aE8a0

Pe.231 1.0990E-08 2,282.86 4,566.72 0.OOE+00 2.51-05 5.02E8-05

PF-210 60782E-15 2,282.86 4,565.72 O.OE+00 1.84E-11 3.69E-11

Pm-147 32097E+00 2,282.88 4,565.72 O.OOE+00 7.33E+03 1.47E+04

PU-238 37404E-04 2,282.86 4,565.72 0.OOE+00 8S4E-01 1.71E+00

Pu-23 6.6839E44 2,282.86 4.586.72 O.OE+00 1.538E+00 30E+00
Pu-240 8.7121E-05 2,2886 4,56.72 0.00E+00 1.ssE-01 398E-01

Pu-241 30283E-03 2,282.86 4,566.72 O.OOE+00 6.91E+00 1.38E+01

Pu-242 1.9717E-0 228z286 45865.72 QOOE+00 4.50E-06 9.OOE-06

Ra-226 7.3s27E-14 2,28. 4,56s.72 0.0OE+00 1.6E-10 3.36E-10

-2228 7.0 06sE-12 2282.86 4,506.72 O.OE+OD 1.37E-04 175E-04P

RU108 1.6531E75 1 2,282.88 4,566.72 O.OOE+00 3.77E+02 7.6eE+e

S-r79 1.322sE-0s 2,282.86 40565.72 .OOE+0 3.02E-02 6.04E-02
S1.23 1.61494E00 2282.86 4,565.72 .O0D0E+00 108E402 27.S3-02sE4

S-90 2.7874E+00 2,282.86 4,565.72 Q.OOE+00 6.36E+03 1.27E+04

TC-ss 4.665SE404 2,282.88 4,565.72 O.DOE+CO t.O7E+OD 2.13E+00

Th-22s 2936SE-12 2282 s 4-%72 O.ODE+OO 6J70E-M t34E-0s

Th230 32662E-11I 2,2s2sB 4$05J72 QCOE+OO 7A46E-s 1.49E47

Ther 232304SE12 2R282.8u 4-1e72 O eOE+00 1208E4 2. 3J0sE4s

TsIos Z6722E0s 2.282zu 456572 o.ODE+aO &IOE-05 122E044

U 232 7.772E4B 2 ne 4-5ff.72 O ODE+OO 1.77E404 355E404 Invernna Powe

U-.93 Z9834E409 2,282.80 4,565.72 Q.OOE+OO 6.B1E406 1.38E405 Noranal Hea Boud

U234 3.5275E407 2,282.8S 4,5ff5.72 QOOE+OD BS.DE44 1.61E43 ouput uOu
U-235 -2.77SeEi0o 2,282.88 O.OO 5.51E4u2 4.B8E42 551E42 Matte) (Wat")
U-23f f 1.619DE405 2,282.8B 4,565.72 O.ODE+OO 3JOE402 7-39E402 1 AE4 44e02

U-238 -2.U547E49 2,2.8Z8 QOO 3-20E42 3.20E42 32DEE42 Total Total

Y-90 Z.7070E+CO 2,28Z8 4,565.72 Q.OOE+OO au6E+03 i127E+C4 I

Other Radlonuck 1.20E+C4 2.4DE+40

Tftmgab Sdciffton 9tv. Buru Saflrfmy 1md chk# ¢

TemPlae Selecton Sunmmay

From SFD Uaed Bs for Parameter tference
bReactor Mode WATER LIGHT WATER ThOsTemlb aedbrts obl b er

Ful Claddk [.! SST SST Thi ta! m _ an dU parameels exgitemkhit
BSO HU Constitutwm U U

801. Enrchment% 21.10387543 eoO 100

Bunnup y(UWdf f_ _ Baae bor burrnp used In estmats
From SF0 Eatisted

NomInra&FI EnI 2,282.oIblh b a lb21id80Lt naamm
Sou 4.5872 b B ahnedbbe taWnaCO bjinbow

_ _ _ _ rtudE0d Sumupf
8umu mumo Give Suntiu Estlntd! EOL H lN~e EOL HIIt

horoka k 0.40

Bounding: Si8

*R i n r adh rnl, c O Da slorag, m ah@ dph9g or d-_ date COonlm* 11 tIea n ad l

*T~ bunvip for el ulw assoiaed wfh We wok*et -a be IvIded by mea mesa lo get spedc ba v W.

J
I

iJ
i
.1
J
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Fuel Radlonuclide hnentory Worksheet .7 -;
X~.T Fue ,n .eplt laourc i

FaI aN: ANP
SWF D : 451

Fuet olt £ Descr& 9 -CONCENTRIC TSBES
HeavyMetallMas: BOL.1.118kg; EOL.1.102kg
ROD Storge Site: INEEL

'Fuel decay an date: 1957
Eelate as d: 2010

Tempaote: Pahinder (Ugt Waler, SST. 0e I 100%. U)
aempbate Surnup(UWC: 6.01

Templae B. Heavy Metal Mass (o1T: O.OOO1282
Template Dea Thms: 50 ywars

Estnnaled
Canister usage:

toic,
15X10S

31L Eatmates Inm x 4 t Y. yb Gamma Sources

Photon Total
C- U Wd From Nominal Bounding Fuel hitial Activity Nominal Fuel Bounding Fuel Energy PhOtonsfaac

Radionuclide TTemlatble Fuel BurnupAWd) urup r IWdo (C) hwentarle(CI) lientoaes(CI) Growp (bounding)
Ac-227 3.4276E408 15.30 3D.61 O.ODE+00 5.25E-07 1.05E-06 Avg. Mev
An-241 1.145BE-04 15.30 30.61 0.00+400 1.75E-03 3.51E-03 0.0150 1595E+12
Am-242m 7948E-09 15.30 30.61 O.OE+00 1.22E-07 2.43E-07 02s50 3.317E+11
Am-243 9.8386E-10 15.30 30.61 O.ODE+00 1.51E-08 3.01E-06 0075 2.875E+11
C-14 2297BE-04 15.3 30.61 0.00E+00 3.52E-03 7.03E403 0.575 3.093E+11
Cl-36 1.2261E-06 15.30 30.61 0.00E+00 1.88E-0 3.75E005 03850 1t68E+11
Cm-243 1.191E-10 1530 30.61 0.00+a00 2.64E-09 5294-09 0.1250 12t2E+t1
Crm-24 1-6058E-09 15.30 30.61 0.OOE+OD 2.00E-0 4.90E40 02500 1.610E+ll
Co4-0 9.8631E-03 15.30 30.61 Q.OOE+0 O 1.51E-01 3.02E-01 O3 7.023E+10
Cs-134 1.9017E4-0 15.30 30.61 0.0OE+OD .0DE-07 JOE4-07 06575 1W+12
Cs-1135 3G316E-45 15.30 30.61 0.000+00 4.1.4E404 328E-04 _. 1.154E+10

Cs-147 1.02163E00 15.30 30.61 0.00E0OD0 ad7E-01 6.74E-014 .0 A

Eu-154 2.O17E-04 15.30 30.61 0.00E+o0 4.06E-03 6.013E3 1.7500 29M+00
Eu-15 8.6957E045 15.3 30.61 0Q00400 1.32E-03 2.63E403 22500 15207
Fe-55 2266E45- 15.30 3D.61 0ODE+D00 347E.04 6.93E-04 2750 Zo52E+04
W3 1.0B35E-03 15.30 30.61 0.OOE+OD 1.36E2 3.32E-02 3500 t94E+CG
1-129 73195E407 15.30 30.61 0.OE+ao 1.12E-05 2246E045 So 824E01
Kr4-5 3.050612 15.30 30.61 .OOE+00 4 24E-0-1 4.7SE41 _7.0XG 9.127E42
Np 237 1.1494E306 15.30 30.61 0.000400 1.76E-05 3.52E405 -1002
PF-231 53.07DE-4B 15.30 30.61 O.00E4D0 8.&9E407 .7BE-46
Pb-210 19225E-12 15.30 30.61 O.ODE+00 1.99E-11 3.97E-11
Pn-147 2.21S9E-05 15.30 30.61 0.00E+00 3.40E-04 6.79E504
Pu-238 2.6223E404 15.30 3D.61 QODOE+OD 4.01E403 B.03E403
P-239 6.673E44-0 1530 30.61 0.000+00 1.02E402 2.04E402
Pu-24D &67DSE405 Ism3 3D.61 O.GDE+OD 13q3E43 2JE43
P-241 3.4759E044 15.30 30.61 0.00E+00 .32E4-03 1.4E-02
Pu-242 1.9717E409 15.30 30.61 .O0E+4O 3 G2E0-1 6.0384018
Ra-226 2.191OE-12 15.30 30.61 O.ODE+0 4.59E-11 9.106E-11

Ra-232 8.332BE-12 15.30 30.61 0.000400 1.2SE-10 2.55E-10

Ru1206 6.1464E-15 15.30 30.61 0.00E+OD 9.41E-14 5- E-13
Se-79 1.3221E-05 15.30 30.61 O.0E+00 2.02E-04 4.05E-04
Sn-126 1.1491E-05 15.30 30.61 0.OE+OD 11.76E-04 3.52E-04
Sr-9D g.5541E-01 15.30 30.61 0.00040+6. 1.6E+01 .92E0O1
Tc-99 4.6B56E-04 15.30 3D.61 QO.E+00 7.14E-03 1.43E42
T-229 1.9080E-11 15.30 3D.61 .00E+O 2.92E-10 6.84E-10
TI-230 -2.154E-10 15.300 0.00_ _E00 _.__E-09 2.5-0a
T-232 8.347E-12 15.30 30.61 0.OE+O 12BE-10 2.55E-o1
T.er u 1.8752E4 1630 30.61 O3E+00 2.B7E47 6.74E407
U23 5.0782E4a08 15.30 30.61 a2+0 7.77E47 155E46 Thermal Power
B673 3259GE-W 1530 30.61 O.OOE1+40 4.S9E4B8 9.9BE48 Nominal Heat Gcondbig
U-234 3.9817E407 115.3D) 30.61 O.OOE+OD 6.09E406 122E45 Outpd Heant Output
U-235 -2.7761E406 115.30 0.00 2.25E403 2.21E403 225E43 (wafts) '(Watts)

U-236 1.6190E-0s 15.30 30.61 O.ODE+GG 2.4BE404 4.96E404 1.7nE-0 &E41

IJ 238 -2.BS417E49 15.30 o.ao 2.55E405 255E405 2.55E45 Total Tdal
Y-90 9.5557E41 1530 30.61 O.OOE+00 1.46E+01 2.92E+G1
Othr Padlonuckles 11.87E+01 37.73E+01

Template Seection Summary
Fron SFD Uaed Basis for Parameter Dlifferences:

Reactorl O dr. LIGHT WA1ER UtHTWATER Tes Tempilea w et uW t tl biva NOW&
Fuel a w NICHROME IS SST Thel awe1m an paews scW daftV g b wrear(at.

SOL HU Costituense uLI U
3OL Enrichment %:I 9320218125 I so I 100

Burnup Sunmary (UWdf Basla for bumup used In estimate:
From SFD Eatinated

Nominal: I 1 burspulmitd hrntw he" me mass diktoed.

Bouatding: 2061 rupwarnmedihlabobtnurnital barW

Itettanated~ow
sumu Nutliler _ Gb" saup Eatinated O1 HMIGhen SOL MMI

Nominal,01| to

'Reactor ah5wn, care re aln storage, hppS r owdaele conimg atd ralle ceased for el,

Ttal Wnru ra foalKWssod with the workaheet mat be daldd by 80L heavy mea maa to ge specfic kraep values es (M"W).

-Revisiont PaeC37t-8
March 2003

Page C-37 of C-681



I - --- --- - I a -

I
Fuel Radlonuclkb Irnventory Worksheet

I. 2nd Atid Template I inneliossn,~Zk ~
Fuel --- APPR (AGE-2)

Fud URNS, & Desern I -CAHISTEti OF SCRAP
Heavy MOWi Uaag SOL.02461r EOL.0216kt9
ROD Storage San: IEEL

'Fue decay sutr dIS: 1959
Eslatm m of: 2010

Tempat PIrder (Ugit Wet, SS, 80 ID 100%b U)
tr-Vsta I1t¶Up(UW4d: 6C01

Template OM Heavy Metal Mm (MT)e 0.000128V2
Tmnlita DeJca Thnse 50Y

Estimated
Canitter us :

IrxOw I
I 0.08

JIL EAtitiat . 4 n x. xb yI. Yb GammaSources
-I ~~~~~~~Photon TOWa

CWUmd From tlNominal IBounding Fud In tNl Activilt Nominal Fud Bounding Fudl gnet Photaonase
Radionuclide Templat Fud Bumup (MlWd Bumup (UWdQ (Cl laventorles(CI) bvwetriCl) Group (bounding)
Ac-227 3.4276E-08 2872 57.43 O.OE+00 9.84E-07 t.97E-08 Avg, MaV j28.72

2&.72
28.72
2872
28.72

57.43 0.00E+00 3.29E-03 &.8E-03 I 0.0150 2.995E+12
57.43 0.ODE+00 2.28E-07 4-56E-07 0.0250 6.224E+ 1

2.83E-8 5665E-8 0.0375 5.396E+lt
C-14 22978E-04 1.32E-02 0.0575 5.804E+11
Ck3% .M61 E806 3.50E+011
Cm.243 1.7271E.1O 28.72 67.43 O0DDE+00
Cn-244 1.3058E-09 28.72 57.43 OO.E+OO 3175E48. 7.50E-08

9.8636E- C 2872 57.43 O.ODE+00 2.83E-0t 5.67Et0 0.370 1-1sE+11
57.43 0.00E+00 5.63E-07 1.13E-OB 05750 2194E*12

a71E-04 1.74E-03 0.s5so 1168w+10
Cs-137 1.0263E+00 2&72
Eut154 2.0017E404 2&72
Eu- 55 85957E-05 2a72 57.43 O.OOE+4

5.89E+01
1ASE502
4.94E-03
1.301E-03
6.2E-02

12500 4.934E+10
1.7500 5.578E+03

J

j
j

2.27E+.06
Fe-5 2.2646E-OS 28.72 57.43 O.OOE+00 .508-04
H-3 1.0835E 03 2872 57.43 0.00E+40 = itE142
t-129 7.3195E407 2872 57.43 O.OOE+OO 2.10E-05 420E45 5sm00o I.40DE901

2a72 87.43 O.OOE+O0 4.50E-t 8.99E-01 7.000 1.547Et01
57.43 0.00E+00 8.30E05 60E0-05 11z0D 1.73E8.2

Ps-231 0.00QE+00 1.67E-06 3.34E-06
Plo210
Pm-147 22196E-0S 2872 57.43

7.46E-Il
1274-03
1.SE-02
3.83E-02

Pu-238 2.6223E-04 28.72 57.43 O.OE+00 IPU-239
Pu-240
Pu-241
Pu-242

6 6739E44 28.72 57.43 .OOE+00 1.92E-02
OOOE+0O 2.4,9-03 4.98E-03

E403 2.00E-02
1.9717E-09 28.72

Ra-228 3.00DOE-12 21.72 57.43
Ra-28 8-3328E-12 2872 57.43 0.001E+00 2.398-10
Ru-106 8.1464E-15 28.72 57.43 O.OOE+00 1.77E-13 3s3E-13

1-3221E-0 2872 57.43 O.OOE+00 8SOE-04 7.59E-04

TC-99
Th-229
Th-230
Th-232
TWOS
.1.23
U-23

1.9085E-1 I
2.1913E-10
&3478E-12
1.8752E-08

28.72
2872
2872
2872
28.72
28.72
2872

57.43 0.OOE+00 3-OE-04 6.60E-04

* 57.43 Q0.0E+ 1.34E-02
s7.43 0.OOE+00 5.48E-10
57.43 .OOE+00 6.29E-09
57.43 0.008+00 2.40E-10
57.43 0.00oE+O0 5.39E-7

2.68E-02
0.00E+00 2.74E+01 .498E+01

1.088-
5.07M2E:-s 2a.72 57.43 QOOE+00 1.46E-06 2E98-06

E-0 28.72 6 7.43 Q .OOE+00 9.36E-06 1.87E47
E-07 2a72 57.43 0.00E+00 1.14E-06 22s9E-0
E-06 2872 0.0 4.E4-04 4.1SE-04 4.9sE-04

Thermal Power
oroina Hag Soundig

0- ' Had Outu
(Watts) ' (Watt-277611

s {12; t L A ̂ Cj E= qr ,,.__. -U-235 1 sOlWC=w Z^flZ 01.44 U.Uur+w 4.0UUZ4* U.J ta04 I 3.33U0t 6.70815
a.

vel" -4.00411.% zD.fz U.a s.58-aU 5.73E-U 5,8181-S IToa Total
9.S557E.01 28.72 57.43 0.00Q+00 2.74E+O1 5.49E+01 I

3.50E+01 7.00E+01
- . i ' - i Y SR

ITemplat, Selection Summary nii

I -Ž~~~~~~zzT I zz1
I l3OLtaUonLH:tiFU I + ]

.- - -. 1-

| 0CL Enrichment %:I 92987 | S 0o 100 _

Bumup Sumtnay (lW' _rasb Sor bunup used i es Iata
Fomn SFD i Eestina

Nomin rwn " km we Run & labatntie l ysme dyem d

Check

Estimated

_orniteel u MuliO 0 GCbai BuDalp Estiatd EO H1Uven EOL HtN

lui ia 25 __ _ _ _ _ _ _ _ _Boundnl 5.00
'ReacX*R kWnF, cMoM n sba.S* ors 4 fdab Ibwtv* umoan t hrkbd
rTdal banV to al kid assodalad wlM fts wash must be dvidd by BOL hea meta mas lo go qseII burruV value (lWd~Ti.

DOEISNF/REP-073
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Fuel Radionuclide bientory Worksheet .
pE.~ Fel nd Templat Jintomn,,,tion

Fud eame: ARKANSAS
8NFID #: 7

Ful Units Z Dwc: 3 -SCRAP
Heavy Meta ass: 8OL1Zekg: EOL.11Iessg
ROD Store e: INEEL

'Fuel decay star date: 19S6
allinates as: 2010

Template: PWR (ght Water, arc, So b%. U)
*Template S W* d): 61.62

Tuaplate BOL Heavy Metal Ks (UT): 0.00176911
TenWb. Dv Thbe: 20 sea

Estimated
Canister usage:

181|0107

1. IEethnites In .n P It b y. y Ganuma Sources

Photon Total
CIltMWd Fron Nominal Bounding Fuel hIti Activity Uominal Fuel Bounding Fuel Energy Photonshsec

Radionucide Template Fuel Bumup (hAWd)' Burnup (MWd) (Cl) - vIentorlsCl) kIventores(CI) Group bounding)

Ac-227 5.0630E-10 e70.42 1,340.84 O.OOE+00 3.39E-07 6.79E-07 Avg. HeV
Am-241 1.1489E-01 070.42 1,340.84 O.OOE+00 7.70E001 1.54E+02 0.0150 1.026E+14
Am-242m 3.0733E-04 670.42 1,340.84 O.OOE+00 2.06E-01 4.12E-01 0.0250 2.069E*13
Am-243 26e1E-04 670.42 1j340.84 O.OOE+00 4.20E-01 .40E-01 0.0375 2.041E+13
C-14 4.79s7E-0 670.42 1,340.84 o.OOE+00 3.22E-02 .44E-02 0.0675 2.144E+13
c-36 8.0313E-07 670.42 1,340.84 Q.OOE+OO s.38-04 1.OSE-03 0.0850 1.175E*13
C-243 afi127E-04 670.42 1,340.84 Q.OOE+00 2A.2E-4 4.s4E-4 0.1250 7.94E+12
Cm-244 e 699E.02 670.42 1,340.84 0.OOE+00 s490E+01 1.17E+a0 02ZS0 1.CWE+13
Ceo-6 ts37sE42 e70.42 1,340.84 Q.OOE+OO 1.23E+01 2.46E+01 0.3750 43-42E+12

Ce 184 6254SE-03 e70.42 t34M.e4 O.OOE+00 4.19E+00 e39E+00 0.5750 9OssE+13

Cs-135 1S433E.05 670.42 1,340.84 0.O0E+00 s.s8E-03 1.B4E-02 050D0 94 .+12
Cs-137 1.s767E+e0 670.42 1,340.84 0.001+00 6.8E003 2.eSE+03 126 34W+12
Eu-154 6.7603E402 670.42 1,340.84 O.aOE+00 4s53E+a1 9.06E+01 1.7500 7.0s2E+10

Eu-1ss 1 A373E402 670.42 1t340.84 QO.OE+00 9.e4E+00 1.s3E+a1 ZZSCO 1.e7+07

Fess 2-4s6E403 e70.42 1.340.84 o.aoE+0 1s7E+aa &ISE+00 z7sco 1.14sE+07

H-3 4.8143E-2 e7a42 1,340.84 O.OOE+OO 323E+01 e&46E+01 315000 1.701E+OS

P-129 as.ssE47 S70.42 1,340.84 O.OOE+OO e.ssE404 1.32E403 50800 7.IW4+05

Kr485 7.43s6E42 e70.42 1,340.84 O.eOE+00 4.99E+01 9s7Ex0l 70CCO s25sE+04

Np-237 1.014sE as e70.42 1,340o.84 O.OOE+OO 8.11M-03 1.3sE42 111000D 0.488E.03

Pa 23t 1.0258E49 67Q42 1- 340.84 O.OOE+OO e.ssE407 t.3sE-s

Pb-210 1.A63E-11 670.42 1,340.84 O.O0E+00 B.30E-03 1.66E0-0
Pm-147 1.s17aE402 670.42 1,340.84 O.OOE+OO 129E+01 2.57E+01

Pu-2ss 8.3DI6E-C2 e70.42 1w34.84 o.ooE+00 5.63E+01 1.13E+02

PU-239 1.162SE-02 670.42 .40.04 7.O0E+00 7.oE+00 17.0E+00
PU-24 1.570E1-02 670.42 1,340.84 0.OOE+00 8.06E+01 2.02E+01
Pu-241 1.8524E+eo e70.42 t,340.e4 QOaE+00 1.24E+03 2.4sE+03

PU-242 6.4260E-0s 670.42 1,340.04 Q.OOE+00 4 031E 42E4-02
Ra-22O CO.01A01 670.42 1,340.84 O.OOE+00 46 .7 0 e.12E700
Ra-228 4.9s1E-12 670.42 1n340.84 QdOOE+OO 337E0 .6E4s0*
RF-106 1.833DE-05 570.42 1j34.84 Q.OOE+OO 1.23E4C2 2.4sE402

SO-79 12379E-05 670-42 1,340.84 Q.OOE+OD eoE-03 1.66E42

Sn-126 2.52teE-s 670.42 1i340.84 O.OOE+OO 1 eE402 3.3sE402

sr-go 1.4098E+00 670.42 1i340.84 .OOE+00 e&78E+ae iJsE+03

Tc-ss 3.s367E44 670.42 1 j340.84 Q.OOE+OO 2.64E-Oi 5.28E-

Th-22s e296sE-l1 e70.42 1,34.84 QOOE+OO 4.22E-0s e44E-08

Th-230 1 BO362E-08 e6.42 1 j34.84 Q.OOE+OO 6.ssE406 1 .3sE-0s

Th- 22-S.sIE-12 S70.42 I;3WQs4 Q.OOE+OO 3.s5E-0 7.QsE-0s

Ts20s 1ss7707 670Q42 1,340A4 QOOE+00 1.34E404 2.eSE044

LL-232 5.44s0E-07 670.42 i.340.84 Q.OOE+00 3.6SE-04 7.31E-04 _

UL233 2-293412-08 670.42 13N0.84 Q.OOE+OO 1.sE-0s 321E405 _

U-234 4AS1l6E4s 670.42 1;-W.84 QO.OE+00 &OOE-2 &OIE-02

u 23s -1.4492E-M 670.42 QOO0 7.SOE404 QeOE+00 7 SOE044

u-23s 7s6711E-s 670Q42 I;3W.84 eOOE+00 sS.sE43 102E402 _

U-238 -2.G129E-07 67042 QO.O 4.11E403 3.s4E403 4.11E403 _

Y490 1.3101E+00 670.A2 1,340.54 O.OOE+OO e.7sE+02 1.76E+0

oV Radionulds ' 1 7E+03 2 sE0

ii "Txtsdeto s -"WY Brap sv~ ......

T pe Selection Sumnmra
Frem SFD Used Basis for Parameter Diffences:

Reactor UHTWER I.MGHTWATER
FU IZddRig DRC ZIRC

*OLt m Constituedsl U U
0Lunrlicin %: Z9 0b5 6

up Bansis Wwbumup used hi esmate:

rum 862.20 870. l tp caam d fhromite i ybs mm osi vd
1,34~ 03C4 rga heap umed lbolaicm nkird bep,

Checks_.

Eadimated Burmp/
Durup llult~p~lbr Given eumup Estinsed ROL IMWGhven ROL HU

mor1.52 1.1. r tM|
moundirw. 3 04

Thermal Power
NominarHet! NM undin4

Oulpt 'MM Ouwn
(Watts) (Watts)
2.16E+01 412E+501

TOlal TOMI

'Reacr eladow, we Mmoal. s1orage, MippNg o Omer daote ce hg #Wt Itrrati on ceased for fued.

_todal _b p d for lu amodelh bls bwolneet uat be dvkbd byBDU heaam" amea b. h spit buflc valume (MWOM.

OOEISNF/IEP-78
Revision 0
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A
Fuet Radionuclide Inventory Worksheet . -

:J at Ipat G us r dou,.. .
Fuel HN ARMF IPILATES)

SNP X) s. 8
Fudl Unite & D0ad 15 -FAT PLATES IN CAN
HeavyMetal Maes BOL.0198k6 EOL=OlQft
RO0 Storage Ss: SRS

'Fuddecay Start datm 1987
Estimates - 0 201O

Tampsiat AT1 (Ig Water. Ak1n., OD o 1 W%. U)
lTeunplta B9urnup(UWd): 3672

Templale BOL Heavy Mewta Men (Un: 0.001166
Tennlie D ow Thie: 20 vell

Estimated
Caniste usage: J
1 1.00

JI. Esmotes - :i X . b Y Yb Gammo Sources

Photo. Total
CUINWd Fro : Nombial Bounding Fud Initial Actlvit Nomina Fuel Bounding Fuel Enorgy Photonstoee

Radlonuclft Termlats Fuel Bumup (UWdO' Bumup (UWdf (Ci) biventores(CO Inventorles( Grop (bounding)
Ac-227 6.6313E-10 002 0.06 O.ODE+00 1.51E-11 3.02E-11 Avg. Mai
Am-241 2.00O6E-03 0.02 0.05 O.OOE+00 4.57E-05 9.14E-05 0.0150 4.816E+09
Am-242m 4.2429E.07 0.02 0.05 0.OSE+00 9.66E-09 1.93E-08 0.0250 9-996E40
An-243 1.4899E.06 002 0.05 0.ODE+00 3.39E-06 6.79E-0 0.0375 __719E+06
C-t4 5.7135E409 0.02 0.06 O.ODE+00 1t30E-10 2.60E-10 0.675 9.338EOS
C938 1.3124E-32 0.02 0.05 O.ODE+O0 2.99E-34 5.98E-34 o.050 5.666E+e0
Cm-243 1.6443E607 0.02 0.06 O .O6OE+0 3.74E-09 7.49E-09 0.1250 3.841E+08
Cm-244 2.9330E-05 0.02 0.05 0O.DE+00 6.68E-07 1.34E406 0.225i 4.948E+08
Co-0 5.386E-08 0.02 0.05 0.00E+00 1.21E-07 242E-07 03750 2.120E+06
Cs-134 3.1563E403 0.02 0.05 O.OE+00 7.19E-06 1.44E-04 0.5750 3457E4.0
Cs-13s 3.4477E-0S 0.02 0.05 0.00E+00 7.85E608 1.7E-07 O.BSO0 5.845E407
Cs-137 2.0313E*OD 0.02 0.05 0.OOE+CO 4.63E-02 9.2SE-02 12500 3.338E07
Eu-54 2.4513E.02 0.02 0.05 .OOE+00 56.58-04 1.12E-03 1.7500 1ts32E+s
Eu-155 4.81756E403 02 0.05 0O.OE+00 1.1OE-04 2.19E-04 22500 1.345E.02
Fe-65 1.2397E-04 0.02 0.05 O.ODE+00 2.82E-06 5.65E-06 2.7500 7.602E Ot
H-3 4.5697E403 0.02 0.05 0.00E+0O 1.04E-04 2.08E-04 315000 391oE6-
l-129 7.5300E.07 0.02 0.05 G.OOE+OD 1.71E -0 3.43E-08 5.0000 3.743E402
Kr-85 1.0850OE01 0.02 0.05 0OOE+00 2.47E-03 4.94E-03 7.0000 4.178E-03
Np237 9.5561E.06 0.02 0.05 .OOE+00 2.1E-07 4.35E-07 11.0000 4.716E-04
Pa-23 2.0359E4-09 0.02 0.05 0.00E6+O 4.64E-1t 9127E-11
Pb-210 4.9728E-11 0.02 0.06 O.COE+00 2.83E-12 226E-12
Prn-14 4.8502E2-0 0.02 0.06 Q.OOE+00 1.OE6-03 2.21E3-0
F1-F3 1.2934E-02 0.02 Q05 O.OOE+00 4.16E2. 4 8.3E.847

n-1239 4.215E-C04 Q02 0.06 .ODE+00 9.75E4S6 t.9E4-05
Pu-z40 1.z486E0 0 02 0.06 0.o+0 4.55ES-0 1.1E7-05
Pu-241 3.341E42 0.02 0.05 O.OE+O 7.61E-04 1.52E3-0
Fi-242 5.6329E7 0.02 0.05 0.OE+00 &27E1-1 1.65E413
Rh-220 42854E-10 0.02 0.05 .OOE6O0 5294E-12 1.04E-01

-22 1.t24276E-14 0.02 0.06 .OOE6+O 2.S3E-16 6.66E-16
Ru1628 645S948-06 0.02 0.05 0.00E600 1.45E-07 2.91E-07
SU-79 1.2933E5- 0.02 0.05 0.00E+00 2.94E3T7 m.89E4P7
Sn-20 2.1574E-05 0.02 0.06 QOD.E+00 2.64E-17 51271E407
Sr-90 1.924BE+0C 0.02 0.05 0.OOE+00 4.32E-02 74E*u02
Tc-99 4.2239EC04 0.02 0.05 O.OE+00 9.62E-46 1.92E-05
Th-226 5.953E-12 0.02 Q05 O.OE+00 t.36E-t3 2.32E-13
Th-23 4.186SE-S 0.02 0.05 5O.3E+OO 9654E-t0 5.91E4
Th-3 1.9270E-4 0.02 0.06 QO.OE+0O 4.38E-t6- .78E-6
Ther 4.6024Ea4u 0.02 Qe05 QC.E+O40-029 2.10E-09
U-232 12582E4J 0Q02 Qs05 QOOE+OO 2.8SE- 5.e73E49 TSemal POWa
U-233 2-S825E409 0Q02 0.05 Q.OOE+00 5.8BE-11i 1.18E-tO NominalHog B ounding.,

234 1.84 04 0Q02 QOS QODIE+CO 4.20E48 840E46 .Ovulput Heat ouZxi -
U>235 -2.7235E458 0.02 0.00 3.93E-04 3.93E404 3.93E404 M~atto (waft)
U-Z38 1 .5493E405 0 02 QOS6 QOOE+CO 3.53E471 7.06E47 s5t-4 1.10Ewoi
U3 4c285tE49 0Q02 mOO 5.39E46 539E46 5.39E46 Total Total
Y-sO t.9ZS4E+C0 0.02 Q.05 O.ODE+OO 438E402 8.77E 02
Other Rdonuclides 4.4DE402 8.81E402

um STmpate s Mo" B _____ _ Baifrb.esnd atecket
Templane Sdeleon Sumay

From SF0 Used |s for Pmetor Dten
Reactor f UGHT WATER UKHT WATER

FU CW9 AWLIIM A UM |
BOL HU Co lI0 1 1) U I

BBL Enricturent -L- ~91~g 8mwm 11cO I

Bumup Summary (ItWdf -foBsb1r bumup used Iesiu ate.

Nomninalt 0.o 2 m S___E ___d bsiteen'briveeSFD (w tdil UWN
fludihstf o.o Bo w hwomd b be t" llalX hu

Checks_ ____

Esiated B pn-
Bumup Mutiplier r hD Estihud EOL H0UIGlv EO HU

_ _n _ _ 0.000

'Readm sw dwem. core rmm lo., moa9 dippg at oter dae cwffsrq thla Wt ailon esesed OfWud.

'TrW hn* for ul associated Wlth tIhs wau" mut be dvied by BOL heavy metl mas te gdac bump vake (MW5.

A
j

J
j

I

I
I

k.D
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tFuel Radionuclilde hIventory Worksheet I --

L FueadaT-Vplate Wbrnmon I ; i -
Fuel Hae: ARMF/CFRMF MARK I

9tF D: 9
Fud Units & DeBsr 56. 15 FLAT PLATES
HeavytMetalltass: BOL-129kSg: EOL-1129kg
ROD Stornae Site: SRS

'FU decay -w dat. 1991
Estites as d: 20O

Template: ATR IgMht Water, Akn.. 60 to 100% U)
' Tmple sumupQAwd): 367.2

Template l Peavy Metal Mss (U1T): 0.00116689
Tmnmpate Dey Tnee: 15 weas

Estrmated
Canister usage:

2S.X33'

U. Etinitts iD m. (xb b V. Yb Gamma Sources

photon Total
CUlMWd From lominal Bounding Fuel hIitial Activity Norinal Fuel Bounding Fuel Energy Piotonsec

Radkoucide Template Fuel Bumup (Wd) Bumup (MWdI (Cl) Inventorie(Cl) hIntoeCI) Group bounding)

AC-227 4.5861E-10 1.30 13.74 O.ODE+00 5.95E-10 6.30E-09 Avg. 1eV

Amn-241 1.7832E-03 1.30 13.74 O.ODE+00 2.32E-03 2.45E402 0.0150 1.6e38+12

An-242n 4.3410E07 1.30 13.74 O.OOE+00 5.64E-07 5.9SE-06 omso 3.41tE+11

An-243 1.4907E-06 1.30 13.74 O.OOE+00 1.94E06 2.05E405 0.0375 2.98SE+11

C-14 5.7162E-09 1.30 13.74 O.OOE+OO 7.42E-09 7f5E480 0.0575 .183E+11

Ct4S 1.3124E-32 1.30 13.74 O.OOE+00 1.70E-2 1 .SOE-31 00850 1.928E+11

Cn-243 1.t568E-07 1.30 13.74 O.ODE+00 2A1E-07 2.55E-06 0.1250 1.323E+11

Cm-244 3.5512E-06 1.30 13.74 O.OOE+00 4.61E-05 4fSE-04 0250 1.666E+11

CO<6O 1.0261E06 1.30 13.74 O.OE+00 1.33E405 1.41 E-04 03750 7275E+10

Cs-134 1.6931E02 1.30 *374 O.ODE+00 2.20E02 233E01 05750 1.191E+12

CS-13S 34477E306 1.30 1374 O.ODE+00 4.48E-06 4.74E-05 o500 Z80SE+10

Cs-137 2.2800E+00 1.30 1374 O.ODE+00 2.9SE+00 3.13E+01 12500 1.417E+10

Eu-154 3.6656E402 1.30 1374 O.OOE+00 4.76E-02 5.04E-01 1.7500 5938E+08

Eu-155 9.6841E-03 1.30 13.74 O.ODE+00 1.26E-02 1.33E-01 22500 7.428E+.0

Fe-I5 4.6977E-04 1.30 13.74 O.ODE+00 6.10E-04 645E-03 2.7500 4.465E+04

H-3 6.0485E403 1.30 13.74 0.00Q+00 7.85E403 831E-02 3.5000 2.408+03

1-129 7.53DOE407 1.30 13.74 O.OE+00 9.78E07 1.03E405 6S.000 7.537E+00

Krt85 1.499E-01 1.30 13.74 0.00E+00 1.95E041 2.06E+00 7eoco0 &368E-01

Np-237 9-5534E-06 1.30 13.74 O.OE+00 1.24E4 131E-04 11.0ooD 9.412E-02

i328 .9NiE402 1i30 13ii4 OODE+CO 2.47E402 Z61E-01

Fi-239 4.2838E404 13D 13.74 O.ODE2+OO 5.56E404 5389E403

PIF24O 2A379E404 1.30 13.74 O.ODE+OO 3.17E404 3.35E403

Pu-241 4.2511E402 1.30 13.74 O.OOE+CO 5.5E402 6e84E-t
Fs2042 3.6329E407 1.30 13.74 QODOE+CO 4.72E407 4.99E4S6

PF-26 1.4725E-10 1.30 13.74 O.OOE+OO 1.9tE-10 2.02E409

Oast22B 8.9760E-15 1.30 13.74 Q.OOE+CO 1.t7E-14 t.23E-13

Ru-106 1.9752E404 1.30 13.74 Q.ODE+OO 2.56E404 2.71E403

SIF-79 12933E-05 1.30 13.74 O.OOE+CO 1.A8E405 1.78E044

SIF126 t1.11574E4-5 1.30 13.74 Q.COE+CO 150E405 1.59E044

Sr-90 2.1680E+00 1.30 13.74 OOOE1+CO 281 E+C0 2.98E+Ot
Tc-99 4.2239E404 1.30 13.74 OLOOE+CO 5i48E4-4 5JD-03

Th-229 3.9270E-12 1.30 13.74 QOOE+CO 5.10E-12 5.40E-11

Ttt-230 3.357SE-06 1.30 13.74 QOOE+CO 43WE-08 4.61E47

TtF?3 154A52E-14 1.30 13.74 QODE+CO Z01IE-14 2.12E-13

Tt-20 4.6705E408 1.30 13.74 O.OOE+CO S.0SE-08 6.42E407

tJ?3 134D45E-07 1.30 13.74 QODOE+CO 1.69E4C7 1.79E4S6

W-3 23739E49 1.30 13.74 QODE+CO 3.08E409 326E48 I

U-234 1.6423E404 1.30 13.74 O.ODE+CO 239E404 253E43

U-235 -2.7?35E4S6 1.30 0.00 225E402 225E402 2.25E42-

U.-23 1.5493E45 1t30 13.74 O.ODE2+CO 2.01E405 2.13E044

t923 . 42851E-49 1.30 0.00 2.92E404 2.92E404 Z2ME044

Y490 2.1ti86E+00 1.30 13.74 O.ODE+CO 2-82E+tlO 2.98+01

Dther Radson 2.82E+00 2.99E+01

K r seumat "Y' Burmp Sumay andtsR7 i

Templtee Selection Summry
From SFD Ued Saa for Paraeter Ditbrences:

11,1ctor tor VJGT WA1ER UGHDT WATER
Fuoe=di AU~r ALUM

WL Htwt Co er1

SttL Enrihom nt 92292706N21 eo to 10

IBurnuip Summary (we) :]Bais for bumnup use In stimate:

FreotmSF

Thennal Power

Ntomnalt et Ouningt

. Matta) ^ t atta)

3.7-42 3.72E-01
Total Total

I

Mhin:[ 130I tisle 1*. *ecsy m hen u(M..ftd lisMWd

13.741 . _ _, .

.- I SwurnpMulipir I '::ve:Bunu I EaIkated EOL HMGvNm EO. MM
J000

. .

F Reactsra bdwn. core CODnoval, eirage. shipping or r daSe m elinnngtt V tfradafon ceased for fa.

_- sTotal btaeup kw all kWd asecdated wilh Oti wou~eet mst be ivdd by M heay maul mass ID get specific bsuip values (IIiWMT).
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A
Fuel Radionuclide Inventory Worksheet

L Fur aMS TenpIate ; witati o *: s
Fuel tLee. oRVIfRiAWF MARK I EL

SNF ID: 10
FUl Units & Dower 2 -15 FLAT PLATES
Heavy Mel Maw: SOL0236kg EOL.0236kg
ROD 5orage Sib SRS

'Fue decay Sltedate: 1991
Estimate as a: 2010

Templat: ATR (Upht WaSW, AkIM.. 60 be 100%, U)
'Tenpbat bumup(gWd): 387.2

T pl Lat e 804 H ea MBa Mea MM 0.00116689

Estinated
Canister usaoe

IrxIt
I 0.08

JIL Estimats Is X. xb b y. ' Gammn Sourcee
Photon Tow

CU4Wd From Nominal Bounding Fuel Initial Actvity Nominal Fuel Bounding Fud Energy Photonalsec
Radionucift Tenlate Fuel Bumup (lWd) BumWp (MWd t (Cl) Invebtt leSC nvetorie(C§) Group (bounding
AC-2Z7 4.5861E-10 0.03 029 0.00E+00 124E-11 1.32E-10 Avg. eV
An-241 1.7832E-03 0.03 0.29 0.001+00 4.84E-05 5.12E-04 0.0150 3,427E+10
Am-242m 4.3410E-07 0.03 0.29 O.ODE+OO 1.18E-06 1.25E407 0.0250 7.145E+09
Am-243 1.4907E4- 0.03 0.29 O.OE+00 4.05E-08 428E407 0.0375 5239E+09
C-14 5.7162E-09 0.03 029 O.OOE+00 1.55E-10 1.64E-09 0.0575 8.653E+09
C36 13124E-32 0.03 029 O.OOE+00 356E-34 &77E1-2 00850 4.D31E40
Cm-243 1.856E0-07 003 029 O.OOE+00 5.04E-0 5233E-4 0.1200 Z766E9C9
CKr24 35512Ef-0 0.03 029 0.OOE.00 9.64E-07 1.021E-0 02250 3481E+09
Co-60 1.0281Ef-0 0.03 0.29 0.001+00 2.78E-07 2.95E-06 0..050 1.52tE+09
Ct-134 1.6931E47 2 0.03 0.29 4.0E1+00 4.08-12 4.31-7l0
CS-135 a.477E08- 0.03 0.29 O.OE+00 9.36E4-18 9.90E4-7 0.8s00 s.408
CR-l37 22800E+0O 0.03 0.29 .OOE+00 6.139E-02 8.55Et 12500 2S2E+08
Eu-154 36656E-02 0.03 0.29 O.OOE+00 9.95E-04 3.OSE71 2 t.7s 1241E+07
Eu-155 9.6841E743 0.03 0.29 O.OOE+00 2.63E41 4 Z778E43 2250 1553E+04
FS-5 4.697E044 0.03 029 O.OOE+00 I 27E8 *-35E4-4 2.750D 933E1-
H-3 6.0485E-043 03 0.29 O.OOE+00 1.64E-04 1.274E-043 3. 5.938E+01
I-t29 7._3O-_7 0. 0s o.ooEo t .SS9 .1E-07 &0 1.5950
K1-85 t.49891t 0.03 029 Q.OOE+00 4.07E43 4.31E42 7.0000 t.731E 02
t1p-237 9.5534E-M 0.03 0.29 0.008+00 2.59E.07 2.74E-0 11.0000 t.94E03
Pa-23t 1.6550E4- 0.03 0.29 0.OOE+00 4.49E-11 4.75E-10
Pb-210 2.6630E-11 0.03 0.29 O.OOE+00 7123E-13 7.65E-12
PmF147 1.8156E41 0.03 0.29 O.0OE+00 4.93E-03 5e21Ea42
Pu-238 2.890E4-02 0.03 0.29 O.OOE+00 6.15E14 .25E-03
Pu-239 4238E-04 0.03 029 0OE+O0 1.16E-05 12E-04
Pu-240 2.4379E540 0.03 0.0 OO+O .E-0 6 7.00E-0C
Pu-241 4.251 1E402 0.03 029 O.OOE+OO 1.15E43 1.22E402
Pu-242 3.632E-07 0.03 0.29 0.001+00 9.86E-09 1.04E-077
Ra-226 i.4725E-10 0.03 029 QODOE+OO 4.00E-t2 4.23E-11I
Rai-228 8.9760E-15 0.03 029 QOO0E+00 2.44E-18 2.58E-15
RU-108 1.9752E404 0.03 0.29 5O.OE+C0 5.36E-08 5.67E-06
SO-7 1 2933E456 Q03 0Q29 O.OOE+OO 3.51 E407 3.71 E46
Sn-120 1.1574E405 Q.03 0.29 O.OOE+OO 3.14E407 3.32E465
Sr-go 2.1680E+00 0.03 029 O.OOE+OD 5.89E-02 .E3-01
Ther9 42239E04 ao3 029 O.OE+O 1.15E-05 12tE-04

rh-2 me 3.9270E-3 2 Q03 0_29 QOOE+OO 1.07E_13 1.13E_12
Th-MD 3.3578E408 Q.03 029 QOO0E+CO 9.111E-10 9.64E49
TIF232 1.5452E.14 Q.03 029 Q.OOE+OO 4.191E-16 4.44E-15
T1-208 4.6705E48 Q.03 029 QOCOE+OO I 27E409 1 .34E408
CF232 t.3045E407 Q.03 029 O.OOE+CO 3.54E409 3.75E486 Thermal Power 7
L-233 2.37391E409 Q03 0Q29 O.OOE+CO e.44E-i i 6.62E-i o aminalH uat doun di n
L1434 1.8423E404 Q.03 0.29 O.ODE+CO 5COE4S6 5209E405 0U NM - OU
11235 -2.7235E486 Q03 QCO1 4.75E404 4.75E404 4.75E404 (waft)t fWatb)
U-238 1.5493E405 0.03 029 O.OOE+CO 4.20E407 4.45E48 7A7EW4 7.7sE-0
U-23J -4285E490 Q03 0.00 533E8& 5.38E406 5.38E46 Total Total
Y490 2.1686E+OO Q.03 029 QLOOE+CO 5.89E402 6.23E-0t
omhe, Rldokadb 5.90E 02 6.251E-t

Templaft Select_____o_____I BartaUp SummaryFD amraChecksA

Template Select0on Summary
from SFD, use fa or Prmtr Dilblrencew.

Rects o WIG 1_ _ __ _ LI__WWTER
Fu Clth: U ALUMI

SM MM ConsEtifng"=

80L Enrihmn %:1 9322 eo b 100

BmpSummiary (iWdr fo as r bumnup used In esthmatb:
F aS'D I Es~aed

Nominol: krop Wm3 " km Sleunbodq5Dicnead b MW

Soundh9: 0.00 0
'RecmA .ommod9randsn, oPi, o crothwdab bning 9ut bn Lt ledorhW

'Total bwnwp kr all fu associated wM Me wtalde mut be dvkhd by 9OL h0ay metal masa So get qpedk biunup vaku eMW&MT).

J

j

j

j

j

j
I

j

-j
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Fuel Radionuclide hventory Worksheet
~. Fael andl TepateI Qaral -

Fuet Nama "FCFGMMF IAFDCII
SNFD 5:11

Fuel Utls & Descr 8 -15 FLAT PLATES
Heavy Metal Mass: SOL.1.164&g; EOL.1.S64kg
ROD 5torage SUlr SRS

'ft. decay art date: 1991
Estimates es oft 2010

Template: ATR (Ligt Water, Alum., e0o 100%. U)
'Teaplate sumup(MWd): 3672

Template BOL Heavy Natl Man (lU) 0.0 16689
T .. f nrrTtn- I5 -

Estinated
Canister usage:

0.33

PI.xtinatess tn x. Xb b Y. Yn Gamma Sources
Photon Total

C-UUWd Fromn Nominal Bounding Fuel hitial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radkonucide Template Fuel Bunup (UWd) Burnup (Wd)' (Cl) hnvntorka(c) hventorlas) Group (bounding)
Ac-227 4.5861E-40 0.13 1.42 0.OOE+00 6.14E-11 6.50E-10 Avg. 1eV
Am-241 1.7832E-03 0.13 1.42 Q.OOE+00 2.39E-04 2.53E 03 0.0150 1.690E+11
Am-242m 4.34I0E-U7 0.13 1.42 0.004E.00 .SA1E-08 6.15E-07 0.0250 3.524E,10
Am-243 143907E-06 0.13 1.42 O.OOE+00 2.00E8-7 21E406 0.0375 3077E+10
C-14 5.7162E409 0.13 1.42 0.00E+00 7.65E-10 Q.10E-09 0.0575 3281E+10
C136 1.3124E-32 0.13 1.42 O.OOE+00 1.76E-33 1A.16-32 0.0850 1.988E+10
Cm-243 1.F568E4C7 0.13 1.42 O.OOE+00 2.49E408 2.63E-07 0.1250 1.354E+10
Crn-244 3.5512E-05 0.13 1.42 O.OOE+00 4.75E-06 5.03E4-05 02250 1.717E+10
co-so 1.0261E405 0.13 1.42 0.00E+00 1.374-06 1.45E4-05 0.3750 7.5028.09
Cs-134 1.6931E4-02 0.13 1.42 O.OOE+00 2.27E-03 2.40E-02 05750 1218E+11
Cs-135 34477E-06 0.13 1.42 O.OOE+00 4.62E-07 4.88E-06 0.8OJ 2S92.+09
Cs-137 2.2800E+00 0.13 1.42 0.OOE+00 3.05E4-01 323E.+0 12500 1.461E+09
Eu-154 3.6656E-02 0.13 1.42 0.OOE+00 4.91E-03 5.19E42 1.7500 6.122E+07
Eu-165 9.6841E-03 0.13 1.42 O.OOE+00 1.30E403 1.37E02 2250D 7.669E+04

-

Fe-65 4.6977E.04 0.13 1.42 O.OOE+00 I
H-3 6.0485SE43 0.13 1.42

2.12E41 7.0o 8-545-E02
128E-06 1.35E06 11.0000 9.088E-03

Pa-231 1.6&50E-09 0.13 1.42 O.OOE+00 222E-10 2.34E-0g
Pb-210 2.6631E-1 0.13 1.42 0.00E+00 3.56E-12 3.77E-11
Pn-147 1.8156E-01 0.13 1.42 0.OOE+00 2.43E02 2.57E-01
Pu-238 1.8990E-02 0.13 1.42 0.OOE+00 2.54E-03 2.69E402
Pu-239 428384104 . 0.13 1.42 0.OOE+00 5.73E4-05 .07E-04
Pu-240 2.4379E4-04 0.13 1.42 0.00E+00 326E-05 3.45E-04
Pu-241 4.2511E-02 0.13 1.42 0.OOE+00 5.69E43 6.02E-02
Pu-242 3&6329E-07 0.13 1.42 0.OOE+00 4.86E8-0 5.15E-07
Ra-226 1.4725E-10 0.13 1.42 Q.OOE+00 1.97E-11 2.09E-10
Ra-228 &9760E-15 0.13 1.42 Q.OOE+00 1.20E-15 1.27E-14
Ru-106 1.9752E-04 0.13 1.42 0.00E+00 2.64E-05 2.8DE-04
So-79 I2933E405 Q.13 1.42 O.OOE+OO 1.73E4B6 1.83E45
S-126 1.1574E-05 0.13 1.42 .OOE+00 1.55E4-06 1.64E045
Sr4D0 2.1680E+00 Q.13 1.42 QOOE+OO 2.90E401 3.07E+W0
Tc-33 422aE404 Q.13 1.42 O.OOE+OO 6.65E405 5.96E044
Th-223_ 3KO7E-12 Q.13 1.42 OOOE+OO 626E-13 6.56E-12
Th230 3238E-4m 0.13 a B a 2 P OOE+OO 4.49E409 4.76E48
Th23 1.627E-14 6013 1.42 O.WE+OO 2.07E-16 2.19E-14
Tl-20 4.6705E-W Q.13 1.42 Qw0E+ao a25E439 ae2E48
Ui-232 1.3ME04E7 Q.13 1.42 Q.OOE+OO 1.75E408 1.85E47
tl-233 2.373.9E4.9 Q.13 1.42 O.OOE+OO 3.18E-10 3.36E439
U-234 1.8423E404 Q.13 1.42 Q.OOE+OO 2.47E456 2.61E-44
U-235 -Z7235E406 Q.13 O.W0 2.34E403 2.34E403 2.34E4
U-236 15493Eff5 Q13 1.42 QW0E+WD 2.07E406 2.194
U-238 -42B51E4.9 Q.13 0.00 26Q9E405 2.69E405 2.e94
Y490 2.168E+0. Qe13 1.42 QOOE+OW 2.90E41 3.07E+
Other Radlr s 2.91 E41 3.0EO

VIL Te m &nbeSel12tion S12=6ry, bm p Sunp Me s bn 50 :ee
TemplaSe SeleMion Sumar ry

[Rcn ts _ _ U__d Res _ _r Pan_ Dteren__r_
Ile :o MoUsor KWATER LWilIATER

Feel Cbdd*: ALLUIM A'LUM

SOL Hlt Consteuedes: U u
Enrichmnrat %: 93.12714777 e[ I 000.

Bunu4S y 0MWd) _ for burnup used in estimate:

Frm. SFO rIsmd |
Noiali: 0.131 lau Wm *q km SFD (anried lo WM.
.omW : A212 kmS Wm *dl km Sf D (W~ Wo llw

Checks :

Burnup Mltuuiplier Given *unu WknxW FOL. Hl,1ven EOL HU
bominat 0.00 00I1c

gonk: 0.000.

Thermnal Power
Nomina lhti Bound Mg

fWatts) (Walts)
3.E843 384E-02

Total Total

_F

IReador aladn, core removal. eorae, ehppkg or fer dte coaSdming lal Wradaclon ceased or hul.

Tol bux ford ful kWasocaed with Ns wouiaeet must be dvided by BOL heavy metal mrea 10 get pecDc bsum~ values (MWdMT).
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i
Fuel Radionuclide inventory Worksheet

L4Fad a Teplakt Jnforali
Fuel tNo: A /ICFRMF MARK 11

SMF ID k 12
Fuel Unts, * Desor 4 -15 FLAT PLATES
Heavy Mad Man: BOL=0.09fk EOL=0.09Stg
ROD Storage S1.: SRS

'Fuel decay sut date: 199
Estimaas d: 2010

Template: ATR (UghM Water. A smL 80 ID 100%. U)
3Twetpla utiup(UW4: 3672

Templat SOL. Heavy Metl Mas (KM 0.00110881
Temnalat Decaw Tim 15sas

Estimated
Canister uae

08'x17
I 0A17

IAIL Exinstes m X. N4 b Y. yb Ganma Soaces

Photon Told
CIUWd Fron NOerdnIa Bounding Fuel Iitial Activity Nominalt Ful Bounding Fud Energy Photoenase,

Radionuclld Template Ful Bumup (UWd Burup(MWt (Co inventies(CI) inventeles(a, Group Mbounding
AC-227 4.5861E-10 0.01 0.12 O.OOE+0 5.O6E-12 5.36E-11 Avg 036
Am-241 1.7832E-03 0.01 0.12 _ O.OOE+00 1.97-05 2.08E4 0.0150 1.394E+10
Am-242m 4.341OE-07 0.01 0.12 o.OE+00 4.79E-09 5.07E-08 0.0250 2.907E+09
Amw243 1A907E-08 0.01 0.12 O.OOE+00 1.65E-08 1.74E-07 0.037s 2.538E+09
C-14 5.7162E-09 0.01 0.12 O.OE+00 6.31E-11 6.68E-10 0.0575 Z706E509
Cl-38 1.3124E-3 0.01 0.12 0O.E0 0 1.4s5E-4 1.53E-33 OJ080 1.640E+50
Cm-243 1.8568E-07 0.01 0.12 O.OOE+00 2.05E-09 2t17E-08 0.1250 1.125E400
Cm-244 3.l512Es-0 0.01 0.12 O.oDE+00 392E-07 4.15E-08 02250 1A6E+50
Co-s0 1.0268E-05 0.01 0.12 O.OOE+00 1.13E 07 1.20E-0o 03750 6.187E+.0
CS-134 1.6931E-02 0.01 0.12 0.05+00 1.87E-04 1.98t-03 0.5750 1045E+10
Cs-l3s 3.4477E-06 0.01 0.12 O.OCE+00 3.81E-08 4.03E-07 0.8500 2-385E4.0
Cs-t37 2.2800E+00 0.01 0.12 O.OoE+00 2.52E-02 2.66E-01 12500 1sco0
Eu-154 3.6656E-02 0.01 0.12 O.OOE+00 4.QsE-04 4.28E-03 1.7500 5.0495E.0
Eu-155 9.6841E-03 0.01 0.12 O.OOE+OO 1.07E-04 1.13E-03 22s00 6317E+03
Fe-55 4.677E-04 0.01 0.12 QO.OE+00 5.19E-Of 5.49E-05 2.7500 &.790E+.0

-3 ff.&0485E-03 0.01 0.12 QOOE+00 6.68E-05 7.07E-04 35000 Z415E+01
1-129 7.5300E-07 0.01 0.12 Q.OOE+00 S.31iE0 8.80E-08 s.00 6.454E-02
Kr-85 1A989E-01 0.01 0.12 QO.OE+OO 1.65E-03 1.75E-02 7.000) 7.1t77E43
Np.237 9-5534E-06 0.01 0.12 O.ooE+OO 1.OSE-07 1.12E-06 11ocoo 8.062E-04
Pa-23t t.65s Q5-0 0.01 012 0.00E+00 1.83E-11 1.93E-10
P-210 Z.6631E-11 0.01 0.12 Q.OOE+00 2.94E-13 3.1hE-12
Pm-147 2.ff56E-0 0.01 0.12 0.OOE+00 2.60-03 2.7-0 t 2
Pu-238 1.899E-042 0.01 0.12 Q.OOE+00 2.tOE4-0 221-03
Pu-239 4.283SE-04 0.01 0.12 1.OOE+00 4.93E-08 S.ooE-04
PU-240 21.379E-04 0.01 012 QO.OE+00 2.61E-06 2.81Es-0E
Pu-24t 4251 E402 0.01 002 O.OOE+0O 4.69E-04 42.7E3-0
Pu-242 3.6329E407 Q.01 0Q12 O.OOE+OO 4D01E-s 4.24E-a
Ra-22ff 1.4725E-0 Qot1 Q.12 o.ooE+OO 1.63E-12 1.72E-ttI

Ra-22a &.976012-16 0.01 QL12 QO.OE+OO 9.91E-17 1.OSE-ts

Ru-10ff 1.s752E-06 0.01 0.12 QO.OE+oo 2-tsE810 2.3tE-0s

Se 79 12s-033E0s Qot1 0Q12 oO.OE+00 1A3E407 1St1E-f

sF-12ff 1.1574E-0 Qot1 0.12 O.OOE+OO 1.28E407 1.35E-06

Si-90 2.168E+00 0.01 0.12 O.OE+0O 2-39E-02 253E-01
Ther 4223aE4 Ote 2t2 QOOE+oO 4.6fE4-0 42.34s-
Th-229 &.s270E-12 0.01 0Qt2 QO.OE+OO 4.3E-14 4.59E-13

Th230 3.3s78E468 Qot Qt2 Q.OOE+oO 3.7tE-tO 3s2E-s

Th-z32 t.s4s2E-t4 Q.01 0Qt2 O.OOE+OO 1.7tE-16 1 fftE-15
TI,208 4.670SE-f Qot1 Qt12 O.ooE+oO s t6E-10 5.46E-09

LI-= 13ME04E7 Q.01 0Q12 Q.OOE+oO 1 .4tE49 1.52E-09 Thermial Poer
U-233 2373sgE49 0Ql 0Q12 Q.OOE+oo 2.62E-11 2.77E-tO Nomnal Hog Bouling

Ul e a4 1t 423ES4 0.01 0Q12 QaOOE+Oo 2.03E46 2.1sErs Oanpd i Hadeutut _

U-235 -2.723SE-0 Q8 0.0 0 O I.9OE-04 1.s0E404 *.9DE404 (wat) -Wellsh
U-236 1-S493E-05 Q.01 0l12 Q.OOE+OO 1.71tE47 1.8tE-ff 3.04E-oM &17E-
U-23a 4285t E409 Q01i 0.00 2.69E46 2.69E-06 2.69E4 Tota Total
Y-90 Zt16a6E+OO Q.0t O.12 QOOE+OO 2-39E402 2-53E t
Otherf Radlnu zi 2.40E402 2-54EN-t1

T at Selection Summary
Fro S'FD Ued Basi fr Parar D rce

Rtect Odr f WIfWATER UGkffWAE5R

FWI CIa l ALUMA ALUM
BOL NM H : U Coms unU

BOL Enricme t %: 1666667 eo t1tlO

Bulw Sumimayr (UWdl) - -aB for bumup used In estimats
From SFD Eal1mated

Nlwnhat O.W1 Nt UIw tJZ knnSFD vd bI~uw

BouncalwM0121 banup teha M*ec ShR)SF wmonhdbAl l.

Checks.

EstimaSd Bunltae

BurypMIJUPlr Git n Buu Es_ ate EOLHIX EOL HU
Nominabct 0.00 00

B ":1 0.00 0.0
'RFadortlaawn owre removal. storaga, dth f 0ba da o oflrb W b lceaaad for kl

5
Total bunulp for lf ;ill aasodale wlt the wo et must be dlded by heavy metal mass lo got peoc burmp v aYe (MWdAIT).

I

A

I

I

I

I

j

I

j
J

j.
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Fuel Radionucide Inventory Worksheet - -

A? FU"I and i Tp~ate..inforomlati
Fuel NMw: ATR

SNF 0* 15
Fe Units I Desacr 1576*19 CURVED PLATES
Heavy Metal Me: OL=1818704kg; E011313.754kg
ROD Storae Site: SRS

'Fud decay MM date 1965S
Calknataeael : 2010

Template: ATR /Ught Water, ian.. 60 b 100%, U)
2Templae Uunup(MWd): 3672

Template 3 4. Heay Mel Ma l): 0.001168
TamntW Deeq The: 25 yars

Estbnated
Canister usage:

18x1iC
78.80

I!L Eadmats F.mDE n a. W b y Yb Gamma Sources

Photon Total
CMWd From Noninal Sounding Fuel hiltial Activity Nomninal Fuel Bounding Fuel Energy Photonlsfec

Padilonuclde Template Fuel Surnup (WW Su-nuup (LWd) (Cl) invent (orba) hwentorbeCi) Group (bounding)

Ac-227 1.1465E-09 480,779.86 961.559.72 O.OOE+00 5.1E-04 1.10E Avg.MeV

AM-241 2.3056E-03 480,779.88 961,559.72 O.ODE+OD 1.11E+03 2.22E.03 1 00150 S98.E+16
18ss+16
13628E+16
1.748E+.I6

Cl31 1.3124E-52 480.77986 961JiS9.72 Q.ODE+00 6.31E-27 1.26E-26 I t1OSE.16

Cm.-243 S I

CMi-244 I

2 o.OOE+00 7.08-02 1At. -0E 01250 7.60W+15
0.OOE+00 1.16E+01 2.33E+01 _02250 910tSE+15

.QOOE+00 1.33E+00 2.65E+00 0.3750 3 E+ts15
0.OOE+00 2.83E+02 5.66E+02 I 05750 6.490E+16

Co-60 6 I

Cs-134 5 480,779.86 961,559.76
Cs-135 3.4477E-06 480,779.86 961,559.72 0.OOE+00 1.66E+00 332E+00 I 0.8500 9.2+14

5201E+14

Fe-55 32707E-05
H-3

4
4
4

580,779.86 I .QOOE+00 1.57E+01 3.14E+01 100E409
2 O.OE+00 1.66E+03 3.32E+03 3.5000 1.132E+06

1-129 5 961,559.72 0.00E+00 3.62E-0 724E801 I OWO0 3806E+05

Kr-4S 7.8540E-02 480,779.86 961,559.72 0.0E+00 3.78E+04 7.55E+04 1 7.0000 4.188E+04
- 113000 4.686803

PM-147 1t2952E-02 480.779.86 961.559.72 .623E+03 1.25E+04

PU-239
PU.240
PU-241
PU-242
PA-226
Ra412R

1.7549E-02
4.281OE-04
2.4357E-04
2.6277E402

480,779.86 961,559.72 0.00E+00 8.44E+03 1.69E+04
480.779.86 961.559.72 O.OOE+00 2.06E+02 4.12E+02
480,779.86 961,559.72 O.ODE+00 1.17E+02 2.34E+02
480,779.86 961,559.72 0.ODE+00 1.26E+04 2.53E+04

3.5329E-07 480,779.86- O.ODE+00

Ru-106 2.0477E-07 4
SE-79 12933E405 4
Sn-126 1.1574E405 4

80,779.86 961,559.72 .ODE+0O 9.84E-02 1.97E-01
80,779.86 961,559.72 O.ODE+00 8.22E+00 1.24E+01
80,779.86 961,559.72 0.00E+00 6.56E+00 1.11E+01

Sr-90 1.7092E+00 480,779.86 961,559.72 O.OOE+00 822E+06 1.64E+06

Tc-99 42239E-04 480,779.i6 961,559.72 O.ODE+00 2.03E+02 4.06E+02

Th-232
TI.208

480,779.86 961,559.72 O.0E+00 t29E-08 2.59E8-8
480.779.86 961,559.72 O.0OE+00 2.13E402 4.26Eo02443368E08

961,559.72
961.559.72

5.79E-02 1.16E-01
1.44E-03 2.89E-03

U-234 1.8497E-04 480,779.86 961,869.72 O.OE+00 8.89E+01 1.78E+02
U-235 -2.7235E406 480,779.86 0.00 3.66E+00 2.35E+00 3.66E+00
U-236 1.5493E405 480,779.86 961,569.72 O.OE+00 7.48E+00 1A9E+01
U-238 -4.2851E-09 480,779.86 0.00 . 4.18E-02 3.98E-02 4.18E-02
Y-90 1.7094E+00 480,779.86 961,569.72 O.0oE+00 8228+05 1.64E+06
Other Radlonieas 828E+06 1.86E+06

Thermal Power

Morinaml Falt Bounding
,, Output ' at Output

(Watts) (Waflts)
Tobl 238404
Total TOta

p

prio SFD uacd i
R o : UGHTWAlER UGHTWATIER I

.Fuel Ch=ddlg: ALUM ALUM
SOL M Constite:1 U U

BOLEnulclumt%: 93.164 O0 10 100

lasts for Parameter Oflaerencms

I
I [Bumup I

I

rCOTa
-

jEsis for burnup used bd estimats:

Notl: _
sodg: _

Freon U0Eatnaad
f4N 8celraua8us9 NaieWWdlob~ekemeFtOal bane

.- I
Eatntd rnmuip

StMup WlWIar I Given tunup Esltmated COM. t£mCL UM
I 1 21tMminal

Bounefin
. ._.a.

'Reacr *tdiw. com moval. sorage. ~ppng or ttr ds cnlm bat Stanaton ca for We.

_ Total b tor al fu odat with Wei wmtsaeeut tb dto de by BOL twavy metal mos to get W fc tW vasa /UWd).

OOEIS.FIMIP-M7
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I
Fuel Radionuclide Inventory Worksheet

;L Ri am4Terpate nI'ontutioqe,~ -I
Fuel lmos ATh

SNF 0 # 16
Fuel UitIs & Dueser 4132 -19 CUR VED PLATES
Heav Metal1 Memw BOL=4768-12f; EOL.3705M99kg
ROD Stmugp SIW SRS

'Ful d sy sl dal 2035
Estiate m o0 2010

Ternplte: ATR (Ught WaWr AL, 60 b 100%. U)
rTemplate BDaup(3w4: 3672

Tem t 80L Heavy Mad Mu (ETh 0.00116689
Turnplb Decay The: 5 yeVW

Estimated
Canister usage:

r6x1' I
206.600

JV. atinmates .a 4 I N,, Xb b Y. Yb [ GaM== Sources
I Photon TOM

Ca Wdti From Nomaina Boundng Fuel Inita Activity Nomind Fuel Boundng Fuel I :=w Photonafsec
Ten41ate * Fuel Burnu treWdf Bumup tMWd (CB) hventoruesutiC InventorleaCI) Gro Ibouncilna)naoonusww

AC-227 1.4545E-10 1,017,446.76 2.034.89351 O.E+00 1.48E-04 JAm-241
Am-242n
An-243
C-14

O-458E216

1.017.448.76 2 11.52E5+0W 3.04E+00 0.0375 7.805E+16
5.7244E409 1.017.446.76 2.034.893.51 O.OE++00 5.82E-03 1.16E-02 I 0.0675 7.674E+16

Cl-M
Gm-243
Cm-244
CoO ___

1.017.446.76 2.034.89351 O.E0+00 1.34E-26 2.67E-28 0.0650 4.892f+16
I. J1,017,440.17 Z 8sU1 u.tC+WiA Z.41 t-u1 4.5Ztc41 0.12zw 42J"t+1s

52042E-05 1,017,446.78 2,034,893.51 0.002E00 5.30E+01 1.06E+02 4.147E216

i.017.44A76 3.51 E+00 7.02E+00 I .850 3 61E+1i
CS-137 2.8M1E+00 1.017.448.76 2.034.893.51
Eu-154 1,017,44&76 2

1,017,44676 2

I O.0E+00 2.92E+06 5.85E+06 12500 7.183E+15
I 0.00E+00 a.35E+04 1.67E+05 1.7500 3.012E.14
I O.E+00 3.98E+34 7.96E+04 22500 6.318E214
I O.0E+00 6.86E+03 137+04 i2.750o 3.635E212

I
Eu-155
Fe-65 1,017,446.76 2,034,893.51
H3 1.0599-02 1.017,446.76 2.034.89351 O.OE+00 1.08E+04 2.16E+04
1-129 JI 1.515Ec04
Pa-231 8a9297E-10 1.017.448.76 2.34.93.51 0.00E+00 9.09E404 . 1.82E43
Po-210 3.7609E-12
PM-147

1,017,446.76 2034,89351 0.00E+00 3.3E-06 765E-06
10 1,017,446.76 2,034.89&51 0.00E+00 2.59E+00 5.18E+06

1.017,446.76 2,034,893.51 o.OE+O0 2.09E+04 4.18E+04Pu-238
Pu-239
Pu-240 2.4401 E-04 1.017,446.7 2
Pu-241 6.8764E402 1.017,440.76 2
PU-242 3.6329E407 1,017,44676 2
Ra-226 3.8045E-1i 1,017,44676 2

1.034,893.51 O.oE+w0 7.00E+04 1.40E+05
2,034,893.51 O.0oE+00 i70E-01 7.39E-01
2,034,893.51 O.OE+00 3.87E-05 7.74E-05

J
J
A

Ra-228 2.9902E-15 1,017.446.78 2,034.8951 OODE+00 3.04E-09 OSE0-09
Ru-106 1.905E4-01 1,017.448.76 2,034.89a1 0.00E+00 1.94E+05 388E+06
Se-79 1.2936E-05 1,017,446.76 2,034,893.51 o.OE+00 1.32E+01 2.63E+01
Sn-126 1.1574E-05 1,017,446.76 2.0348951 0.00E+00 1.18E+01 2.3S+01
Sr-90 2.7505E+00 1,017,446.76 2034.893.51 0.O0E+00 2.80E+06 5.60E+08
Tc-99 42239E404 1,017,446.76 t034.8951 0.00E+00 4.30E+02 8.60E+02
Th-229 1.884a -12 1,017,440.76 Z034.893.51 0.00E+00 1.92E-06 184E206
Th-230 1.7042E08 1,017,440.76 2.034,893.51 O.0E+00 1.73E-02 a47E-02
Th-232 7.8132E-15 1.017.446.76 2,034.893.51 0.00E+00 7.95E-09 1.59E4-
T7-208 4.4063E08 1.017,446.76 2.034.89351 0.00E+0 4.48E-02 6.97E-02

-232 13151E-07 1,017.446.76 2.034,893.51 QOD.E+00 134E-01 2.68E-1
U-233 1.956E49 11,017,443.76 2.034,89351 O.ODE+w0 i.99E-03 3.98E403
U-234 t.8371E404 1,017,44A.78 2,034,893.51 QQOE+OO 1.87E+02 3.74E+02
U-235 -2.7235E-06 1.017a78 Qw0 9 eOE+oo A.83E+Q0 9.60E+QO
U-236 1.5493E4)5 1,017,44A.76 2,034,893.51 QWOE+w0 1.saE+01 3.ISE+01
U-238 142851E409 1,017,446.76 O.w1 1.10E401 11.05E401 11.10E41
Y-so 2.7505E+w0 1,017,4w.170 2.034,893a51 O.ODE+W0 2.80E+D8 5 6DE<06
Othr Raioucides 5.2315+06 1.05E+07

mTe"Wh" Stleti" Burna" wpswm andChecks

Tem Selection Sun _ __r___

From SFD Usue Baste 10r Paranmer Dif r
Reactor M eo :WAZ ULIG WWAER

Fuel C ALM ALUM
SOL HU Consttuenl u U

BOLEnrichmet%- 93.154 600f100

Burnup Sumnnay (UWd _Ba_ 10fr bun used In estinub

I FrontF SFD Estmtd

Thermel Power

Mormiria Host S Bnding-
Oulput Hea Culpii.
(Watts) (watts)
61,1S04 1.4011#

I
ITotal ToW

A
J

I
1,017,446.1A'1 1,=.6 9=eudbamy he ed SR) jowwcrawtdb Ito M

I ,04835 ~mo.gkeoWmareb betwl. nmArh bum4L

-

=

I
Is imtkted henM

BtUoauP Multiplier I Given, Bimwit Estinated SO HMIGIvan EOL Hb
0. 101

I
NoBuiar

L---------
'Reactor shbewn. coge removal. soage, stPhob or olhxr st Aorbnbg; thut braramon ceeaed tor uul.

'Toed b yul for al fuel Asodoltd wilt lia workhe rtad be dvuded by B(X hewvmyMO baget speIiD to sp vaue (MWdM). I
A
ADOE/SNI/REP-078

Revision 0
March 2003

Page C-46 of C-581



Fuel Radionucflde Iwentory Worksheet
&fuel andn T-Vntak Informati -a

Fuel Name: ATR
SNF ID s: 843

Fui Uinls & Dew: 128 -19 CURVED PLATES
H"vy MtalMass: iOL.147.712a . EOL-99.32kg
ROD Storage 1Se: SRS

'Fud decay 9t date: t9 ;
Etnates a of,: 2D10

Template: ATR (U04 Water, Alum.. e to 100%. U)
reimplate Suru.(MWd): 3672

Template 0b May Mtaul Ma (Un: 020116689
Template Deay Tk: 25 years

Estimated
Canister usage:

181x1
16.401

yLmEs ate'trs Im X. 1 b V. Ye I Gamma Sources
.I Piott Total

CilMWd From Nominal Bounding Fueld MItal Acivty Nominal Fuel Bounding Fuel iEnergy Photonaftec
Tenmiate FFuel Bumuo (MWe Surnum EUWday ICi) knientorles(CII IrventomlesChI GmOup (bounding)Radlonuc l da

Ac-227 1.1465E-09 406 1.OSE-04 Avg. MOV
_+02 2.12E+02 0.0150 8594E215
E02 3.81E-02 1 00250 1.785E+15

AM-241

91,842.00 O.OE+00 &6.84E-02 1.37E-01 0.0375 1t555E+15
45.921.00 91,842.00 O.OOE+00 2.62E-04 5.24E44 1 00675 1.670E+15

C1-3 1.3124E-32 45,921.00 91J84ZO00 O.OE+00 6.03E-28 1.21E-27
On.243 4 A.45l2-17
_ _ _ _ _ _ _ _ _ _ _ _

45,921.00 91,842.00 0.00E+00 6.69E-03 1.34E-2
45,921.00 91,82.O O.0012+00 1.11E.00 2.22E+00CM-244 2.4221E-05

0.0850 1207E+15
0.1250 6.748E+14
02850 6.682E+14
03750 3.781E214
0.5750 6.199E+15

Co-60 2.7560E-06 45,921.00
A

91,842.00 0.02+00 1.58E-01 317E401 OJ500 8933E+13
4s.921.00 91,842.00 O.OOE+00 &31E+04 1.66E+e05 12500 42682+13

Eu-154 1.6386E-02 45,921.00 91,842.00 0.002+00 7.52E+02 1.50E+03
Eu-155 2.3957E-03 45,921.00 91,842.00 O.OE+00 1.IOEe02 2.20E+02
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fe-55 32707E-05 45,921.00 91,842.00 O.O0E+00

1.7500 2454E+12
22500 1.749E406
2.7500 t.32E408
35000 1t61 0406
8.00C0 3.635E+04
7.0D00 4D00.E+03

&4504E-03 45,921.00 91,842.00 O.00E+00
1-129 7-5300E47
Krd 721t E03

4.39E-01 8.78E-1 1 O000C 4.474E+02
91,842.00 O.OOE+00 12.22-04 257E04

Pb-210 1.2612E-10 45.921.00 91,842.00 0.00E+00 6.79E-06 1.16E2-0
Pm-147 45,921.00 91,842.00 O.OE+00 5.95E+02 1.19#+03
Pu-238 4S,921.00 91,842.00 0.00E+00 I

_ PPu-239 45,921.00
Pu-240

E03 2.412E+03
O.OE+00 1.67E-02 134E-02

Ra-226 4.444tE-10 45,921.00 91,842.00 O.OOE+00 2.04E-06 4.0BE-05
Ra-228 1.9714E-14 45,921.00 91,842.00 O.OE+00 9.05E-10 1.S1E-09
Ru-106 2.0477E-07 45,921.00 91,542.00 0.00E+00 9.40E-03 18E-02
Se-79 12933E-05 45,921.00 91,842.00 O.OE+00 5.94E41 1.19E+00
Sn.126 1.1574E-05 45,921.00 91.842.00 0.00E+00 5.31E41 1.06E+00
Sr-go 1.7092E+00 45,921.00 91,84Z.O 0.00E+00 7.8E+04 1.57E+05
Tc.99 42239E-04 45,921.00 91,642.00 0O.OE+00 1.94E+01 38SE+01
Th-229 7.7260E-12 45,921.00 91,842.00 O.OOE+00 3.55E-07 7.10E-07
Th230 6.t497E-08 45,921.00 91,842.00 0.00E+00 2.69E-03 5.37E-03
Th-232 2.6906E-14 45,921.00 91,842.00 O.OOE+O 1.24E-09 2.47E09
Tl-20B 4.4336EE-0 45,921.00 01,842.00 0O.OE+00 2.04E-03 4.07E-03
U-232 12037E4C7 45,921.00 91,842.00 O.OOE+O 5.83E-03 1.11E-4
U-233 .00110E9 45,921.00 91,842.00 O.OOE+O 1.3E804 2.76E-04
U-234 1.t497E-04 45.921.00 91,842.00 O.OOE+00 849E+00 1.70E+01
U-235 -2.723SE4- 45,921.00 0.00 2.97E-01 1.72E41 Z97E41
U-236 15493E-06 45.921.00 91,842.00 O.OOE+00 7.11E-01 1.42E+00
U-238 *42812E-09 45,921.00 QO0 3.40E-03 3.20E-03 340E-03
YV-0 1.7094E+00 45.921.00 91,842.00 0.OOE+00 7.85E+04 1t57E+05
Other Radklonucldes 7.91E+04 t.6BE+05
Ul.Ton TatiSdelction S Surmmr and ( s - _;-

mpl Selection Summary
From SF0D Uad B fsis or rametw Olerences:

tlactor Lor UGHT WA1ER UOHT WATER
Fel Cddh ALUM AL UM

ISOL NMcoutite' C : UU
SOam 11rtcmenl %Ij 931542461 teo _tx

Burnup Swm-y IWm' ls br bunup ed h atet
Fro SFD Idltrnedt

14oohinal 46t,92.0 45.759A . bxndupbn 4an SFD (mW b IWM

lChocks

Thermal Power

Nominal Heat Bounding

(Waft) I (Watt
9.7E1+32 124E443

TOcal Total

I
InstimatewB~up

Burnup MulthAer I Given Burrup I Estimaled 601. HM~Glven E01. NMl

0.99 1 ZZ ZNominal:
Roumdl-

. X

'Reactor etfilown. ce removal. storage, V*)hbl or Other dde conblcrng Itiat kredamS ceased Wttlul.

'otal biump br a hat k asoatedwi thbOft wo dete -Il bie vd~ed by 90I heavy ewmassIDpH b st .petic han values (5WdUT).
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I II

A
Fuel Radlonuclid Inventory Worksheet .

1L Fd aai ndT at Intr .,maio. , I
Fuel Nmc BCD -17 (TURKEY POINT 3)

SNF I0 8: 19
Fud Unfta*DeW I -15X 15 ROO ARRAY
Heay Mai Mass: ROL.458.98t EOL-4 1.60Wb
ROD Storage Sl: INEEL

'Fuel deca strt dam 1975
Eskte an od 2010

Templ&Wt PWR (Lih Water, Zre, 0 tO 5%. U)
'Template Surup(UWd4: 61.52

Tunpsta SOL Heay Metel Maa (MTr 0.00176n1
Tenolab Deey Thkr 35 ae

Esamated
Canister usage:

Bam Fuel Transfer I
IIL Estimat11 a XX b Y. y., Gamsma Sources

Photon Toa
CVWd Fraom Nominal Bounding Fue Initial Activity Nomina Fudl Bounding Fuel Energy Pholonrgsea

Radlorucilde Template Fuel Bumup (UWdf Bumup (Wd)' (Cf) Inventares(a) hnventolesCI Group (bounding)
Ac-227 8.7758E-10 44,857.39 89,714.78 O.ODE+00 3.94E-05 7.87E-05 A MmV
An-241 1.4362E41 44,851.39 89,714.78 0.00E+00 6.44E+03 129E+04 0.01s0 4827.+15
Am-242rn 2.8698E-04 44,857.39 89,714.78 0.00E+00 t9E+01 2.57E+01 0.02SO 9.734E+14
An-243 6.2565E-04 44,857.39 89,714.78 ODE+00 2.81E+01 5.61E+01 0.0375 9284E+14
C-14 4.7901E-05 44,857.39 89,714.78 0.00E+00 2.15E+00 430E+00 0.0875 1.073.+15
CF236 8.0297E-07 44,857.39 89.714.78 0.00E+00 3.6CE-02 720E402 0.0850 5.401E+14
C-1243 9.828E-04 44,857.39 89,714.78 O.OE+00 4.13E+0t 2.25E+0t 01250 3.7438E+4
C-244 4.90154202 44,857.39 89,714.78 0.002E+00 220E+03 4.45E+03 0.2250 4.1325+14
Co-20 2.55118E.03 445739 89,714.78 0.00E+00 5.tSE+02 2.30E+02 0.3750 1.92E+14
Cs-t34 4.0s3eE-0o 44,857.39 89,714.78 0.00E+00 5.82E+-0 3.67E+C0 0.5750 4432E+15
C8-130 1.4433E-5 44,857.39 89,714.78 0.00E+00 8.47E-t 1.29E+C0 CAM 6.408E+13
Cs-137 1.3979E+10 44,857.39 89,714.78 0.00E+00 1.27E+04 3.252+01 1250 6295E+13
Eu-tU8 202C3E4-02 44,85739 89,714.78 0.00E+00 9.08E+02 t.69E+03 1.7500 1.685E+12
Eu-tSS 1.7684E43 44,857.39 89,714.78 0.00E+0D 7.93E+01 _ 1.09E+02 3 2500 3.035E
FeS-2 413132E405 44,857.39 89,714.78 0.00E+200 .93E+7 0 3.87E+03 2.7sco 62tgE+08
H-3 Z.0789E402 44,857.39 8S%714.78 Or.ODE+CO 9.32E5+02 t.86E+03 3 SOFOD e403E+07
1-29, 9.a28aE47 44,857.39 8%714.78 QOD0E+CO 4.41E402 SA2E02 &0=o 2.738E+07
tri45 Z.82t4E42 44,857.39 89,714.78 O.ODE+CO t.27E+03 2.53E+03 7.0Xo0 3.155E+06
tW237 t.t218E405 44.857.39 89,714.78 O.OCE+OD 5.03E-0t 1.0tE+CO t1.0Doo 3.624E+n6
Pa-231 9.3036E-09 44,857.39 89,714.78 0.00E+00 5.85E405 t.17E-04
Pu-244 8.5078E-tt 44,867.39 89,714.78 0.00E+00 3.82E400 7.63E708
Plrm-t47 3.6531E404 44.857.39 89.714.78 O.ODE+CO t.8tE+Ot 3.2SE+4t
Pu-238 7.456742-0 44,857.39 89,714.78 0.00E+00 3.34E+03 8.69E+03
Pu-239 a.I1M E-02 44.857.39 8,714.78 O.COE+OO 6.21E+02 1.04E+0
Pu-240 1.5132E402 44,85739 89,714.78 QOD0E+CO 8.7gE+02 t1.3EE+03
Pu-2411 9.0D36E-t01 44,857.39 = S a9 4.787 QODE+CO0, 4.04E+04 = 86+8E44
Pu-242 6 428CE405 44,857.3 89,714.78 QOD0E+CO 2.88E+00 5.77E+OO
fla-228 2.2804-10 44.85739 8D,714.7S QOD0E+CO 1.0ZE405 2.CSE405
Fo22=8 5.2713E-12 44.857.39 89,714.78 O.ODE+CO 2.36E407 4.73E 07
Ru-108 8.116CE-tO 44.85739 89,714.78 O.ODE+CO 2-74E-05 S.49E405
So-79 1.2377E405 44,857.39 89,714.78 O.ODE+CO SSE-0t 1.1tE+OO
Si-126 2.52tOE405 44,857.39 89,714.78 O.CCE+CO t.t3E+00 2.26E+OO
SF-90 9.t667E41 44,867.39 89,714.78 QOO0E+DO, 4.1ttE+04 &22E+04
Tc-S9 3.9357E404 44,857.39 89,714.78 QODE1+CO 1.77E+0t 3 53Er0
Th-m9 1-.2057E-10 44,85739 89,714.78 O.ODE+OO 5.4tE486 t1.O8E45
T1,11230 ZtO043E48 U,86739 89,714.78 QOO0E+CO Q.44E404 t,.89E3
Th-232 S.Z972E-t2 44,85735t 8%714.78 QODE1+CO 2.38E407 4.75E407
Tl-2D8 t.7474E407 44.857.39 89,714.78 QO0DE+CO 7.84E403 t.S7E402
LI232 4.7358E407 44.85739 89,714.78 QOO0E+CO 2.12E-02 4.Z5E02 T;twrma Power
t)-233 2.5097E48 44.85739 89.714.78 O.ODE2+CO t.t3E403 2.25E403 Norinal Heat Bounding
U-234 S.ODDCE405 44,857.39 89,714.78 O.ODE+COD. Z24E+00 4.49E+O u00Ha onu
U-235 -1.4483E406 44,857,39 QC O 0 ZS 4E42 O .ODE+C O ZS 4E402 Heatt OuBtptd

at-= Sete(Watts)

b238 ~~~~~~~7.5824E-8 44,857.39 897t4.78 O ODE+DO 3.4CE401 &8.8E-01 t.o3E+03 2.06f+D3
LJ238 -2.6t29E407 U4,857390 QO 1SDE-0t 1-351E41 1150E-01 Totat Total
Y-90 9.1699Et 44,867.39 89.7t4.781 QO0DE+CO 4.11E+C4,4 &23E404
Othor Radoorki__ __s8.02E+04 t.2CE+OS5

Texrmpat Seton Summary-
Froa SFD Used Basis for Paraenter Diffrance&:

Reactor Moderator. UGKTWAER UGHT WAlER

Fuel Ctdding: RC zi ZnAC

801. HU ConatbtuantE U U
B0L Enrichmn % 2.560002814 | ObS

at-up Sununaiy (MWdf f_ _ Bat for bumup used In estimate
From SFD Extinatol

_--04 11,779.72 44.857.3c9 N sadaled b hn b M mA deeO)V&
819.71478

Checks

Eslmatad DuW
_unu UuKV Glm Burnup Esttd EOL1 HVX~wvm EOt. Hu

11,101nineft 2.79 JJ1 _ 106
Bounr s se5.55

'Reactor e core remo sbtr, slppg or ofdaftlS inae n ,torhd.

aTotibualu fora51d asodabd wlb wotm must b dtdedby BOL9. meh melsa b0 spocMc mpbzu(MWdMT\ .

J

J

J
J
j

J
I

j
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Fuel Radionuclide Inventory Worksheet
X. Fa nwd Templa IftDe _uto t

Fuel Nme: BER-II TRIGA 4FLP LEU 4Y00) (GERMANY)
SNF D :236

Fuel Unsi, & Descr 21t4 X 4 ROD ARRAY
H"vy Metal Mss: SOL.9.196kg: EOL.9.122kg
IoO #omge Se: I4NE

'Fuldecyst et da8: 1982
hatk xas of: 61o0

Template: TRIGA-SS (LWAJ-Zax, SST. 10 to 20%, U
' Trptate BurnuUp(IWd): 6.65

Tenplate DM HeFavy Metal Mses (UT): O.OO196
.n~~ mt: yua

Estimated
Canister usage:

18-x104
I26;t

ILFAtinattes I 1: Xb b Y. Yb Gamma Sources
Photon Total

CUUWd Fron Nominal Bounding Fuel laftial Activity WNomrbit Fuel Bounding Fuel Energy Photonaftec
Radlonucllde Templa Fuel Burnup (UWW Sumup 4MWd) (Cf) bwnventodasC hwvntoees(CI) Group (bounding)
Ac-227 4.145S9E-9 22.40 9.41 O.OOE+00 9.29E-8 3.90E-06 Avg. 1eV
Am-241 3.St5O-03 22.40 9.41 O.OOE+00 8.03E-02 3.37E-02 0.015O 8E5t11t
Aan-242m 1.2899E-06 22.40 9A1 O.OOE+00 2.9E-05 121E-05 0.0250 1.736.E11
Arn-243 1.4747E-07 22.40 9.41 O.OE+C0 3.30E-06 1.39-06 0.0375 1506E+tt
C-14 1.2839E-04 22.40 9.41 O.OE+00 2.8E4-03 1.21E-03 0.0675 1.t +t11
CI-36 2.8120E-06 22.40 9.41 .OOE+C00 6.305-05 2.656-06 0.0850 9.779E+10
Cm-243 1.1038E4-07 22.40 9.41 0O.GE+00 2.47E46S 164E06 0.1250 3SE+10
Cii-244 7.8917E407 22.40 9.4t QOOE+Oo 1.77E405 7At2E406 029S 8A26E+10
CoO-6 9.2647E402 22.40 9.41 QODE+OO 2.0ttE+OO a72E401 0 375 3.872+10
Cs-134 1tO4E442240941 QOOE+tlO 2.45E403 1.03E403 05So tt.O7E+tt

Cs-137 t.7368E+00 22.40 9.41 O.OOE+OO 3"et+01 1.63E+01 I20 6.7t1E+t0
Eu-154 3.0677E43 2240 9.41 O.OOE+CO 6.£7E42 Z.89E402 1.7500 1.70tE+08
Eu-155 1.792:5E403 22.40 9.41 QOOE1+OO 4.02E402 1.691242 Z25C0 -- 587E+05
Fe-65 3.74t4E43 22.40 9.41 Q.OOE+OO 8.39E402 3S52E42 2Z7500 &076E+03
Fl 3 3.61£tOE403 22Z40 9.41 Q.OOE+COD &OE402 3.40E402 3SCCO 22C6E+01
1-9 73s84E47 22Z40 9.41 Q.OOE+OO 1.65E405 S.93E-£ s= CCO 951E#co

Kr45 22.40 9.41 QOOE+t00 1E+600 6.Q3-1 7C0C0 120E+O
22A0 9.41 QOOE+t00 2.84E-05 1.19- I I C1OQO .11686E015W.237

Pa-231 9.164E-t09 22.40 9.41 0.00E+00 2.05E-07 8.82E-0t
Pb-210 1.3728E-13 22.40 9.41 0OOE+00 3.0£E-12 1.29E-12
PM-147 1.0702E402 22.40 9.41 O.OOE+00 2.40E-01 1.01E-01
Pu-23£1 8.8692E-04 22.40 9.41 0.00+00 1.99E-02 t.34E-03
Pu-239 5.5263E-03 22.40 941 O.OOE+00 124E-01 520E2-0
Pu-240 2.1233E403 22.40 9.4i 0O.OE+00 4.76E-02 2.00E02
Pu-241 3.8962-02 22.40 9.41 O.OE+t00 8.73E-01 3A7E-01
Pu-242 2.3128E407 22.40 9.41 Q.OOE+00 5.18E-06 2.184-06
Ra-226 4.6752E-13 22.40 9.41 Q.OOE+00 1.0SE-11 4.40E-12
Ra-228 2.4t27E-10 22.40 941 4.OOE+t00 5.6E-09 2.34E-9
Ru-106 98626-E8 22.40 9.41 O.OE+00 221E-6 9.27E-07
Sc-79 1.3015E-06 22.40 9.41 0.006+00 2.92E-04 1.22E-04
Sn-126 12166E-05 22.40 9.41 0.006+00 2.734-04 1.14E-04
Sr-tO 1.6195E+00 2240 9.41 OOOE+O 3.63E+Ot 1.62E+01
Tc-99 4A4241E-04 2240 9.41 O.0+O 9.91E403 4.161-03
Th-229 4.2451E-10 22.40 9.41 .OOE+00 9S.1E-9 3.99E-09
Th-230 6.13986-11 22A0 9.41 QOODE+OO 1.3eE409 6.78E-10

I

1-f 232 - ;
11406

22.40 9.41 Q0.0E+tO 5.66E4-9 2.3
22.40 9.41 .0.00E+O 338E-07 1.4
22.40 9.41 0.00Q+tO 9.11E-07 3.8

12217E-07
Thermal Power

Nominal Heat Bounding
Output Heat Output

' (Watts) fWat)
4.7841 2.6E041

Total Total

U-236 -26194E4-6 22.40 0.00 8.75E-03 8.89E-03 8.761-03
L9236 12695E-05 22.40 9.41 0.00E+00 2.34E-04 1.19E-04

Y-tO 9.41 0.00E+00 3.83E+01 1.52E+01
3.86E+01 1.62E+01

a

I - -
From SF0 Used Basls for Parameter Differences:

Reaco Morodwtor Lw A U aRC Hm DE LW AimD U iRc HYDE rT w _ d taicbimrea:
I- Fuel CladdhoSF ST SST 5-st eathesTnd p7s etsurs nt cnI _ rwt

*OE HIC U U
ROL Ex ehl t Vm 1 % 4t.026 tOb 20.1V 2Summiary (IAwdf From_________ rBas for burnup used In estimate:

NomirIMPI ~22
.401 40. t.tut krep W *sed kmaSR) OanvarsfledtM~dA

Bounang:1 ~9.411 b8W Sndeat Wea from as SF0 5WvNtl N0 MN4)

Esthnated Bmp

Non Ant:a4 0.07 0 0
Bouanding-I 0.0 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Realor RWMMme wovasiorge, 4h*Qor e~ar doe cordmning. that Inadailn ceased for fue

Teat ~ M~oaww~ttwokehatmust Ie dsidbYBOLlseav me meatsin getpmdIICbua vabas (MW6MT).
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I1
Fuel Radionuclide Invntory Worksheet

L rend silCenPlate Wrnmtalw ,> := . ,,
Fuel hm: BDMi (CPI-24)

S#ID 4: 774
FPu Utels a Doe: 2 -CANISTER OF SCRAP
Heo Metal Mea DOt; EOLb-Obq
ROD Storgp Sits INEEL

'PuM deay stat dats: 191
Esthtee as l: 2010

Temlats: Pathider (Lit Water, SST.60 lo 100%, LO
'Treawt Itmtup(MW4d 6.01

Tempte BOL Heavy Mtal Mass (MI): o 0.0002

Esatuted
Canister usag. J

lru1I
0.15

Template Decay Tbn 35 years

EL Es tint + t 3. Xe b r. Y Gamm Souras
Photon ToWd

CUUWd Fromt Nonind Bounding Fud iit Activity NomI FUlP Bounding Fuel Energy Photonmsf
Radionuclide Tenplfls FudBurnup (Wdf Bunp(MWdf MCI inventoes(C) bwntoisCI) Group (boundIK4
Ac-227 2.3344E-08 225 528.25 O.COE+00 123E-05 1.23E-08 Av MoV
Am-241 1113SE-04 52825 52&25 0.00E+00 5.86E-02 5.88E-02 0.0150 394+13
Am-242m 8.o75E-049 5225 52825 OCOE+OO 44sE-08 4.49E-0B 0.0250 8.193E612
Am-243 9.8519E-10 528.25 s525 0.00E+00 5.20E-07 5.2E0-07 00375 7.067E+12
C-ud 2.3012E-04 52&25 528.25 O.0OE+00 1.22E-01 122E-1M 00675 7.639E+12
C93B 1.2261E-06 528.25 52825 0.00E+00 .4SE-04 e.48E-04 0.os 415E+12
Cm-243 2.4875E-10 628.25 528.25 0.DOE+C 1.31E-07 1.31E-07 0.1250 2s97E.12
Cm-244 2.3178E-09 528.25 528.25 O.OE+00 1.22E-06 1.22E-06 02250 33736.12
Co-sO 7.084E-02 528.25 528.25 O.0DE+00 3.74E+01 3.74E+01 0.3750 1.733E+12
Cs-134 3.026BE-06 528.25 528.25 0.00E+00 1.80E03 1.60E-03 0.5750 2854E+13
Cs-13s &0316E605 528.25 528.25 O.00E+00 1.OE6-02 1.OE0-02 o036 2s8891+11
Cs-137 1.4511E+00 52625 s525 0.00E+00 7.67E+02 7.67E+02 12500 2872E+12
Eu-14 6.96S5E-04 528.25 s525 0.006+00 3-54E-01 354-01 1.7500 7453E+60
Eu-15s e.98soE-04 52825 528.25 0.00E+00 3.60E41 3.69E-01 2_250 1*476+07
Fe-55 1.231sE4-3 52a25 52825 O.OE+00 8.51E-01 6.51E-01 2.7500 4A73E405
H-3 2Z5141E-03 528.25 528.25 0.00E+00 1.336+00 1.33E+00 3.500 3.1564E01
1-129 7.3196E-07 528.25 52825 O.OE+00 3.57E-04 3.876-04 5.00o0 1297E+01
Kr-SS 4.12S1E-02 528.25 528.25 0.00E+00 2.18E+01 2.18E+01 7.0000 1.4321+00
r237 1.1489E-06 528.25 528.25 O.OE+00 8.07E-04 6.07E-04 11.00C0 1.607E-Ot
Pa-ml 4.5241E-08 528.25 5s25 0.06E+00 2.39E-05 2-39E-05
P5-210 84476E-13 52825 .25 0.00E+00 3.41E-10 3.41E-10
Pm-147 1.16S1E-03 52825 282.25 0.00E+00 8.1SE-1 8.15E61
Pu-238 2.917E-04 52a25 28.25 o.0E+00 1.56E41 1s56E-01
Pu-239 16772E-04 528.25 528.25 .00E+00 3.53E-0 3.-01
Pu-240 86839E-06 528.25 628.25 O.OE+00 4.596E42 4.59E-02
Pu-241 7.1514E-04 528.25 52s25 O.ODE+00 3786E41 3.78E41
Pu-242 1.9717E-00 528.25 528.25 0.00E+00 1.04E-06 1.04E-06
Ra-226 1.7664E-12 52825 528.25 0.00E+00 9336-10 9.33E-10
Ra-228 8.2928E-12 528.25 528.25 0.006+00 4.38E-09 4.38E-09
Ru-10 1.8419E-10 528.25 528.25 o.ooE+00 9.73E6- 9.73E4S
Se-79 1.t2234-05 528.25 561.25 0.00E+00 8.98E-03 6.98E-03
Sn-12S 1.1493E-05 s2.25 528.2s 8.E+00 8.07E-03 807E-3
Sr-9 13e649E+00 s2e.25 528.25 O.OOE+00 7.21E+02 7.21E+02
TC-99 4.6656E-04 52825 52825 0.00E+00 2.4O64E1 2.46E41
Th-229 1.4547E-11 526.25 52825 s .00E+00 7.68E-0s 7.68E-09
Th-230 1.6617E-10 528.25 52825 0.006E+00 .786-08 8.8-08
Th-232 833S1E-12 528.25 s2825 .OOE+00 4406E-0 4.40E-09
T11208 2.1664E40 52S25 52825 0.00E+00 1.14E-0s 1.14E6-
U-232 5.86669E06 52&225 28.25 0.000E+00 310-D 5 310E-05 ThemS Power
U-233 1847E-09 62a2s 528.25 0.00E+00 1.68-06 1.66-06 Nomind Hat Bounding
U-234 38769E-07 526.25 528.25 0.00E+0D 2.05E-04 2.05E-04 Output Hed Output
U-235 -2.7761 E-0 52825 0.00 2.26E-03 7.92E-04 2.26E-03 Wats (WS)
U-23S 1.6190E-05 526.25 52825 0.00E+O 8.E5-03 8.56-03 .t22Eo *l22E+01
U-23 -2.8547E409 52825 0.00 244Ef- 229E-06 2.44E-05 Total Total
Y-GO 1.3652E+00 528.25 5225 0.00E+00 7.21 E+02 721 E+02
O#i Radlortmuten a72E .02 &72E+02

miLT Sdacto .-Mary, B | S , andd Chec .. -.

Te.pa Section Swnumy
From SFD Ued for Parameter Differwnces:

Reactor d UGZrWATER LIGHT WATER w Tt bu elettss r etq ree

Pus Cbdd SST ssr This kW mattesnipmrauleapta*Arstlwk4t

OfL Enrcthmnt%:, eowso ico

Bunup Summary (iWdf 1ad1 for bumup usad In esimats

Fom SFD Estkiated

Nominal:[ .52B.24ott tpsuibbflbre
90-donWq 5268. 4 S bneauead by usa l BOL hw mte mma wa Nao ECL

Estimated Burn
uarnup MuM1r Given umup Estiated EOt HWIven EOL HI

lmomh't 10.12 1.021

somndhig: 10.12

Pear a hNen, are removal. args dp or oter ts crmstiat tmi c han r fuel.

atomwh orat _he assotaed wthis worshaest muat be vkded by BOL he m a mass to gal bpelo tw values (MWMI).

J
J

j

J

Jj
-J

-j

-J
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Fuel Radionuclide Inventory Worksheet
F. oel and Tauplte Jufornudu . .e =;-

Fuel Kuu: BlI (CPI-8)
SWF D#- 20

Fuel Unks, 8 Dew: 1 -CANISTER OF SCRAP
Hea Ietal Mas: BOL. : EOL.1 286
ROO Starase slte HEEL

'Fuel dewy SW date: 1961
EsurmatesaeOf: 20io

Template: PeP lnder 94h Waer, 8sr. oD t100%, U)
Teoplate Bumip(UWd): 6.01

Template L Heavy Met Mas (UT): 0.12882
Template Decy Thue. 35 wears

Est1kated
Canister usage:

0.08 1

Al. E.siS tes I I; i n Fr Xb b Y. Yb Gamma Souces

Photn Total
:CUJM~d Ffn N omnanl - ounsi'ng Fue Wti~alActivty Nogninal Fuel Soning Fuel Energy Phowtoec

Padionuckde Tanplale -Fulle 8umup (Mwdf 8urnup (1Wdp (ci) knrentorles(C) I~nventorliWCQa Group (bounding)

AC-227 2.437E-10 1,21t.10 1,215.10 0.00E+00 23.4E-05 .0.4E0 0 0 Av . 1V
Am-241 t.113sE-04 1,215.10 1,215.10 O.ODE+OO 1235E-01 1.3sE-01 0.2150 9.019E313
Am-242m a7.045-0 1215.10 1,215.10 O.OOE+00 1.03E-01 1.03E05 0.250 1J85E+13
An-243 3.021E-10 1,215.10 1,215.10 0.002+00 3820E-03 1820E-06 0.037 1.630E+13
C-14 Z.3012E-04 1,215.10 1,215.10 O.ODE+00 2.68E-01 3.68E-01 OCS7 1.7s7E+13
Cs-I37 1.22611.06 1,215.10 1,215.10 0.OOE..00 1.49E.03 1.782,03 1.280 16OE2E+13
Cm-243 2.487SE-10 1,215.10 1215.10 O.OOE+OO 3.02E407 3.02E-07 0.1250 6.8s3E+12

Cm-244 2.317BE-09 1,215.10 1,215.10 QODOE+00 2.2E-06 Ze2E-0s o0s s+138E+12

CO 60 7.D149E402 1,215.10 1,215.10 Qos0E+00 &e1E+01 s.e1E+0 0.3750 3SWs+12

Ce-134 .0266E-04 1,215.10 1,215.10 0.00E+00 36sE-03 aE-0s 3 0.5750 esssE+13
CS 135 &0316E-OS 1.215.10 1,215.10 O.OOE+CO 3&s8E42 3.sE-02 0.5500 eJ46E+11

Cs 137 1.4511E+oo 1.215.10 1,215.10 O COE+OD 1.76E+03 1.7eE~o t 2DD e E+12
E*1s4 6*esssE44 ~~~~~~~12.1D 1,215.10 O.ODE+Do a1WE41 a1WE41 t1a 1.714E+10

Eu-15 6.9850E-04 1,215.10 1,215.10 O.OOE+OO 8.49E-01 4sE-01 92sco 3-95E+07
FF-65 1.231sE-03 1,215.10 1215.10 O.OOE+OD 1.S0+00 1.50E+00 2.7500 129.E+06

7DD000 3292E+0D

ND-237 1.215.10 1215.10 IAOE-03 1.40E-03 I10000 3.697E01
Pa-231 4.5241E-08 1,215.10 1,215.10 OODE+00 5SE4-05 5.5CE-0s
Pb-210 6.4476E-13 1,215.10 1,215.10 O.ODE0+O 7.83E-10 7.83E-10
Pmn147 1.16s1E-03 1,215.10 1215.10 O.ODE+00 1A2E+00 1IA2E.00
Pu-23B 2.9517E-04 1,215.10 1,215.10 0.00E+00 3.59E-01 3.59E-01
Pu-239 6.6772E-04 1,215.10 1,215.10 0.002+00 6.11E-01 a11E-01
Pu-240 8.6839E-05 1215.10 1215.10 0.OOE+00 1.OSE-01 1.0E4-01
Pu-241 7.1514E-04 1,215.10 1,215.10 0.00E+00 6.69E-01 8692E41
Pu-242 1.9717E-09 1,215.10 1,215.10 0.OOE+00 2.40E-06 2A.E-06
Ra-225 1.7654E-12 1,215.10 1,215.10 0.00D+00 21SE-09 2.15E209
Ra-?28 a292sE-12 1,215.10 1,215.10 0.002+00 1.O1E-08 1.ME-08
Ru-10 1.8419E-10 1,215.10 1,215.10 O.ODE+00 2.24E407 2.24E-07

Se-79 t1122E-05__ t,215.0 - t.215.10 0.00E+00 ___ .8IE-M
Sn-126 1.1493E-05 1,215.10 1,215.10 0O.OE+0O 1AOE-02 1AOE-02
Sr-30 13642E+00 1215.10 1,21510 QOOEE+OO 1.6E2+03 1.66E+03
Tc-99 4.6656E-04 1215.10 1215.10 QOOE+00 5.67E-01 5.87E-1
Th-229 1.4547E-11 1,215.10 1215.10 O.O0E+00 1.77E-08 1J7Ee-0
Th-230 1.6617E-10 1,215.10 1,215.10 O.OOE+00 2.02E-07 2.02E4-7
Th-232 833S1E-12 1,215.10 1,215.10 O.OOE+00 .OlE-s 1.01-E08
TI2.M 1,215.10 1,215.10 O.ODE+00 2.3E-05 2.63E-05

1,215.10 1,215.10 0.0DE+00 7.13E-05 f.13E-05 I Thermal Power
1,215.10 1,215.10 .OOE+00 3.87E-06 387-06 INominal Neat louidina

U:234 3.a769E47 1,215.10 1,215.10 0.00E+00 4.712-04 4.71E-04
U-235 -Z7761E-06 1,215.10 0.00 5.20E-03 1.82-03 520E43
U-236 1.619012-05 1215.10 1,215.10 O.E+00 1.97E-02 17s7E2
U-238 -2.8547E-09 1,215.10 0.00 5.62E-05 .272s s2-05 52-
Y-90 1.352E+00 1,215.10 1,215.10 0.0+OD 1.66E+03 186E.43
Other Radcinucdes 2.01E+Q3 2.01E+

rilemplate Seletion Sm mry,- ummary

Output Neat Output
IWattsi (wafts)
12E401 2.12E401
Total Total

Frxm S0 Used Beasla for Paramete ifeecs
Realctorodrtor-f. i =wt UGI4TWATER Terptlim was teed for t b"t mm

Pa laddin. SST Ihial matchmsandpwae wwseaptde (Sg Tbwinuvv) ed multirt Adssnwe,

BOL Enrichrm 60510

rump Summary (iwd)
0

Aasi for burnup used hIn estimate:
Fromn SF0 EatMnated

Soundh9:1 I .15.1t~cai haow estiould by umadrg 9t~S( me tal easwas fls~ GOL

l~~~hecks I I~~~~~~~~~

[
URWIEsiat~ued Sumeup I

Burnuo Mutpe Given Burnmup j

10.121 _________110.121 I

Eatimated 302 HIE~lwn 30L Hua
Haninal:1

BoundInW.1
. _,

'Reacor ***dom,, cae removal. etor iN. eNppkV or other dae adomir g tWe bradallon ceased for tuel.

Toltal bSAr lor atel k asodated wetis OM otlret Ist be rvded by BOL heay metal mass ID g9t apedlc Marup auwnes (fNMWl).
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I
Fuel Radionuclide Inventory Worksheet I I I

I. FU _ITWht ;A..L !ud ei2Ten~date hiortnedO .,*f . -
Fue NHarr BORA V (SUPERWEATER)

SNF ID r. 22
Fust Units Desr: 36 -20 FLAT PLATES
Hav e U s M: BCL=22.014%; EOL.20B33kg
ROO Slorp Sltb NEEL

'Fue deca staut da: 1984

Estimlas - e1 2010
T:nplats Pahfinnder l14g Waterb SST, 60 t 1 00% L

'Twnptale Ox-*-d). 6.01
Temptate BOL Heav Mebta Ms (UIT) 0.0002882

T-nsl DaVTkn 35 s

Estinated
Canister usage.

1Wx0W i
2.00

JIL satlnites INU xb Y 7. Yb Gamma Sourcs

Photon ToWl
CWdUWd From Nobtal Bounding Fu nitial ctvty Nominal Fud BSounding Fuel Energ' Photonstseo

Radionucldle Templeti Fuel Bunup (UWO Burnmup(UWd) (Ci fnventorls(CI) iventodrCI Group (boundg)
Ac-227 2.3344E-08 1,115.44 2,23.88 O.DOE+00 2.60E-05 521E-05 Avg, MaV
An-241 1.1135E-04 1.115.44 2,230.88 M ODE+00 1.24E-01 2.48E-01 0.0180 1.668E14
An-242m 8.5075E-09 1.15.44 2,230.88 0.0OE+00 gAgE-48 1.90E-05 OW.050 3.460oE13
An-243 9.8519E-10 1,115.44 2,230.88 O.ODE+00 t.tOE408 220E-06 0.0375 2.993E413
C-14 2.3012E-04 1t115.44 2,230.88 0.00E00 2.57E-01 5.13E-01 0.0575 3226E 13
Cl136 1.2261E408 1,1S.4 2,230.88 O.O0E0D00 t.37E03 2.74E-03 00800 1.949Et13
1-1243 2.4873E-0 1,115.44 2,230.88 0.E+0 2.77E-047 5.55E-07 0.1200 1216E013
Cro-24 2.317E4-09 1,115.44 2,230.88 O.OE+00 2.59E-08 5.t71E486 07200 6M0 10
Co-60 7.0B49E-02 1.11tS 2230.88 O.OEOD 7.92E-01 2.58E+02 013750 7MSE+12
Cs-t34 3.D266E48 1,115.44 2,230.88 O.OOE+00 3.38E-03 .75E4-03 057 120E+14
Cs-135 3.0316E-0 1,11&.44 2,230.88 O.OE+00 3.38E-02 6.76E-02 08M 1220P+12
Cs-t37 1.4518E+00 1,11t.44 2,230.88 O.ODE+00 1.62E063 3.24E103 1250D 1213EB13
Eu-S14 6.695E-04 1,115.44 2,230.88 O.OOE+00 7.47E-4 1.49E+00 lJ00x eS147E tO
Eu-265 6.9857E14 1,115.44 20.88 .OO4E+D00 7.79E1- 1.564E+80 z2500 f SE 07
F55 t.23t68E- 13 ,115.4 2,230.88 O.OE+00 1*-37E+D0 2.85E+10 2l500 13.89E+00
H-3 2.5141E403 1.115.44 2230.U QOD.OOE 2.80E+D0 5.61E+DO 3SOC0 1356E+M
1-129 7.3195E47 1.1t5U1 2.250.88 O.OOE+0O 8.16E-04 1.63E-1 0 T.ol STE+ta
KY-85 4.t28tE402 1,t.4 2230.88 QODOE+DO 4.60E+01 9.21E+01 7.0000 6.209E+oo

0237 1.1389E280 1.115.44 2,230.88 O.OE+00 1528E03 2.56E403 111.0 .970E-Ot
PD 231 4.5241E408 1,1.4 2230.88 O.OOE+DO S.OSE45 t.OtE044
Ff-210 6.476E-13 t1.4 223D86 O.OOE+DO 7.191E-10 1.44E49
Oter47 1.1651E43 I"tt5. 2,22Q88 QODE+CO 1.3DE+D0 2.60E+0O
Pu-238 2.95t7E44 t,*tS.44 t23a88 O.OOE+DO 3.23E-0 Ot &5SE-M
Pu-239 8.6772E44 1,1t5U t230.U8 O.OOE-OO 7.45E40 *.49E+OO
Pu-240 8.6a39E405 t S tis. 223.US S ,oOESu 9.69E 02 a.94E4s1
Pu-241 7.1514E441t1.4 t220.88 O.OOE+DO 7.98E-0t t.60E+DO
Pu-242 1.Q717E409 -t115.44 2.230.88 O.OOE+DO z.20E-D6 4.40E486
RF-226 t.7654E-t2 t,t15.44 2,230.88 O.ODE+DO 1.97E409 194E409
Ra-228 &2928E-12 t,115.44 2230.88 aO0DE+OD Q.25E43 1.85E48B
RukO$ t.Ut19E-tO 1,115.44 2230U8 C ODE+DO 2.D5E407 4.11E407
S0-79 1.3223E405 tis." 2, S S230.8r OODE+Oa am.47E4t2 2f95fe2en
Sn-128 1.1493E405 ' 1,tt5U4 t220.88 O.OOE+OD t28E42 256E42
Sr-go t.3643E+DO 1,115.44 2,230.8B O.ODE+00 *-52E+03 &04E+03
Tc-99 4.6656E404 1,t15.44 2.Z30.88 O.OOE+eo 5-20E-01 t.O4E+DO
Th-229 1.4547E-11 1,115.44 2,230.B8 O.OOE+DO t.62E46 3-25E48
TIF230 1.6617E-10 1,115A4 2,230.88 Q.ODE+00 t.85E47 17tE407
Th-232 8338tE2-12 t,1tS.U t23Q88 QODE+0O Q.30E49 t.86E4801
Tl-208 2.t664E48 1,115.44 2,230.81 QODOE+OO 2.42E45 4.83E405
U-232 5.8669E408 *1t5A4 t23QU8 QOOE+O 8.541E45 1.3tE404 ThermlPoer
U-233 3 tU7E409 1.115.44 2230.U QO.OE+OD 355E-06 MO-00~ Nomnal MM6 B ,od
U-234 3.8763E407 1,115.44 2,23.88 QO.OE;40 4.32E404 &65E404 OWM* -' eatOutPol
LU-236 -Z77tE-08 1,tt544 0.00 4.42E402 4.t1E402 4.42E402 IWelts) ( Wang)
u-23e t1.619DE405 1,t15.44 22388 QODOEr4 t.8tE402 351E 02 1.95E+Ot 3.90E44t
U-238 -2.8547E409 t,1tS1.44 QO 5t8E404 5.t#404 518E4 Totasl Totat
Y-90 1.3652Ex40 1,115A4 t23Q88l QOOE+DO 1.52E+03 3 D#E0
Other Rado nu e t.84E+03 368E+0

ILTemp fSclectiou Uay, t-p S-ry adChecks 4
Template Selcto Summr f

Fro SFD used for t Paramee Difthec
R _ 1 lod UGhTWATER UOI#WA1SA

Fwl I 101hg SST SST

BOL Ht4 Constswts : U U
BOL Enrichhm V 3P xos17e6 601 b100

Bunup Suinar (UWd fo Baa r burnup used in estimats:
From SFD Esimtd

NmkuF t1,115.44 c 11t abAted to5 to haq ei Fmm d90tyed
DmhlFW4 2230."8 bme uad ID ble aeh km*

Cha._t_
Estimated B&au

Drunup Multistlesr Glives 8,rlw Estirabed EOL HNG/ven EO. HM
Narni: 1.09 Et~oo

MOuNdi Z Z17

'ReatorshuO~m~kcoremma217 _e t dW__PP or oad;d_ ___obmg madacn_ torhd.

?oti b fV ford au el b a t t tbd d by BOL h m t P bup 9 yWdn.

J

J
I

j

j

-I
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Fuel Radionucinde inventory Worksheet -.,,
X FuladTemlte xationi- ;

FOwl Ne BR-S
U1 v tO 927

Fuel Units & Deics: 16- ROD
Heketallmass: BOL.6Ag: EOL.5.llkg
ROD Storage Site: INEEL

'Fude decay st date: 1981
Esim"ates as at: 2010

Tempiate: PWR(UgNWaler.D:c,0th5%,U)
2
TemladeteumuP(UWr): 61.22

Template 301 Hev Metal Mass (UT): 0.001611
Template Decay Time: 25 wears

Estimated
Canister usage:

13'x15
1 .00

3IEa 77mates 7a 5, ax b y. Yb Gamma Sources
- ] ~~~~~~ ~ ~~~~~~~~~~Photon Total

CllUWd From Nominatl Sounding Fuel h1ltial Activity Nominal Fuel Bounding Fuel Energy PTotoalsec
Radlonuclide Template Fuel Bumuip (IWd Sumup QLWd)f (CI) Inentories(CI) lnventorles(Cl) Group (bounding)
Ac-227 6.6376E-10 465.59 931.17 O.ODE+00 3.09E-07 68E4-07 Avg. MaV
Am-24t 1.3144E-01 465.59 931.17 .003E+00 6.12E+0 1t22E+C2 0.0150 6e32E+13
Am-242m 3.0039E-04 465.59 931.17 O.ODE+00 1.40E-01 2.8D-01 0.0250 1282E+e13
Am-243 6.2629E-04 466.59 931.17 O.OOE+00 2.S2E-01 5.83E-t 0.0375 1241E+13
C-14 4.7965E-05 465.59 931.17 O.ODE+00 2.23E-02 4.47E-02 0.0675 1-64E+13
Cl 36 8.0297-07 465.59 931.17 OCCE+00 3.74E-04 7.48E-04 0.0550 7.175E+12
Cn-243 3t993E-04 465.59 931.17 .DD+00 t.49E-04 2.98E-04 o.t250 241E+12
Cr-244 7.t85t4-02 465.59 931.17 O.ODE+00 3.35E+01 6.69E+O1 02250 6.169E+04
Co-G0 9.5224E-03 465.59 931.17 0.00D+00 4.43E+C0 8.87E+0 3 7 1000 2.643E+12
Cs-t34 1.1662E-03 465.59 931.17 Oo.0E+00 5.43E-0 1.069E+0 0.5750 S.073E+t3
Cs-135 3.4433E4-5 46559 931.17 O.OOE+00 6.72E-03 3.34E402 0BS0 t.tsE+t2
Cs-137 t.7603E+C0 465.59 931.17 O.OE+0O 2.20E+02 t.64E+03 12500 t0etE+t2
Eu-t54 48.203E4-2 46559 931.17 O.ODE+00 2.7OE+01 4.21E+01 t.7So 3.s4eE+tO
Eu-tS5 7.1479E-03 465.59 931.17 O.OOE+00 333E+00 6.6E+CO 2250D 6.ss2Ec
FP-25 6.1919E-04 46559 931.17 O.OOE+O 2.3E-0 5.77E401 2.7500 7.3ssE+ce

-3 1.6386E402 465.59 931.17 0.006+00 6.69E+02 3.39E+03 3 9e6OE+D
Pt-29 96.286E407 465.59 931.17 O.OE+O 4298E-04 9.5E4-4 020o 4.1241+05
Kr-85 5.1394E42 465.59 931.17 0.00D+00 253E+0O 1.06E+07 7moD 4 755E+D4
Np-237 t.O546E-15 465.59 931.17 O.OE+00 4.941E-03 9.82E43 t1ocoo 6-04e
Pa-231 5.t370E109 465.59 931.17 0.00+00C 5.29E-07 .06E-046
PbS2tO 3-.624E-tt 465.59 931.17 O.ODE+00 5.7E4- 31.153E
Pn-147 5.121ttE43 465.59 931.17 03.0E+00 2.31E+C0 4.77E+02
PS-O 1.669E+02 465.59 931.17 0.0E+00 3.76E+0O 7.61E+03
Pu-29 t.7626E42 465.59 931.17 Q03.E+00 1.4tE+CO tC8E+01
Pu-240 8tS097E1- 465.59 931.17 0.03E+00 7.03E+Co 7.41E+01
Pu-241 1.4567E+C0 465.59 931.17 03.E+00 6.78E+02 i36E+03
Pu-242 6.4260E-15 465.59 931.17 0.00+00 2.99E4-02 5.98E-02
Ra-226 1.t392E-t0 465.59 931.17 QOD.E+00 5.334-08 1.6E-047
Ra-228 5.184tE-12 465S59 931.17 &OOE+CO Z41E409 4.8§E409
Ru-106 5.901E-07 465.59 931.17 0O.DE+00 2.75E404 5.50E4a
Se-79 .2379E45 465.59 931.17 Q03.E+00 5.76E-43 t.tE-0o2
Sn-t26 2 E21-05 465.59 931.17 0.00Q+00 1.17E402 2.3SE-02
Sr-93 1.1630E+CO 465.59 931.07 3.OOE+0 5.47E+02 t.O8E+03
T-99 3.9357E-04 46559 931.17 0.00E+00 1S3E.-01 756-
Th-229 a569t E41 46559 93t .17 Q.ODE+CO 3S99E48 7.98-E4
Th-230 t.4493E- 465.59 931.07 O.ODE+3 O 6 75E466 S-0E45
Th2-G 529231242 465.59 931.17 O.OOE+00 246E-09 4.9E409
Ter t.9202E47 4657S9 931.77 QODE+CO &94E05 1.79E64
U-232 52083E407 465.59 931.17 O.ODE+CO 2.42E404 4.85E404 Tnermal Pmver
lS233 2.4386E-08 465.59 931.17 O.ODE+OD t.t4E45 2.27E405 Nothingt flow BuIdng
UL-234 4.701t2E405 465.59 931.17 O.ODE+CO 2 t9E402 4.3E42 Output HeatOutput
UW235 -t.4492E-C6 465.59 QOO i.4BE403 2.78E403 3.46E403 f1Vaftt (watt'sl
W36M 7.5759E406 465.59 931.17 QODE1+CO 3.53E403 7.C5E403 ItBE+O 235E 01
W.238 -2.6t29E4(7 465.59 0.00 t.34E43 t22E403 t.34E43 Tobal Tolal
Y4.0 1.t631E+C0 465.59 931.17 Q.OOE+OO 5&42E+02 t1.O8E+0
Cer RadnIcxctes 7.87E+G2 tS7E+03
In.Tempat.Sde tonSm ri'ynurwpun*,r: :~dboecks , - l , 'iz~: ~i
T te Setecton Sunudary

Frcgm SFD Uases for Parameter Difernrces:
Rector o r UGHTWATER LIGHT WATERR lbs T ewa usedUod t krw " S o

Fud= C dIg ZIRC 2 1 RC This bel _ npadsee ervi _ t.
*OIL MM C rn tenas U U

SLWardmet I 28es7142s7 OloS

Burnup Suny Badis for burnup used hI estimate:

Frm MuFD ___E_ ____

N i 465. _________b 1.00
ac d gn 93t .1 Ban rerm e g ete tm a _ asedoue n

Estiatd umnuP
Slum Muptiprlier Ghze tturnup Estire ROt. HW/Ghrn COL Hlt

Nonll 2 3e5

'Reactor stdwr cm eremZ Wae, dippingor ob'r i cornf ning S kah wcase _ tbrid.

dTcal bxmp for at lel kassodwed with Idf work eet musat be divtid by GOL heavy metal mass ID get rpedllc bumwp vlue (WdUT).
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J
.IFuel Radionuclldm Inventory Worksheet I

LFurdadm!Tenqlate Intarrri - -o.i j
Fue Nao: BR-3 FUEL

SNF ID at 340
Fuel Units & ee 16- RX
HeNy U.tl AMa 8OL7 53kgt EOW7.064kg
ROD Stoag Sie: INEEL

'Fud d adab: 1994
Estimates e :t 20o

TotplaW PWR (Ugw Waar. De; 0 OD 5%. U)
sremTlpialsmtwnucUfw4 61.92

Template BOL Heay Uaal Msw (UT): O0760911
Temolate DeTysiT 15 vera

EsilMated J
Canister usage:

IlnXW I
1 0.12

JIL Estimates ID N, -X b Y. n, Gamma Souces

Photon Total
CIUWd From Nominal Boundng Fuel Infol Activt Nomninal Fuel Bounling Fuel Energy Photoeissec

Radionucid-e Template Fuel Bumup (MWdf Bumup (WdW (CI) Inventorles(Ci) bwwtorles(CI) Group (bougini)
Ac-227 4.213E-10 44ass 897.70 o.oss+00 1.89E47 1782E47 Avg. MYV
Am-241 1.0257E-01 44s85 897.70 0.O0E+00 4.80E+01 0.21E+01 0.0150 7.763E+13
Am-242m 11444E-04 44.85 897.70 o.SOO+00 1.41E-t 2.82E-01 0.0250 15ss9+13
An-243 6.2694c-04 448.85 897.70 0.00E+00 2.81E41 5.63E41 0.0375 1.575E+13
C-14 4.80302E4 448.88 897.70 0.00E+00 2.1E2- 4.31E42 00675 1562.E+13
CtS a.0313E-07 448.85 897.70 .Oot-+00 38E-04 7.21E-04 00850 902E2+12
Cn-243 4.079SE44 448.86 897.70 O.OOE+00 1.83E41 3.86E41 0.1250 7.131E+12
Cm-244 1.0633E41 448.86 897.70 0.0OE+O 4.73E+01 9.402+01 02250 76906E+12
CO-eo 3.544E-02 448.85 897.70 0.00E+00 1.59E+01 &1SE+01 0.3750 3JE8412
Cs-134 3.3543E42 44&85 897.70 0.00E+00 1.51E+at 3.01E+01 0.5750 7s44E+13
Cs-13s 1.4433E-06 44ass 897.70 O.ooE+00 e.483 1.304-02 0.s500 3.092E+12
Cs-137 2.2190+00 44a8. 897.70 0.00E+00 9.96E+02 1.992+08 12500 4.362+12
Eu-154 1.0111E41 44a8s 897.70 O.0E+00 454E+01 9.o0E+01 1.7500 6545E+.10
EuIss 2.8892E-02 44a8. 897.70 OO.+00 1.30E+01 2.59E+01 22500 5.701E+07
Fe-5s 8.8889E43 448.88 897.70 O.OE+00 1992E+00 7.95E+O0 2-7500 1205E+07
tS3 6e3727E42 448.86 897.70 .OOE+00 2.86E+01 5.72E+01 15000 Ixo8406
F-129 9.82sE8247 448.86 897.70 0.O0E+00 4.41E44 8.82E-04 5000 5.789E+26
Kr-85 1.0276E41 44a8s 897.70 0.00E+00 4.12E+01 9.22E+01 7.0000 6.674E+04
tsp237 9.9693E46 44ass 897.70 0.00E+00 4.47E43 a95E243 11.0000 7.667E203
PR-231 s.702sE-11 448.8 897.70 O.SE+00 4.38E-07 371E-07
PR-210 4O12E-12 44s85 897.70 .0ooE+00 .183E-09 7.2s469
PRu-47 7.1786E9 2 44a8s 897.70 O.OE+00 322E+01 6.441+11
Pu-23S 1.72 402 448.8 897.70 O.OE+00 5.52E+06 1.E142
Pu-239 1.13DE-02 448.85 897.70 0O.OE+O S12-2E 1.24E+2 0

P-O240 14751+E-02 448.85 897.70 0.00E+0 a 762+0o 1t.32E+t0
PT-241 23s653+7 448.86 897.70 0.O0E+00 1.7E+13 2.12E+03
PT-242 e.442esE- 448.85 897.70 0.00E+00 2.sE42 5.77E52
RT-22S 4.0407E-t1 44a858 897.70 0.00E+00 3.S7E46 763Ea-8
Ra-228 4.7217E-12 448L85 897.70 0.00E+00 2.1E740 4-0E-0s
Ru1-08 s.s92sE44 44a8s 897.70 0.O0E+00 9.16E241 IE01. 41
S-279 1.23SOE84 448.88 897.70 .002E+00 5.420Te 1.1tE402
9-F28) 2.s2tOE4s 448.85 897.70 O.O0E+0 1.t3E642 126En ed2
Sr-so t.47stE+ao 448.85 8.97.70 O.OSE+OO &62E+02 1.32E+03

Tc-ss 4.36E3-04 448.85 897.70 QOS.E+00 1.77E1-0 3.53E4O1
U-229 1.744E-tt 448.86 09.70 1.25E2W 2.32E4O 4.6tEs4S
Th-230 &372.E842 44ass 897.70 0.00E+00 476E-0 7-s-261
tF-232 -2619E-12 448.8 897.70 O.O1E+OO 2137E49 4.7TEt4o
-F20t 2.0347E407 44a8a 897.70 o.SOE+00 s.d6Es05 1.S3E044

LL232 5.s63EsE07 44ass 897.70 0 OOE+OO 2.s4E404 s.ssE44 Therma Power

U-233 c370E-8 448.85 897h70 O.ooE+OO 1.05E405 21.3E- tnal Heat 8nndh
US234 4.3653Es0 448.85 807.70 Q.OOE+OO t.98E42 3.s2E402 Outp2 t Heat Output
tI35 -1.4494E-00 448.85 Qoo0 13sE403 aseE44 1.3EE03 (Wafts (Waft )

ii 2M 7-seME-08 44a85 897.70 QSS0E+OO l40E403 e&80E-3 IAE+ 3aot AoE+01
LO238 -2.61251E47 44ass OOD Z.32E403 2.21E-03 2.52E43 Total Total

Y-so t.47ssE+oo 448ass 897.70 O.OOE+OO e.s2E+02 t32E+0

Ofhe Radonuckle Q.SeE+02 1.92IEqo

Tenplate Selection Summary
From SFD Used for Parameter Differenes:

ModwderI Uor4WA1ElER | I0 3WATER_ nJ1 Ta u-ed bWIt WIo" teete:
s-= 1 add ZInC ZIFIC tr matltePeRnlonedbapwawsrleridme"a PWRsneesale

IoX HS4 Constitunts U U WOO

BOt Enrichment % 8290254777 ObS S

Bumup Summay (MWd# Basis for bumup used in estimate:

Pm S'D Est~aed
Nmt 2E1390 448U k bd htmsqwd"wmd eetet

Scundng 316.51 897. hum muned tote Win tr map,

Esthmated Slmuw
sumB W tIop11r Given bun 4p EEstknted EOtL HtGiven EOt HA

Hiomh 1.70 15jt.i
Bo~~dig ~3.40 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'R*&.W *A*Wa'M OD Wr o star al e coOfimeigf hfo daft WrlmW h ad c C r IunL

'TOWd but ford hal a9sodated with Ofe wohe-Kt be ivided by SOL hea meb mass to ge Wedtiarmi vatles (MWdVW.

J

J

ii
j

j

j
J
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Fuel Radionuclide Inventory Worksheet
11 kFpa an Ttu glt a,-ato - i. , r .

FUd Name: ORP-S
S ID Ot 23

Fuel Uniks & Dow: 2 11 X II ROD ARRAY
Heavy Metal Mass: BOL-262681kg- EOL-250.073kg
ROD Storage Sie: INEEL

rums! deca aW date: 1672
Eateates s of: 201o

Template: PWR (Ught Water. Zr1. 0 lo 5%. L
'Template B wp(UWdD: 61.92

Template SOL Heavy Metal Uass OUT: O.O176911
Template Decay Time: 35 yers

Estknated
Canister usage:

Bare Fuel Transfer

U. Fstits - in x, xb b Y. yn Gamma Sources
Photon TOt

CVMWd Fron Nominal Bounding Fuel Iitlal Actvity, Nominal Fel Bounding Fuel Energy Photona/sec
Radionucflde Template Fuel Burnup (Wd) Burnup (MWd 5 (CI) bwentorles(CI) kbCntoIeCI) Goup (bounding)
Ac-227 8.7758E-10 11,990.37 23,980.74 O.OOE+00 1.05E-05 2.10E-05 Av.1MeV
Am-241 1.4352E-1 11,990.37 23,980.74 O.OOE+00 1.72E+03 3.44E+03 0.0150 129DE+15
An-242m 2.8698E-04 11,990.37 23,980.74 O.OOE+0O 3.44E+00 6.88E+00 0.0250 202E+14
Am-243 62565E-04 11,990.37 23,980.74 O.OOE+00 7.50E+00 1.S0E+01 0.0375 2,482E+14
C-14 4.7901E4-05 1,990.37 23,980.74 O.OOE+00 5.74E-01 1.15E+00 0.0575 28B7E+14
C-36 8.0297E-07 11,990.37 23,980.74 O.OOE+00 9.63E-03 1.3E-02 0.065D tA44E+14
C1-243 2.581E-04 11,990.37 23,980.74 O.OOE+00 3.01E+02 6.O1E+2 500 712SD 1002E+14
C(-244 4.90154-02 11,990.37 23,980.74 O.OOE+00 3.88E+02 1.18E+03 0200D 1238E+14
Co-60 2.581E-03 11,990.37 23,980.74 O.OOE+700 3.07E-01 6.13E+01 1.000 95.64E+13
Cs-134 4.0538E-05 11,990.37 23,980.74 O.OOE+00 4.86E-t 9.72E-01 0SD 1238E+15
Cs-135 540833E-15 1t1990.37 23,980.74 O.OOE+00 1.73Et-0 3A46E-0t OA 1.73E+13
Cs-137 13979E+00 t11,990.37 23,980.74 Q.OOE+00 1.68E+04 735E+04 0 25OD 1B+13
Eu-14 7.0203E4-02 11,99037 23,980.74 Q.OOE+00 2.42E+02 4.8fE+02 1.7500 5.03E+11
Eu-155 1.7684E-03 11,99037 23,980.74 O.OOE+00 2.9E021 42247 1 22500 8.1E13E+07
Feu-2 4.3132E-05 11,990.37 23,980.74 O.OOE+00 5.17E401 1.03 Z7500 3 E62E+08
H-3 2.0769E-02 11,990.37 23,980.74 O.O0E+00 2.49E+02 4.98E+02 4 50D 1.72E+07
E-12g 9.8288E407 11,990.37 23,980.74 O.OOE+OO 7.18E42 23011E2 Soxo 7.318E+SS
Kr-85 2.8214E4-2 11,990.37 23,980.74 O.OOE+00 33E+02 6,77E+02 70000 8.434E+OS
R237 5.t218E405-1 11,99037 23,980.74 O.OOE+00 t.35E-01 269E401 IllCO SJ87+04
Pa-231 t.3036E409 11,990.37 23,980.74 OO0+00 1.76E-05 3.13E4-5

-2110 18.5078E-1 11 99.37 23,980.74 O.OOE+00 1.42E-06 2.04E-06
Pn-147 3.6521E-04 11,990.37 23,980.74 0.03E+00 43.E+00 8.76E+0O
SU-"0 7.456f4-02 11,990.37 23,980.74 0OE+O0 81.14+02 1.79E+03
T-O 1.1623E-042 11,990.37 23,980.74 O.OOE+00 437E+02 2.79E+02
Pu-240 1.5032E02 11,990.37 23,980.74 O.OOE+00 1.68E+02 263E+02
Ph-241 9.0036E-01 11,990.37 23,980.74 O.OE+00 2.58E+04 5.06E+04
Ph-242 6.42S7E-0 11,99037 23,980.74 0.OOE+O0 7.71E3-1 1.4E270
Fa-226 2.2804E-10 11,990.37 23,980.74 QOOE+O0 2.73E-06 5.47E-06
Fa-228 5.27i3E-12 11,990.37 23,980.74 0.00E+800 5.E-0 1.28E-07
u-106 6.1160E-10 11,990.37 23,980.74 0O.OE+00 733E-4 .847E45

Se-79 1.237745 11,93037 23,980.74 MOOE+00 .AXE-01 Z.97E41
Sn-t26 2.5210-05 11,990.37 23,980.74 0.OOE+00 3.02E-01 6.05E80H
Sr-90 9.t667E4t 11,990.37 23,980.74 O.O6E980 0.0OE+04 2.20E204
Tc-9 3 9357E48 4 11,990.37 23,980.74 0.00Q+00 4.72E+o0 9.44E+20
T-229 It20E7E-t0 11,990.37 23,980.74 O.O5E+02 1.45E-06 2.89E-06
T-F0 2.1043480 11,990.37 23,980.74 O.OE+00 2.52E104 5.05E804
Th-=2 5-297E-12 tt,990.37 23,980.74 O.OOE+OO 6.35E48B It27E407
Th-8 11.7474E07 11,990.37 23,980.74 O.OOE+O 2.10E1043 4.19E43
U-232 4.7368E407 11,990.37 23,980.74 O.ODE+00 5.68E403 1.14E402 Ti rmal Power
t)-33 250497E408 I1,990.37 23,980.74 O.OOE+00 3.01E404 6.02E044 Nomninallbeat Bounding
U-234 S .OOOCE405 1 1 ,99D37 23,980.74 O.ODE |00 6.00E-01 1 .20E+OO C us esOulpt
U-235 -1.4489E406 I91,9937 0.00 1569E402 O.OOE+OO 159E402 (wafts) (Wafts)
U-236 7-5824E406 11,990)37 23,980.74 Q.OOE+00 9.0rlE42 1.82E41 2.75GEd42 SQE+02
t)238 -2J8129E407 11,99Q.37 QOO 8.57E402 25E402 857E402 Tota Total
Y-90 9.169WE41 11,99037 23,980.74 Q.ODE+OO I.lOE+04 220E0
Ot erratuida 1.G1E+04 322E+04

il teinle Siim6 b uv
emptate Selection Summary

ron 0 Used B br Parameter Differences:
Readcor Modrato r UGHTWATER

Fuel Cddig ZZR DRC
*OL .Ml Coatiuenits U U

SL anricunent %:I 24062 O I 5

Burnup Summary (BWd) Basis for burnup used hI estimate:
Fron SFD Estmaed

Iso mhial[IO 25.310.85 1 11m ta3 Nmialmabd km be lavy _aW mm destyed
S btbing s.31as1 23 te31ew k bwi .

Chbcks

Er~aed urnup/
.Sumpuuk Given 8umup Estmtd EOL MUWtwen EOL H11

NanhS 13s Z~ ~~2.26 1.00SoUndlng- 2.61 4S1

'Paatord rmmore novaleW, ippg oroher data coim*i e tadoin rceasorul.

'Toa bWmp for m lad massoted edhh Ofs woIbshest muM be dvked by 06 heavy m mass to gel epecilic bunip values !AWUTt).
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I ~~~~~~~~~~~~~~I III

I
Fuel Radionucllde Inventory Worksheet

j,FW W aaTempapte Inf-datom I A
Fudl Namuec BRP-C

Slip St.24
FudlUnk & Deec,4 -11 X II ROD ARRAY
H- Lei" Masec BOL-M.948kg EOL-489444kg
ROO Sto~ gSfte INEEL

'FUMddcaystaftdMWs 1966
Estbamlsas ol: 2D10

Tempjlatec PW R (Ughl WaWer Zrcm 0 te 5%. U)
2TwnplaI*B~up~l~d): 61.92

Template amL Heavy Metal lman (Ur): 0.00176011
TenIua96 -OmTbie 35 vi

Esimated
Canister usage:

Bar. Fuel Transfer I

IIL EAlnats. I s. 6 b Y. Y Gamma Sourcee

Photon TotW
CI=Wd From Nominal B8culding Fuel Inital Activity Nomhiul Fuel Bounding Fuel Energy P _otoeisf

Radtlonicids Templates Fuel Burnup (UWd) Bump (MWd)' (Cl) bventorlees(CI) bIventohres(CI) Group (boundingo
Ac-227 .776SE-10 11,2983 11,722.29 O.OOE+00 9.92E-06 1.03E-06 Avg. MeY
Am-241 1.4352-01 11296.83 11,722.29 O.OOE+00 1.62E+03 1.68E+03 0.0150 6.307E+14
Am-242m 2.86986E04 1129683 11,722.29 O.OOE+00 124E+00 336E+00 O.25so 1272E+14
Am-243 6256sE-04 1129683 11,72229 O.OOE+00 7.07E+00 7.33E+00 0.0375 12135+14
C-14 4.7901E-05 11,2s6.3 11,72229 O.OOE+00 5.416-01 5.62E-01 0.0675 1.402E+14
Ck36 8.297E-07 11,29.83 11,72229 OOOE+o0 9.0wE-03 9.41E-03 0.08s0 7AM6+13

Cm-243 9.8s8E-04 1129a83 11,722.29 O.OOE+00 2.83E+1 0 1.14E+00 0.12S0 4.577E13
C-244 42.81s4-02 11,29683 11,722.29 oOo.E+00 .194E+02 3.73E+02 02250 6.012+13

Co6-0 2 1218E6-03 11,296.83 11,72229 O.0OE+00 21.E2601 316-01 . 0003750 .26.+13

Cs-134 41.036E-05 11,298.83 11,72229 O.OOE+00 476aE-0 417.E5 0-s750 6,03E+14

Cs-135 t.4433E405 11298.83 11,722.29 O.OOE+00 1.53E-4 1.9E4-1 oss7o s373E+12
CP-137 13579E+-0 11,2983 11,722.29 Q.OOE+00 14,3E+.0 1.64E+04 1.250O s22sE+12

Eu-214 Z.Q203E402 11,298.83 11,722.29 0O.OE+00 2.26E+02 Z.37E+02 i.7500 Z463E+11
Eu-256 1.7624E-30 11,2683 11,722.29 O.OCE+00 2.31E+01 2.07E+02 2ZSC0 3.S07
Fe-5s 4.3136E-0s 1t2sas3 11,722.29 O.OcE+ao 4.a7E-t sa6E-01 z7500 8.12SE407

H-3 2.0576sE402 1129883 11,722.29 Q.OOE+00 2.37E+02 Z.43E+02 3.s000 8367+D

1-129 9.s2s8E7-0 11,2983 11,722.29 QOOE+00 1.12E42 1.15E42 s.ocoo 3S77E+08

u-86 Z.8214E-02 11,298.83 11,72229 QOE+00 3726E+02 3.31E+02 7.00c 4.1Z3E+OS

NV-237 12.21SE4-0 11,29S3 11,722.29 .OOE+00 1.27E-01 1.3tE4-01 II 4.735E+04

Pa-231 1.3036E-0 11,298.3 11,722.29 O.OOE+00 1.47E6-0 1.13E-06

PbR210 8.5178E-11 11,298.83 11,722.29 O.OoE+o00 8.1E-07 7.17E-07

Pi-147 316231E704 11298.83 11,722.29 0.OOE+00 4.13E+0 4.24E+01

Pn-2M 7.4564E10 11,296.83 11,722.29 0.OOE+00 242E+6 974E+6 2
PS-GO 1.1623E-02 11,298.3 11,722.29 .OOE+O 1.031E+02 106E+02

P-240 1.132E-042 1129683 11,722.29 O.OoE+00 1.71E+0 1.77E+02
Pu-241 1.230E5-1 11,296.83 11,722.29 O.OOE+00 1.02E+04 1.OSE+-4
Pu-242 6.4260E-05 II-)"3 11,722.29 O.OOE+ao 726E0t 7-s3E41

RT-226 2.2804E-10 11,29.83 11,722.29 OOE+00 2.ssE48 2.Z67E048
Ra-228 52713E-12 11,29883 11,722.29 0O.OE+00 5.96E48 .1SE-06

RF1106 741160E-10 11,296.83 11,722.29 0.006+00 .971E-03 7.17E0-0

U-279 1.2377E80s 11,29683 11,72229 0.OOE+00 1.40E41 1.5E-031

Sn-26 2.5210E5.0 11,29683 11,722.29 O.OOE+00 2.8E-041 2946E041

Sr40 9.1607E0-0 11298.83 11,722.29 0.OOE+00 1.04E+04 1D.7E+04
TC-6 3.5837E4-0 11,298.83 11,722.29 0.OOE+00 4.45E700 4.61E+0 6

Th-22s -20127E-10 11,298.83 11020 QO.OE+a0 136E-01 1.41EtT6

-9230 9.1043E48 11298.83 11,722.29 O.OOE+00 Z3.044 2A7E+04

Th232 5.272E-12 112MM8 11,722.29 O.OOE+OO &M-% ~ 6.2tE-0s

The2r 1.7474E47 11;83 11,722.29 ROiE+Oe 1.57E043 1.57E+4

U-232 4.73S8E407 11.2Xa83 11,722.29 Qo.E+oo &35E-03 5.55E43 Theral Powe

I.J- 2-5097E-08 11@2s83 11,72229 QO.OE+00 2.84E.04 2.s4E-04 Nn'nal Hea Bounding
Lu234 so00ooE-s 112Wa83 11,722.29 O.OOE+OO 5.65sE-1 S.Offi41 Ou"- Head Otigil

U-235 -1.4489E486 1129W83 QO 3.67E402 2.04E402 i.67E402 (Waft) - (Watl

U236 7.5824E46 1129.83 11,722.29 O.OOE+00 857E402 8.89E42 2^0E*t 2.TUE+=i

U-238 -Z.6129E407 11298.83 0.00 1-52E-01 1.49E401 1.52E401 Total Tota
Y40 n.1699E401 11298.83 11,722.29 QO.OE+00 1.04E+04 1.07E2+04

Ollhr Radinuclides 1.52E+04 1.57E+04

XlLTemvtateSctecdneSnmmi BimupSumary bed a .4.......................::-.. -
Tenplato Selection Sumn

Free SFD Used Basis for Parameter Oiferexceg
Reactor der U1WA1ER ULTWATER

Fud CtRZIC ZIRC
sCL HM Constkufw U U

BOL Enuhme% 3.626 o s

Surnup Summary (uLWdr _ _ a for bumup used In estimate:

Noenbiel: 1129B31 8,667.09 Wbmtabn 1di km SFM(=edlbla INt4
Bowidh9g: 11.72220 17,4.19 8mbu"m dclhm SFD caflM'b L

Checks

Estnated Bsnupm
Bur nup Fukfpl7 Give Sumu1 E .ECL HUIGvm EOL Ng

Norni oan - os31

B 1undk~yl 0.71 1. 0
'RePctr dAd cwoe remova. strag. d*"V or OM dab confanbig ed Wadatim ased for hde

'Tedl bumup Mr am hid macdaled wi tie wcultpes nwa be tivkd by B90 heavy meld ma to got tpdlk busi vAe (MW4).

A

j

j

I

-4
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Fuel Radionuclide Inventory Worksheet I I . -
A. Fuel Ed Template Jts naat in - I

Fuel Name: BfP.01
SNtF I D. 25

Fuel litk t Descrt 4 -9 X 9 ROO ARRAY
HeayMtal Mass: 0L..51828tg: EOL-06.336kg
ROD Storge S5e: 8188L

'Fu dam Start date: 1968
EdInates as o: 6i10

Template: PNR (Ugt Water, Zic. 0to 5%; U)
Tnemplate Sumup(UWd): 61.92

Template BOL Heavy Uetal Mass (UT): 0.00176911
Tedptate ObecayThe: 36 wars

Estimated
Canister a :

Bare Fuel Transer

pL Estimates ; x In b. b I t Gamma Sources

Photon Toa
CiMWd From Nominal BoundIng Fel lnttial Activity Nominal FIel Eounding Fuel Energy Photoneftec

Radlonucide Template Fuel Bumup (UWd) Suartup (Wd)f C b nventories(CI) Irventories(a ) Grou (bounding)
Ac-227 8.7758E-10 37,986.38 75.972.75 O.OOE+00 3.33E-05 667E-46 Avg. MaV
An-241 t.4352E-0 37,S838 75,972.75 QQOE+Q00 5.45E+03 1.09E+04 0.0150 4.088E+15
An-242m 2.869sE-04 37,98638 75,972.75 O.WE+DD t.D9E+01 Z.18E+01 0C02M 8243E+14
An-243 62565E-04 37,986.38 75,972.75 O.ODE+00 2.3E+01 4.75E1101 0.0375 7862E+14
C-14 4.7901E-05 37,86.38 75,972.75 0.008+00 1.82E+00 364E+O0 o.075 9.s04E+14
c-36 8.0247E-07 37,B838 75,972.75 O.O0E+0D 3OSE-02 6.1OE-02 oce6so 4.574E+14
Cm-243 2.5lE4-04 37,098.38 75,972.75 O.OOE+QO 9.0+00 ME1+01 0.1250 3.174E+14
Cm.244 4.9D1SE-02 37088.38 75,972.75 O.OOE+00 1.888+03 3.72E803 02250 3.922E+14
Co-so 2ssstE-03 37.08838 75,972.75 O.OOE+0O 9.72E+01 1.4E02 0.3750 1487E+14
Cs-134 4.0536E-05 37,086.38 75,972.75 Q.OOE+00 1.54E+00 308E+00 0.5750 3.923E+15
Cs-135 1.4433Es05 37,08.38 75,972.75 OA0.00O SAsE-01 1.1OE+0 0os500 5.427E+13
Cs-137 1,379E+00 37,083B 75,972.75 O.OOE+QO 531E+04 1.06E805 1.2500 5.331E+13
Eu-154 2.0203E402 37,986.38 75,972.75 0.00=+00 767E+02 1.53E+03 1.7500 1.6961+12
Eu-155 1.7684E-3 37,98838 75,972.75 0.00+Q00 S72E+01 1.34E+02 22500 Z570E+06
Fe55 4.3136E-s 37,988.38 75,972.75 0.OOE+00 1.64E+0D 328E+O0 2.7500 5286E+0
H-3 2.07898E2 37,08638 75,972.75 0.00+Q00 7.80E+02 1.8E+403 3MM00 5.422E+07
1-129 9.828sE-07 37,98838 75,972.75 0.00E+00 3.73E-02 7AI7E-02 s5.000 3.31$E+07
Kr-8 2.8214E402 37,88838 75,972.75 .ODE+Q00 1.07E+03 2.14E+03 7.0000 Z.672E+06
Np-27 t1.121tEs05 37,08838 75,972.75 0.001+00 428E-01 8.52E-01 110000 3.098sE05
Pa-231 1.3036E-09 37,988.38 75,972.75 Q.ODE+00 4.9sE-05 9.s0E-05
Pb-210 8.50788-11 37,988.38 75,972.75 0.00+400 3.23-0 6.46E-06
Pm-147 3.S3tE-04 37,98838 75,972.75 OOE+00 1.39E+O1 Z.78E+01
Pu-238 7.4564E402 37,986.38 75,972.75 O.OE+Q00 2.3E+03 5.66E+3
Pu-239 1.123-02 37,986.38 75,972.75 O.OE+Q00 4.42E+02 6.83E+2
Pu-240 t1s32E402 37,088.38 75,97.75 O.ODE+00 5.7sE+02 1.15E403
PU-241 9.0036E-01 37,98638 75,972.75 O.ODE+00 3.42E+04 6.84E+04
Pu-2 e4260E-05 37,986.38 75,972.75 O.OE+D00 2.44E+00 4.88E+00
Ra-226 2.284E-10 37,988.38 75,9n.75 .08E+00 8.66E-06 1.73E-0s
Pa-22s 452713E-6 2 37,986.38 75,72.75 O.0DE+00 1.60E-07 4.0DE-07
Ru-36 610160E-10 37,986.38 75,972.75 O.OE+00 2.32Es-0 4.6NEo H u
Se 79 12377E-05 37,986.38 75.72.75 o.DDE+ao 4.70E-0t s.4DE2-t

Sn-126 Z.520E-05 37,986.38 75,972.75 o.DDE+00 9.9BE4t0 3.02E+a
sr-93 1.t867E8-06 37,986.38 750972.75 Q.ODE+00 3.48E+04 6s.6E+Q4
TCO99 93s57E404 37,986.38 75,972.75 QODE+QO0 1.5DE+Ot Z99E+Ot

Tb-224 7.624E-08 37,986.3B 75,972.75 0.00E+00 4s8-06 .768E-06
Th-230 2.6143E2- 37,986.38 70.07n.75 Q.ODE+Q0 7sE-014 1.79-013
Th-232 5-OnE-12 37,986.38 75,972.75 Q.ODE+QO 2.01E-07 4.02E-07

T00 1.7474E19 7 937,986.38 75,972.75 O.ODE+D00 34E043 133E.02
I.I23 4.7368E407 37,986.38 75972.75 QODOE+OD t eoE02 3.e0E-02 Thermal Power

u433 2-997E-08 37,986.38 75,972.75 QODOE+QO 9ss -04 1S91E-03 Nomna Hest Bounding

U-234 5.00QOE405 37,986.38 7s,972z75 O.OCE+OD 1_90E+00 3RCE+OD COW FRaOCA
U-M3 4A8489E-N 37,986.38 0.00 3.40E402 Q0XDE+00 340E-02 Watts) (watts)

b76 75824E46 37,98683B 75,972Z75 O.DDE+DD 2 88E2-t 5.76E-01 674E+02 t.7e+03

b238 -2.6t29E4C7 37,9866.38 QOO0. t.79E-t t.69E41 1.79E401 Total Total
fY-D 9.t694E2-t 37,986.38 75,972.75 QDDOE+OD 5.tOE+C4 697E+04
Othter Radionuclides 5.108+04 1.028+05

-r T e elction Sen nae, Sb _ nwy, and (3se s ._ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _

Teplate Selection Summary
FreesFD SF0d B]ass Our Perameter f1l1ferences:

Reactor r UGfrWAIER LIHTWAlER

F#el 0d IRC ZIRC
Uot. HU Consuentse UU

*OL Enchm % I 2873 O bS I

Bumup Suma (MWd)' ass or bumup used h eastimate:
Fom SFD Eathated

NO esi 900 83 37,986. enr Calilleftnr lie heavy raeia am dasiyea

=.]26 75.9s7z BU m assud bbbed Il tm.

CheCk3

1Estimated Bumu_ _

Bumup Mu er I Given *urnup - b ainated EOL NfIGiven SOL HIt

N lmbnot 1R6 4317.

SwundkIN 3.9e sselm
'Rea sbtwn. r removl, rao age. upW shg or Wr data COnMirNg irradadw ceased bwr hfe.

'Total b=Mp obr al associated Wt ll wodsheet must be avided by SOL heavy mntal mass b0 et gmdpc butp valeas (WA).
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FudL Radionuclide Inventory Worksheet
L. Fibd adTvanpat Wotm enia , e

Fuel Noom BRP-02
SNF M #: 26

Fuel Unis A Der 2 -7 X 7 ROD ARRAY
Heavy MeW MUses: BOL-=293kg: EOL-217.098kg
ROD Storage SIe: INEEL

'Fud doey Stari dale 1968
Esiatesa a of 2010

Tnplab: PWR NWied Water, Ztr 0 to 5%, U)
'Templaet Bulp(UWd: 01.92

T onpha BOL Hea MAO Mao (MT) 0.00176911
Tamoltb Deca Tbi 35 yem

Estimated
Canister usage:

Bare' Fuel Transfer I

IL Estimater - Nb rb b y Yb Gamrnma Source.
Photon ToWd

Cl/MWd From Nominal Borcing Fuel InitWil Activity Nominal Fuel Bounding Fuel Energy Photonstec
Radlontucldg Template Fuel Bumup (UWdf Burnup (MW (CI) bventorlec(C1) faventories(CI) Group (bounding)
Ac-227 8.7758E-10 15,685.20 31,370.41 0.00E+00 1.38E-05 2.75E-05 Avg, V
Am-241 1.4352E-01 16,685.20 31,370.41 O.OOE+00 2.25E+03 4.506W03 0.0150 1.6i8E+15
Am-242m 2.8698E-04 15,685.20 31,370.41 O.OE+00 4.50E+00 9.00E+00 0.0250 3.404E+14
Arn-243 6256E-04 15,686.20 31,370.41 O.OOE+00 9.81E+00 1.96E+01 0.0375 3246E+14
C-14 4.7901E-05 15,685.20 31,370.41 O.OE+00 7.51E1-0 1.50E+00 0.0575 3.751E614
cm36 8.0297E-07 15,685.20 31,370.41 .OOE+00 1.26E02 2.52E-02 0.0850 1.886E614
CM-243 2.5081E-04 15.68520 31,370.41 .OOCE+O 3S93E+00 7.87E+00 0.1250 .1M1E,14
Cm-244 4.015E-402 15,685.20 31,370.41 O.OOE+0 7.696+02 1.54E+03 02550 1.62CE+14
Co060 2.5581E403 15.685.20 31,370A1 0.00E+00 4.01E+01 8.02E+01 0.3750 .964E613
Cs-134 4.0536E-05 15,685.20 31,370.41 0.OOE+00 6.36E-01 1.27E+00 0.5750 1.62CEt15
Cs-135 1.4433E-05 15,68520 31,370.41 0.00E+00 2.26E-01 4.53E-01 0.8500 2.241E+13
Cs-137 1.3979E+00 15,685.20 31,370.41 0.00E+00 2.19E+04 4.39E604 1.2500 2.20E+13
Eu-154 2.0203E402 15,686.20 31,370.41 0.00E+00 3.17E+02 6.34E602 1.7500 65016.11
Eu-155 1.7684E-03 15,685.20 31,370.41 O.OE+00 2.77E+01 5.55E+01 22500 1.061E.08
F1-55 4.3136E-05 15,685.20 31,370.41 .OOE+00 8.77E-0t 1.356E+00 2.7500 2.174E4011
1-3 2.0769E-02 15,686.20 31,370.41 QOE+00 3.26+02 6.52E+02 35000 2239E+07

1-129 9.8288E407 15.68520 31,370.41 QOC.E+00 1.54E-02 3.0E-02 S.0000 9.572+60
Kr-85 2.8214E-02 15,685.20 31,370.41 0.00E+00 4.43E+02 8.86E+02 7.003 1.103E+06
Np-237 1.1218E05 15,.8520 31.370.41 0.00E+00 1.76E-01 3.52E-01 11MCCCO 1.267E+60
Pa-231 1.3036E-09 15,68520 31,370.41 0.00+00 2.04E45 4.09E-05
Pb-210 8.5078E-11 15,685.20 31.370.41 QOD.E+00 1.33E-06 2.67E-06
Pn-147 3.6531E-04 16,685.20 31D.41 0.00E+00 5.73E+00 1.15E+01
Pu-23 7.4584E-02 15,685.20 31,3741 O.OOE+00 1.17E+03 2.34E+03
Pu-239 1.1623E-02 15,685.20 31,370.41 Q.OOE+00 1.826+02 a65E+02
Pu-240 15132E-02 15,685.20 31,370.41 0.00D+00 2.37E+02 4.75E+02
Pu-241 9.0036E01 15,685.20 31,370.41 O.0OE+00 1.41E+04 2.82E+04
Pu-242 64260E-05 15,685.20 31,370.41 O.OOE+00 1.01E+00 2.02E+00
Pa-226 2.2804E-10 15,685.20 31370.41 QO.E+O0 3.58-0 7.15S-06
PA-22 5.2713E-12 15,685.20 31370.41 O.OOE+OO 827E-08 1.65E-07
Ru-10S 6.1160E-10 15,685.20 31.370.41 0.00E+0O 9.59E4- 1.92E-05
S1-79 1.2377E-05 15,68520 313,7Q41 O.OE+00 1.94E-01 3.88E-01
Sn-126 2.5210E-06 16,685.20 31,370.41 O.0E+00 3.9#6-01 7.91E-01
SSr-90 9.1667E-0 16,685.20 31,37041 0.00E+00 1.44E+04 2.88E+04
Tc-99 39357E404 15,685.20 31,37Q41 0.00E+00 S.17E+00 123.+01
Th-229 12067E-10 156685,20 31,370.41 O.OE+00 1.89E4OS 3.78E-06
Th-230 2.1043E-08 15,685.20 31,370.41 O.OOE+00 3.30E44 .60E-04
Tb-232 52972E-12 15,685.20 31,370.41 Q.OOE+00 8.316480 1.66E-07
T1-208 1.7474E-07 15,685.20 31,370.41 0.00E+00 2.74E-03 5.48E-03
U-232 4.7368E4t7 15,68e520 31,3D.41 OnOOE+O 7.43E4n3 1.49Ea42 ThennalC__
U-233 2.5097E4S8 15.685.20 31,370.41 O OCE+OO 3.94E404 7.87E404 Nbmloain Hes Bo
U-234 5.0000E4 15,68520 31,370Q41 O.ODE+DO 7.84E-0t t57E+CO Output HastOutpu1:
LL235 -t.4489E4S 15,688S20 QOO 1.42E402 O.ODE+00 t.42E4C2 (Wat"W) IWaffs}
U-238 7.5924E4S 15,686.20 3t,370.4t QOOE+CO t.19E401 2-1E-01 3AcE4a2 7.221540
U-73 -2.6129E-07 15,885.20 QOO0 7.63E402 7.22E402 7.63E4 Tota Total
Y-SO Q16S9E41 15,685.20 3t=D.41 QOCE+OO t 44E+04 2.88E+04
Other Raconuccle 2.1 1E+C4 4.21E+C4
HL Template Sdenhzl S .rea Burp S .mmy and Checks ,, ,gw ,
reff~ate Selection Sununar

Frm SFD Used Bade for Paranmel Difference.:
RReactor Kod rnWA1ER W WA1ER

Fud Ca dRC zdRC
BL HU Constiuientxic U U

DM Enihmr4 #:~ 23 1 O lo 5

Summa (UWdf _ Bi for burnup used bI estimate:
From SF | EMtinatd

NbmnHS 1 oS1 11 15685 n cvalomamto h et mmdm*"
Boundbw9 -A1,641.468 31,370 Al bumatted to we d bur*

Checks _

Es~mafd ump
Bumup UUMPr GivenBUM Estimated fOt HVIOlvea EOL HE

Nomhinl 1.52 1437 7
0oul1nw - 3.8l 19.11

'Reactor shu.lwnce emol, s -pg orr cd"crm t Iratnh eased ft or fuel

TcW Wwu for I fu6el assodated with Iht wwekhed nsat be d a by BOE hea.y m a ma to gal specinc bum* va (Mwdvt.
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Fuel Radionuclide Inventory Worksheet - I - .

X Foet "a Taviate Ini' ion L a
Fel Ibme: BRP-E

SNF ID U 27
Fwel Units 4 Deur 18 -9 X 9 ROD ARRAY
Heavy Mss: BOL.2443.466kg; EOL14205Bskg
ROO SIo'ge SUts: INEEL

'Fuel decy sta date: 1972
EUimates a ao 2010

Template: PWR (Ut Waer, Zrc, 0 ID 5%. U)
eramplate *unr MWd): 81.92

Template SOL. Heavy Metal Mass (Ml): 0.00176911
T .., ,l . w- Tb- aW-

Estinated
Canister usage:

Bare Fuel Transfer

_ila iiies I n, Xb b Y. Yb Ganma Sources

.Photon TOW
CWWd Frwn Nominal SouNding Fuel Initial Activity Noinal Fuel Boumding Fuel Eneruy Photons/sec

Radlonudkle Template Fuel Burmnp (Wld) Bumup (FJWd (Cl Inventorles(CI) knventorles(CI) Group (oundng)
Ac-227 8.7758E-10 29,160.32 33,700.28 O.OOE+0O 2.56E-05 2.96E-05 Avg. Mev
Am-241 1.4352E-01 29,160.32 33,700.28 .OODE+00 4.19E+03 4.84E+03 0.0150 1J13E+15
An-242m 2.8698E-04 29,160.32 33,700.28 O.OOE+CO 8.37E+00 9.67E+OD M0O250 3.678+14
Ant-243 8.25665-04 29,160.32 33,700.28 0.00E4OD 1.82E401 2.11E+01 O.375 3.487E+14
C-14 4.7901E-05 29,160.32 33,700.28 OO0E+CO 1.40E+00 1.61E+00 0.0875 4 ,9E+14
C1-36 80297E407 29,160.32 33,70028 Q.OOE+00 2.34E-02 2.71E-02 0.0850 20829E+14
Cm-243 2.5081E-04 29,160.32 33,700.28 O.OOE+00 7.31E+00 8A5E+00 0.1250 1A08E+14
Cnm244 4.9015E-02 29,160.32 33,700.28 O.ODE+00 1.43E+03 1.65E+03 02250 1.740E+14
Co-60 2.5581E-3 29,160.32 33,70028 O.ODE+00 7,46E+01 8.62E+01 03750 7AS81E+13
Cs-134 4.0536E-05 29,160.32 33,700.28 O.ODE+00 1.18E+00 1.37E+00 05750 1.740E+15
Cs-135 1.4433E-05 29,160.32 33,700.28 0.ODE+00 4.21 E-01 4.86E41 _ 085cO 24C7E+13
CS-137I
Eu-154I
Eu-1655

0 29,160.32 33,70028 O.ODE+00 4.08E+04 4.71E+04 1 2500 2.365E+13
12 29,160.32 33,700.28 O.ODE+00 5.89E+02 6.81 E+02 1.7500 7.081E+11
a 229160.32 33,700.28 0.ODE+00 5.16E+01 5.96E+01 22W5O 1.t40E+081.7684E4'

4.3136E-0C 29.160.32

Kr485 2.8214E2.2
Np-,237

2 -- -29,160.32 33,700.28 0.ODE+00 823E+02 9.51E+02 7.0000 1.185E+06
29,160.32 33,700.28 0.ODE+00 3.27E-01 3.78E-01 1IOD00 1.362E+05
29,160.32 33,700.28 O.ODE+CO 3.80205 439E-05Pa-231

Pb-210 8.5078E-11 29,160.32 33,700.28 0.OE+00 2.48E-06 2.87-06
29,160.32 33,700.28 QOD.E+00 1.07E+01 1238+01
29,160.32 33,700.28 QOD.E+00 2.17E+03 2.51E+03
29,160.32 33,70D28 O.O0E+00 3.39E+02 3.92E+02
29.160.32 3170028 O.OE+00 4.41E+02 5.10E+02PU-240

PU.241 iOC36E01 29,10632
Pu-242 6.4260E405 29,16032
Ra-226 22804E-10 29,160.32
Ra-728 5.2713E-12 29,160.32

33,70028 0.00+00 2.63E+04 3C03E+04
33,70028 O.OE+OD 1.878E+O 2.17E+00
33,70028 0.002+00 6.65E-06 7.68E-06
33,70028 O.OE+00 1.54E-07 1.78E-07

Ru-106 6.1160E-10 29,160.32 33,70028 O.0+00 1.78E-05 Z06E-45
29,160.32 33,70028 0.00E+0O 3.61E41 4.17E401
29,16D.32 33,70028 0.2E+00 7.36E41 850E-01
29.160.32 33,70028 0O.DE+00 2.67E+04 3.09E+04Sr-

Tc-99 3.9357E-04 33,70028 QO.OE+00 1.15E+01 1.33E+01
TI-229 1207E-10 29,160.32 33,70028 0.ODE+O 3.52E-06 4.0SE-06
TIF23O 2.1043E408 .29,160.32 33,70025 QODOE+CO 6.i4E404 7.Q9E44
Th-232 5297E-12 29,160.32 33,70028 QODE+CO 1.54E407 1.79E407
TF2C 1.7474E407 Z9,160.32 33,700D28 Q.OOE+OD 5.1E0E3 5.8.9E403
W!32 4.7368E407 Z9,160.32 33.70028 QODOE+CO 1.38E42 1.60E402

t>23 Z5097,E4B 29,160.32 33,70028 QODOE+CO 7.32E404 8.4SE044
UJ234 5.00OWE45 29,150.32 33,70028 QODOE+CO 1.46E+C0 1.69E+CO
U25 -1A489E46 29.160.32 QCO0 1.58E401 1.16E401 1.58E401 .
U-236 75824E406 2.9160.32 33,7C028 QODE1+CO 2.21E401 2.56E401
UF23 -2.6129E407 29,160D32 QOD0 7.97E401 7.89E41 7.97E41
Y490 9.169.9E401 29,160.32 33,700.28 O.ODE+CO 2.67E+C4 3.09E+C4
Othr Radionuclds ,Bo3.91E+C4 4.52E+C4

Template Selection Summiar
From SFID Uae Basts for Parameter Differences:

Reactor Mo ers L* WA1ER wT WATER
Fuel DZCRC

EOL MM Conets n : U U
EOL Eflklmwt NO 2295 0105

BumuP S wn z(UWd 77Bl as for burnup used hI etimate:

Nkwnkwfl ~29.1602 21 .755. NbtdlmWen*dmhe ~SFD rmnfd bIMW
_llwinu:I x33,700281 43511. Bwnftc n laonthn SFD awedbut).

EslutatmxW up
6mup Hultp1ler Given Bumup Eatinate EOL HtU/lwn EOL HU

R r l incal eeto 0. e frue

Bounft:! 0.36 J!
'Reactor shwon, core m nwMn, s~age, sppV or oihr doe wilrfing; V kradio baa ed for fuel.

-Thermal Power

Noinall Ibolt foundhV ,
Output Heat Output
(Wafts) (Wafts)
6.7E+02 7.7SE+02

Tolal Total

_ ' rbwa kem tor an wd asaodltedwm Iofs wkheet mn be dA*dd by BOL heavy mebl ma to get vdlfc pwm vse (wv.
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I3
Fuel Rladionuclide Inventory Workcsheet 11,.

LI Fue ademplate noraWed, ogs
Fuel Nm SAPEG

SNF ID #: 2U
Fuel Units A Dear 33- 9 X 9 ROD ARRAY
Heavy Metl Mam 901.466.95fkt EOL.4419.27S9
RO Sorage Sa INEEL

'Fud decaya -t ebb 1973
Estimates ae o, 2010

Tenplate PWR (tigt Water. Ztrc. 0 to 5%. UI)
aTemplt. Dmwdp(mWri 61.92

Template I0X Heav MeW Mm (UT): 000176911
Tanelae Doe Thec 35 yeas

Estimated
Canister usage J

Bare Fuel Transfer
lIr

I3IL Esdmati_ ma. xb b ye yb Gamm Soure

Photon To;ld
CVUWd From Norinal Bounding Fuel Initi Activity Nonminal Fuel Bounding Fuel nergn Photonalsee

Padlonuc~de Templatn Fuel Bumnup (UWd) Burnup (MWdt (Cl InventoriesCI) bnvenrhesrC) Group (bounding)
Ac-227 8.7758E-10 140,435.06 280,870.18 0.00E+00 1.23E-04 2.46E-04 AV& 1WV
AM-241 1.4352E-1 140,435.06 280,870.16 O.ODE+C 2.02E+04 4.03E+04 0.0150 1511E+16
Am-242m 2.8698E-04 140,435.08 280,870.16 0.OOE+00 4,03E401 &806E01 0.0250 3.047E415
An-243 6.2565E404 140,435.08 280,870.16 O.OOE+00 8.79E+0s 1.76E+02 0.0375 2.9076+15
C-14 4.7901E-05 140,438.08 280,876 0.00D+00 8.73E+00 1.35E+01 0.0575 3.3a+15
Cl-a 8.0297E-07 140,435.08 280,870.16 0.0DE+O0 1.13E6- 2.26E-01 0.0oe 1.691E+15
Cm-243 2.50S1E-04 140,435.08 280,870.16 0.0DE+00 3.52Es41 7.04E+01 0.1250 1.173E+t5
Cm-244 4.90156-02 140,435.06 280,870.16 0.00e+00 888s+03 1.38E*04 0250 1.4506E15
Co-60 2SS1E-03 140,435.06 280,S70.16 OOOE+00 3.59E+02 7.196+02 03750 6e23sE+14
Cs-134 4.0536E-05 140,435.08 280,870.16 0.00E+00 5.69E+00 1.14E+01 0.5750 1.450E+16
Cs-135 1.4433E-05 140,435.08 280,870.18 0.00E+00 2.036+00 4.05E+00 0.9500 2.0062+14
Cs-137 1.3979E+00 140,435.08 280,870.16 0.00E+00 1.96E+06 3.93E+05 12500 1.971E+14
Eu-154 2.0203E402 140,435.08 280,870.16 0.00E+00 2.84E+03 5.67E+03 1.7500 5.902E+12
Eu-155 1.7684E-03 140,435.08 280,870.16 0.00E+00 2.48E+02 4.97E+02 27250O 9s503E806
Fe-66 4.3136Es06 140,435.08 280,870.16 0.00E+00 8.06E+00 1.21E+01 Z7500 1476+09
H-3 2.0769E402 140,435.08 280,870.18 .OOE+00 292E+03 5.83E+03 3000 2.008E406
1-129 9.82888E07 140,435.08 200,870.16 O.OE+00 1.38E6- 2.76E-01 5.0000 6571E+07
K,-85 2.8214E402 140,435.08 280,870.16 O.OE+00 3.96E+03 7.92E+03 7.0000 9.7SM906
Np-237 1.1218E-05 140,435.08 280,870.18 0.00E+00 1.58E+00 3.15E+00 113O00 1.135E+96
Pa-231 I30-6E-09 140,435.06 280,870.18 .OOE+00 1.83E-04 3.86E-04
Pb-210 &5078E-1 t 140,435.08 280,870.16 0.00E+00 1.19E-05 239E-05
Pm-147 3.6531E-04 140,435.08 280,870.16 O.OOE+00 613E+01 1.03E+02
Pu-238 7.4564E-02 140,435.06 280,870.16 0.OOE+00 1.05E+04 2.09E+04
Pu-239 1.1623E-02 140,435.08 280,870.16 0.00E+00 1.63E+03 326E+03
Pu-240 1.5132E-02 140,435.08 280,670.16 0.00E+00 2.13E+03 4.25E+03
Pu-241 9.0036E-01 140,435.08 280,870.16 O.OE+00 12B6E+05 2.53E+05
Pu-242 6.4260E-05 140,435.08 28070.16 0.0E+00 8.02E+00 1.80E+01
Ra-226 22804E-10 140,435.08 280,870.16 O.OOE+00 320E05 640E-05
R&-226 5.2713E-12 140,435.08 280,870.16 0.00E+00 7.40E-07 1.48E-06
Ru-108 &1160E-10 140,435.08 280,870.16 O.OOE+00 859E-05 1.72E-04
Se-79 12377E-05 140,435.08 280,870.16 0.00E+00 1.74E+00 3.48E+00
Sn-126 2.5210E-05 140,435.06 280,870.16 0.00E+00 3.54E+00 7.08E+00
Sr-90 9.1667-01 140,435.06 280,870.16 0.00E+00 1.29E+05 2.57E+05
Tc-99 39357E404 140,435.06 280,870.16 0.0OE+00 5.53E+01 1.11+C02
Th-22S 1.2057E-10 140,435.0 280,S70.16 0.00E+0 1.96E-05 339E-05
Th-230 2.1043E-08 140,435.08 280,870.6 0.00E+00 2.96E-03 59E-03
Th-232 5.2972E-12 140,435.08 280,870.16 O.OOE+0O 7.44E-07 1.49E-06
T7-206 1.7474E-07 140,43508 280,870.16 O OOE+00 2.45E-02 4.91E-02
U-232 4.7368E-07 140,43508 280,70.16 O.ODE+O0 666E-02 1.33E-01 Thetmya Power
U-233 25097E-08 140,435.06 280,870.6 0.00E+0 3.52E-03 7.05E-03 Noffind Hem BouwNg
U-234 5.00DE-05 140,435.08 280,8.18 0.00E+O 7.02E+00 1.40E+01 Outpt* Head Outpi*
U-235 -1.4489E-06 140,435.08 0.00 3.47E-01 1.43E-01 3.47E-01 (Waet (Wans
tJ-23 75824E-08 140,435.08 280,870.16 0.00E+00 1.06E+00 2.Z13E+0 323EC+ SAGE4.03
U-238 -2.6129E-07 140,435.08 0.009 1.48E+00 1.44E+00 1.48E+00 Totl Total
Y-90 9.1699E-0 140,435.08 280,870.16 0.00E+00 1.29E+05 2.58E+05
Ote Radlonucldet 1.89E+05 3.77E+06

mTemplate S dlclw 9n_,-7 Run" &o -. and checks ,....- 4^ -

Templt Select Summary
From SFD Ujd Ba for Parameter Differencest

Reaceor iaW UG WATER UGHT WATER

Fuadd= .ZIRC ZRC
BOb. HU C _wd~ww u U

BO Mvichmo VI 3StJ OloS tS

Burnup Summary aWd s for bumlia used In estimate:
Fro SFD Estimaup

Nomnal I eoe40.g 140,436.08 bun cdfr Wmfthe. mvl nmm desat
Doundihgst 83,855. 280.S70.1 t[ptn t asbmube tdcw laiibm mmw

Checkis
Estmated Btwuu

unp mult Given Sums Ealknated E01. H4nWGIen E0L HE
Nomhi oe 2Z31&t

Boun l 1.79 1.03

Reactor daiklown. ore rmoval, etereg, *Idppf or eW a date conNs*q thg brslaon ceased lor kf
51loale bump ford fudh ssodied wiIh M wake mud be ided by OM heavy ml ame so get spedfk bunmw values (MW T)

JJ
J
j

-j

I
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I
Fuel Radlonuclide Inventory Worksheet I I I I

L& Fd andTeumlats l itl v--7.1a. w
Fuel Nu: BRP-EP

snF e 8: 29
FuiI Unbs & Dow: 3 -X 9 ROD ARRAY
HeavyMeW Ma: BOL=369.9Skg: EOL351.853kg
ROD Storage SU: INEEL

'Ful da st dat: 1974
Esdtst as d: 2D10

Temiat: Wordt Caa#
2Tumphats Btinup(MW#t) 02.5

Templats, SOL Heay Mstal Mass (MM 0.00165
T - nhsD Tme

Estktutod
Canister usage: J

Bars Fuel Transfer _

IL Fstmats FM -W b6 y. Y r Gauma Source
Photon TOtl

CIW~d From Noutdnal Bounling Fued Intal ActiVy Noma Fue Bounding Fud Energy Photonasc
Radonucltlce Te nptate Fuel Bmnup (UWdf Bunup (MWdW (Cl) riveatores(CI) InventorlesqC) Group bounding)
Ac-227 2.3072E-06 17,236.64 34,47328 Q.OOE+00 3.98E-02 7.95E-02 Avl MaV
Anm241 8.4448E00 17,236.84 34,47328 0.00E+00 1.46E+05 2.91E+05 0.0150 4255E+16
AM-242m 1.6848E402 17,23.64 34,473.28 0.00E+00 2.90E+02 5.81E+02 0.0250 A.407E915
An-243 1.6320E-02 17264 34,473.28 0.00E+00 2.81E+02 5.63E+02 0.0375 7.34E+15
C-14 1.2090E-0t 173.64 34,47328 O.OOE+00 2.08E+03 4.17E+03 0.0575 1.156E916

l-as 2.2849E-03 17,2364 34,473.28 O.OOE+00 394E9+0 7.88E+01 0.0850 4S1OE+15
Cm-243 8.6624E-04 1723664 34,473.28 0.0DE+00 1.49E41 2.99E+01 0.0250 38839E10
CnF244 1.684E041 17,23864 34,473.28 O.E0+00 2.90E+03 5.41E+03 - 102000 3907E+3 5
Co4-0 2.B086E+06 17,23664 34,473.28 O.OOE+00 4.84E+90 9.68E+05 03750 1271E*15
Cs-134 3.4148E-04 17,2364 34,473.28 0.00E+00 5.89E+04 8.lSE+ol 0s5750 Z77E296
Cs-135 4.90-04 17,236.64 34,473.28 O.OOE+00 2.58E+02 1.52E+0t Do 1.038E+t5
Cs-t37 2.6149E+01 17,236.64 34,403.28 O.OOE+04 3.2E+04 7427E+05 1250 7259E+46
Eu-154 12500E+oo 17,2664 34,403.28 O.OoE+0e 2.15E+04 45.7E+04 1.7500 32i1E+13

Eu-155 -098BE42 17,236.64 34,403.20 7.35E+0 i.1t9E+03 2.38E+03 2250 &807E+

Fe-52 2.930B4101 17,238.64 340473.28 1.oE+06 9.65E+0 1.8E+04 675Do 1.073E+11

H-3 2.431E04t 17238.64 34,40328 .19E+01 4.9E+01 &38E+01 3so0o s147E+07

P-129 1.0410E-06 17236.64 34,47328 0.00E+00 1.83E41 2.66E22 1 Soc 3.8E+07

K8-285 5.982E-0t 17,236.64 34,47328 0.00E+00 1.03E+04 2.06E+04 7.0200 4444E40

Np-237 1.566BE-04 17.236.64 34,47328 O.OOE+00 Z.7E+O 5.40E+OO ll.OXO s.os3E+DS
S-231 .9816E-46 17236.64 34,473.28 0.00E+00 4.94E+02 s.ssE4+2

PS1210 2.38sE1-04 17238.64 34,73.28 o.ooE+00 42.2E804 525E+40

r-047 1.69OOE79 2 17,23864 34,47328 0.00E+00 2.41E+02 6.63E+02

Pu-238 -6.767E.0 17,2664 347.2 0.00 9475+00 1.17E+02 2.339+02

u-239 -4.8440E2-0 17236.64 ° °O s.70E+03 4.02E-02 5.7sE+e3
Th-240 5800s49E08 17236.64 3.28 7.30E+03 1.16E+0 7.35E+03

Pu-241 -1.0421E+02 17236.64 0.00 1.09E+06 9.604904 1.89E+06
1-242 -1.135E7-04 17,2364 7.2 3.10E+00 1.98E1+0 3.2SE+00

Ft-22 2.440E-04 t17,236.64 34,473.28 O.OOE+00 4.0E+0 .22E103
q-228 5.9612E64 17236.64 34,473.28 0.00E+00 1.03E+02 2.01ElB2

-3106 8.2826E402 17,236.64 34,473.28 O.OoE+00 2.2E902 4.9sE402

SU-73 1.st34854 17,236.64 34,473.28 O.OOE+00 4031E+00 6.1E+00

U-t28 1.6171E-04 17,236.64 34,473.28 1.9E+02 2.97E+00 4.01E+00

Sr-90 1.9?99E+01 17,236.64 34,473.28 .00E+00 3.41E+05 683E++0
Tc-m WM67E-03 17,23e.64 34,473.26 OOODE+00 1.17E+02 2.33E+02

Wh- 1.748SE-06 17?238.64 34.47328 OOOE+OO 3.01E42 &03E-02

Th-230 5.8704E~W t?236.84 34,4?3.28 O.OOE+00 i.o1E-M 202E-01

Th232 ff0208E-0 17,26.64 34,4?328 0 ooE+eo 1 .04E402 Zo08E42
Ther0 u7573E4e5 1723164 3406+328 08DE+00 1s1E+eo 3.02E+0o

U-232 2-3706E404 1?23664 34,4?328 O.OOE+00 4.09E+00 a1?E+oo Tizn-na Poe
LJ233 3st2BE404 1?23864 34,4?328 0.00E+00 8.23E+eo 1.25E+Ot mNonal tH Bound"n:

U-234 1.Z7S3E402 1?73eMM 344?328 O.OoE+eo 2.20E.02 4.41E+02 oznvul HeatOuqtp

U235s 5.?4S6E404 17Zs64 34,47328 t .5sE-0t 1.0t E+01 ZOO0E+O" (at) } W an

U23S 2.34ssE404 1?23664 34.4732S O.ODE+OO 4.0sE+OO 8.10E+00 lJ3E=4" 3ADE#

U-238 1.1sstE404 172364 34,47328 t.sBE402 z.02E+00 4.01tE+eO Toal Tdtat

Y-s0 1.s804E+Oi 17.2M64 34,47328 O.ODE+00 &41E+05 a83E+05

Other Raudbcde 1.06E+06 Z.13E+OS

XU. Telate Malttio unmr un u -M yam Icbeckp ___________________

Template Selection Sumnwy DYyd__________ I
_ ~~~~~Fri SFD Used f~oaa tar Pmtar Oifsin

Reactor Modsto: UGHT wAR (wo4 Cs _
Fue C tgdhl ZFlRC SSTUhion _ T* fud Md nmts as"eablmhtg inpla e r tN m g cumhWOOlwsu at

a01 Hu ConstumtrrjjjjjWU U. Th. A Pu
SOL Eich m %I 0o7 010100 _oo

Bu umnla _ _y (UW_ _fo Basi br burnup used in estimate

R- SFID E-thoge1
Nobut I 6km076M 17,23664 hq d mu mm ddrot

5 W 7131b6 34,473.2 m B aruumed bbetatsiwiM h n

Check$r 1Estbaueed Wumu 1 _

up mu r GI" Bunup Estbuat EOL H01 GIvn EOL HM

NanhI t39 20t1 31.1

Boundhg z7s 43
'Reactor *6,wn, core removal storage, shippg troer e dab coriisgf tW Ieadalon cwasWd for 1W.
2

ToWl _us for fuel associated wieh w4 wow" mud be dwd by aoL hamy a mas to got ct _m vatm (MWdcT.

I

J

j

J
J

I
i

I
j

I
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Fuel Radionuclide kventory Worksheet ! , . t,
L Fal aud TlPhlate !ormat -n <

Fuel Name: BRP-F
5rF D t30 I

Fuel Unke & Descr: 13 -9 X 9 ROD ARRAY
HoMetal Mass: SOL-1799.14kgq EOL=1756.75kg
ROD Storage Re: iEEL

'Fuel decay sart date: 1974
astnates aesl: I0o0

Template: PWR (Ugh Water, Zlrc. 0 ID 5%. U)
'*fuphae Bwnup(UWdq: 61.92

Template SOL M y Meta mass (IT): 0.00170911
Template DMy Thne: 35 es

Estimated
Canister usage:

Bare Fuel Tranefar

3L Eliniates I m , n x. xb b Y. yb [ Gamnum Sources

0 Q Photon T-ots
CWIWd From Nominal Bounding Fuel bIitial Activity Nominal Fuel Bounding Fuel Energy photonefsec

Tenwlate Fuel Burmu EMWdY Surnump lUWd)? (Ci) htventores(CIO bnventorles(C) Group 4boemding)nxwnuase
0.00E+00 3.53E-05 7.07E-05 Avg. MaV

0.00E+00 5.78E+03 1.16E+04 0.150 4.333E+15
0.00E+00 i.i6E+01 2.31E+01 0I0Z50 8.738E+14

80.535.99 0.00E+00 252E+01 5.04E+01 0.0375 8-334E+14
80,535.99 0.00EF00 193E+00 3.86E+0D oC5s75 9.630E+14

40,26.00 80,535.59 0.00E+00 3.23E-02 6.47E-02
CM-243
Cm-244
co-GO

40,268.00 80,526.99 O.0+C00 1.O1E+01
40,268.00 80,535.99

2.5581E-03 4 )-T750 1.708E+14
+00 3.26E+00 05750 4.158E+15

80.535.99 0.00D+00 5.81E-01 1.16E+00 0J500 5.753E+13
1.39791+.0 40268.00 80.535.99 0.00+00 5.63E+04 1.135+05 123500 5651E+13

C-"4 40268.00 80,535.99 0.OOE+00 &14E+02 1.63E+03
Eu-16S
Fe-86
H-3

40268.00 80,535.99 O.ODE+00 7.12E+01
40268.00 80,535.99

2.07i9E-02 40D26 oo 5.748E+07

1-129 9.8288E-07 5Co000 2.58E+07
2 7E I mn . 2 -l3~iKr4 £f

0.00+00 4.52E-01 9.03E-01 11.00C0 3253E+06
80.535.99 0.00E.0D S.2SE.05 1.065-04

8S078E-1 1 40288.00 80535.99 0.00E+00 3.43E-06 8.85E-06
47- 40268.00 80,536.99 0.00E+00 .47E+01 2.94E+01

I......~ ~

Ra-226 22804E-10 40268.00 80,535.99 0.00E+00 9.18E-06 1.84E-06
Ra-228 5.2713E-12 40,268.00 80,535.99 0.00+00 2.12E-07 425E407
Ru-106 61160E-10 40268.00 80,535.99 0.00E+00 2.46E-05 4.93E-05
S0-79 1.2377E-05 40,26.00 80,53.99 0.00E+0 4.98E-01 9.97E-01
Sn-126 2.521OE405 40,268.00 80,53.99 O.ODE+00 1.02E+00 2.03E+00
Sr-go 9.1667E401 40,268.00 80,536.99 0.00E+00 3.69E+04 7.385+04
TC-99 3.9357E404 40,268.00 80,53.99 0.00E+00 158+01 3.17E+01
Th-229 t.2057E-10 40,268.00 80,53.99 0.00E+00 4.86E-06 9.71E-06
Th-230 2.1043E408 40,268.00 80,53.99 0005E+00 8.47E-04 1.69E-03
Th-232 5.2972E-12 40,268.00 805S.99 Q0OE0+00 2.13E-07 4.27-07
T-208 1.7474E-07 40,268.00 80,53.99 0.00E+00 7.04E-03 141I-02
U-232 4.7368E-07 40,268.00 80,53.99 0.00E+00 1.91E-2M aI Power

U-233 2.509.7E4- 40,268.0D 80,535.99 0.00E
U-234 SOOOE-05 40,268.00 80,535.99 0.0OE
U-235 -1.4489E406 40,268.OO 0.00 1.37E

+00 Nominal Now Boundingz
Ouw ,,0 OuW Hi
fWafts: AVatts)

5,255402 1J3E403
LI-6 40,268.00 80,535.99 Q.0GE+00 S=4a2 IIME40

-M238 40,268.00 0.00 Total Total
Y-Q0 9.1699E-01 40,2.00

10E4406

I
, ._ ..

Prom, a" MMs 11
Rea-ctor Ioda IaGcFITWATER UGHT: !~E

Ful=9dm:1 ZIRC J a i1
IBOL HM Canaslluuls:L j U

B OL Enr~rientm%:I t%:135151 O I

Bais Soe parameter DWersncew

Ismup Summary (uWd' 10-9h ta -annAt in*tia
'

I

From SFD I

:1 18s8858_
flrd, es.almadbaelca ,aibw= n.

-cl ba ~ lrad eada lisewoieemust beveby8Ohavymea m, oget cbvu s A).
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Fuel Radionucilde Inventory Worksheet
L rueladTepaelfwmto

Fuel Nauw BRP-F-PU
SNFt Do 18

Fuel Unks & Deder 2 -OX 9 ROD ARRAY
HeaVY111 Midlama.: SOL.2695935 EOL26.8A31
ROD Skarage Sftm WEEL

'Fue day st dame 1974
Estates ase d: 2010

Temlale: PNR OU0I Wabtr Zr-C 0tO %., U)
ITempizis sumupcuWd): 61.92

Template BOL Heavy Ud Mm ( oi 007e11
Trmelate Deca Time: 3sea

Eslimated
Canister usage:

Sar Fuel Trausfer -

IELEstiate - I m y X4 b Y . Gamme Sources
Pholon Total

CIJUWd Fro Nominal Bounding Fuel iniala Acvify Nominal Fuel Bounding Fuel Energy Photansec
Radioeumlids Template Fuel Bumup (UWd? Bunup (MWd)e (CO) iventoriea4CI) Inventodes(CI) Grou Mounding)
Ac-227 &7758E-10 5,489.09 10,97&18 O.OOE+l00 4.82E-08 9.63E-06 Avg, Wv_
Am-241 1.4352E-01 5,489.09 10,97.18 0.O0E+00 7.88E+02 1.585+03 00150 5.907E+14
An-242m 2.869SE-04 5,489.09 10,978.18 Q.OOE+00 1.58E+00 3.15E+00 002S0 1.191E+14
Am-243 6265E-04 5,489.09 10,978.18 0O.E+00 3.43E+00 887E5O0 0.O375 1.136E214
C-14 4.790iE-05 5,489.09 10,978.18 0.OOE+00 2.63E-t 526E-01 0o7s 1313E+14
Ci-38 S0297E-07 5,489.09 10,97S.18 QOE.+00 4.4E-03 8.82E43 0.0850 6.*W+13
Cm-243 2.50B1E-04 5,489.09 10,978.18 0.ODE+00 1.38E+00 2.75E+00 0.150 4.5W+13
Cm-244 4.901!E402 5,489.09 10,978.18 0.ODE+00 2.69E+02 5.38+02 0.2250 5.668E.13
CO-60 2.558tE-03 5,489.09 10,978.18 O.OOE+00 1.40E501 2.8E+01 0.3750 2.437E+13

2.23E-01 4.45E-t 0.5750 5.668E+14
7.92E 02 1.58E-01 o.85O0 7.842E+12

Ca-137 125M0 7.703E+12
Eu-154 2.0203E-02
Eu-1s5

5,489.09 10,978.18 0OOE+00

5,489.09 10,978.18 0O.OE+00
5.489.09 10,978.18 Q.ODE+00

2.307E+11

Fe-55 2i7E-01 4.74E-01
H-3 2.0769E402 5,489.09 10,978.18 0O.DE+00 1.14E+02 2.28E+02

Q.OOE+00 5.40E-03 1.08E-2 5D00 3.350E+0O
1.55E+02 3.10E+02 7.000 3A61E+06

11D~O 4.435E+04
Pa-231 1t303oE-09 5,489.09
Pb.210 &5078E-11 5,489.09 10,978.18 - O^.E+O
Pm-147 3.6531E-04 5,489.09 1O,978.18 O.O0E+00 2.01 E+00
Pu-238 7.4564E-02 5,489.09 10,978.18 O.OE+00 4.09E-02 819E+02
Pu-239 1.1623E-02 5,489.09 10,978.18 o.ODE+00 6.385E01 1.28E+02
Pu-240 1.5132E-02 5,489.09 10,97818 O.ODE+00 831E+01 1.66E+02
Pu-241 9.00368E0 5,489.09 10,978.18 5OOE+00 4.94E+03 9.88E+03
Pu-242 B.426DE-05 5.489.09 10.978,18 O.OE+00 3.53E-01 7.05E-01
Ra-226 22804E-10 5,489.09 10,978.18 .OE+00 125E4-B 2.5^E-06
Ra-228 5.2713E-12 5,489.09 10,978.18 0.OOE+00 2.89E-8 5.79E-08
ru-10S 8I110DE-10 5,489.09 10,978.18 O.OE+00 3.36E-08 6.71E-06
S.-79 112377E-05 5.489.09 10,978.18 0.00E+00 879E-02 1.36E401
Sn-126 2.5210.E05 5,489.09 10,97818 0O.E0+00 1.38E-01 2.77E-1
Sr-go 9.1667E-01 5,489.09 10,978.18 0ODE+00 5.03E+03 1.01E404
TC-99 3.957E-04 5,489.09 10,978.18 0.00E+00 2.16E+00 4.32E+0
Th-229 12075E-10 5,489.09 10,97818 0.0E+00 6.62E-07 1.32ES08
Th-230 2.1043E-08 5,489.09 10,978.18 0.00E+00 1.16E-04 2.3E-04
Th-232 52972E-12 5,489.09 10,978.18 O.OE+00 2.91E-08 5.825-
T1-20 1.7474E-07 5,489.09 10,978.18 O.OE+00 9.59E-04 1.99E-03
I-232 4.7368E-07 5,489.9 10,978.18 0.00E+D0 2.60E-03 S20E-03
U-233 2.5097E4- 5,489.09 10,978.18 0OE+00 1.38E-04 2.76E-04
U-234 5.000DE-06 5,489.09 10,97.18 OD0E+00 2.74E-01 5.49E-01
UJ-235 -1.4489E-OB 5,489.09 0.00 2.05E-2 1.26E-02 Z-OSE-02

Thermal Power
Nominal Heat Bounding

Outpu Hea OuW*
(Waftta (WatML

I -- - - -- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- - --
I e 0.~.W RhU.UO UAAi 4.10t:L CL.5e-e I 1.ZW+QZ 2.53E2

- --- ,
c O.V U.LA 0.14 G.u.0tM= Uf4t 1ow Tolai

1.01E+04
O"mF 1.47E+04

W7a Harm

I
.ad. "ere., F.SFD i I~

Rato odat, 1 Oi4T WATER 1 IH WATEFu8 Cnlkf ZiRCZIR
8CtL Hill Consftarm U I U

Basis tor Parameter Ditferences:

I EX EnichrawulL-I 3.53 j 0105 -I _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

BanpSummury (Mwdr tessfor burnuup used hInetmt

Fromi SMD Etuse
4.164.Uj ~5,488 Os~eebaiwabrltedk6M to teaey MmWmmAesocfe
4.193241 ~10,97.18 Ware iaswedhelo tto exa beintea

iChecks

I Normk,*
Esthmated EOL HMIGinn EO0 HM

Boundkig:
'Peaid cc moun. dermo.storage, slpph oro tde aecor im*ugt sd.afon 8dWarfu.

XToti buTa fdr all k sadte wM, W& woeit mud be dvtd& by 8I0. heavy ml mass to get _Aec beast v;*e (1W0<T)
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Fuel Radionuclide hIventory Worksheet

)LFud aid TemPlate Inforato'
FUe Name: CONNECrICUTYArNKEE (so04)

SWNF I t 34
Fudt Unis & Dcr: 1 -15 X 15 ROD ARRAY
He 1etal Mes: BOL-407J843kg: EOL-393.774kg
ROO Storage Site: INEEL

'Fuel decay art dale: 1975
Esirmates M et: 610 .

Template: PI'vlnder (Lih Water, SST. 60 to 100. L
*Tenpwae Sumq(MWd): 6.01

Template B ea Metal Mass$ (amh 0.o0012882
Template Deca Thie: 35 years

Estirnated
Canister usage:

Bare Fuel Transfer

ILF~timates : m 6 Xb It Y. Yb I Gamma Sourme

CUWd FroM
Ternolate

P F Fhoton Total
Nominal Bounding Fuel initial Activity Nominal Fuel Sounding Fuel Enegy Photonsiaee

Fuel Bumupo (MWd)' Burmup (EWdI? C W hwentorea(Cl) Ivemnortso(CI) Group (bounding)
13,290.34 26 s8 8 .OOE00 3t10E-04 6.21E404 I Avg. M&V
13290.34 26,s8.68 aOOE+00 1.48E+00 2.96E+00 I 0.0150 1.984E+15
1&3,29.34 26,580.68 o.00E+00 1.13E-04 2.26E04 I 0.3s5 4.123E,14

Am-243 9.8519E-10 13290.34 26.580.68 0.O0E+00 1.31E-05 2.62E4- 0.0375 35s6E614
C-14 2.3012E-04 13,290.34 268580.88 o.OE+O 3.06E+00 s12E+00 o.0675

1.2261 E-06 13,2s0.34 26.s580.8 .ODEE+00 I
Cm-243 2.487E-10 13,290.34 26,580.68 O.ODE+Oo

- CM-244 2.317SE-09
Co-60 1B6E+03 o0S.750 725E6t 3

4.02E-02 S.04E-02 05750 t436Er15

13,20.34 26,580.S8 0.OOE+.O 4.03Et01 &06E-01 o0sseo 1.454E+13
E+00 13290.34 268s80.e8 o.OE+O0 1.93E+04 3.866+04 125C0 144E+14

Eu-164 S6955E-04 13,290.34 26,580.8 O.ODE+oo 8906E00 1,786E01 t.7500

Eu-155 S.9850E-04 13,290.34 28,580.68 O.ODE+00 0
FeG55 1.231SE4
H-3 1 S6S8E+01 3seco 2279E+oS

a 7nCx 1ss CA= G CCCO usn3E C2

___________ 

.
L w13,290.34 26,st5.88 O.ODE+O0 6.49E+02 1.10E+r3 7ecco 1.053iE02

13,290.34 26.580.8 o.OE+00 1M3E402 3.OSE-2 I 11.60O 1.203Ee01
Pa-231 4.5241E-0s 13,29.34 26,580.68 O.O0E+00 8.01E-04 1.20E-03
Pb.210 6.4476E-13 13,290.34 26,580.88 o.OOE+00 8A7E-09 1.71 E-8
PnF147 1.1651E-3 13290.34 26,580.88 0.OE+00 1.SSE+01 3tOE+01
Pu-238 2.9517E-04 13,290.34 26,580.88 O.ODE+00 3.92E+00 7.85E+00
Pu-239 a6772E-04 13,290.34 26,80.88 O.OOE+00 a87E+00 1.77E+01
Pu-240 a6839E-0s 13,290.34 26,580.68 o.oDE+00 1.15E+ao 2.31E+00
Pu-241 7.1514E-04 13,290.34 26.580.68 .OOE+00 9.5OE+OD 1.90t+01
Pu-242 1.9717E-09 13,290.34 26,580.68 0.OOE+00 2.62E-05 524E-05
Ra226 1.764E-12 13,290.34 26,580.68 O*ODE+00 2.35E-08 4.69Es08
Ra-228 82928E-12 13,290.34 26,580.68 0.00E+00 1.10-E07 2.20E-07
Ru-106 1.8419E-10 13,290.34 26,580.68 0.ODE+00 2AE5606 4906E06
SO-79 1.3223E-0s 13,290.34 26,580.68 O.ODE+00 1.76E-01 3.51E-01
Sn-126 1.1493ES-0 13,290.34 26,580.68 o.oDE+00 I t53Et01 asE-01
SrO0 136496E+00 13,290.34 26,580.68 0.oDE+00 1.81E+04 &63E+04
TC.99 4.6656E-04 13,290.34 28,580.68 0.O0E+00 6.20E+00 1.24E+01
Th-22 1.4547E-11 13,290.34 26,580.68 0.O0E+00 1.93E4-7 a87E-07
Th-230 1.617E-10 13,290.34 26,58.68 .0ODE+00 2.21E-06 4.42E-06
Th-232 3361E-12 13,290.34 26,580.68 O.ODE+00 1.11E-07 2.22E-07
Tn00

1-232
i.-233

13,20.34 26,580.88 0.ODE+00 2.88E-04 5.76E-04
s 3,290.34 26,580.68 O.0E+00 7.0DE-04 1.56E-03
1320.34 26,580.68 0.00E+00 4,23E906 8.47E-05
13t290.34 26,580.68 0.00Q+00 5.16E-03 1.03E-02
13,20.34 o.OD 3.53E-02 O.ODE+00 3-S31-02

Ug7234

Thermal Power
Norinal heat Bounding

Output eat output

(Watts) (Watts)
2XM042 4.4E+02

ToWal Total

U-235 -2.77SIE-06
U-236 1.6190E-05 13,290.34 26,580.88 O.OE+00 2.150E-1
U=238 -2.8547E-09 13,290.34 O.OD
Y-90.

4.39E+04

Iteiilate Selection Summary
_ _ , I

e_ l_- -o .. -_ r-
Prren vaeU uawoasssr raraonuewaruens

Iteactor Nodendratorfi4TWA U04TWAISR Pb ~tuTewAe eas laed forto bllowbigmute
Fael Cbddling:IZISST I SST. 557 vobuchioes Palifrer Tinot ean ithgonapamhe~r Wwklctea"i uli Pafirindera

I 301.1I51Constltuents:1 U I U Foasoabtule a Wch

I SO Euwllmnt % :6 1_ 4.000000037 |_0_OD __1_ _ |rSummy(UWd' Basieor bunup used hI estimate:

From SFD Etd
Momtal: _ 13139.69 13,280 Im laruaedu fiksth eavywhdansdbdroed.

Bougd' I 268560 5anSg tP puffrudIabe he h dia k har

thecks

I
Itomhsl:I

eunpMliler GvnIuu Estimated EOL NMVGtven EOL MM1

0 1~~1.1 10
bd__

Roundhig
. _._.

'Readtor ate*iwn, core ewinmel. esorage. A hpleg of CeOW dte com g tart iradal cesd for huel.

Tcrial bm brat fu l modaled with t#s wodrlheet must be dvided by 9BO heavy metal m ass 0go specitc bumap vafesA (MWWI).
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Fuel Radlonuclide Inventory, Worksheet^
L Fad awl Teniplata biwmadoe,~~~~- 1

Fue No. CP-5 COVETR CYULNDERS
SNF D O: 36

Fud Unks la £ Deecr 2 -CONVERTER CYLINDtERS
Heavy Udd Mo BOL..l.231kg: EOL.1.206cg
ROD Storag. SIW INEEL

'Fud decay St dadm 1979
Estbrates a.d: 2010

Tornplau HFBR (Heavy Water. Z Or. 0 t 5%, U)
'Templaft Bumup(nWd):

Templet BOL Heavy Metal Un (UT1): 0.00034251

Estated
Canister usage:

HIC II 1.00

Temnplat Decay Thiw 25 years

EL Eslinatu : In X. b y. yb Gamma Sources

photon Total
CLUWd Froms Norminal - Bouninig Fuel Inittal Activty Nominal Fuel BouniDng Fud Energy Photonsasea

Radionuclid. Te n Fuel DBnup (UWdf sumup (lWd (CMD hwntostea(CI) Inventories(CI) Group (botudu
Ac-227 3.19406-09 24.54 49.06 O.OOE+OO 7.34E-08 1.57E-07 A. MWa
Am-241 2.0920E-02 24.54 49.06 .OOE+00 5.13E-01 1.03E+00 0.0150 4.362E+12
Ama-242m 3.7060E-06 24.54 49.06 0.00+00 9.09E-06 1.82E-04 0.0W00 9.060E+11
Am-243 2.0600E-06 24.54 49.08 O.OOE+00 5.06E-05 1.01E-04 0.0375 7.966E+11
C-14 1.1278E-03 24.54 49.08 0.00E+00 2.77E-02 5.54E-02 0.0675 8552E+11
C1-36 8.3760E-11 24.54 49.08 O.OOE+00 2.06E-09 4.11E-09 0.0680 5077E-+1I
Cm-243 6.42OE407 24.54 49.08 0.00E+00 1.58E-05 315E405 0.1250 3.395E+11
Cn-244 1.5322E-05 24.54 49.08 O.OOE+00 3.76E-04 7.52E-04 02250 4.370E011
Co-60 2.40006Et 24.54 49.08 0.006+00 5.89E+00 1.18E+01 0.3750 1.910E11
Cs-134 2.2840E404 24.54 49.08 0.00E+00 5.60E-3 1.12E-02 0.575C 3296E+12
Cs-35 7.9140E406 24.54 49.08 0.00E+00 1.94E-04 3.88E-04 OI5O0 4.429E+10
COs-37 18038E+00 24.54 49.08 0.0OE+00 4.43E+01 8.85E+01 12500 8.836E+I1
Eu-154 1.5200E42 24.54 49.08 0.006+00 3.73E60 7.4SE-01 1.7500 1.22$E+09
Eu-155 2.5420E403 24.54 49.08 .OOE+O0 6.24E-02 1.25E601 2250 4.708E.06
F-55 &266.04 24.54 49.08 0O.OE+O 2.03E-02 4.06E-02 2.7500 1.023E60o
H-3 4.1740E402 24.54 49.08 0.OOE+00 1.02E+00 2.056E+00 3SOO 2.724E+02
1-129 7.5020E407 24.54 49.08 0.00E+00 1.84640 3.68E-05 sca 1.077E+02
Kr-85 7.2960E-02 24.4 49.08 0.OOE6O+ 1.79E+00 3586+00 7.0000 1212E+01
Np237 5.4700E406 24.54 49.08 0.00E+00 1.34E-04 2.68E-04 11.0000 1.376E+00
Pa-231 8.2740E-09 24.54 49.08 0.00E+00 1.54E-07 3.08E607
Pb-210 1.7004E09 24.54 49.08 O.OOE+00 4.17E-08 S.35E-0
Pm-147 3972E-02 24.54 49.08 0.00E+00 3.43E6-0 6.86E-01
Pu-238 6.952015-03 24.54 49.08 0.006+00 I1.71-01 3.41E-01
Pu-239 1.8748E-02 24.54 49.08 0.OOE+00 4.80E-01 9.20E601
Pu-240 83640E-03 24.54 49.08 0.00E+00 2.066E- 4.10E-0
Pu-241 2-3840E-01 24.54 4908 O.E+00 5.80E+00 1.16E+01
Pu-242 2.0400E6- 24.54 49.08 0.OOE+00 5.01E-05 1.00E-04
Raa-226 5.8960E-09 24.54 49.06 O.OOE+O0 1.45E-07 2.89E6-7
Fa-228 1.1638E-09 24.54 49.08 0.00E+00 2.86E-0 5.71E-08
Ru-108 115806-07 24.54 49.08 0.006+00 7.756-06 1.55E-06
SO-79 1.2524E-05 24.54 49.08 0.00E+00 3.07E-04 .15E604
Sn-126 1.2054E-05 24.54 49.08 .O0E+00 2.96E-04 5.92-04
Sr-90 1.6036E+00 24.64 49.08 0.OOE+0 3.94E+01 7.87E+01
Tc-99 4.4140E-04 24.64 49.08 0.00E+00 1.08E-02 2.17E402
Th-229 30560E-9 24.64 49.08 0.00E+00 7.50E-08 1 S0E-07
Th-230 7.59sOE-07 24.54 49.08 0.00E+00 1.86E-05 373E405
Th-232 1.1926E409 24.54 49.08 ODE+00 2.93E6- 5.85E-08
TI-8 5.0820E4- 24.54 49.08 OOE+00 1.25E-06 2.49E-06
U-232 1-3656E-07 24.54 49.08 .OOE+00 335E-06 6.70E-06 Thermal Power
U-233 9.1580E-07 24.54 49.06 O.OOE+00 2254-05 4.49E-05 Nomina Hea Boundng

-234 2.3440E-03 24.S4 49.06 0.06OE+0 5.75E-02 1.15E41 Output Hea Outut,
U-235 -23316E-06 24.54 0.00 2.47E-03 Z42E63 Z47E-3 IWat (- attb)
U-2 2.6620E-05 24.54 49.08 0O.OE06O &53E-04 1.31E-03 e20t-01 1.246.0
u-238 -1.3291E-07 24.54 0.0 2.90E-05 2.57E-05 2.90E-05 Total Total
Y-40 1.6040E00 24S4 49.08 6OOE.00 3.94E401 7.S7E+Ot
Other Radlonucles 4.22E+01 &44E+01

.Template Seecfto Stns-, Ban" Sun-ny. al Chedis .
Te ta Selectlon Sumry

Prom SF5 Used Bsasis 'fo Parameter Differencesc
Reacer n de HEAVY WATER HEAVY WATER T* Tem am wed1bt eb " remne.

Fu Cthg: ZIRC ziRc kW daklm am d puanetl P amuowa
BOL Hl Conalmtuada: U U

DCM Enriucme #%: 93 WADS 5

Buup Suawy (lWdf for Ba f bumup used In estimata:
Fm SFD 5 Ea~thged

omIknha 24 n N Al km t hsey lmdelun_
Usundkip: 4908 bump am=IDbe Wnare bangm

Estimnaled Damupf
n S Uapare Ghon eurmp Extked WL HMIGivm EO.L til

e nar h .l 1 37 1.01
Dounding: 2.73

PRaa Wxbon oom 1enoa. sb.ag shftft or ober dab cotnnh VW irradafn cesd for kid.

lTca iwhr al d assodaed wlt hrI wolseetulbe Don. by OMheavy mnW mseteogelt spdfic banup values (UW lT).

I
J

I
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Fuel Radponuclde Inventory Worksheet I -. I I

Puel Nrw DOE TEST& EXPERIMENTAL (ALUM)
SWF D t: 42

Fuel Unts * Dftwa 10- CANISTER OF SCRAP
Heavy Mea m: E01- : EOL031 Mg
ROD Storage Me: NEEL

'RUe day St dae 1979

Extines a o: 2010
TemPlate: (Worst Cue)

'Tumpbat SwumqWdi: 62.5
T*pate SOL Heavy Meal Uass (1T): 0.00186865

Estimated
Canister usage:

18'x10
0.08

L Esmates In X. Ab b Y. J Gamma sources
Photon Total

I CllWd From Nominl SBounding Fuel bmal Activity NAminal Fuel Bounding Fuel Energy PPhotonsahc
Radionuclde Tlate Fuel Bumup (Wdf Bumup(MWd? Ck . hsve lorles(CIl) hIvestodes(Cl) Grop (bounding)
Ac-227 1.964820 29,5K45 29,508.45 0.0OE+00 5.80E-02 5.80-02 Avg.NeV
Am-21I 7 RWPAFdV 00 cue A 29.0 u^ A4 A OOEO 0 an=.ik 0 o Am

E-02 29,50845 29,508.45 0.OOE+OO .202,02 5.20E+02 0.0250 97sA+15
0.00E+00 4 I 0.0375 8.736E+15

G-14 U1,
Ci 38 2.2849E-03 29,5s045 29,508.4
CM-243 1.1046E-03 2950845 29,508.4
CM-244 2.4704E-01 29,508.45 29,508.4

:+G1

.QOuE+00 7.29E+03 729E+03 I 0.2250 4.380E+15
Co-Go 1.0466E202 29,508.45 29,508.45 0.00E+00 3.09E+06 3.09E+06 I 0.3750 1.86E+15

29,508.45 29,508.45 0002E+00 2.90E+02 290E+02 I 0s75o 2.94sE+16
29,508.45 0.o0E+00 1.-0E+01 1.30E+01 OAsw B.774E+15

0.0wE+00 12500 2.303E+17
Eu-154
Eu-155 2.7881-E1 29,508.45
F.1k4 A 04C1sd=i 00 cue ic 00 cn AA A VCPf 4 OAC-f 12

1-129
Kr-eS

Np-23

4.2599E-01 29,508.45 29,508.45 O.0E+00 1.26E+04 1226E+04 3.5000 1. 61.E0
1.061SE2-5 29,508.45 29,5M.45 0.00QE+00 3.13E41 313E41 0000 4.516E+07
1.1426E+00 29,508.45 29,50.45 0.002+00 337E+04 3.37E+04 7A0 5.185E+06

1100 5941E+05
2.t

Pb-210 9.2770E-09 29.650.45
PF-147 2 4369DE-01 29,508.45 29,08.45 0.002+00 69912+03 6.99E+03
Pu-238 4-1800E01 29,508.45 0.00 7s8E+03 O.OOE+00 7ssE+03
Pu-239 -4.82SOE-02 29,508.45 0.00 9.6E+02 0.OOE+00 9.66E+02
Pu-240 -O095E-01 29,508.45 0.00 128E+03 0.00E+00 123E+03
Pu-241 -7.4000E+01 29,508.45 0.00 317E+05 0.OOE+00 3.17E+05
Pu-242 -1.1381E-04 29,508.45 0.00 5.34E+00 1.98E+00 8.34E+00
Ra-226 32167E-08 29,508.45 29,W8.45 0.002+00 9.49E-04 9.4E-04
Ra-228 5.9024E407 29,508.45 29,50.4 0.0012+00 1.74E-02 1.74E-02
Ru-t10 3.9140E-06 29,508.45 29,50.45 0.00E+00 1.16E-01 1.15E-01
SO-79 1.9184E-04 29,508.45 29,508.45 .OOE+00 5.6682+00 5.66E+00
Sn-126 .6571E-04 29,508.45 29,508.45 0.OOE+00 4.92E+00 4.92E+00
Sr-so 2.5126E+01 29,508.45 29508.45 0.00E+00 7.41E+08 7A1E+05
To-SQ 6.7678E-03 29,508.45 29,508.45 0.00E+00 2.00E+02 2.0OE+02
Th-229 123sE406 29,508.45 29,50845 0.00E+00 3.2-02 3.86E-02
Th-230 4.1442E-0s 29,508.45 29508.45 0.00E+00 122-01 122E-01
Th-232 -4.2431E-09 29,508.45 0.00 12-6E03 1.13-03 126E-03
TM208 9.84782-05 29,508.45 29,8.45 0.00E+00 2.85E+00 2.85E+00
U232 2.6103E-04 29,508.45 29,5.45 0.00E+00 7.70E+00 7.70E+00
11-233 3.612SE-04 29,508.45 29,508a45 0.00E+00 10.7E+01 1.07E+01
1148 29,5081.45 29s58.45 QOD.E+00 3.77E+02 3.77E+02

Thenral Power
Noninal Nel Sounding

Outw we outnut
fWaft) fWat) -
6,89E.04 6A22?+E4

Total Total
I.-236

29,508.45 29,50.45 2.67E-02 1.70E+01 1.1
29,508.45 29,508.45 0.00E+00 6.93E+00 6.9
29.508.45 29508.45 3.32E-3 3.42E+00 3.4

.7+01

U-238 1.1581E-04
Y-90 2.5126E+01 29,508.45 29508.45 0.00E+00 7.41E+05 7.4t1+05
Oft 2.07E+06 2.07E+06

, .

- - From 8FDUaed lialaforlParameter Dllerencac:
Reco MdrtrIjiZ (Wont C.-)l

mulchddksgi A SaT/nowlel Wi i&u daeet .aic wal ry sijntrhaseeWri~ am
111t. HUl Cnsetltuenta [ COZ U.., .& Pu

SOL. Enriduhent %:I 0 ID 100

1burnwpSiaurmary(Wdl
0

_____ Sabl fl wUrnp useg in wesunse;

I

FomS 2 I E_ "Med

Noinlg _mft
a.506.4I udewbvn.asmiaquiA- bEu4

_I Eatedzi
DUMP ,uftlir _ Given IInup

Nombal
Bounding,

Estimated MLt HMICWven EMt HU

'Reacto duiown. co areimavl, Norage, *Ovft or other dae oordlnVto hal dation moawe orlukw.
_ TWa bta frmp alo kal aaodated wM IA worskheet mudt be *Wvded by QL bavy metal ma ge sapoc Stamp vlsa (WWWT).

DOEISNFIREP-78
R-evision

March 2003
Page C-67 of C-681



I
Fuel Radlonuclide inventory Worksheet :

IL FMd alTaeu atInfor t -i
Fuel Num. DOE TEST & EXPERIMENTAL (SST)

SNIF I S. 857
Fuel tnk & Dew: 10 -CANISTER OF SCRAP
Heav Metall Mao GaL- EOL=31. SM
ROD Soa Sam: NEEL

'Fuel day St dato 1978
Esthnams d:of 2010

Tenplbtb (Word Case)
Twnpifae Dunwp[tUW4 a"

Templae BOL Heavy a msn (UT): D01868E6
Tunpmt Dea Ttk 25swn

Esthnated
Canister usage:

0.0x18

I
I ntiniat - - N, -. xb b Y. y I Gamma Smmama

CiIMWd From NontInl Bountding Fuet Inhtid Activlqy Nominal Fuel Bounding Fuel
Piboto ToW
Energy 0 Photonstsec
Gommp axnimdlna&Radlorncide Templat Fuel Bumnp (lJWdf 1

Ac-227 1.9648EC-0 29,5845
Ar-241 7.8064E+00 29,508.45
Am-242m 1.7632E-02 29-501845

km=na (UWdr? (CD I ltventorlestChl bvenbodesnLCli
t -

5.80E-02 Avg. MaY J0.0150 4941E+.1
29508.45 C

Am-243 1.B336E-02 29,508.45 29,508.45 0.OOE+00 4.82E+o
C-14 12101E-01 29.50o45 29.50845 0.00E+00 3s7E+03 .57E+03

9.7922+15

8.736E*15
11.1192E.16
5156E,15
4.484E,15

CF36 22849E-03 29,50.45 29,508.45 0.00E+00 .74E+01 8.74E+01 0.0850S
1.1046E-03 29,508.45 29,508.45 O.OOE+00 3.26E+01 326E+01 I 0.20

O.OOE+00 7.29E+03 7.29E+03 I 025 4.380E+15
Co46 309E06 I 0.3750 1.848E+15
Cn-134 9.8289E-03
C,-135 4.3976E-06 29sso0.45 29,508.45 .OE+00
Cs-137 2 .65A260i 29 sum AC 90 A58 Al A rEf=_n 7 QS3EWl 7 DiSAC

2.-945E+16
1.774E.+15
2.303E.17
5.579213
1212E,12

2.7975+200 29,500.45 29,508,45 .OOE+00 8.26E+04 8.26E+04 1.7500
2.7881ESE _ 29,508.45 29,s5845 0.0E+00 s23E+03 8.23E+03 I 22500

O.OOE+00 1 24E+.0 1424E+05 I Z7500 1.038E+ I
H43 1.26E+04 1i26E+04 6 3|500 1.061E400
1-129 113E-0 1 5.0000 4.516E+07
Kr-85 1.1426E200 7.0D0D 5182E+06
Np 237 1.5647E-04 29,508.45 29.50a.45 0.00E+C 11 .0000 5,941E+06
P.-"I 2 8Af4CffM 0 CMO AC 30 C ;AA A nVVnEJ SE ACCm

Pb 2110 92770E-09 29,508.45 29,508.45 0.00E+00 2.74E-04 2.74E-04
Prm147 2.3690E-01 29,508.45 29,508.45 0.00E+0O 8.99E03 6.9+03
PU-2 4,1800E2- 29,50.45 0.00 7.98E+03 Q05.E+o0 7.98E+03
Pu-239 -4.8280E-02 29,5.45 0.00 9.6fEE02 0.00E+00 9.66E+02
Pu.240 -&0095E-01 29.,0845 0.00 1.23E+03 O.ODE+00 1.23E+03
Pu-241 -7.4000E201 29,5085 0.00 &17E+05 0.00E+00 3.17E205
Pu-242 -1.1381E-04 29s50,o45 0.00 6.34E+00 1.98E+00 5.34E+00

29,50 - 0.O2E+O 9.4sE-04 9.46E-04
0n00E+00 1.74E402 1.742-0

Ru-106 1.1Et-01
1.9184E-04 II 5.66E200

Sn-126 1.6671E-4 29.508-4 4.92E+00
sr-go 2
Tc-9S 4
Th4291

!.5126E+01 29.508.45 29.508145
30 Cf AC Oa CUM AC A n dn 0 en~w

29.500.45 29,608.45 0.00E+00 3.66E42 3.66E-2
4.1442Ew-0 29,508.45 29,500.45 O.0XE+00 1.22E-01 1.22E401

E-w0 29,508.45 0.00 1.264-03 1.13E-03 1.2EE43
29,50w.45 29.508,5 OIODE.oo 2.8FE.+M 23 P6Fw

- - A.

12234
U-235

2236

3.612SE-04 29,50845 29,50845 000E+00
1.278E2- 29,508.45 29,508.5 0.E+00
s.7486E-04 29.501,45 29,508.45 2.67E-02

I.{tU4wu f.fVC+tW
_ .

1.07E.01 1
&77E+02 I

Nmina Haea Bounding
Outpu HateOutol;

I hena Power

23485E-04 29.50845 29.5045 I 6.9.+400
I matt;,

--- ] mallaS.,-= C59E GAM+04
&42E+00 Total TotalU-238 1.15s1E-04 29,508.45 29,508.45 3.32

Y-90 2.5126E+01 29,508.45 29,508.45 0.0o
Other Radlnucloes
Tm Tani.a det.loun V, . un. 9uun,.. rnt k.-.6 - . ; I

TepaeSeloed=i Su
Rome TF0 Lined Basis for Par wa eter D wra n

Reactor Modersaorl FAST I (Word Ca)
Fuel Cbddhg: SSST hlncond_ _ T l It dh ei~ makm t y nl tg eW 1 .thri ftbwotca nt loawum td

aOL HU Contilaents: 01er U. Th, & ,u
8(L Eldchnt %:I 0to100

Butnu Su y (IAWdf fobr nurnup used in esthanX
R^ SFID EstkntdS

Nonh~ 29,508.46 tm-h V 9d S" 10d tfd Iub

Estimated Burnup/
Buo eheRWW ehnfuu Estntd EOt. HNGv EOL Hlt

p'min' 11421 - I
Boundeag: 1421

RAoae c shu k kfcouel ams val.t et s ppGt o ahg nt moat c Vela (anI_ blaruI

s~tSblal br kw abjd assodaled b11h li wk mwt be divided by BOIL Fya "MOW Mas ID 98 spedlicb ouar vatu_ (MWAUI.
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Fuel Radionuclide Inventory Worksheet
.UtandTMplate lform etion .. ' ,,

Fuel Name- DOE TEST & EXPERIMENTAL (ZIRC)
3IF D S: 858

Fuel Unibs & Doscr: 10 -CANISTER OF SCRAP
Hey Mdetal NAsa: SOL. EEOL=3.05kg
ROD Storage She: WEEL

'Fuddecaytrdale: 1979
Ealim t deso: 20iO

Terplate: (Worst Case)
'TaeipateBumup(UWD: 62.5

Tenplate 0OL Hea Metal Mesa (Ul): 0.00186865
Teralate Decay Thre: 2 5 weers

Estimated
Candster usage:

181(110*
0.08

~L Ealinuos ms e x xb b Y. Yn Gamma Sources

Photon Total
CS3`Wd From Nominal Bonding FulI initial Actfty Nominal Fuel Sounding Fuel Energy P _otofeaC

Radionuclide Template Fuel Bwnup (UWd) umup (MWd) (Ci) n srivode(CI) hwentoeC ) GrOWp xsounding)

Ac-227 1.9648E-06 29,508.45 29,508.45 OO0E+00 6.80E-02 5.803-02 Avg. Mav
An-241 7.8064E+00 29,6G8.45 29.50.45 0.00+00 2.30E06 2.30E+05 0.0150 4.941E+16

An-242rn 1.7632E402 29,50.45 29,508.45 .OOE+00 6520E+02 520E+02 0.0250 9.792E+15
Ani-243 1.6336E-02 29,5068.45 29,50.45 O.OOE+00 4S2E+G2 4.82E+02 0.0375 8.736E+15

C-14 1.210tE-01 29,508.45 29,508.45 O.OOE+00 3.57E+03 3.57E+03 0.0575 1.192E+16

C1-35 2.2849E403 29,508.45 29,608.45 .OOE+00 6.74E+01 6.74E+01 0.0850 5156E+15

Cm-243 1.1046E-03 29,506.45 29,508.45 0.0DE+00 3.26E+01 326E+01 0.1250 4.494E+15

CM-244 2.4704t01 29,508.45 29,506.45 .OOEO0 729-+03 729E+03 0250 4.380E+15

Co-60 1.0466E+02 29,508.45 29,06S.45 QOD.E+00 3.Q9E+06 3.09E+06 0.3750 1.46E+15
Cs-134 9.8289E403 29,506.45 29,508.45 .ODE+00 290E+G2 2.90E+02 0.5750 2.945E+16

Cs-135 4.3976E404 29,506.45 29,06.45 0.00E+00 1.30E+01 1.30E+01 0.8500 1.774E+15

Cs-137 2.6526E+01 29,506.45 29,508.45 O.OOE+OO 7.83E+05 7.83E+06 12500 Z303E+17

Eu-154 2.7975E+00 29,508.45 29,6.46 0.OOEO0 8.26E+04 8.26E+04 1.7500 5.579E+13

Eu-155 2.7881E.01 29,506.45 29,50.45 O.OE+00 8.230+03 8.23E+03 2.2500 1212E+12

F-55 4.2151E+0O 29,508.45 29,506.45 O.OE+OO 1t24E+05 124E+06 Z7800 1.038E+11

i-3 4.2599E41 29,508.45 29,508.46 0.00E+O 1.26E+04 1.26E+04 3.500 1.061E+08

1-129 1.061t8E-0 29,5GS.45 29,G08.45 0.00E+0 3.13E-01 3.13E41 h0CCO 4.516E+07

Kr-85 1.1426E+00 29,506.45 29,508.45 0.OOE+00 337E+04 3.37E+04 7eoo0 5.1856E+06
237 1.5647E-04 29,508.45 29,508.45 0.00E+O0 4.62E+00 4.62E+00 11.000 5.941E+05

Pa-231 2.8624E406 29,508.45 29,506.45 0.OOE+00 8.45E402 &845E02
Pb-210 9.2770E49 29,506.45 29,508.45 0.00+00 2.74E-04 2.74E44
Pm-147 2.3690* 01 29,508.45 29,506.45 O.OOE+O0 8.99E+03 6.99E+03
PU-238 .1600E41 29,508.45 0.00 7SSE+03 0.ODE+00 7.90E+03
Pu-239 *4.8280E402 29,506.45 Q00 9.66E+02 0.ODE+O 9.66E+02

Pu-240 -30095E001 29,845 0O.O 1.23E+03 0O.OE+00 123E+03
Pu-241 -7.4OOE+01 29.58,f45 0.00 317E+05 0.ODE+00 3.17E+06
Pu-242 -1.1381E044 29SS.45 Q00 5.34E+00 1.98E+00 5.34E+00
Ra-226 32167E48 29,508.45 29,508.45 O.OOE+00 9.49E-04 9.49044

Ra-228 5.9024E47 29,5.45 29,506.45 0.ODi-+00 .74E402 7.74E-02
Ru-203 3.9140E46 2950.45 29,508.45 0.000+00 1t.106Et01 10.15E N ln
Se-79 1.9784E.04 29,508.45 29,506.45 QO.OE+00 6.67E+00 5.76E+02
S-126 5.S67t4804 2950645 29,506.45 Q.OOE+00 4.92E700 4.72E+01
lJ-90 2.5126E+0 29,508.45 29,508.45 .OOE+00 7.99E+00 7.41E+0 8

Tc 99 _ 7678E403 29.50B4f 29,508.45 Q.OOE+OO 2.00E+G2 2.0DE+G2

TIF72 t 239E46 2950M45 29,508.45 O OOE+CO 3.66E402 3 66E402

T-23 4.1442E046 29,50.45 29,506.45 3.OOE+00 122E-0 t22Et0T
Th-232 *42431E-09 29,M50f 0.00 1.26E403 1.13E4-3 126E2-03

Ti008 9.647E405 29S50.45 29,508.45 0.000O+00 72310+00 7.15E+05
U-= Z6103E-04 29,5WAS 29,508.46 QOOE+00 7.70E+00 7.70E+W T~~hermal Powrer

I.I.3 - 3612SE404 29,M50f 29,508.45 QOOE+DO 1.0Y7Esoi 1.07E+01 Nominal NOW Elouning

U-234 1278E402 29,60B4 29,50S.ff QOGE+OO 3.77E+02 377E+G2 Outpt a Hnoutput
Ul235 6.74il6E404 29,500&45 29SGSM.ff 2J67E402 1.7012+01 1.70E+Ot -tW (t waft)s
tJ-236 2-3485E404 29-50BA45 29,508.45 O.OGE+OO 6.93tE+OO &93E+00 6JsE+4" tA2Ee4N

UJ238 1.t68tE404 29,M50tf 29,508.45 3.32E403 342E+00 3.42E+OO Total Total

Y490 2.5126E+01 29-,58.45 29,508.45 QOGE+OO) 7.41E+OS 7.41E+06
Othw raedlon e 2.07E+06 2.070+06

M ftlte WMbn&m~3 Bwm .8m.mri 01eh __________________

Teplate Selection Sumay
Frm SF Ued asis for Parameter D1foerences:

React4k lodtora FAr T ST I twoe cae)
ftel t dddg sr ZIC SSTin*-e Sal i ildoe m k e t _t eh tcteeh u.

601. U Ct stetuent: Ote U. Th. & Pu
S0OL gnrlhrmant%:I 010100

Bunup Summry (Wd). Basi or bumup used in estimate:
From SFD Eatrnated

No4minal:t N9508.! Nl .. WbtlM bI t MisP
Bounding: 2|50. bemp OWRni by Zamt. OM wllavy _ast l mm ts A t L

Eathnsatad Bu~mws
*umup MUtbpler Givre Surnup atimated L t. HWGlven EO MMi

Nominal: 1421 586.76
tounding-! 1421
dt~~~bwn, ~ me crO-1.O V hipn o we data conttliniNW Irrat *abo~ cese tcr ha.

sToatw burii fbr al t asited wdt h tha woto awt be Owte by~ tOM htvy meafoss1 get spdlnc bum vale (MVdWD.
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I
Fuel Radlonuclids lnventory Worksheet I

,LlFd and Te dlat Infwastio k m Z.
Fual No: DRCT

SW ID 701
Fued Unft & Deem 2856 -ROO
Hev Metal eMa BOL-63.892k: EOL6144.974g
ROD Sttore Sft NEEL

'Fude dea dot doa 1981
Esthratee as of: 2010

Templtr. PWR (Uht Waer, Zkc, Olo L U)
2rempuae BLuOp(UWN: 61.92

Tonplf SOL Hov Mel Maw (Th 0 700176911

Estimated
Canlser usage:

13x150
3.50

Template Du" Tkm 25 ware

IL Esfmatt i t Ic xI x. b s, Ye Ganst SSu0ce

Photon Totl
CUUWd Frorm Nomi BDoundflg Fuel Initial Activfty Nominal Fuel SouuOdlIt Fuel Energy Phoonssec

Radilouclide Temiplat Fuel Burnup (UWd' Bumup (UWdf (Cl) InIentorle*(C) lventoies(C) Group (ound
Ac-227 6.6376E-10 185,919.70 224.650.33 O.OOE+00 123-04 1.49E-04 Avg.EV
Am-241 1.3144E-01 185,919.70 224,650.33 0.OOE+00 2.44E+04 2.95E+04 0.0150 1.528E+16
Am-242m 3.0039E-04 185,919.70 224,650.33 O.OOE+00 5.58E+01 6.75E+01 02550 3D094E+15
Am-243 6.2629E-04 185,919.70 224.650.33 O.OOE+00 1.16E+02 1.41E+02 0.0375 294+15
C-14 4.7965E406 185,919.70 224,650.33 O.OOE+00 &92+i00 1.086E+01 0.0575 3257E+15
Cl3S .0297E-07 185,919.70 224,650.33 0.OOE+OO 1.49E41 1.80E-1 0.0850 1.731E+15
Cm-243 3.1993E-04 185,919.70 224,650.33 O.OOE+00 5.95E+01 7.19E+01 0.1250 1.284E+15
CmI244 7.1851E-02 185.919.70 224,650.33 O.COE+00 1.34E+04 1.61E+04 0.20 1.4862,15
Co.60 9.5220E43 185,919.70 224,650.33 0.00E+00 1.77E+03 2.14E+03 0.3750 6.376E+14
Cs-134 1.1662E-03 186.919.70 224,650.33 0.001+00 2.17E+02 2.62E+02 0.5750 1.465E+16
Cs-135 1.4433E406 185,919.70 224,650.33 0.00E+00 2.68E+00 3.24E+00 0.8500 2B9ZE+14
Cs-137 1.7803E+00 185,919.70 224,650.33 O.O0E+00 3.27E+0 3.95E+06 125C0 3.902E+14
Eu-154 4.5203E42 185,919.70 224,650.33 O.OOE+00 8.40E+03 1.02E+04 1.7500 8.559E+12
Eu-155 7.1479E403 185,919.70 224.650.33 O.OOE+00 1.33E+03 1.61E+03 22500 1 E581E+03
Fe-55 .1919E.04 185,919.70 224,650.33 O.OOE+00 1.152+02 1.39E+02 2.75C0 1.777E+09
H-3 3.6366E02 185,919.70 224.650.33 O.OOE+00 S.76E+03 S.17E+03 3SO00 Z328E+03
1-129 9.828E807 185,919.70 224,650.33 O.OE+0O 1.83E4t 2.21E4-1 SO.OO 9.95tE+07
Kr-85 5.3844E202 185,919.70 224,650.33 O.OOE+00 1.00E+04 121E+04 7.0000 11.l47+07
-237 1.0546E405 185919.70 224,650.33 O.OOE+00 1.96E+00 2.37E+00 11.0000 1.318E+06

Pa-231 1.1370E409 185,919.70 224,650.33 0.002E+0 2.11E-04 2.55E.04
Pb-210 3.3624E-11 185,919.70 224,650.33 O.0OE+00 6.25E-06 7.55E-06
Pm.147 5.1121E-03 185 9.70 224,650.33 0.00E+00 9.52E+02 1.15E+03
Pu-238 80669E2,0 185,919.70 224,650.33 0O.OE+00 1.50E+04 1.812+04
Pu-239 1.1626E2- 185,919.70 224,65033 O.OOE+00 2.16E+03 2.61E+03
Pu-240 15097E42 185,919.70 224,650,33 O.OOE+00 2.81E+03 3.39E+03
Pu-241 1.4567E+00 185,919.70 224,650.33 O.OOE+00 2.71E+05 327E+05
Pu-242 &4260E2O0 185,919.70 224,650.33 OOE+00 1.19E+01 1.44E+01
Ra-226 1.1392E-10 185,919.70 224,650.33 O.OE+00 2.12E-06 2.56E-
Ra-228 5.1841E-12 185,919.70 224,650.33 0.02E+00 9.64E47 1.16E206
Ru1106 5.9012E407 185,919.70 224,650.33 O.OOE+00 1.10E41 1.3E341
Se-79 12379E406 185.919.70 224,650.33 O.OOE+0 2.30E+00 2.78E+00
Sn-126 2.52102-06 185,919.70 224,650.33 O.OOE+00 4.69E+00 5.66E+00
Sr-90 1.1630E+00 185,91970 224,650.33 .OOE+00 2.16E+05 2.81E+06
Tc-99 3.9357E-04 185,919.70 224,65033 .OOE+00 7.32E+01 8.84E+01
Th-229 85692E-11 185,919.70 224.650.33 0.002+00 1.592-06 1.932-05
Th-230 1.4493E-06 185,919.70 224.650.33 O.OOE+00 2.69E43 3.26E-03
Th-232 52923E-12 185,919.70 224,650.33 0.00E+00 9.84E-07 1.19E-0S
T1-206 1.9202E-07 185.919.70 224.650.33 O.OOE+00 3.57E-02 4.312E-02
U-232 5.2083E-07 185,919.70 224.650.33 03.0E+00 9.68E-02 1.17E4t Thennal Power
U-233 2.4386E406 185,919.70 224.650.33 .OOE+00 4532-03 5.48E-03 Nomind Heal Boundlig
U-234 4.7012E-05 185,919.70 224,650.33 Q03.E+00 874E+00 1.062+01 Outp*t Heal Outu
U-235 -1.4492E-06 185,919.70 0.00 3.60E41 9.10E-2 3.60E41 atta Wasl
U-236 7.5759E.06 185,919.70 224,60.33 O.OOE+0O 1.41E00 1.70E400 L102+40 M.16540
U-238 -2.6129E407 185,919.70 0QOO 2.07E+00 2.03E+00 2.07E+00 Total Total
Y-90 1.1831E+00 185,919.70 224,650.33 .OOE+0 2.162E+0 2.61E+05
O'Jw ft"MucPle 3.14E+06 3.80E+S0
lILT a eidS de S rc Buns * anilchecks * tE.^
Template Selection Summary

From SFD Used Basie fr Prameter ODiffrences:
Reator L T WATER

Fu. a= u z e u ZIFC
801. NM~ e CoatlU~mte LU U

80OE ErlclImeei %:- Z631414612 0105

Burnup SUMmWay (Wdf fo Bas tor bumuip Un In esmae:
From SD i Eak.mtd

Nomimuli 185.919M70 184411.03 bmo Wm dredly km SF0) 4mwd Is MWA
_ Oeu|224.650_331 368A s 2.06-ed km. SF0 ( 5wfDrlad MW.

CheSck s

EtMusted Bhaurnul
Bum multipl GFiven unmup Eatimated E.N HNIGIven 01 HU

Bmencugm 1.64
'Reacar shtmbdow e rewmal smoram shppini o|r 0gre daft wdk VWIbat dlb ca}sed fw ol.

'Toal bmms ftr all tr *al arsoa d n be dide by eMhy mssla gt spt buk vAw MWWM.

l

j

I

-
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Fuel Radionuclide kwentory Worksheet
IL Fad and wcemplate Inroramtij -

Fuel Name: DRCT
1W ID t: 756

Fue Units & Doecr: 936 -ROD
Ho" y Metal Mass: BOL.1561235f4g: EOLS15006.036k9
ROD Storage Site: IIEEL

'Fsel deay GM daft: 1981
Eanatesas of: 0it

TeoPate: PWR (t.gM Wader, Zkc. 0 t 5%. U)
'Template Strnup(MWd): 61 9

Tenplate Sal Heavy Metal mass MT) 0.00176911
Temotate Decay TIfe 25 ves

Estrnated
Canister usage

1S'x15,
l 8.50

-

I E-tiwates In x. x, b Y. Kb Banana Sources

Photon Totai
CLMWd From Nomninal Bounding Fuel bittal Activity Nominal Fuel 4ounding Fuel Energy PIhotons/eec

Radbonuclide Template Fuel Burnup (UWd Surnup (MWdf (CQ brentories(CI) bventories(CI) Group (bounding)
Ac-227 6.6376E-10 481,493.96 962,987.96 O.OE+00 3.20E-04 6.39E-04 Avg.U*V
An-241 1.3144E-01 481,493.96 962,987.96 .OOE+.00 6_.3+3E04 1I278E+0 OA.150 549E+16
An-242m 3.0039E-04 481,493.98 962.987.96 0.00E+00 1.4SE+02 2.89E+02 0.0250 1.32E+16
An-243 6.2629E-04 481,493.96 962,987.96 0.00E+00 3.02E+02 6.03E802 0.0375 12S4E+16
C-14 4.796SE04S 481,493.96 962,987.96 0.00E+00 2.31E+01 4.62E+01 0.05S 1.400E+16
C0-36 8.0297E407 481,49396 962,9879.6 0.00E+00 3.87E-01 7.73E41 0.0650 7.42DE.15
Cm-243 3.1993E804 481,49398 962,987.96 0.00E+00 1.54E+02 3.0682+02 0.1250 5.420E+15
Crn244 7.18lE4-02 481,493.98 962,987.96 0.00E+00 3.46Ee04 6.92E+04 02250 6.370E+15
Co60 9.5220E-03 481,4A.96 962,987.96 0.00E+00 4.58Ee03 9.17E+03 0.37s0 2733E815
Cs-134 1.1662E-03 481,493.98 962,987.96 0.008E0 5.62E+02 1.12E+03 0.5750 62S0E+16
Cs-13S 1.4433E-06 481,49398 962,987.96 .OOEE+00 6.96E+00 139E+01 0.500 1240E+15
Cs-137 1.7603E+00 481,493.9 962,987.96 0.00E+00 8.48E+05 1.70E+06 12500 1.674E+15
Eu-154 4.5203E402 481,493.98 962,987.96 0.00E+00 2.18E+04 4.35E+04 1.7500 3.669E+13
Eu-15 7.1479E-03 481,493.96 962,987.96 0.00E+00 3.44E+03 6.88E+03 22500 6.776E+39
Fe-56 6.1919E44 481,493.98 962,987.96 0.00E+00 2.98E+02 5.96E+02 z-7500 7.816E+39
1+3 3.6386E412 481,493.98 962,987.96 0.00E+00 1.75E+04 38.0E+04 3.5000 9.960E+08
1-129 9.2B8E-07 481,493.98 962.987.96 0.00E+00 4.734-01 9.47E-01 5.0000 4265E+3s
Kr-85 6.3844420 481,493.98 952,987.96 0.00E+00 2.59E+04 5.19E+04 7.0000 4S17E+07

p237 1.046E405 481,493.98 962,987.96 0.00E+00 5O0E+00 1.C2E+01 11.0000 5.648E+06
Pa-231 1.1370E409 481,493.98 962.987.96 0.00E+00 5.47E-04 1.09E-03
Pb-210 3-3624E-11 481,493.98 962,987.96 OO0+00 1.624-05 3.24E-05
Pm-147 5.1211E-03 481,493.98 962,987.96 0.00E+00 2.47E+03 4.93E+03
PJ-236 .068a8-E2 481,493.98 962,987.96 0.00E+00 3R8E+04 7.77E+04
Pu-239 1.1626402 481,493.98 962,987.96 0.00E+00 560E+03 1.12E+04
Pu-240 1.S097402 481,493.98 962,987.96 0.00C+00 7.27E+03 1.46E+04
Pu-241 1.567E+00 481,493.98 962,987.96 0.00E+00 7.01E+05 1.40E+06
Pu-242 6.4260E-05 481,493.98 962,987.96 0.008+00 3.09E+01 &19E+01
Ra-e26 1.1392E-10 481,493.98 92,987.96 0.00E+00 5A9E405 1.10E44
F-228 51841E-12 481,493.98 962,987.96 0.00D+00 2.50E846 4.99E-06
Ru-236 59012E407 481,493.98 962,987.96 0.08E+00 21.4E401 S.SE4-0a
S-79 1.2379E-05 481,493.98 962,987.96 0.00E+00 296E+01 4.+1E+01
Sn1126 2.5210E406 481,493.98 962,987.96 Q.ODE+C 1.21E+01 2.13E+01
Sr-90 1.1735E+00 481,493.98 962.987.96 0.00E+00 3.66E+00 1.12E+06
Tc-9g .6957E-04 481,493.98 960987.96 .06E+00 4.0E+02 5.7E+02
Th9 11.591E-11 481,493.98 962,987.96 0.00E+00 4.13E506 812SE05
Th230 1.4493E-08 U1,49.98 962,987.96 .OOE+00 6SSE403 IAOE0E2
Ther 52E-12 481,493.98 9oZ987.6 QODE+OO 255E106 5.0E406
111208 1.9C2E47 481,493.98 962,987.96 O;ODE+00 9.251242 1ME-01
U-232 5.2ME08E7 481,493.98 962,97.96 0.OD1+00 2.51E401 sC2E401 Tb=rmPower
U-233 2.4386E-08 481AWg.98 962.987.96 0.0DE+00 1.17E402 Z3ESE02 NotrnalIlead: Bounding
Ul-234 4.7012E4t5 481,493.98 962,987.96 Bu nGad+0a 2.26E+Ot 45.3Ec41 .du ' HealtOutput

LI-236 7.6759E-06 481 A93.98 962,987.96 0.00E+00 3.66E+00 7.3DE+00 ~~~~1.=2+ 4 AE4E04
U-238 -ZS129E407 48t493.98 noo0 5.06E+00 4.94E+0 5,06E+G Total Tote
Y-90 1.1631E+G0 481 A93.98 962Zi87.96 n.oDE+00 550E+a5 1.12E+D6
Ohr Radoules 8.13E+05 1.63EC

NU mn llt eketonf Surn.wrjv Barnapdi Swrnr sod C -3
rMlplst Selection Sumnmry

From n5D Used Bssls for Parameter DIfferences:
Reactor ModaratUZwWAT~t UOH WATER

Ful CleddhnH ZIRC ZIRC
*OL NU Cematle u U

I 0mfnrktm 1Ll 22es317534 0105

Burnup Suminary (UWd]' 9 _ jBsls for burnup used hi estlnte:

xcrninae l[r 454-04 481,493.98N41 bump r feh
SoUa|dnwl 549.758.1816 95Z987.B ksbr eabsseadtbeaice l bum*.

checks' _,-[ ~~~~~~~~~~~EstImated urn~E anupt
Elu p ddden nup Emyna EOL H W hn EOL H

NR0 n0e o 0e 1.06 r P 0
Bound1,71 1275

'PA&WhtDrkM0O cora .d e, ro r dhr dab eonfirrrngs IraL on sd br h.

'1001WmP fop r SRK assoiaed wth s wortst must be dvidd by SOL hwq wamel rnass to got 4epllk hurnu vaus (MWdT).
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Fuel Radionuclide Inventory Worksheet I. .

L, Fuel andi Template Inforon mtiw, ,
Fuel Name: DRESDEN I (UNOD64)

SW ID 0: 47
Fud Unka I Descr: 1- 6 X 6 ROD ARRAY
Heavy11atalMass: GOL.SSJ47kg; EOL.57281kg
ROD Storage Ske: NEEL

'Fuel decay Start dae: 1973
Eathates as ef: 2010

Tiamplate: PWR (Lip Water, Zlrc, 010 5%, U)
iplate Sunup(uWd): 61.92

Template SOL Heavy Metal Mass (KM: 0.00176911
TempltDe 0aTb: 36 wars

Estimated
Canister usage:

Bare Fuel Transfer

L Eimaes - rnx,, sb tS y, yb | Gamma Sources

7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Ptioton Total

CItWd From Nominal Bounding Fuel *Watctivity Nominal Fuel Bounding Fuel Energy Photec

RawilonucIde, Template Fuel Burnup (MWc'd Burnup 4UWd)' (Cl) frentorles(CI) hIrentorles(Cf) Group (bounding)
Ac-227 87758E-10 1t489.19 2,97&38 O.0DE+00 t.31E-06 2.61E-06 Avg. V

AM-241 1.4352E-01 1,489.19 2,978.38 0.008+00 2.14E+02 427E+02 o0t150 1.03+14

Ar-242m 2.8698E-04 1,489.19 2978.38 O.ODE+OD 4.27E-01 8.5E-01 0.0250 3232E+13

Am-243 6.2565E-04 1,489.19 2,97.38 0.OOE+D 9.32E-41 1.8ME+O 0.0375 3.082E+13

C-14 4.7901E4-05 ,489.19 2,978.38 O.COE+OD 7.3E-02 1.43E01 0.0575 3.56E+13
C-36 8.0297E-07 t489.19 2,97&38 O.OE+00 120E-03 2.39E-03 0.0850 1.793E+13

Cm-243 2.5018E-04 1,489.19 Z978.38 O.OOE+OD 3.74E-41 7A7E-01 0.1250 1244E+13
Cm-244 4.9015E482 1,489.19 2,978.38 O.ODE+00 7.30E+01 1A6E+02 0o20 1.538+13
co-s8 2.5S81E-03 1,489.19 2,978.38 .OOE+O0 3.8tE+00 7.52E+00 03750 6.612E+12

Cs-134 4.0D36E-05 1,489.19 2,978.38 QO.OE+00 6.04E-02 1.21 E-01 05760 16.38E14
Cs-135 1.4433E-05 1,489.19 2,978.38 O.ODE+00 2.15E-02 4.30E-02 0.8500 2127E+12
Cs-137 1.3979E+00 1,489.19 2,97838 0.0E+00 2.08E+03 4.168+03 12500 29YOE+12
Eu-154 2.0203E02 1,489.19 2,97&38 O.OE+00 3.01E+01 &.02E+01 1.7500 6.258E+10

Eu-155 1.7684E-03 1,489.19 2,97&38 O.ODE+00 2.63E+00 5.27E+00 22500 1.008E+07
Fa-ES 4.3136E-0 1,489.19 2,978.38 O.ODE+00 6.42E-02 128E-01 2.7600 2085E+07

H-3 Z.0769t4-2 1,489.19 2,978.38 0.00E+00 3.09E+01 6.19E+01 35000 2126E406
1-129 9.828E-07 1,489.19 2,978.38 0.00E+00 1.46E-03 2.93E-03 50000 9.089E845
Kr-65 2.8214E-02 1,489.19 2.978.38 Q0O0E+00 420E+01 8.40E+01 7.0000 1.048E40

Np-237 1.1218E-05 1,489.19 2,978.38 O.ODE+00 1.67E-02 334E-02 11.0000 1203404
Pa-231 t3036E-09 1,489.19. 2,978.38 0.00E+00 1.94E-06 388E-06
Pb-210 &5078E-11 1,489.19 2,97838 O.OE+00 1.278-07 2.53E-07
Pm-147 36531E-04 1,489.19 2,97838 O.OE+00 5.44E-01 1.09E+00
Pu-238 7.4564E-02 i,489.19 2,978.38 O.OOE+00 1.11E+02 2.22E+02
Pu-239 1.1623E-02 1,489.19 2,978.38 0.00E+00 1.73E+01 3.46E+01
Pu-240 1-5132E-02 1,489.19 2,978.38 0.00E+00 2.25E+01 4.51E+01
Pu-241 9.0036E-01 1,489.19 2,978.38 0.0OE+00 1.34E+03 2.68E+03
Pu-242 &4260E-05 1,489.19 2,978.38 0.008+00 9.57-02 1.9E-01
Ra-226 22804E-10 1,489.19 2,978.38 0.00E+00 .408-07 &79E-07
Ra-228 5.2713E-12 1A89.19 2,978.38 0.00E+00 7.85E-09 157-08
Ru-106 &1160E-10 1A89.19 2,978.38 0.OOE+00 9.11E-07 1.82E-06
Se-79 1.2377E-05 1A89.19 2,978.38 .OOE+00 1.84-02 3.69E-02
Sn-126 2.5210E-05 1A89.19 2,978.38 0.0E+00 3T75E-02 7.51E-02
Sr-90 9.1667E-01 1,489.19 2,976.38 .OOE+00 1.37E+03 2.73E+03
Tc-99 3.9357E-04 1,489.19 2,978.38 .OOE+00 56E4-01 1.17E+00
Th-229 1.267E-10 1,489.19 2,97838 O.OOE+00 1.80E8.7 3.59E-07
Th-230 2.1043E808 1,489.19 297&838 .OOE+00 3.13E-06 WE-05
Th-232 52972E-12 1,48919 2,97838 O.0+00 7.89E409 1.58E-08
T-208 1.7474E847 1,489.19 2.9738 O.OOE+00 2.60E-04 52DE-04
_3-22 4.7368E407 1,489.19 2,97838 OOeE+00 7.051.04 AIE.403 Thrmal Power

U-233 2.5097E-08 1,489.19 2,978.38 O.OOE+0D 3.74E-05 7A.7E05 Nominal Heat Sounding
U-234 5.D0E0-05 1,489.19 2,978.38 O.OOE+00 7.45E-02 1A9E-01 OutpNt -Heat Ouput

U-235 -1.4489E406 1,489.19 0.00 1.91E-03 QOOE+O 1.91E-3 (Watts) tWatts)

U-236 75824E-06 1,489.19 2,978.38 O.E8+00 1.13-02 2.26E-2 3A3Ed 6S580

U-238 -2.6129E-07 1,489.19 e0o 1.96E-02 1.91E-02 1.95E2 Total Total
Y-90 9.1699-01 1,489.19 2,97&38 .OOE+00 1.37+3 2.73E+03
Other Radlonuckles 2.00+E03 4.00E+03

bL T teSede genniSry. Bmrp 9 andCw eha _________-_____-__y

Template Selection Summary
From UD ae Basis for Parameter Oterences:

Reactor Maoderatw. UGIWATER UTfTrWATER
Fuel CbadftW _ ZIRC zinC

SOL.t N Cenatihnts U U
IlM Enrlctuen%. 158005013 OboS

up Summary (MWdr -~as I0r Wbrmup used h etimate:

From SFD i a Estatad

Boutding: 297a38 r ea tbts le

Estimated BUmp
a Mu~k~ter Given, Sturup Ealinuated EOt. tIlP~lum ML MM

HReia n rmv.

Rev0so on PaJe I- of.OOI8

1AE

FbWbi ts tor d kWe aodabed HsMOf work" _n be *ded by BCC heavy meba ma lo get mef hfnup values Wa T.
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Fuel Radlonucide Inventory Worksheet

Fuel Naerne DRESS, HBR. BR-3. RAP. TMI
SNF 0 lt 50

Fad Un~fl & Demer 1 -CANISTER OF SCRAP
Heavy Metal Mome AOL- ;EOL.19.O0tsg
ROD Stomage Shea HEEL

'Fuelddcy Start dAWe 1979
Estirmates e &t 2010

Tun;Aflm PWR (UglWamle r c.OtoD5%.U)
2rnpbfte Dsumup(51w4 61.92

Ternplise DCIL Heavy Mtaw Masn MT): 0.0017691
Tmnphale ecmTke 25 Veara

Estimated
Canister usaps:

18"z1'0.01t

IL QEstidmamtt 3 Y. yb Gamna Source
Phdotn Total

CVUWd Fiats Nominal Bounding Fuel bik Adivi NoranIal Fue4 Bounding Fusl Energy Photonals
Radlonuctlid Templae Fl Bumup (MWdW Dumtup(Wdf) (CI) Inventorles(CI) Inventorlesc Group (boundino
AC-227 6.6376E-10 18,64&28 18,64828 O.ODE+00 124E-05 124E-06 Avg, MaV
Am-241 13144E401 1864.28 18,648.28 O.OOE+00 2.45E.03 2.45E+03 0.01SO 1268E615
Am-242m 3a0039E-04 18,648.28 18,646.28 O.OOE+0O 5.6aE+00 5.s6E+00 0n250 2.68E+14
Amn243 682629E-04 18,64828 18,648.28 O.OOE-00 1.17E+01 1.17E+01 O.075 2.48ssE14
C-14 4.796sE-05 18,648.28 18,648.28 O.OOE+00 8.94E41 8.94E-01 0075 2.711tE14
cl-3 80297E-07 18,648.28 18,646.28 O.OOEi00 1.saE-02 1.50-02 0.0850 1A37E14
Cm-243 3&1ss3E404 18sA4a2s 1a6462s O.ODE OO 5.s7E+00 6.s7E-00 0.1250 1 OSOE14

Cm-244 7.1ss1E402 18,646.28 18.64628 O.ODE+DO 1.34E+03 134E+03 02M5 1-233E+14

Co12 9.5220E803 1648.28 18,64828 0.OOE+00 1.7E+02 1.8E+02 0.3750 s2s2E 13
Cs-134 1.1562E403 18,64628 ta864s.28 QaDE+00 Z.17E+01 Z.17E+01 0.s750 12teE 1s

C-135 1.34433E-0 18,64828 18,646.28 O.ODE+00 i.6sE41 2.60E6 o0 7.00 Z402E+13
CI-137 1.7603E+D0 18,648.28 18,646.28 O.OOE+0O 3.2E-+04 3.27E+04 12500 13.24+ 13
Pu-315 4-1.3702- 1&848.28 18,646.28 0.ODE.00 2.42E-06 9.402E1.7500 7.104E+11
Eu-1ss 7.147sE403 18,648.28 18,61".28 O.ODE-OO 1.33E+02 1.33E+02 22500 1 312E+OS
Fe-ss &1919E-M 18,648.28 18a648.2s QaDOE+00 1.1sE+a1 11.15E+01 2.7500 147#+0S
H-3 363s6E42 1&646<28 18a64ts28 aODE+00 &78E+02 &78E+02 Vs=o 1.s32E+07
t-129 s.828sE47 18.66U28 18.6462 O.ODE+00 1.83E-02 1.WsE42 scooo n 82ssE4

Krss6 5.344E-02 18,646.29 %864828 O.OOE+OO 11.0DE+03 t.OOE-03 7.0000 ssMlE+OS
W237 1.0546E-06 18,64828 1a1864628 Q.OOE+DO 11.s7E-011 1.s7E41 111,XOO 11D04E405

FiF231 1.1370E-0 1a6ta&s 1.48.28 Q.ODE+OO 2.12E-06 ZU1E-0s

Pb-210 3.3624E-t1 18,648.28 18,64628 O.ODE+00 6i27E.3 7 027E7-0
Pm-147 5.121 E403 *a64a28 18,64628 O.ODE+OO 9.55E+01 ss5sE+011

PU-238 ae66s49-2 18,64s.28 18,60028 O.OOE+O7 1.OE.03 1.50E+03
PU-236 1.1626E-02 18,64628 18,684.28 0.00E+OD 2.17E+02 2.17E+02
P1-240 -. 7E802 1S,64-6 28 688.6.20O.E00 OO 7.882E+02 1.2E+02
PV-24 1.4567E+00 18,846828 18,646.28 .0E0600 2.72E+04 Z72E+04

R r-226 113a2E-10 1o,6. 28 3.628 O.ODE+OO Z12E400 Z12E04
RO-228 5.1841E-12 1a6ts28 1a64B28 Q.OOE+OO 9.67E-os s.67E-08

RIu-18 5ese2ES07 18,6ta2 1a,64629 QOBOE+OD 1.tOE a02 t1e10E4c2
SO-79 1.237sE0s *a64s28 1&64&28 Q.ODE+OD Z.31E0t iZtE-o1

SIF120 s2.2OE-05 1a6ta2s 18,64&28 O.ODE+OO 4.70E-0t 4.70E-t

s,-9 so 1630E+DO 18a6482s 18,68428 O.ODE+OO Z.17E+04 Z.17E+04
TC-99 3.s3s7E4r 4 1Sa64Us28 18646.28 Paa Eee D 7.34E+OD 7.34E+On
Th-220 aUMsE-11 18,64825 18,SU0.28 MOOE+00 i.6E0E4 i.soE4B6

ThF230 144s3E-08 18.64C28 18da64.2s a OD E+0D 2.7DE404 Z.70E044
Tb 232 5=s3E-12 1&646.28 18a64628 O.ODE+OO 9.87E-06 s.87E-0s

T 301 1.s202Ee07 tao4a2s 1a6to2s O.ODE+OO 3.ssE43 3ssE403

unu S2ummEa7 18a6t62s 1a ta64e2 QODuE+dI Q71Es3 s.7tE43
ULM3 2.43s6E408 1a6ts2 18,64828 O.ODE+OO 4ss5E-04 4ss5E-04
U234 4.7012E-06 1&64&28 ta6462s QODOE+OO a77E-0t a77E-0t

U-235 -1.44OM-06 18a646.2s QOO Z71E403 O.ODE+OO Z.71E403

LL-238 7s57ssE48 1864a2s 18a64828 O.ODE+OO IAIE-01 1.41E 01
U-23B -2.6129E407 18,648.28 QOO t.28E402 7.88E403 1.28E402
Y-go t.163tE+00 18,64828 18,646.28 0 ooE 00 2.17E+04 2.t7E+04
Othe Ftadlnciis 3.15E+04 3 t5E+04

ILTerlbts Sekct So .mp Buru Sunumm and cbecb .- m1
Tb hptate Selectio F Summary

Fro SFD Use Bai for Puamaietat Dlaences:
Rectr or X rwiRLIaGrWWAIR IhiB Twpbw ued for tob" mmm

FusCdh te zinT ac nakledonPwmONmW-4(m-
BOX Hm C on.. U U

SOLm8 bdment %I O bnS

Buup Swnmaty (1WWdf Bas 1r burnup used In estimate:

R. SD Ez~atd

Nomiraf la.211hlt bbu tll

DO-Alown 18.t46.2 bwW astula by sumst OM hsa7 meal mm eur tsECL

Estirnaedflnp
Stmp Uufiph ann Estimated SOL HlfOIVU EOt. HM

Na"inhal:4 13.58
* on._We 1 3Sn.. r. s a . . .

Thermal Power

Oulpad Heat Outimst
(Waft) I (Waft)
5.11E+40 .1,111.0

Total Total

I I

'Ror ainfrdu coassod. wit *dppkV or oue dab cobavdfa AO bheevy mealmean tougal.
'TFSbmv h= r all kWbd weh Of wo*ltmhst = be dvkbld by SOL hemy meW alnss to gc4 spob bu vak" OM&"ST.
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Fuel Radionuclide Inventory Worksheet I
X~J Pfiurla Te: late .f.ian In ,

Fuel KA:e EBR- NITRIDE FUEL EXPER
SWF SD # 363

Fue Units & Deemr 64 -RO0D
Heavy Metal U;ss: SOL.. EOl-9S87kg
ROD Storage Siae: NEEL

'Fuel decay stAt date: 1994
EstCoates at of: 2010

Tenplate: FFrF (FAST. SST. 10 X 30%, Pu & U)

'Template Umup(&llW4: 50112
Template 301. Heavy MeW ass (UT): 0.032918S

Tlrtntate Decay Thne: 15 yars

Estimated
Canister usage:

18'x10,

1 0.32 1

-

EJ.Eattmutes:M nx,, Xb b y. y, GammaSources
Photon Total

CNAWd From Nominal Eounding Fuel hiltialActivity Nominal Fuel Bounding Fuel Energy Photonslam
Radionuclide Template Fuel Sumup (MWdf BumnupomWd (U) Inentorles(CI) iventorles(CI) Group (bounding)
Ac-227 t3735E-12 833.80 1,563.38 O.O0E+00 1.15E-09 2.15E-09 Avg. NeV
Am-241 7.9527E-02 833.80 1,563.38 2.01 E+01 8.648+01 1.4E+02 0.0150 7.8E4E+13

Am-242m 2.1053E-03 833.80 163.38 O.O0E+00 1.76E+0O 329E+00 0.0250 1.695E813

An-243 1.0760E-04 833.80 1 56.38 O.ODE+00 &97E-02 16.e8E01 O.375 1.939E+13
C-14 2.6141E-06 833.80 1,6338 OODE+00 2.18E-02 4.09E-02 0.0575 1.647E+13
C1-36 3.4243E-10 833.80 1,56338 .OOE+00 2.86E4-7 5.3;E-07 0.0850 9.689.E12
Cm,2436 &6092E-04 833.80 1,563.38 OODE+00 5.512-01 1.032+00 0.1250 7213E+12

Ca-244 2.9933-03 833.80 1,563. OODE+00 2SD0+00 4.68E+00 02250 7.M4E+12
Co-60 I 5934E-02 833.80 1,5633 0.008+00 1.33+01 2A9E+01 0.3750 1780E.12
Cs-134 4.6356E-02 833.80 15613. O.OE+00 387E+01 7.25E+01 0.5750 1256E+14
Cs-135 4.7693E-05 833.80 1,638 O.ODE+00 3.98E402 7.46E-2 0.8800 4205E+12
CS-137 2.1113E+00 833.80 1,563. QOE+00 1.76E+03 3.30E+03 12500 3J61E+12
Eu-154 4.8092E-02 833.80 1,563.38 OOE+00 4.01E+01 7.52E+01 1.7500 h015E+10
Eu-155 6.8447E-02 833.8 1S563.38 OO8E+00 5.71E+01 1.07E+02 2.2500 Z024E+09
Fe-55 .8479E-03 833.80 1,563.38 O.OOE+00 4.88E+00 9.14E+00 17500 Z112E+8.
H1-3 8.9300E-03 833.80 1,-663.38 0.008+00 7.452+00 I AOE+01 3,5000 2.3848+07
1-129 1.2891E-06 833.80 1,583.38 O.OE+00 1.07E403 2.02E-03 5.0D0 5.764E+04
Kr485 7.0B41E-02 833.80 1,563.38 0.008+00 6.92E+01 1.11E+02 7DD0D 695E+O3
Np237 2.6e41E06 833.80 1,563.38 O.ODE+00 221E403 4.16E-03 11DD00 7.553E+02
PI-231 4.8970E-12 833.80 1,563.38 0.008+00 4.08E-09 7.66E-09
Pb-210 22170E-13 833.80 1,563.38 0.00D+00 1.858-10 3.47E-10
Pm-147 2.3617E01 833.80 1,563. O.DE+00 1.97E+02 3.69E+02
Pu-238 28636E402 833.80 1,S63.38 0.00E+00 2.39E+01 4.48E+01
Pu-239 -3452E-02 833.80 0.00 1.88E+02 1.35E+02 1.85E+02
Pu-240 2.0790E-02 833.80 1,56338 8.3BE+01 1.01E+02 1.16E+02
PU-241 4.8315E-01 833.80 0.00 3.76E+03 336E+03 3.76E+03
PF-242 1.10C2E06 833.80 1,563.38 2.24E-02 3.16E-02 3.96E-02
Ra-226 5.7471E-13 833.80 1663.38 0.00E+00 4.79E-10 &98E-10
Ra-228 5.4957E-17 833.80 1,563.38 O.OE+00 4.68.E-14 &23E-14

u-2106 1.45B2E-02 833.80 1,56338 0.00E+00 1.22E+01 2 028E+O1
SeF79 1.0137E465 e33U -563.3 QODOE+0 S45E403 1-8EO02

n-126 439282-06 833.80 153.38 0.0E+0 3.6E-02 s.07E2-0
Sr-90 7e632sE41 833.80 1=6338 QODOE+OO e.36E+02 1.1#E+03

TCss 3 s412E404 833.80 1,563.35 QODOE+oo 3Z9E-t 6.16E401

Th?2s 1AM57E-12 e33.80 1,563.3B QODE+OO It37EW z657E-s
Th-230 1.720E-10 833.80 1,56.3B 0.00 O E+C0 1.57E-07 .394E0a7
Th-236 1.78E-17 833.80 1,563.38 0.002+00 9.6-14 111E-13
TE-238 5279E407 833.80 1,3. O.O4E+C0 4.3-034 s24E04a
U-232 1L4s2PEmS e33u tSE.3s O.ODE+CO t 24E4a3 amtE43 Teermal Power
U-233 Zt1113E-10 e33.eo 15B338 OCOOE+oo 1.76E407 3930E407 Nomnc~al Net ouncling

U24 tss52sE46 833.80 t 56338 OAOE+00 1 e3E43 3.OE06E3 os fl Output ou

LO-= -9.7920E-0 e33.u QOO0 3ssE465 Z57E46 339sE-s fWatst (wtt)

1.1-06 1.1570E-07 SM.80 I-FA&38 O.OOE+00 9.65E-05 1.81E-04 ZM~~2E401 4LI9E+o1

uL23s -1.7st4E407 833.8 u o0 2Z47E43 2-32E43 Z4A7E43 Totla Total
Y490 7.632sE401 e3.so 1 ss.38 Q.ODE+CO e6.E+02 1.19E+03

Other Rclinuckies 1.81E+03 3MsE+03

remlae Saleation summary.

Fre VD UsW fal or Para rr Dftrenc=s

Reactodr Modertor: FAST FAST T jhq T , edmbr lbaI uemir
FUel Casing ST ST e This b m t pat stpefrl nttcatlerA Itmmkm).

3OL H Contituents Pu ad U Pu WKI U

SOL Enrichment % lOtb3O -

umtup Summary (UWd)' 18als for bumup used In estimate:

From FD Eimed

NseWf 833ptN bm SFD0 WalW d b lan EBOLOA23a gIan 1 3 i ONI e SFD omd w b MW keqGO1.l23kg

Bumup Mutipler Gwen Burnup Estimated EOL HlGWnn EOL Hl
lomial oS3 1

goundkWg- os.s
'Reao risdown, wre .nmv, Atsrage, olto r date cedeming rSt i naditto mesed lorfue.
t
TcWa bWV for l kWe asocdated wilt It" woraheet maut be ivided by O0M heavy Mnew mass ta got specfdc baW vauea (MW6UT.
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Fuel Radionuclide Inentory Worksheet
3,ci Fu-ad Temiplate larannmtion. 3'. -.

Ftuel Nn: EBD40XI KE FUEIEXiPER
SNF 1 IOt 384

Fuel Unles & Doesw 992 -ROD
Heay Meali Momr SOL. ;EOL.92.454krg
ROD Siorage Sft.: "n

'FUIedeastat d_: 1994
Esti ateo as cid 2010

Templts: FFTF (FAST. SST. 10 1 30%. Pu & U)
'Terplate BwnL(M*ff 50112

Tempate Sol. Heav Maw Unes (UT) 003 e1l

Estrnated
Canister usfge

4.98

Tempel DeThbm 15years
1L Fslimnh~u at. 4 ' b Ye Yb Gamm Soures,

Photon Total
CLUWd Fro ; Nomfial BoudlingFuel WatialAcfivity Mo4ndaFuel Bounring Fuel Energy Photorulse

Rd uide Tentlate Fuel Buemup (UWdf Burntp (UWdf (Cf) tcwenft"or C Inventodes(CI) Group (boundlig
AC-227 1.3735E-12 8,040.82 2002e04 O.OE+00 1.1OE2-0 2.76E-08 Ay 11V
An-241 7.9527E42 8,040.82 20,102.4 1.94E.02 8.33E+02 1.79E+03 0.0150 1.006E+15
Am-242m 2.1063E-03 8.040.82 20,102.04 O.OOE+OO 1.6E8+01 4.23E+01 O0250 Z179E6.4
AfnF243 1.0760E44 8,040.82 20,102.04 O.OOE+00 8.65E-01 2.16E+00 O.37s 2493E+14
C-14 2.6141E-05 8,040.82 20,102.04 0OOE+00 2.10E-01 5.25E-01 0.075 1109,E+14
C-S3 3.4243E-10 8,040.82 20,102.04 0O.E0+00 2.75E-06 6.88E4- 0.0650 1.2496,14

m-1243 I .6028 -04 8,040.82 20,102.04 0.0012+00 1.042002 2.596-02 6.000 9.2719*13
Cm-2- 7.91339-03 8,040.2 20,102.04 o.ooE+00 2.41E+0 .432E+01 07.90 7.794E*0
Co-60 .5934E-02 8,040.82 20,102.04 0.OOE+00 12-E+02 34-OE+02 0.3700 46.36E+03
c-s134 4.6376E2- 8,040.82 20,102.04 0.OOE+00 3.73E+02 9.32E+02 0.5750 1.15E+16
Cs135 4.7B93E405 8,040.82 20,102.04 0.0OE+00 .83E-01 9s.9E-t oA9O 407E+13
Cs-137 2.1113E401 8,040.82 20,102.04 O.0DE+00 1.70E+04 4.24E+04 12605 4.70BE+13
Eu-214 4.86E32- 8,040.82 20,102.04 o.o0E+00 2307E+02 5.7E+02 1.75C0 7.733E+11
Eu-155 -362-0 804082 20102.04 1.5DE+00 5.0E+02 1.38E+03 22sc Z60+tO
Fu-2 5.8479E-03 8,040.82 20,102.04 o.O9E+02 49.7E+01 1.18E+02 37s00 271sE
Hr3 8243OOE43 8,040.82 20,102.04 oOo.E+0o 73.2E+01 3.63E+02 4 319= 3a64E+a3
Pu129 1.292tE-48 8,040.82 20,102.04 o.OOE+01 3.04E42 2.39E42 1.00oo &771E+05
Ra-225 7.0S41E-3 8,040.82 20,102.04 0.00E+200 5.7E+02 1.43E+03 7.0D00 7875M4
W237 286541E7- 8,040.82 20,102.04 o.OOE+00 4413E2 s.34E402 c120 s879E.03
Pa-231 4.8972E-12 8,040.82 20,102.04 o.OOE+00 3.14E798 2.94E3+
Pb-210 .2170E-13 8,040.82 20,102.04 0.O0E+00 t.7sE-09 4.46E-4
P-147 4.3917E3-0 8,040.82 20,102.04 .OOE+00 1.0E+03 4.7sE+03
PS-O 29241 8,040.82 20,102.04 0.002+00 2.30E+02 1.53+04
PI-F39 -3-412044 8,040.82 0,.0 1 509E+03 131E+03 17.9E+03
PI-240 1.4790E-12 8,040.82 20,102.04 0.00E+00 .376E+2 *.23E+03
PiF241 -4.8316E401 aO04M8 Qoo 3.63E+04 1.24E+04 3.83E+04

Pu-242 1.1082E-10 8,040.82 20,102.04 .16E401 3.041461 4.3E41
RF-228 9.7471E-13 8,040.82 20,102.04 0.002+00 482E9-1 1.16E-1

a-286 SA.7E-17 8,040.82 20,102.04 0.00E+00 4.42E-13 1.10E-12
RU-108 1.4A2E546 8,040.82 20,102.04 o.00+00 1.17E+02 2.93E+2o
S-279 1.0137E-5 8,040.82 20,102.04 0.OOE+00 * 1.9 E.2 2.04E4H1
S-126 413922E84 8,040.82 20,102.04 O.00E+00 31s5-01 3.83E4ue
s-s9 7.6329E041 8.040.82 20.100 3.04 4OOE+8- 314E+a tS3E+C4
Tc-ss &9412E104 78040.82 20,102Z04 .009E+00 917E04 7.92E+02
ThU-29 -1.7E912 a804082 20,100304 o.OOE+C0 1.32E48 2.38E428

-230 1.8822E-10 804082 20,102.04 O.OOE+00 1s51E48.03 7E046
Th-232 9.7601E.17 8ao40.82 20,to0Z4 .OOE+cO 7.85E-13 1.9EE-12

OTh2011 S.722E47 8aO4082 20,1 17.04 QOOE+oo 4.24E43 4.O3E804
s23M 1.492sE-6 ao040.82 20,102.04 o.ODE+00 1.2CE42 3.00E-02 Theml Po~wer
U233 2.1113E-10 8,040M8 20,102.04 O.OOE+oO 1.70E4S6 4.24E4S6 NomninalHW kong ._

LU-23 1.952BE48 8,040.82 20,102.04 Q.OOE+00 1.57E42 3.93E4Q2 outpl Hem OuqSt

u23s -9.7s20E-09 8,040.82 moo 3.217E44 Z.4sE44 3.27E404 (ft) (Waft

,L-= 11.170E.07 8,o0to.S2 20,10Z-04 QODOE+OO Z3DE0E4 Z.33E4(3 254 IE

U-23S -1.79tf4E-7 ao040.82 Om0 2.38E42 Z23E42 2.3sE CQ TOW Toted

Y-so 75632sE401 ao402 20,102.04 O.OCE+OO &14E+03 1.53Et+0"4

Othiet Ra uct l 1 .74E+C4 4.3eE+04

IlTe late Seeltiot W Ba p S .an lCedCS
TenxplW u bf u Suntwfy

Fro SfD Use Basis for Prmtr Difeecs
React or FAST FAST TIMl Tari wa d tr Ihl t roo

Fud=lp SST 5ST nit W aW mal ere &W ems(=viv
SOL H14 Constturd: Pu ard U = PUarIUI

BOE Enrihmen %f 1o01030

Bumnup Sumnmmy (Wd)e Bass for butnup used hi estimate:
Fro.m Elmatsd

OMWAl| IWmkmR)adw8,0401S Meu bs. el. fg. SF0 b MWd BQ9L.106511gq
_ _ u__i__: _ 20.102.04BmsudebVu ea. Sf0dlwmd MWdau sku9.10f51lkp

Cnecks _

Estirnate Baupf
Burr-pftuftwlar Given Ournup Estiriatned ECL Hlbven EOL Ht4

'Recdoots n, core removi. slorap, WrppkVg or dth. daft connkV b; Wadalon oast! kw hiaL

'Tobl blxl hfr all ft* asoiae whhl Oft work muw be 4dlld by BOL hev metal nwa lo got spodlic bulnp vakm(I~~)

J

- v

-

s-#f

-.1
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- Fuel Radionucide Inventory Worksheet

~. Furl~M~an~ate Inormatin EXPE
Fuel Klum EBR-II OXIDE FUEL NE

SNF ID#. 345
Fuel Unita & Daera- 671 -ROD
Heavy NOW Maw& BQL. : EOL-58.986kig
ROD Starve Site INIEEL

'e decay start date: 1994
Eatknot es ee% 2010

Template: FFTF IFAST, SST, 100t 30%. Pu & U)
6fMVlate Brnup4YUWd): 50112

Template BOL Heavy UddM eas (11T): O0D329181

Estbsated
Canisler usagae

1$1xlO'
1 2.86

IL Estinwtaes Ul 5n,, N4 b Y. Yb Gamma Sources

Photon TWal
CUMWd From Noninal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslmec

Radionucflide Template Fuel Bfunup (MWi' Burnup (MWd)' (Cl) hliven'ea(CO ffveintoes(CI) Group Ibouning)
Ac-227 1.3735E-12 4,9566.09 12,390.22 O.OOE+OD 6.81E49 1.70E408 Avg. Mev
Am-241 7.9527E02 4,956.09 12,390.22 1.19E+02 5.14E+02 1.10E+03 0.0150 6203E+14
Am-242m 2.1053E03 4,956.09 12.390.22 0.OOE+0O 1.04E.01 2.61E+01 0.0250 1340E+14
Am-243 1.0760E-04 4,956.09 12,390.22 O000E+00 &33E-01 1.33E000 0.0375 1.5365+14
C-14 2.0141E456 4,956.09 12,390.22 O.OOE+00 10E-01 3.24E-01 0.0675 1.30E+t14
C-36 34243E-t0 4,956.09 12,390.22 0.00E+OO 1.70E-06 4.24E-06 0.0650 7.656E+13
Cm-243 B.eo92E04 4,956.09 12,390.22 0.00E+oo 3.28E+00 8.19E+0 0.1250 5.717E+13
Cm-244 2.9933E43 4.956.09 12,390.22 O.OOE+oO t.48Et01 3.71E+.01 02250 5.797E+13
Co-60 1s5934E02 4,956.09 12,390.22 O.OOE+oo 7.9040+1 1.97E+02 0.37s0 298OE+13
Cs-134 46356E-02 4,966.09 12,390.22 O.OoEeo 2.30E+02 5.74E02 05750 0.957E+14
Cs-135 4.7693E-05 4,956.09 12,390.22 0.001+00 2.36E-0t 5.91E-0 0.c500 3.333E+13
Cs-137 2.1113E.00 4,956.09 12,390.22 0.00E+Oo 1.05E+04 2.62E+04 12500 2902E+13

&9f30OE-03 1t 88E.08
1-129 1,2891E-06
Ki-5s

_ -N237

4,966.09 12,33022 0.00E+00 6.39E03 t.60E42 5W0 4t173E+05
4.966.09 12,30.22 0.OOE+00 3.52E+02 879E+02 70000 4.778E404
4,966.09 123022 0.008+00 128.02 3,29E.02 11000 5.473E+03
4,966.09 12,390.22 O.OOE+00 2.43E-0 ff07E-04Pa-23l 4

PT-99 3.12024 4,956.09 1 0.00 +E02 S,04E+02 9.81E+02
P-240 27.0290l 4,956.09 12,390.22 40.0E+02 3O.E+02 7.66E+02
POe241 ans3t6E41 4,756.09 0oo 2.24E+04 ZOOE+04 2.24E+04
PU-242 1.10s2E-05 4.ss6.0s 1Z,35022 t33E-01 1.8812-M 2.70E401
Pa-22 5.7471E-t3 4,956.03 12,350.22 O.oOE+eo 245E-0s 7.t12E409

Pa-22S 5.49s7E-t7 4,956.09 12U50.22 QOO0E+oo 2.72E-13 G.S1IE-13
Ru-106 E.4ss2E402 4,9s6.09 12,390.22 O.OOE+OO 7.23E+Ot 1.81E+02

Se 79 Eot137E-0F 4,956.09 12,3a0.22 O.OOE+oo 5s: 2E02 1.26E-t
Sn-126 4-3s22E-0s 4,956.09 12,390.22 O.OOE+eo Z.1SE41 5.44E-01

Sr-go 7AsM2E-01 4,956.0s 12,390.22 O.OOE+OO &78E+03 9.46E+03
Tc-9s 3s412E404 4,ss6.0s 12,35.22 O.QOE+eo 11.ssE+00 4.ssE+eo

Th-229 1.ff4s7E-12 4,956.09 12,390.22 O.OOE+OO 8.t612-0 Zo04E4S8

Th-MO 1.8822E-10 4,956.09 112,310.22 Q.0o1+00 9.33E-07 2-43E-eM

Th-M2 9.7601E-t7 4,956.09 12,33022 QQQ0E+OO 4.64E-13 1.211E-t2
T020 52nt2E4t7 45 P6.09 12u.3322 QQQE+CP 2.ufE43 6 3E403
U-232 1Al25E-06 4sst6.0s 120390.22 QQO0E+CO 7_eE_03 1 ssE402
U-233 2.1tt3E-tO 4,956.09 12.390.22 QO.OE+00 1.05E-e 2.62E406
U-234 1.9528E406 4,966 09 12,390.22 O OOE+QQ 9.6812E03 2.42E402
ILI235 -9.7920E-9 4,9s6 Q9 QOO0 2.0tE Q4 1!5,3E-Q4 2.Q1E044

U-236 1.157QE407 4.956Q9 12,390.22 Q.OOE+OO 5.73E404 1A3E403
U-238 -1.7s14E-07 4,9ss Q9 o 00 t.47E402 t.3sE42 1A7E402
Y-90 7.632sE-01 4,958.0s 12390.22 QO.OE+OO 3.7sE+03 9.46E+03

Dfar Radionuclies 1.07E+04 2<f69E+04

mu. plate Selection Su__ara, oUrmnp Summey, d aIsClixek
repae SeleCtiOn SummarFy

From SFD) Ue Basis for Parameter 13domernwces:
Re or M ator2 FAST FAST Tide Tie waseedmSto d wd B reasosq_

Fuel C~ddkW SST nis kW islietw anUalmated v01 ricIvenb ju_ 0 I.
BOL nU Catltertn FU and U PJ Cd U

SOL nrihm : -/k10130

BUrnUP SummarBy (LWdf Weals fOr burnup use In estmt:
From SFO Eitmtd

Nbminal " Mm sssom SFD ddbWidas0imt IDfS BWJ11g9
lunfn9' - ti90 I ssrp Wm fpn SFDwnd bdo 10 Vwd ush 90IW.1ti;

Estimdate Bumupf
suaup multalr Estimrnp ated ECL HUGhve EOL HUa

Noins-l Om3

Therml Power
Nominall Hat eouding:

V(Watts) - (Watts)
1,51E0.e 315E0.02

T0tal Total

FRaactor atwadow. cornreval rage. ";g orourdatecodemg t bradon oedftrkM.
Toda brup for a lel kasoiated with tis wowde meau be evkbd by BOL heavy mdal mease b pl spediic barup vaiues @MWdnlT).

000 SNF�t1lEP.078 

March 2003
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I
Fuel Radlonucilde Inentory Worksheet

Ia Fad Thyglate infornutiot
Fuel #anm. FAST FRACTOR FUEL

SNP 0 U. gm
Fuel Unis & DOese I -CANISTER OF SCRAP
Heavy WLU Maw BOOL..044kg: EOL-5,8a12g
ROD SMore Sklm PEEL

'Fuel decay Sart dat 1966
Esthirted
Canister uage:

I 0.06
Esth1s1es s of: 2010

Tanpat (worst Camel
ITwnpl B d:p(UW* 69.5

Template 801. Heary thu Mas (91):2 0.00186865
TemnpuatseayT -m 25 yeare

U.E-Wsafnt,e IN a. x, bY. Gamnun Sources
PhD"o TOMa

CWWd Fro * NRomit - Boundilg Fuelb IRa AcUvy Nominal Fue Bounding Fuel Energy Photonat¢ae

Radionuclidc Te apbatb Fuel Bunrup (MWdf Sunp(UWdf (Ct) bItoitlt(C) kwento0rsCI)C, Group (boundbr

AC-227 1.9648E-06 3,071.54 8,143.08 O.OOE+00 6.03E-03 121E-02 Avg.M1eV
Am-241 7.8064E600 3,0715.4 6,143.08 O.OE+0O 2.40E+04 4.80E+04 0.0`10 1.042E+15
Am-242m 1.7632E-2 3,071.54 6,143.08 Q.OOE+00 5.42E+01 1.08E+02 0.0250 2.038E+15
AnF243 1.6336E-02 3,071.54 8,143.08 O.OE+00 6.02E+01 1.00E+02 0.0375 1.stsE+15
C-14 1.2101E-01 3,071.54 8143.08 0.00D+00 3.72E+02 7.43E+02 0.0575 2A82E+15
Ci36 2.2e49E-03 3,071.64 6,143.08 O.00E+00 7.02E+00 1.40E+01 0.0850 1.073E+15

Cm-243 1.1046E-03 3,071.54 6,143.08 .OOE+00 3.6E+00 6.79E+5 0 0.1250 9.3305E14
Cm-244 1Z4704E41 3,071.54 6,14308 .OOE+00 7.59E+02 1.52E+03 02050 %1I1SE+14
Co60 _ 1.0468E+02 3,071.54 6,14308 O.OOE+00 .21E+05 6.43E+05 000W0 1.3E+14
Cs-134 9.88294603 3,071.54 6,143.08 0.00E+00 3.76E+01 1.04E+01 0.50 2.130E+1
Cs-135 4.3976E-04 3,071.54 6,143.08 O.OE+O 12.35E+06 2.70E+6-00 .sSOO 36694E+14
Cs-137 2.6526E+01 3,071.54 6_143.08 0.00E+00 72E8+04 1.63E+05 12530 4.794E+10
Eu-154 2.7975E+00 3,071.54 6,143.06 O.OE+00 9.06+03 1.72E+04 1.7500 1.161E+13
Eu-155 2.7S81E41 3,071.54 6,143.08 O.OE+00 856E+02 1.71E+03 225W 2524E+11
Fe-24 42.tS4E+C0 3,071.54 6,143.08 0.00E+00 1.29E+04 2.59E+04 z75CO Z162E+10
iS3 7_ 8 +0142599Et 3,071.54 6,143.08 0.00E+00 1.31E+03 2.62E+03 3.5CCO Z421E+07
1-129 1.060SE4- 3,071.54 6,143.08 O.ODE+00 3.26E+02 0.S2E-M _ s _ 1.02.5+17
ir-45 1.1426E+00 3,071.54 6,143.08 O.OE+OO 3.5tE+03 7.02E+53 .OD8 0.179E4
Np-237 1.56.04-04 3,071.54 6,143.08 O.OOE+00 4.81E-01 3.61E-1 11.0DC0 108W+0S
Pa-23 2.8624E046 3,071.54 6,143.08 O.OE+00 8.79E-03 1.7S6£42
Pn-210 9171E-049 3,071.54 _6,14.08 0.0E+00 52E-015 5.70E40
Sir47 2.3690E41 3,071.54 8,143.08 0.00E+00 7.28E+02 1.46E+03
PuZ38 3.2240E+Q0 3,071.54 6,143.08 O.OE+00 9.90E+03 1.98E+04
Pu-239 4.16S4E41 3,071.54 6,143.08 0.006+00 1.28E+03 2.56-5403
PT-240 2.9244E-01 3,071.54 6,143.06 0.006+00 1.92+02 1.8D5+03
Pu-241 7.8816i+01 3,071.54 6,04.00 O.O8E+C0 2.42E+S 4.84E+05
PT-242 2.4#i0E-03 3,071.54 6,143.08 OO6E+00 7.54E+9 0 S.913+01
R-2228 267E-08 3,071.54 6,143.08 0.006+00 9.8E2-05 1.98E040
-23 3.9024E-07 3,071.54 6.143.06 O.o0E+00 1.81E+03 .63E-03

Ru-108 79140E8-0 3,071.54 6,143.08 O.ODE+00 1620E402 2.40E402
S-79 1.9385-04 3,071.54 6.143.06 0.00E+00 .89E41 1.18E+00
Sn-12 1 .671E-04 3,071.54 6,143.08 4.4E+OD 5.12E-01 1.12E+01
Sr-0 2.5126E+01 3,071.54 6,143.06 0.00D+00 7.72E+04 1.54E+05
Tch9 r.7678E43 3,071.54 R c8e O.ODE+DD 2.15E+06 4.16E+01
Th-229 12398E48 3Wt5I.4 6,143.08 O.OOE+CO 3.StE43 ?.62E403

Th230 4.1442E48 3,cS154 t S143.08 a e ._ Q E+CO 1.27E42 2_55E42

TtF232 -4.2431E49 3,071.54 0.00 1.83E-04 1.70E-04 1.83E Q4

Ti-aD8 9.S478E405 3,07154 6,143.08 O.ODE+CO 296E-01 5.93E401

U-232 2.6103E44 3,D?1.54 6,143.08 O OOE+CO ao2E401 1.60E+CO Ttm al Powei

U-Z33 3.6128E404 3,W71.5>4 6,143108 O.OCE+CO 1. I IE+00 Z?22E+CO Nominal Hod Budng

Uw 1.27a8E42 3,07t.54 e,`143,06 OOOE+OO 3.93E+01 7.86E+4t Output HeSOuW>

U235 5.7486E404 3W01,54 6,143.0 3.83E403 t.77E+C0 3.54E+OO MMat) J CNats

U-238 2.34a5E44 3,07154 8.143.0 0.00E+00 ?21E401 1.44E+QO T2EfdT 1A4SE4"

LO238 1.15StE404 3.071.54 .143.08 4.W4E-Q4 3.56E-01 7.12E401 TOO TOWi
Y-90 2-SI26E+01 3,071.54 &,13 Q8 .QOE+OO 7.72E+04 1.54E+05 I

Other Radoucides 2.15E+05 4.31E+05

Inw tanmvbt Selocat oSufmn Bulal t"InNUARS old Cheds: n- .,
Tctlat, Selection SunmnaM

Prom SFD U,.d Basis for Parameter D tfferences:
Reactor or FAST WeA Cu _

Fue C SsT SSTN- n w do awa 8,l ._
il0L HU Const" ThtadIU U. Th, b Pu

BOL Enriewwar % 7.ssQ 051100 _

Suiur-Y (WIdt for burnup used uin estmpate
_ o FSFD i

.54 h~nupC~t~kW kmSo hawy eel mm. desbyat'e

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 331 S
9 e.1 43 a ES b a_ b Ht l b, NM

Checks:

surnyip Uumphr Glwn BDumup Es timte EOL HNMA;F ROL Hli

'RegeNa wm. 10.15 r .s ge 331.59i 13
Senw d les 20e31

s~obl bumnV hfo al hW sscie wIMbt wolt" nnm be dvdd by 80L~a m$W Ill"l atO 9d C bunwp va. (lWdWfiT).

OOEISNF/REP-078
Rovksion 0
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- Fuel Radionucide kwentory Worksheet
1. Fuel and Template lonnatim i I

Fuel tam. FAST REACTOR FUEL (ULPUC)
SNF D V 1029

Fuel UnIts A Dasci I1 -CANISTER OF SCRAP
H vA Metal ms: BO.13.33kg: EOLt11.095kg
ROO Slorge Site: tNEEL

'Fuel day tat date: t985
Eemtk a ea: 20tO

Template: FFTF (FAST, SST, t0t 30%. Pu & U)
'TuOpat Sulnp(mmi): 5011.2

Template BO Heavy Metal Mass (UT): 0.0329181
*,_,5t wa .5,,.; 0

Estimaterd
Canister usage:

1'0.85 1

Lsatatates - .X,, Xb b Y. yb Gamma Sources
Photon Total

CUMW From -N ominal Bounding Fuel bitial Activity Nominal Fuel Bounding Fuel Energy Photonslee
Radionuclide Template - Fuel Burnup (NWd) numup (MwV (CI) lnvntodes(CI) Invemtores(CI) Group 4boundtng)
Ac-227 3.4503E-12 3,998.94 7,997.88 0.00E+0 1.38E48 2.76E-08 Avg. tieV
Am-241 9-5092E42 3,998.94 7,997.88 2.57E+01 4.06E+02 7J86E+02 0.0150 3.145.14
Am-242m 2.01t8E-03 3,998.94 7,997.88 0.00E+00 8.05E+00 1.61E+01 0.0250 6.385E.13
Am-243 1.0750E44 3,998.94 7,997.88 0.00E+00 4.30E-01 8.DEt-01 0.0375 7.490E.13
C-14 2.810BE-05 3,998.94 7,997.88 0.OOE+00 1.04E-01 2.09E401 0.0575 6858813
Cm36 3.4243E-10 399B.94 7,997.88 O.O0E+00 1.37E4B 2.74E-06 0.0850 612t813
CtrF243 5.1824E404 3.998.94 7'997.88 O.ODE+OO 2.07E+OD 4.14E+DD 0.1250 2597+t3
CtrF244 2.t572E403 3,199a1194 7,997.88 0 OOE4O 8.63E+00 1 .73E+01 0S2s 2JeME+t3
Co40D 6.258E403 3,99.94 7,997.88 O.ODE+00 2.25E+01 4_5aE+01 03750 12W*E13
Cs-1134 2594E43 3,99a94 7,997.88 O.OOE+00 1.04E+01 2.07E+01 0.5750 5ff0+U4
Cs-135 4.7693E405 3.99&94 7,997BB8 O.OOE+00 I.9E-01 3.81E401 0850 6202E+12
Cs-137 1.7t28E106 3,998.94 7,997.88 0.ODE+00 e.8sE+03 1.037E84 0000 777E+12
Eu-154 2.52173E42 3.99&94 7,997.88 0.0DE+00 1.01E+02 2.02E+02 1.7.00 12.75E+0
EI-155 22684E402 3.998.94 71997.e8 O.OOEx40 9.07E+01 1.81E+02 z22s00 *-57OE+07
Fe455 6-336E44 3.99B1.94 7,9177.88 O.OOE+OD 2.53E+OD 5.07E4W 2.7500 1A55E.06

FF3 5A~~~~~6.054E403 3.99W94 7,997.88 O.OOE+00 2.24E+01 4.48E+01, l5ooO 6.24E4OS
1-129 128M1E40 3,99M94 7"7.88 O.OOE+DD 5.18E403 1.03E402 5,0000 1.7r/E40s
Kr-sS 4.1743E-02 3.99&94 7,997.88 O.OOEiOD 1AM7E02 3.3ff+D2 70000 2A34E404

32028E-C 8 000E+0D 12BE-2 2.56E42_I 11.0000 2.`2s103

Pu-238 2.3318E42 3,998.94 7,997.88 0OOE+00 9.32E+a01 1.86E+02
PU-239 -3.5520E-02 3,998.94 0.00 2.11E+02 6.898+01 2.11E+02
Pu-240 2.0757E42 3,998.94 7,997.88 1.07E+02 1.f0E+02 2.73E+02
Pu-241 -1.1127E+00 3,998.94 0.00 4.81E+03 3.63E+02 4.81E+03
Pu-242 1.1152E-05 3,998.94 7,997.88 2.86E42 7.32E42 1.18E41
Ra-226 2.8297E-12 3,998.94 7,097.88 0.008+00 1.13E-08 226E848
Ra-228 1.3510E-16 3,998.94 7,997.88 O.OE+00 5.40E-13 1.08E-12
Ru-106 2.5110E45 3,998.94 7,997.88 O.OOE+00 1.00E41 2.01E41
Sr-79 1.0134E45 3,998.94 7,997.88 OO.E0+00 4.05E42 a811E42
Sn-126 4-3902E45 3,998.94 7,997.88 0.00E+00 1.76E41 3.51E41
Sr-9D 6.1529E41 3,998.94 7,097.88 O.OOE+00 2.46E+03 4.92E+03
TC-99 3.9412E44 3,998.94 7,997.85 0.00E+00 1.88+00 3.158+00
Th-229 I-

6.1046E47 3,998.94 2.04E43 4.08E43

.
.
.

Thenmal Power

Nominal Heat Bounding
Output HeaotPut
(wafte) (Watts)
7.4E+8.01 ISE42

Total Total

U-235 4 3.99a94 0.00 4.33E46 a.19E46 4.33E45
U-236 1.4813E47 3,998.94 7.0097B O.O1E+O 6.92E444 1.18E43
U-238 -1.7914E47 3,998.94 0.00 3.188#-03 2.44E-4 1.15E43
Y-90 6.1529E41 3,998.94 7,997.88 0.00E+00 246E+03 4.928E+03
Other Radlonucle6.888+03 1.38+04

WID.itY'eeie'aS- .BWP Summida_. - iD- t

TmiplaeSelcioonSummnary
Fnom SFD Used Basis for Parameter Differences:

lIactr :| Fs FAST niThaTw~a*ws used for mb"bg0
Fu mad SST= SST Thtst etbanelsnqig.asauwdeyib30%)

110LH MM Cuents: eit U Pi aid U
BoLElcliment%. 3:101 101030

Burnup Summary__ _ _ _ _ _ afor bur1up used In estimate:
Fnwn SIFOD | timatedi

Mtninmft: 3SMfi41 2,231 e Nm*bwmWt w****ahe5D~mmffob
Bounding: 7.697JE lb amod bbetwice mri bu.

Checksi X
Estimiatedlunmupf

,as umBp Multiplier GivenF unwp Ened E0. HtGhMen BOL HU
.. , ~~ ~ ~~1.n7 osL .t

BKudin-1 &94 . .~~~~~0..
'Reacdor ahdown. core vamoval. dmae. stfping o er ~dae oninih g Vat Iradaton oamsed for fuel.
5
Ittal brai l1 an kW aeodaled wi Otr wse u be dik ed by SOL hevy metal m ID get apeduie tauri values V#WT.

DO8/8NFUREP478
- Revision 0
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Fuel Radionuclide Inventory Worksheet

Fudl Nam: FERMI CORE & 2 (CORE FOL)
SNFD I 457

FUid Unks, & Dea. 136 -ROD
Heavy Natal MIte BSOL=1S21kg; EOL.17.734*9
ROO S5orage SIt. NEEL

'Fud decay AW dat. 1972
Esiate sof 2010

Tmpliat. FERMI (Fast. Zi. 10 to 40%, U)
'T-nplate Dw-p(nWd) 58.725048

Tumpiei BOL Heavw Metal Man Ye Th: O.01874

Estlimated
Canitier uags:

0.04

IS S .C U s .f a __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

EU ETiTMnISe 35 YeYa S

Photon Tota
CIUtWd From Nominal 3oundngFud InitAlvit Noinial FuS Bounding Fuel Energy P tosee

Radionuctilde Template Fuel Bunup (IAWdf Bumrup (UW4 (C) Inv-ntorle.(C" Inventorles(CI Group (bounding
AC-227 96t110E-04 419.74 s39.48 O.OOE+00 4.03E&s 8.07E-0C Avg. _1V
Am-241 6-56E-07 419.74 839.48 O.OOE+OO 2.75E-04 5.51E-04 0.0150 5ss+t13
Am-242m O.OOWE000 419.74 839.48 O.OOE+0O 0.ooE+00 o.OE+00 0.M0M 1.154E+13
Am-243 &3770E-15 419.74 839.48 O.OE+00 3-52E-12 7.03E-12 0.0375 1.015E+13
C-14 2.1714E.06 419.74 839.48 0.00+C00 9.11E-03 1.82E-02 0.06o7 1.075E+13
C1-36 5.5188E-80 419.74 839.48 0.00+00 2.32E-05 4.63E-05 0.0o50 6.550812
C-1243 1.54962814 419.74 839.48 O.OOE+00 6.50E-02 1.30E-t4 5.1250 4202E+t2
CKn24 3.2375E-t8 419.74 839.48 O.COE+00 2.20E-13 4.40E-13 022s0 5.82E+12
Cn7 2.30947E-03 419.74 839.48 8OOE+.00 .79E-01 t.78E+00 03750 12432E+02
Cs-t34 1.2448E-07 419.74 839.48 O.OOE+00 2.82E4-04 524E44 0s750 427+13
Cs-135 4.4963E-2 419.74 839.48 O.OOE+00 1.88E-02 37sE42 OB5oo 3S63E+11
Cs-137 1.358E+00 419.74 839.48 O.E+0 0 78E+02 1.t6E+03 14 .8328+1930
Eu-tS4 1.87148-04 419.74 839.48 O.OOE+00 7.77E-02 1.SE4-01 .7so 1X4E+10
Eu-S 1.4863E4-03 419.74 839.48 O.OOE+O0 5.94E7 t 1.89E+38 z2501 1.c0E1W
FeP45 1.4179E-05 419.74 839.48 O.OOE+00 2.88E-03 5.sE0-02 z75t 174iE+
IS3 417435383E-03 419.74 839.48 O.OE+08 0 .49E+oo 2.17E+0o 33so0o 1.6eE+W
Pt-29 t.1426E4- 419.74 839.48 O.OOE+00 48-1E04 .8E7-4 160000 0707E401
Kr-25 2 8-4E1- 419.74 839.48 O.OOE+00 1.62E+0 324E+O. 700D 40960E+8
Np-237 23572E8- 419.74 839.48 O.OOE+00 IME03 2.78E43 1.0000 49897E 01
Pa-231 809513E8-7 419.74 39.48 O.OOE+00 .9E30-07 9s80-04
Pb-21 8.9831E-12 419.74 s39.48 O.OoE+00 8.7E-0 7.52E-09
PS-147 1.758S4-03 419.74 839.48 O.OoE+00 4..6E-02 9.73E5-0
Pu-23S 1.7t4sE44 419.74 839.48 O.OoE+O 7.20E802 1.44Et01
PU-9 4.482E-042 419.74 839.48 O.OOE+00 117E+80 t.63E5+01
Pu-240 &7919E-06 419.74 s39.48 O.OCE+OO 2.ssE402 6.70E402
Pu-24t 4.1774E74B 419.74 839.48 0.OOE+00 1.79E-03 3.tE0-03
Pu-242 4.3751E-13 419.74 * 39.48 O.OOE+CO 1.84E-10 3s7]E-10
RT-226 2.4229E-0t 419.74 3S.4 .OOE+00 9.32E4-07 .03E8-0
Ra-22s 2.3872E-11 419.74 839.48 O.OOE+00 9s 8-09 1.998-0E
Ru-tO8 3.09stE-to 419.74 s39aS O.OOE+OO 1.30E4U7 2.60E407
SO-79 1.648SE-0 419.74 839.4 O.OOE+oO 6.92E403 1.3E42
St286 3.7564E-0s 419.74 839.48 O.OE+00 .48E-082 48E4-02
s.-so 1--052E+00 419.74 839.48 O.OoE+OO S.OBE+02 t.01E+03
TC-ss 4.4825E-04 419.74 a39.48 O.OOE+OO CMsE1 3.76E-0t
TtF22s 4U647SE-ta 419.74 uo9.48 QOOE+OD 1usuEus I 3.etEmt
TIF23O 2.22ssE-s 419.74 S3Q48 QOCOE+CO s.34E407 t.s7E-s
Th-232 2.3MsE-11 419.74 83Q.48 QLOOE+OO s.s4E-9 t.ssE-0s
T-208 6s82s6E-s 419.74 e3QU O.OOE+CO 2.4sE-0s 4.89E-0 _

U-232 t.s7ssE486 419.74 839.4 O.OOE+OO a-StE-0 1.3215- Thermal Poww
-233 1.0ttOE4S 419.74 839.48 QOOE+OO 4.24E46 ,4106 Nominal Hes Boundin6

U-234 4.901E- 419Q74 s39.48 O.OOE+OO 2.06E413 49.4 t1E3 Output eatt eutpul
U-Z35 -Z.3t9tE48 419.74 QOO0 t.O1E402 9.14E43 t.OtE402 (Waft) (Waft)

U-236 12633E-05 41I.74 839.S O.OOE+00 5.30E43 t.OSE402 GASE+oo totE
LI238 -9.5407E408 419.74 0.00 4-55E403 4.5tE403 4.6SE403 TctlS Tota
Y-90 t2053E+oO 419.74 839.48 QOCOE+OO s.O6E+02 t.OtE+03

0te Radbrtclt 5.75E+02 t.t5E+03

CL Temlate Sd___s_______ _ _, _d EMU______

TemplateselEu Seon Summary
Fro SFD Used Basis for Parmtr D iffrics

Rect e FASr FAST

FI C W aIRG ZRC

SOL ,1111it stitoen:sn .U
Sol.rwkm I 1: 2569071404 1 01040

Bunu Summary (yWdf Baso1r bumup used In estimats

From SFD Es.Fuated
Nom'inal 1.4lor ul assoclalid wd Iirtw fset MOe man desid y

81nkil 5 0 .351 t J 3 . 4 pamodlhst~Wledbef bs kwmp.

Est d Bunupf
hSuup Ilultiplbr Given funuts Estimatd EOL H lMA EOL HU

N ~~~~ ~ ~~7.35 14.' .t
BoundhSF ~~~~14.75 is.6

'Reco shton core rmov~al slp, shah or other dft cnfi k to radiaton cete for Suit

2TObl Wnp br all kWasoiate with 11* workshed tuNWbe divde by SOL heavy mOW man to got specic bunp vaus(MWdUI.

DOEINIF/REP.078
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Fuel Radionuclide Inventory Worksheet
I.fud swsiTanptate nr tne .:_

Fuel 1:m FERMI CORE I & 2 (CORE SHIM)
SNF I D 69

Fuel Units & 0scr 250- ROD
Heavy Meal ma: s .BO37A92kg: EML6599
ROD Storage Site: NEEL

'Fuel decay stat date: 1972
Estoda t dmeo: 2010

Template: FERMI (Fas. ZBrc, 10 ID 40%M U)
rmnptate EBumvumd: 58.6725048

Tenplate BOL Hea Metal M (ST): 0.018774
Template Decay Time: 35 Yoema

Estimated
Canister usage:

0.071

gII Estimates K=} ? -^ ^ t gn x,, x, b Y Yb Gamma Sources
Photon Total

CbUWd Fron Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec
Radlonudlide Tenplate Fuel Burnup (MWdf Eurnup (UWd)f (Ci) hnentorles(Ci) knmentoees(CI) Group (boundng)

Ac-227 9.6110E-48 692.57 1,185.14 O.OOE+00 670E-05 1.14E44 Avg.MeV
An-241 6.5601 E-07 6592.57 1,185.14 O.OOE+O0 3.89E-04 7.77E-04 0.0150 7A42E+13
Am-242m 0.0000E+00 592.57 1,185.14 O.OOE+OO 0.002+,00 O.OE+DO 0.0250 1.629E+13
Am-243 8T3770E-16 592.57 1,185.14 O.ODE+00 4.9GE-12 9.93E-12 0.03715 1433E+13
C-14 2.17145-06 592.57 1,185.14 Q.OOE+XD 129E-02 2.57E-02 0.057i 1.518Ei3
CK%3 5.5185E-08 592.57 1,185.14 O.OOE+00 327E-06 654E-05 0.0o50 91S.lE+12
Cm-243 1.5496E-14 502.57 1.185.14 O.OOE+00 96.7E-12 1.654E-11 0250 9S0eE+12

CKr24 63.05E-16 652.57 1,185.14 .00E+00 3.10E-13 6.21E-13 0220 7.650E+12
Co4-0 2.0947E03 652.57 1,185.14 0OOE+00 1.06543 2.48E+00 0.3750 &734E+12
Cs-134 68449E347 592.57 1,185.14 O.OOE+00 .70E-04 7AE25 4 0.57 466E+13
Cs -13 4.499GE4E- 592.57 1,185.14 O.OOE+00 2B.7E-02 6 E02 O6szo 5452EA1
Cs-137 1. 58E+00 502.57 1,185.14 OOOE+00 &16E+02 1.73E+03 12500 371eE+11

Eu-154 1.8510E44 592.57 1,185.14 O.OOE+00 1.02E-01 2.19E041 1.7500 IA46E+10

Eu-155 1.4413E-03 59257 1,185.14 O.OOE+00 8.31E401 1.18E+01 22500 254sE+oe
FeP-2 61.79E145 692.57 1,185.14 O.OOE+00 8.40E-03 158E42 2ZSZ0 205E+05

-3 35.18443 692.57 1,185.14 O.OOE+00 2.14E+00 4.19#+00 asozo 25oE+02
1-129 1.1423E7-1 692.57 1,185.14 O.OOE+00 B.77E-04 5.15-1 0o 9.077E+01

Kra-5 3.8B4_-42 692.57 1,185.14 O.0OE+00 229E44 1 428+01 77000 8.165E+ZO
Ra237 3.30572-1 592.57 1,185.14 0.0OE+00 1.9G405 392E7 115.0xo 7-0501

PR-231 11.895-07 6592.57 1,185.14 O.ODE+00 1.12E844 223 E4-0
Pb-210 8.96531E-12 592.57 1,185.14 O.OOE+00 5.31E49 1.6E48
Pn-147 1.1568843 592.57 1,185.14 O.OE+00 6.87E341 1347E+O
Pu-23 1.7140E204 592.57 1,185.14 O.OOE+00 7.145+02 1 .D03E41
Pu-29 t.94G4E42 692.57 1,185.14 O.OOE+00- 1.165E+01 2.31E+01
PI-24O 6.7919E45 592.57 1,185.14 O.OOE+00 4.02E75 2 55E142
Pu-241 4.1774E 5092.57 1,185.14 O.OOE+0 2.48E63 4.95E43
Pi-242 4.3751E-13 592.57 1,185.14 O.OE+0 2.49E-10 .19EE40
Ra-28 2.4219E-11 592.57 1,185.14 O.OE+0 1.44E64B 2.87E04
Ra-228 2.3572E-11 592.57 1,185.14 O.OOE+00 1.40E4B 1.79E54
Ru-10 1.0951E-10 592.57 1,185.14 O.OOE+00 1.83E47 .267E47
S-79 1.4488E405 592.57 1,185.14 .OOE+00 9.779043 1.95E 02
Sn-12B6 3764E45 592.57 1,185.14 O.OOE+00 2.23E42 415E042
Sr40 12052E+00 592.57 1,185.14 O.OE50 7.14E+02 1.43E+03
Tc-99 4.4875E404 592.57 1,185.14 O.OOE+CO 25G6E41 5.31E401
T0SZ9 4.647oE-d1 592.57 1,185.14 lOOEs 2.71E58 551E.48
TS7BO 22269E409 692.67 1,185.14 O.ODE+CO 1.32E4B6 2.B4E4B6
TS232 23B91E-1 1 592.67 1,185.14 Q.ODE+OO 1.4DE48 Z.81E408
T120 5.825BE409 592.57 1,185.14 Q.ODE+CO 345E406 S.9DE406
U-232 157e9E4S 592.57 1185.14 QODE+OO 934E4B 1.87E45 Thennal Powder

Ub233 1.0110E4801 692.57 1,185.14 _ O.OOE+OO 5.99E4B6 1.20E456 Noina PWea Eounding
t)-234 4.9DD1E456 592.a7 1,185.14 Q.ODE+OO Z.9DE43 5.81E403 outpu tew Output
tJ-236 Z3191E4G6 692.57 QOO 1,10E402 9.61E403 1.10E402 (W~S") tWatsl

U)-23B 1-2633E405 692.57 1,185.14 O.ODE+CO 7.49E403 15DE42 1.UE400 l23E*M

U-238 45<07E408 692.a7 QOO 1.Q9E402 1.08E42 1.09E42 I Tota ToPSl
Y490 120531E+00 592.57 1,185.14 QO.OE+00 7.14+02 IA3E+03

Maer Ralncim8.11E+02 1.B2E+03

hL1'iiLS t 15.ectie S ,B4mi ;Saurn Sm....7r. rbtd&eis 7 - -
Template Selection Summarym-

From SF Used Bais for Parameter Differences:
Reactor Eoderator FAST FAST

Fuel CbddbW9 ZIRC
SOL HM Cornituent U U

SOLC Efynmt% 13.55265123 10140

urnup Summary (Umid) Bais fr burnup used hI estimate:

kew id Fen SD e h mlemded
NoMd 6 9.991 692571 p led hn b wymqS m$" y

SOu ngd 10s3s71 1 ,185.1 4 B muklhed belrc 'km*

Estirated Burnup'
Bniup ultiplier Give sutnup EstaLed LX. HMtvhen OL HMM

Nominal: 6a05 9 1.

orob bu tea p Cllhodrd wZh bk .wo eul t dby BOL vy "meb aisb 9 dftxp vaumWd M.
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j
Fuel Radionuclide Inventory Worksheet

tL 7U andT"esnvLtelim.
Fuel Nowa FERMI CORE I & 2 (DECLAD)

SNF t 453
Fuel tit & Dear: 976 -ROD
HeavylMeablifaaa DOL-130AOtg EOL.110.71kg
ROD Scrage SIM IlEEL

'Fued de Sa dot 1972
Estmetee as o. 2010

Taipaft FERMI (Fad, Zhc 10 ID 40%, U)
'rmso Dnup(MWd 5te72504

Tmnplat OM Hev Met Mna (UT): 0.016774
T-nnIS n__o To. %6_

Estimated
Canister us .

1 0.25 1

jIL Esftmate B - X. x- b Ye Ye Gamma Source

Photon Total
CVIIWd From Nominal Bounding Fud Int ArVlfty Noinal Fud Bounding Fud Energy Photona/e

Radlonuclide Template Fud Burnup (UWd Bumup (MWd9 (CI) nventoales(CI) Lwentoules4Ct) Group (bounding
AC-227 9.611E0-08 17,384.91 34,760.81 O.OOE+00 1.67E-03 3.34E-03 Av MaV
Am-241 6s6I1E-07 17,384.91 34,769.81 O.COE+00 1.14E-02 2.28#-02 0.0150 230tE115
Am-242m * .OOO0OE00 17,W34.91 34,769.81 o.OOE+00 0.OOE+00 0.OOE040 0.0250 4.779E+14
A-243 8.3770E-15 17,384.91 34,769.81 0.O0E+00 1.46E-10 2.91E-1O 0.0375 42X4E14
C-14 2.1714E.06 17.384.91 34,789.1 00E+00 3.77E-01 7.55E-M 0.0575 4.453E+U
01-36 5.5188E46 17,384.91 34,769.1 O.OE+00 9.59E-04 1.92E-03 0.080 2.6935E,4
Cm-243 1.5496E-14 17,384.91 34.769*1 O.OOE+00 2.69E-10 5.39E-10 0.1250 13745E.4
Cm-244 5.237SE-1s 17,364.91 34,769.81 O.OOE+00 9Z11E-12 1.82E-11 02250 2312E,14
Co-G0 2.0947E-03 17,384.91 34,789.81 O.OE+00 3.64E+01 7285+01 o03o 1.507E+14
Cs-134 6.244SE-07 17,384.91 34,769.81 O.OOE+00 1.09-E02 2.17E-02 0.57m0 1.780E+.1
Cs5135 4.496E-05 17,384,91 34,769.81 0O0OE+00 7.82E41 1.56E+00 0.8500 1.644E+13
Ce-137 1.377aE+00 17,384.91 34,769.81 O.OOE+O0 2.39E+04 4.79E+04 1.2500 1.080E+13
Eu-154 1.861DE404 17,384.91 34,769.81 O.ODE+00 3.22E+00 6.44E+00 1.7500 4241E+11
Su-155 1.41635.0 17,384.91 34,769.81 0.005+00 2.465+01 4.92E.01 2.2500 7A79E407
Fe-55 1.479E-05 17,384.91 34,769.81 0.00E+00 2.46E41 4.93E-1 2.7500 7219E.06

-S3 3s5383E-03 17,384.91 34,76981 0.OOE+00 .155E+01 1.23E+02 35000 6.033E+03
1-129 1.1426E4s 17,384.91 34,769.81 0.00E+00 1.99E-2 397E-02 soo00 ZC02E+03
K,-85 3.8604E502 17,384.91 34,769.81 O.OOE+00 6.71E+02 1.34E+03 70000 1.635E+02
Np-237 3.3099E-08 17,3.91 34,769.81 O.OOE+00 .75E-02 1.15E-01 11D0W 1.434E+01
Pa-231 1.89s3E-07 17,3891 34,769.81 O.0OE+00 329E-3 659E-03
P8-210 8.96315E-12 17,384.91 34,769.81 0.005+00 1.56E-07 3.115-07
PM-147 1.158S8E03 17,384.91 34,769.81 OOE+0O 2.01E+01 4.03E+01
Pu-238 1.7146E404 17,384.91 34,769.81 OOE+00 2.98E+00 6.96E+00
Pu-239 1.9464E-02 17,384.91 34,769.81 O.OE+00 3.38E+02 6.77E+02
Pu-240 .7919E-05 17,384.91 34,769.81 .0E+OO 1.18E+00 236E+00
Pu-241 4.1774E46 17,384.91 34,7689.1 0.0E+00 726E502 1.46E-01
Pu-242 4.3751E-13 17,384.91 34,769.81 O.OE+00 7.61E-09 1.52508

a-fs 2.4219E-11 17,384.91 34769.81 0.00E+00 421E-07 842E547
Ra-228 2.3572E-11 17,384.91 34,769.81 O.OE+00 4.10E-07 8205E47
Ru-10B 3.09S1E-10 17,384.91 34,769.81 O.OOE+00 6-3SE6 1.0E85O
Se-79 1.648sE805 17,384.91 34,789.81 O.OE+00 2.87E41 S73E-01
Sn-126 3.7564E-05 17,384.91 34,769.81 O.OOE+OD 6.53E41 1,31E+00
Sr-90 1.2052+00 1738491 34,769.81 0.0OE+O0 2.10E+04 4.19E+04
Tc4- 4.482sE44 17,384.91 34,769.81 O00.E+00 7.79E+00 1.56E+01
Th-229 4.647SE-1 1 17,384.91 34,769.81 0.0OE+00 8o0E47 1.62E4s
Th-230 2.2259E-9 17,384.91 34,769.81 O.OE+00 3.87E54 7.74E4s
Th-232 2.361E-l1 17,384.91 34,76.81 O.OOE+00 4.12E47 824E47
TI-208 5s256E49 17,384.91 34,769.81 0.0o+00 1.01E44 2.03E44
U-232 1s759sE08 17,384.91 34,789.81 0.OOE+00 Z74E44 s.48E44 Therma Power
U-233 1.0110E-06 17,384.91 34,769.81 O.OE+00 1.76E44 3.52E44 Nondnal Heae Bounding
U-234 4.9001E406 17,384.91 34,769.81 O.OE+0 S25E-02 1.70E41 OulA Had Oulput
U-235 -2.3191E46 17,384.91 0.00 726E-02 3.?2E-02 726E4-2 (Want) (Watts)
U-23S 1.2633E46 17,384.91 34,769.81 0.OOE+O0 220E41 4.39E41 26CE+02 627E502
U-238 -9.5407E-04 17,3S4.91 0.00 326E-02 3.10E-02 3.26E-02 TotS Total
Y-90 12S35E+00 17,384.91 34,769.81 O.OOE+00 2.10E+04 4.195.04
Olth Radlonuctlaa 2.38E+04 4.76E+04

T-Ut? pft Sd-ectim 9 *11, pat Su m ardflsck '*

Temtate Selection Surmry
Frm SF Used Bas to Paranet Diflerencsa

Racto Moderator. IFAST FAST Thew'O uaw used brft b" ts

Fue Cdft OE ZIRC T i m n and t d
BOL HM BCnsftwunb U U

DME E rihnm 25.eoc51404 1o lo 40

Bw SummarY (Wdf Bal for bunup used hI estma:
Frm SFD Est lftd

Immhab 20910 17,3491 cahiadhknmf heay am daftdt
s OAXufidha 361.35 34.769Jl eB a. atd b beta bsin r aua.

checks

Egrmd B u nupf
BHJp aulnip Gkhzn 8pri Estnao EOL HMClv EOL Hl4

Noranam 42-5 83&I1.
8bg E t.1e H6.M

'Peactor ow, c removal, s-age, sth or e1hir dafe cwbnin VW irradalon wedier luhl.

Torm baW torS hal asfiatd wat til workshee mu.1 be d ldd by eOL hay metal mass to g Secpc bass ve (MWdfl).

J

-J

1

iJ

- 4

oI

DO E/S N FM E P- 07
Rev~bn 0

March 2003
Page C-82 of C481



Fuel Radlonuclide Inventry Worksheet . - - I I

Fuel "mm: FERMI CORE I & 2 (SECTIONED)
UNF D #: 454

Fuel Unkt & Descr: seo -ROD
Heavy Metal Mass: SOL.1312Zfg; EOL.125.048kg
ROD Storage Sle: NEEL

'Fuedecy l dte: 1972
dthetesasot: w1io

Template: FERMI (Fast. Zirc. 10 Io 40%, U)
*aunplate BUMuiMWd): 55.6725048

Template BOL Heavy Mtl Mass (KM: 0.018774

Estimated
Canister usage:

18"x10
0.28

Klimates ^m rn x,, 5. b y. Y* Gamma Sources
- - t~~~~~~~~~~~~~~~~~~~~~~~hoton ToWa

CVUWd Froem NominlS - oundilFg Fuel Fuel o Fad Energy Photo notaec
Radionuclide Temp4ate Fuel Burmup (uWd' 11umup (UWd)s (C) 1me1ordes(CI) IwentotlCOe) Group oundng)
Ac-227 9.6110E-08 5,444.25 10,888.49 0.00E+0 5.23E44 1.05QE43 Avg. MeV
Am-241 85601-E07 5,444.25 10,888.49 0.00E+00 3.57E43 7.146-3 0.0150 7X6E*14
Am-242nm 0.0000E+00 5,444.25 10,888.49 0.00E+00 0.00E+00 0.00E+00 0.0250 1.497E+14
Am-243 8.3770E-15 5.444.25 10,888.49 0.OOE+00 4.56E-11 9.12E-11 00375 1.317E.14
C-14 2.1714E4-5 5,444.25 10,888.49 0.00E+00 1.18E-01 2.36E-01 0.0575 1.3985E14
CF36 5.5188E08 5,444.25 10,888.49 0.006E00 OOE-04 6.01E-04 0.80 8.435E813
Cn-243 1.5496E-14 5,444.25 10,888.49 0.00E+00 8.44E-11 1.69E-10 0.1250 5.463E613
Cm-244 5.2375E-16 5,44425 10,888.49 O.OOE+00 2.85E-12 5.70E-12 02250 7240E+13
C6-60 2.0947E-03 5,44425 10,888.49 .OODE+00 1.14E+01 228E+01 03750 3155E+13
C-s134 6.2448E-07 5,44425 10,888.49 O.OOE+00 3.40E-03 .80E-03 05750 5.573E814
Cs-t35 4.4996E-05 5,444.25 10,888.49 O.OOE*00 2.46E-01 4.90E-01 08500 5.147E+12
Cs-137 1.3775E+C0 5,444.25 10,888.49 O.OOE+00 7.50E+03 1.50E+04 1.200o 34t4E+12
Eu-154 1.8510E604 5444.25 10,888.49 0.00D+00
EuF155
Fe-55 2258E+0

3.85E+01 3.80 2.011E+03
5.44.25 10.88849 0.00E+00 8.37-03 124E-02 I 5.0000 6.794E+02

Kr-85 3.864E.02 5A44425 108849 0O.DE+00 2.10E+02 420E+02 7m000 6.722E+01
-1~ Np-237 33099E.06 5444.25 10,849 .OOE00 1.80E-02 111.00 5.183E+80

PB-231 18953E407 5,444.25 10,888.49 O.OE+OD

E+1
9.33E-01 1.87E+00

S.444.25 7 10,868.49 0.00E+00 1.06E+02 2.12E+02 I
Pu-240 &7919E86- 5,444.25 10,8S849 0.001+00 2370E-01 75.-01
F1-2411 4.17E4-06 5,44425 10,888.49 O.OE+00 227E-02 4.542-
Pu-242 4.3691E-13 5,444.25 10,888.49 O.OOE+00 23E409 4.76E849
Fa-226 2.4219E-11 5,444.25 10,888.49 0.006+00 3 1 62E-07 2.84E-07
Fa-228 2.3572E-11 5,444.25 10,8S8.49 O.OOE+00 128 .5E07 172-07

A-2106 30951E-10 5,444.25 10,888.49 0.00D+00 5.56-06 3.37E6-0
S-279 1.848E4-05 5,444.25 10,888.49 0.00E+00 .96E7-02 1.80E41
S-126 317564E-05 5,444.25 t0,888.49 QOOE+C0 2.0SE41 4.Q9E41
Sr-3 120S2E+C0 5,444.25 10,888.49 O.ODE+00 6.56E+03 13E+04
TrCs99 4.4S2SE404 5,44425 10,888.49 o.OOE+00 2.44E+00 4.8SE+CO
Th-229 4.6478E-11 5,44425 10.8 3.289-OE+00 253647 5.05E47
Th-230 22259E409 5.444.25 10,888.49 OOOE+OO 1.21E405 2A42E405
Th-232 2.3691 E-1 1 5,444.25 10,888.49 tODOE+00 1-29E4G7 2.58E4-7
TF208 5.8256E409 5,44425 10,S8,849 O.OOE+OO 3.17E405 6.34E45
U-232 1.5759E308 5,444.25 10,888.49 0.00E+00 6.56E6+5 1.72E104
Oe-233 1.0110E48 S,44425 10888.49 OOOE+OO 5.50E45 1.10E+04

U-234 4.9DC1E406 5,444.25 10,818849 O.OOE+00 2867E42 5.34E402
LJ-235 -2.3191E406 5,44425 O.OD 729E402 6.02E402 729E402
U-236 1.263E45 5,44425 10,888A9 O ODE+00 8.88E42 1J38E41
U-238 49.5407E408 5,4425 QOO0 328E402 323E42 328E402
Y-9C 120SE+OS 5.44425 10.88.49 O.ODE+CO0 S6E+03 1.31E+04
Other Radinucides 7.45E+a3 1.49E+04

PL~empbtsaiC........ fitSw.I.O..pSu de .. ........ V --
Template Selection Summary

Fran 8FD IMAd 803 10for Parame Differences:
Reactor Illodertor: FAST FAST

Fuel Cladding DRC DRC
BOL MM Cvndmt U U

OL Enament w% 25s9081404 10 b 40

Summry (Wd P f|Eor burnp used in estimate:

nzow"a: 2so-"] 5,4 44bXq cbdclw"esag~s~b
oualding: 38283 10886 Bota* us u4 u is bbe tIeeo" bu

C~~~~ftks~~~~
IEstimated Bar

Bouna:-, 256.5500

Thembal Power
&ominal leat Bounding

DOU 4 WOUWd
(WattS) (Walls)
SAOE+O1 18E4+02

Total Total

'Reactor didown. mme nmoval, tlorage ,eshpping or ofher data cmilnnbg to I1adaton ceased for fuel.

_ oTdi bw m ford an l w sodmedwih Oft wkheet must be iskded by BOL heavy meetl mes ID get spedt bumup values (MWodT).
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Fuel Radlonucilds Inventory Worksheet , -

L yl adlapTlen suIrnfrmaio .. i
Fue N-- FERMI CORE I &2 (SODIUM WORTH)

SW ID S. 455
Fue Units A Deab- 42D-ROD
Hevy Metal ?A: BOL=S623ftk EOL.55.39MI
ROD Sloag So: H EEL

'Fud deay stat daft 1972
Es maae as dW: 2010

Template: FERMI (FaeL Zr: 10 b 40%. U)
'Template Bwuup(MWC: 58.6725048

Template 80L Havy Mel use MT): 0.018774
TemNlate Decoa Tin 35 Yae

Estimated
Canister usage:

ate'lit
0.11

SIL Emti_ = = m y N, b Y. Y| Gamma Sources

photo Tobl
CVUWd From NoIminal- Bounding Fuel Wt Actvi Nominal Fud Bounding Fuel EnP gy PhTontsal

Radionuclde Template Fud Bumup (MWd)f Bumnup (NWdf (C) bnventorles(CI) iveslaes(ci Group (bounding
Ac-227 91 t10E-08 740.71 1,481.43 O.OOE+00 7.12E-06 1.42E-04 Avg. MeV
Am-241 BS60tE07 740.71 1,481.43 O.DDE+00 4.86E-04 9.72E-04 0.0150 9.802E13
Am-242m O.OOOOE+00 740.71 1,481.43 0.OOE+00 O.OOE+00 O.OOE+00 0.0250 2.035E+13
An-243 8.3770E-15 740.71 1,481.43 O.OOE+00 6.20E-12 1.24E-11 o0.0o5 1.791E+13
C-14 2.1714E-05 740.71 1,481.43 O.OOE+00 1.61E-02 3.22E-02 0.0575 1897E+13
Cl-8 5.518BE4- 740.71 1,481.43 0.00E+00 4.09E-05 8.18E-05 0.0850 1.148E+13
Cm-243 1.549OK-14 740.71 1,481.43 O.OOE+00 1.15E-11 2330E-11 0.1250 7.433E+12
Cm-244 52375E-16 740.71 1,481.43 0.00E+00 3.88E-13 7.76E-13 0.250 9.616E+12
Co-s0 2.0947E-03 740.71 1,481.43 O.OOE+00 1,556E00 3.10E+00 0S750 4292E312
Cs-134 6.2448E407 740.71 1,481.43 0.00E+00 4-63E-04 9.25E-04 0.5750 7582E*13
Cs-135 4.4996E-05 740.71 1,481.43 O.OOE600 3336-2 667E-02 0.5500 7.0tQE+11
Cs-137 1.3775E+00 740.71 1,481.43 0.006E.0 1.02E+03 2.04E+03 12500 4.645E+11
Eu-154 1.8510E-04 740.71 1,481.43 O.00E+00 1.37E-1 2.74E-01 1-7500 1.807E610
Eu-155 1.4163E-3 740.71 1,481.43 0.OOE+00 1.05E+00 2.10E+00 22500 S 187E+06
Fe-55 1.4179E-05 740.71 1,481.43 0.00E+00 1.05E-M 2.10E-02 2.7500 3.072E+65
Fl 3 3.5383E-03 740.71 1,481.43 0.00E+00 2.62E+00 5.24E+00 .5000 3254E802
1-129 1.1426E406 740.71 1,481.43 O.OE+00 8.46E-04 1.69E4- 5.0000 1.147E+02
Kr-85 38604E402 740.71 1,481.43 O.E0+00 2.86E+01 5.72E+01 7.00x 1t 35E+01
Np-237 3I30D9606 740.71 1,481.43 O.OOE+00 2.45E-03 4.90E-03 11.0000 9ssE-011
Pa-23M 1.8953E47 740.71 1,481.43 0.00E+00 1.40E-04 2.81 E-04
Pb-210 &9531E-12 740.71 1,481.43 O.OOE+00 8.683E-09 1.33E-08
Pn-147 1.1588E403 740.71 1,481.43 0.00E+00 858E-1 1.72E+00
Pu-238 1.7146E-04 740.71 1,481.43 O.OOE+00 1.27E-01 2.54E-1
Pu-239 1.9464E-02 740.71 1,481.43 O.OOE+00 1.44E+01 2.88E601
Pu-240 6.7919E-05 740.71 1,481.43 O.OOE+00 5.03E-02 1.Ot1E-0
Pu-241 4.1774E-06 740.71 1,481.43 O.OOE+00 3.09E4-3 6.19E-03
Pu-242 4.3751E-13 740.71 1,481.43 O0OOE00 3.24E-10 648E-10
Ra-228 2.4219E-11 740.71 1,481.43 O.OOE+00 1.79E68 3.69E608
Ra-228 2.3572E-11 740.71 1,481.43 O.OOE+O 1i.75E-8 3.49E-8
Ru-10 3.0951E-10 740.71 1,481.43 0.00E+00 2296407 4.59E47
S-79 1.6488E-05 740.71 1,481.43 O.OOE+00 1.22E-02 2.44E-02
Sn-126 3&7564E-06 740.71 1,481.43 0.OOE+00 2.7SE-02 5.56E-02
Sr4-0 1.2062E600 740.71 1,481.43 O.OOE+00 8.93E+02 1.79E+03
Te-gO 4.4825E-04 740.71 1,481.43 0.0OE+00 3.32E-01 6.64E-01
TI-229 4.6478E-11 740.71 1,481.43 O.OOE+00 3.44E-06 6.89E-0 _
Th-230 22259E-9 740.71 1,481.43 O.OOE+00 1.66E-06 3.30E-06
Th-232 23691E-11 740.71 1,481.43 0.00E+00 1.75E-08 3.51E-06
n1-208 5.8256E-09 740.71 1,481.43 O.OOE+00 4.32E-06 .L6-E4
U-232 1.6759E-08 740.71 1,481.43 O.OOE+00 1.17E-05 233E-05 Thermal Power
U-233 1.0110E-06 740.71 1,481.43 0.006+00 7.49E-0 1.50E6- Nominal Heog Bounding
U-234 4.9001E6.0 740.71 1,481.43 O.OOEO+ 3.63E-03 7.26E-03 Outpit Had Oupi
U-235 -2.3191E-06 740.71 0.00 312E402 2Z96E-02 312E-02 (Watts) (Watts)
U-236 1.2633E-05 740.71 1,481.43 O.OOE+00 936E03 1.87E-02 1.148+.0 21.E9+l
U-23S -9.5407E-08 740.71 0.00 1.40E602 1.40E-02 1.40E402 Total Total
Y-90 12053E+00 740.71 1,481.43 .OOE+00 893E602 1.79E600
011w PadnucIkles 1.01E+03 2.03E+03

Templata Sdeciont Suamoanu r su - d Checks I
Teat Setection Summary

From SFD Used fas or Parameter Differences:
Rect bd Fw5r FAST

Fud Ctdlagl aRC. ZURC
DML HU Contfins U U

BCL Erichment % 25.69t140 101040

Bumup Summay (UWds ftor bumup used In estimate:
From SFD Efiated

Nwnkwkf B9.981 Wt740.71Ikmh lrel t bm ib hey metl mm dawdvy
80undh9 1 55 .50 1,481 A g bump _db t bw ea1 el

Checks_ _____

Estirnated -uws
8urmup MuNIOW Given s8_up Estimated EOL HMIGlven EO. NU

Nomnal 421 8a
Boundnig:I 8.43 9

'Reew rslsdown. core removal. oa h all certhdae coufmatig hado esedrfu.

Total bu ford fiuasoatd widb wodet u b dd by 0L hy me mea 0o gdl pci bmp vue (hWd4l).

1

J

Il

j

-
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Fuel Radlonuclide Inventory Worksheet
ILFadand aTapt f . f

Fuel Nmw FERMI CORE I & 2 (STD FUEL SUBASEM0BL)
SNF D 9. 456 * I

Fuel itsa A ser. 27160 -ROD
Havy Metal Mass: EOl.3636.724kg: EOL.3566.108kg
ROD Storage S: FlEE

F'eeldecays wtdate: 1972
Eatlmetesas of: 261o

Template: FERMI (Fast. Zk. 10 0 40%, U)
bre pltats BamP(UWd): 58.6725048

Tenplate COL Heavy eadl Mss (Dl): 0.0O74
TlnrIta r- ,,Th,, 35

Estknated
Cantter usage:

1 7.07 1

ILlSSuinutes-,-. s 31 bbIsY Yb Garttifl Sources

CAWd Fron
Template

I - -S Photon Total
Nominal Bounding Fuel intial Activity Mominal Fuel Sounding Fuei En=ery P _otonafeec

Fuel Burnwp (ItWdY Bumup (IIWd)' (Cl) hventarles(Ci) 11eNtoues(CO Goup (bounding)Radimnucdis
AC-227 62,269.34 124,538.69 O.OOE+00 5.98E03 1,20E002 I Avg. mV

62269.34 124,53.69 0.008+00 4.06E02 8.171-02 I 0.010 8.241E+1SAM-241

IKI
D 62,269.34
5 62.269.34Ai-243 8.3770E-1

9 O.ODE+00 O.008+00 O.OOE+O0 00250 1712E+15
9 O.OE+00 5.22E-10 1.04E-09 O0375 1.0S6E815
9 O.ODE+00 1.35E+00 2.70E+00 0.575 1t595E8tSG-14 2.1714E-05 62,269.34 124,53116S

Cm6 5.5188E-08 62,269.34 124,53869 0.00E+00

I,5E~1 - -0220 8.281E.14
=68.0 -1 0.375 3.608E+14124,53&69 O0.00+00 1.308.__

CS-134 6,2448E-07 62,269.34
Cs-135 4.4996E-05 62,269.34
CS-137 1.37750E+O 62,269.34

I O.ODE+00 3.898O2 7.78E O2 0.5750 6 374E+15
I O.ODE+00 2.80E+00 5.60E+00 I 050 5 87E+13
I O.OE+00 8.58E+04 1.72E+05 I 2500 3.905E+1312453&&6

Eu-154 1.8510E44 62,26934 1
Eu-155

4.41E+02 35000 2.58SE+04
O 0.00+00 7.11842 1A2E-1 I 5SOOOO 9.009E+03

Kr485
N*-237
Pa-231I
Pb-210 I

L8604E402
L3099E-06
1.8953E-C7
L9531E412

6269.34
2.269.34

124,538.69 OO.E+00 2.40E+03 4.81E+O3 7.0000 7.9s+02
124,538.69 0.00D+00 2.06E-01 4.12E41 I O1100 7.568+01
124,53&69 O.ODE+00 1.1884O2 2.36E4262,269.34

62,269.34 124538.69 O.OE+00
Pm-147 1.1588E8O3

O.ODE+DO 1.21E+03
Pu-240 87919E406 62269.34
Pu-241 4.1774E406 62,269.34
Pu-242 43751E-13 62,269.34
Ra-226 2.4219E-1- 62,269.34

I O.ODE+00 4.23E+00 8.46E+00
9 O.ODE+00 2.60E-O 5.20E-O1
I O.ODE+00 2.72E48 5.45E48

12438.69
Ra-228 2.3572E-11
RU-106

O.ODE+00 2.34E+00 4.88E+00
Sr-90 12052E+00 62,269.34
TC.99 4.4825E44 62,269.34
Th-29 4.6478E-1 1 62269.34
Th-230 2.2259E49 62269.34

9 O.ODE+00 7.50E+O4 1.50E+05
9 O.OOE+00 2.79E+01 5.58E+01
9 O.ODE+00 2.89E46 5.79E46

124,538.69 O.OOE+00
T-K2W 2.3691E-11 e
Th-20 62,269.34

62269.34 I

0.ODE+D0 3.05841 - 6.1041
2.02E+00 1.87E+00 2.02E+00
O.OE+00 7.7E841 1.57E+00
9.08E41 9.02E84 9E06841
O.0OE+C0 7.51E+04 1.50E+0O

Thermal Power
Nonrinal met Bounding .

,Output Heat Output
(waft) MWaus)
astE+02 1J2E4+
Total Total

8.53E+04 1.718E+0

Fro SF Used
Reactor Uoemator FAST FAST

Fuel CladdIng: szRC ZIRC
OL Da Co7stl a I i U

0OL. Ezswde %il. 25.608404 101040

Basis for Parameter Differences:

jenup Summnary (flWd)' _______ 8asise for burnup used In estimate:m p irlsh E22BW W .3 bupcab~mIee metal mass detstoyed.

s oundhFF Mu 8761 124=111%ftaardlingturmi amued IDbe bite meted uemp.

C ecks_ _ _ _ _ _ __

Estimated BStn
Brm oUle "o~vn Uunwp lEstimated EO 01. HMI1ven E0OL1NM

"RearcW *I~a3wn, core remmal. eiwage.ehdWbng or etrm data corhmrlltn #Wa lirda~oi ceased for Wue.

'row hurmsf lon fue associated with the wdaksheet miust be d~vked by B01. heav meta mass 10 got spedlflc buarw values (MWdMNT).

DOEISNFi'REP478
6- Revfsobn
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Fuel Radionuclide Inventory Worksheet I -
L Fi and T -.afnaluo_

Fuad rnw. FFTF CARBDE FUEL EXPER.
SNF MS. 3w7

Fuwl nitsl & D 15- ELEMENT
Hea Mead Uss : BOL. ; EOL-7.356kg
ROO StoraIg* Sit NEEL

'Fueld aay start ds 1993
Esthiates an dl: 2010

Templabc FF1F (FAST. SST, 10 to 30%, Pu & Lq
'Taoplate Ownup(tWdf 50112

Templa t8DM Heay Mild M_. (MT) 0.0329181

Estknated
Canister usage I

0.3x1

Tanpat Decay Tbno 15 yeas
ELEstimates X. Na b Y . Gam5Sources

Photon Toal

CIUWd From Nominl Bounding Fuel Initial Activity Nomint Fuel Bounding Fuel Energy Phtonasftec,
Radlonuctld Tenplata Fuel Burnup (UWd'f Bumup (MWd (CMD Iventorles(CS) tnrentoies Group (boundig
AC-227 l3735E-12 525.78 652.69 O.OOE+00 7.22E-10 8.96E-10 Av. M*V
AnF241 7.9s27E42 525.78 652.69 1.52E,01 6.7E+706 1 6.7IE+01 00.1s6 3.316E+13
An-242m 2.1053E-03 525.78 652.69 0.00E+00 1.1E+00 1t.37E+00 0.02o0 7.084E+12
Am-243 EQ760E404 526.78 652.69 0.002+00 5.66E-02 7.02E-02 0.0375 S094E+12
C-14 2.6141tE06 525.78 652.69 0.00E+00 137E-02 1.71 E402 0.0675 6s97+12
CII36 3.4243E-10 525.78 652.69 0.O0E+00 1.80E-07 2.24E-07 0.08s0 4.032E+12
Cm-243 6.6092E-04 525.78 652.69 0.00E+00 3a47E6-t 4.31E-01 0.1250 3012E+12
Cm-244 2.9933E-03 525.78 662.f69 .ODE+00 1.57E600 1.9*E+00 02250 3.0S4E+12
Co-0 1.5604E-02 525.78 662.69 0.00E+00 838E+a0 1.04E+01 0.3750 1.570E+12
Cs-134 4.6356E-02 525.78 652.69 O.OOE+00 2.44E+01 3.03E+0 0.5750 5s245E+13
Cs-135 4.763E405 525.78 652.69 0.00E+00 2.51E-02 3.11E-42 08500 1.756E+12
Cs-137 2.1113E+00 52s.78 662.69 0.006E+0 1.1IE+03 t386+03 1200 1S281.+12
Eu-154 4.82E-02 525.78 652.69 .0ODE+0O 2.53E+60 314E601 1.7500 2.S11E+10
Eu-lss 6LS447E02 525.78 662.69 0O0E+00 3.6OE+01 4.47E+01 22500 8.452E240
Fe-S 5.847E-03 25.78 652.69 Q.OOE+O 3Q07E+00 3.82E+00 2.7500 8.J18aE07

J

H-3 6.93aOE-03 525.78 62.6D9
1-129 12ss1E06
Kr-4 .01 4.63E+01 7.0000 3.521E*3

D 0.O0E+* - 1.40E-03 1.73E-03 11.0000 4.031E+02
652.69 0.00E+00 2.57E- 3220E-09

Pb-210 2.2170E-13 525.78 652.69 0.006+00 1.17E-10 1.46E-10
PM147 2.3617E-0 525.78 652.69 0.00E+00 1.24E02 1.54E+02
Pu-3 2.8636E-02 526.78 652.69 0.O0E+00 1.51E*01 1.87E+01
Pu-239 U-3E202 525.78 0.00 1.25E+02 1.06E+02 12SE+52
P240 2.0790E402 525.78 652.69 8.34E*01 7.43E6*0 7.70E+01
Pu-241 4.8316E-0 525.78 0.00 2.85E+03 2.96E*03 2.86+03
PI-242 1.1052E-05 525.78 652.69 1.69E-02 227E-02 2.412E02
Fla-220 5.7471E-13 525.78 652.69 0.006*00 3.02E-10 3.756-10
Ra-228 5.49s7E-17 526.78 652.69 0.00E+00 2.8E-14 3-S6E-14
Ru-106 1.4582E2-2 525.78 652.69 0.00E+*0 7.67E+00 9.52E+00
Se-79 1.0137E-05 525.78 652.69 .0ooE+*o 5.33E-03 f6ff2E4-
SIO 128 4-3sE-s 52578 652.69 QODE+OO 2.3tE42 72.s7E402

s,-so 7.632sE401 525.7s 652.ff9C 0DE+00 4.01E+02 74.9BE+02

Tc-ss 3-941E0-04 525.78 6526 0.00 6E+-0 2.07E-01 257E-01
Th-229 1.ff457E-12 525.78 652.69 QaD0E+00 8.5sE-10 1.Q7E-0s

Th-230 t.ss22E-to 525.78 652.69 Q.OOEOO0 9.90E-W 123E407

n-232 l.7067E-17 525.78 652.69 0.00DE+00 .13E-0 4 -037E.14
Tl-28 52.722E407 525.78 652.69 1O.E+00 2.77E-04 3.44E4-0
V-O32 7.439?sE60 526.78 662.69 0.00E+00 74.0E404 .74E840

U-2.33 2.1t13E-10 525.78 552.69 QODOE+aO 1.11E407 t.3sE47

U-234 1.ssAE-0s 525.78 652.69 Q.OOE400 1.03E403 1-27E403

U-235 47s20E-0s sMs7s QOO 2.5ffE-0s 2.05E-0 2.5615-

U-23e 1.1SME07 525.78 652 ff9 O.ODE+OO e DBE0s 7ssE-0s

U-238 1.f7s14E&W 525.78 Q°°0 1s8E43 1.77E-.03 1s86E4)3

Y-90 7.632.sE-01 525.78 652es9 D.ODE+OO 4.01E442 4.ssE+02

Otber Fadlonuciel 1.14E+03 1.4E+03

TILT late Setcdlom S *n7 unl Sunumar,. mid Chzecks
Temp.ate Selection Summary - _ T _

Fror SFD Used foBasis ar Parameter Difference.
Reactor FAST_ Tu~otob

FUel ____ ___ 5sr _ _ SST I e tu ta par s e le rb a iWbWn).
80L Hut Corsnokil PUamd U PU and U

80L. Enrichment %:I 10i 30

Bnuip Summary (IWdL a for bumup used In estmatea
Fcm SFD EEthnated

uNtX l 825 Wm__ I_ t t St SFD no orwab to MW4 ute sOCE.63q

___ __ __ __ __ __ __ __ __ ija md e aa blee k mSFD an w ad c m lfb MN uskq 80L.7.8sa

Checks

Estated BsnupM
B ubbr Gt C sum EJfinatd EOL HV L NUMIN VOL KM

ame~tn4 0.44 _ 100

Thmmml Power

tominal "sait Bounding.
Output Hod Output

1.71E+O1 2.041E+1
Total Tobsl

'Reatosr fUtdown. core remoia. amp. shtippig or oter da t corfnm" t DOukalon cee for ual.

'Toldt hfn Er afl kW eodatd wilti workshest mad be dividd by SO4. hev med mass to golt speciic " VOi (AWdOt.
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Fuel Radionuclide hventory Worksheet
X.feet and Template W _toc .,-

Fuel Name: FFIF OXIDE EXPERIMENTS
S1NF ID # 349

Fuel Unis & Dew: 1 -HEX ARRAY 91 RaD
Hey Metal Mss: BOI.- ; EOL-024eg
ROD Storae Site: NEEL

'Fuel decay Man date: 1993
Estkmates as e. 2010

Tuopiate: FFTF (FAST, SST, 10 l 30%, Pu S L)
'Template Somup(MWd): 60112

Template SOL Heavy Meal Maws (I): 0.0329181

Estimated
Canister usage:

e18"xo
0.02

LEoimestes 7 I a. x, b Y. Yb Gamma Sources
Photon Total

CWUWd From Nominal Bounding Fuel fitil Activity Nominal Fuel BounEng Fuel Enegy P _otonse
RFadionudide Template Fuel Burnup (UWd)f Bu-up (UWd) - (CQ - Inventorles(Ci) biventorles(Ci Group /bounding)
Ac-227 1.3735E-12 33.98 62.29 0.O0E+00 4.67E-11 .56E--11 Avg. WV
An-241 7.9627E-02 33.98 62.29 5.46E-41 3.25E+00 .50E.0D 00150 .115E+12
Am-242m 2.1053E-03 33.98 62.29 0.002+00 7.15E42 131E-41 00250 6.752E+11
Amn243 1.0760E-04 33.98 62.29 0.00E+00 3.66E-03 6.70E403 0.0375 7.724E+11
0.14 2.6141E-05 33.98 62.29 0.00E+00 8.88E-04 1.63E-3 00575 6.529E+11

.36 3.4243E-10 33.98 f62.29 0.00E+00 1.16E-08 2.13E408 0.S50 3s4sE+11
Cnm243 6.6092E-04 33.98 62.29 O.OOE+00 2.25E402 4.12E402 0.1250 2.874E+11
Cm-244 2.9933E-03 33.98 6229 O.OOE+00 1.02E-01 1660-01 02250 2.t14E+11
Co60 . 1.5934E402 33.98 62.29 0.00+00 5.41E-01 9.93E401 0.3750 1698E+11
Cs-134 4.6356E-02 33.98 62.29 0.00E+00 1.8E+00 2.89E+00 05750 5306E+12
Cs.135 4.7693E-05 33.98 62.29 O.OOE+00 1.62E-03 2.97E-03 05500 1.675E+t1
Cs.137 2.1113E+00 33.98 6229 .OOE+00 7.17E+01 1.32E+02 1250 1.59E+11
Eu-154 4.8092E-02 33.98 62.29 ___ 0.00E+00 1.63E+00 3.006+00 1.7600 2.396E+09

62.29 .+0
1-129 33.98 62.29 O.OOE+00 4-38E-05 8.03E-05 5.0000 2.04E+4
Kr-85 33.98 62.29 0.00+00 2.41 E+00 4.42E+00 70000 2.341E4s2

_ Np237 2.6541E-06 33.98 62.29 O.OOE+00 9.02E-05 1.65E-04 11ooo 2f81E+01
Pa-231 4.8970E-12 33.98 O 1.66E-10 3.05E-10

7.53E-t2

0.00
PT-240 1.0790E-12 33.98 6229 028E+00 2.98E+00 3.57E+00
Pu-241 -4.8316E401 33.98 OCO0 1.02E+02 87.S+01 1.o2E+02
Pu0242 t.tO52E415 33.98 0229 6.04 9.83E44 130E43
Ra-M6 5.747tE-13 33.98 62Z29 OOO0E+OO 1.95E-11 3.5SE-11I
Ra-228 5A957E-17 33.98 622.9 O.o0E+0D tS87E-15 3.42E-15
Ru-106 t.4582E402 33.98 622.9 O.OOE+oO 4.95E-0 9.06E120
Se-79 t.Ot37E405 33.98 622.9 O.OOE2+OO 3.44E404 .3tE044
Sn-1126 4-3922E46 33.98 6Z2.9 O.OOE+OO 1.49E43 Z74E403
5r-90 7 e329E1 33.98 6229 O.OOE2+OO 2.5#E+0t 4.75E+01
TC-99 3.9412E404 33.98 62Z29 OCOE+CO 1-3iE402 Z.45E42
Th-229 tS6457E-12 33.981 8229 OCOE+00 5.59E-11 t O3-tO
Th-230 t.882E-10 3&9S W229 O.OOE2+OO 640E4.9 t.17E48
TIF232 9.7601E-17 33,98 41229 O.OOE+OO 3.32E-15 &OBE-15
TI-M 5m2E407 33.98 6229 o.00E+00 1.79E405 328E405 .
U-232 t.A925E-06 33.98 6Z29 O.OOE+OO 6.07E405 9 30E45
U-2 2.t771111131 33.98 62r29 u.OOE+C0 7.17E49 1- iE-08
U-234 t.9528E4b6 3398 622.9 O.OOE+uO l .64Es s 122E44
U-235 -9.7920Ea.9 33.98 0.00 9-20E407 5.7E7 9.20E47
U-236 1.1670E407 3398 62.29 nO.E+co 3.93E406 7.21E406
U-238 -t.79t4E4C7 33.98 noo e.70E405 6.O9E405 &.70E-05
Y49077 7563Z9E401 3i987 62.29 Q.OOE+0077 2.59E+01 4.75Ex+0=

r n te Selection SEmmary -
fRrm SFp Usd o tr Parameter Dtffeeences:

Redcti FAST FAS Th8sTn was viedt Ix " iq _;
FuS C 9 ; SS This tol esd and pryin _emW _lk t Mb).

SOL HU Constfints] FUM Pu t U
SOL brchet : 101*30

Surina4mm-r (UWdf E lsi 1r burnup used In estiaW
Fwmr 5Fp | iknaed

omud 3s 98 Nwhi~~3 bn Xak SFDrmobiMdfO ^ 2b 3kqg
Bowmgng 9 BnJ*D b bi hmSFO d cmmd b VWW agBOXs21

Checks

Es nup
Muup iplier Ghmen Bumav Estirnate EOt. Hfken EOL HU

Nominal 0.79 1o
Somung w-~1.4'

'RrilxwW*ft wr nimoa. , e. opzf or d~a oonl mft rw t h on cesd kor bd

Thermal Power
Nominal "eat Bounding

Output Heat Out t
(waft) fWanls)
Las-El 1o6E.00
Total Total

'_at Wesm or 1l5k associatedwli tVe wotrkn et nswat be veldd by SOE heymeyal mass so g p edfc bumup vaus (MW8Vo.

OOE/SNF�REP-078 
March 2003
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Fuel Radionuclide blwentory Worksheet . I
11uc fac 40T-uTim" Infurwnm-tiou

Fuel Narom FSVR
SHP ID Sl 86

Fuel Unfte & Deem~ 1464 -CARBON COATED PART
I46vy~oMelnM& BOL.153656.Sa~ EOL.14725.57b
ROD Storage Sh1e FSY

'Fud docay sa00idal. 1969
EstknM~as ato 2010

Teenpatst FSV (mOmpti. Gmpqte 60 ID 100%. Th & U)
-rempbrao Surnup(UWd): 1270.275

Templtet DCL Hewy NWMmtlUe (1f)C 0.0127075

Esirmated
Caenisle usago:

292.80

IL Estinates 'S ^. 8 i b Is GaXnm b Souae
Photon Total

CUUWtd From Nominal Bounding Fud bitial Activt Nominal Fuel , ounding Fud Energy Photoaaftmo
Radionuclds Template Fuel Bumup (UWd B)umup MWd)' (Cf) tnwenbodes(CI) aventorles(Ct) Group (bounng9
Ac-227 2.8411E-06 605.87577 722229.41 o.OE+00 1.72E+00 2.06E+00 Avg. uMV
Am-241 2.5254E-03 605.875.77 722229.41 O.OOE+0O 1.s3E+03 1.82E+03 0.01o0 7252E,16
Am-242m 2.5664E-06 605.875.77 722229.41 o.ooE+00 1.55E+00 1.85E+00 0.0250 1.40IE+11
Am-243 4.6132E-05 605,875.77 722229.41 0.ooE+00 2.80E+01 3.33E+01 0.0375 1.316E+16
C-14 2.3186E-05 6054875.77 722,229.41 o.ooE+00 1AOE+01 1.67E+01 0.067s 1.398E+,1
cm-36 1.0667E-06 605,875.77 722,229.41 0.CCE+00 6A6E-01 7.70E601 0.06c0 0.474E*15
CnF-243 3.6520E-05 606,675.77 722229.41 0.oOE+0O 221E+01 2.64E+Ol 0.1250 6.033E+15
Cm.244 1.1446E402 605,875.77 722,229.41 0.00C+00 6.94E+03 6.27E+03 0250 7.354E615
C>-60 32379E403 606,875.77 722,229.41 o.ooE+00 1.96E+03 2.34E+03 0.370 &172E+15
Ca-134 5.8964E-03 605,m.77 722,229.41 o.00E+00 3.57E+03 4.26E+03 0.5750 .OO9E+16
Cs-136 2.4711E-06 687sm.77 722,229.41 0.00Q+00 1.506+01 11.78+01 0.0500 1.32sE+1s
Cs-137 1.8775E+C0 60m5 .77 722,229.41 0.OOE+00 1.14E+60 1.36E+06 12500 1.04,E+15
Eu-154 5.2619E-02 606,8m.77 722,229.41 o.OOE+00 319E+04 3.80E+04 1.7500 3.707E+13
Eu-155 84785E6.3 605,8m77 722,229.41 O.o0E+00 5.14E+03 612E+C03 22500 2.677E+60
Fe-5 2.4381E6.0 606,875.77 722,229.41 O.o0E+00 1.48E+00 1.76E+00 2.7500 1.74#6+13

I

-J

-j

H-S3 9.076sE-03 605,87S577 C

1-129 __ 1.0092E.06 s60000 52586+07
7.0ct0 6.062 6E+J

11.XOO e6.s5s#0+o+00 7.s8E+00 9.04E+00
Pa-231 722229.41 0.00E+00 2.87E+00 3.42E+0O
Pb210 7.3244E-10 W60875s77 72222s.4 QW0E+CO 4.44E404 A2sE044

Fn-147 7.s747E-03 60,875.77 722,229.41 0.00E+00 4.83E+03 .76E+03
Pu-238 1.732SE306 605,875,77 722229.41 .OOE+00 t.ttE+0o t32E+00
u-23m 1.836E104 605A875A77 72222.41 0.00E+00 5.23E+00 62S3E+00

P15243 -5.601E040 605.87577 72200.40 3 O.E+C0 12.6E+02 t.ssE+02
Pu-2411 3,981OE-2 60s,87AL77 722,229i.41 QOOE+OO Z.41E+04 2.8sE+04

-924 3.8086+E00 606,875.77 722,229.41 0.006E+00 1.3E+00 2.3tE+06
Fa2S 1.1163ERa9se 1.07.+0 722,229.41 o.ooE+.O 076E404 6E046
FA-228 asss7E47 605,875.77 722,229.41 QOCE+CO A.43E-0t SA7E-0t

Au-106 t1.o82sE 6cs 87.77 722,229.41 QOCOE+CO eA4E-0l 7.68E-01

S5-79 2.1082E-05 6cs875.7-7 722,229.41 Q.OCE+Co 1.28E+Ot 1.52E+01

Sn-12e 2.22CCE45 05C875-77 722,229.41 QOCE+oo 1.3sE+01 1s&oE+01

Sr-9O t sO9E+00 80s 875.77 722229.4t o.ooE+CO t.tOE+OS 13tE+OS
Ti>99 3.3331E404 6cS,87.77 722,?29.41 O.ODE+CO 2.02E+Ci2 Z.4tE+02
Th-2 5.76i6sE-s 8cs,875.77 72222941 0.00E+00 3.49E+0ci 4.1sE+oo

TiS230 1.24s3E407 805,87577 72Z,229.41 o.ooE+CO 7-s7E402 9.c2E402
T1h232 To scsMEtOe S71i77 O.OO 1s2E+00 1Ai3E+C0 1S 2E+OO
Ti-m0 6 879WE04 8605 Os77 72222941 Q.OOE+Co 4.17E+Ci2 4.97E+02
U232 1.SC18x 605 S75A77 72222941 o.W0E+OD t13E03 1.34E+03

iJ23 2.06W2E43 605,875.77 72Z2SI 0. QOE+OO 1.25E+03 1.4sE+03

U-i234 2.78CsE404 805,87577 722,2294t QODE+CO i.6sE+02 2.01E+02

iJ23 -1.7343E-M 805,87S.77 o.oo 3.04E+00 1.99E+00 3.04E+OD

UL3M 8.62S1E-i3 605,87A.77 722,229.41 QeO0E+OO 523E+OO e23E+CO

I F23 -5.6065E-9 605AS75A77 o.Oo 3.02E402 2.6sE402 3.tl2E402
Y490 1.f80s8E+00' 605,875A77 722,29.41 o.ocE+Co tIOE+Oe 1.31E+0e
Cthw Raioulie 11+esE5oe 1.3DE+OS

,TematSekefomStara Bunl-p &~xnary. andcbecu
Tenptate Selectiom Summiiiiiiaiy___: __

F SF0 Us" Baslis fr Pam er
Reactor GRAPNT

Fuel Claddiig GAIRPHM GRAPITE
amL Hul on anh Th anci U ThanmU U

DCt EnIchmnu %I 03.15 60e 100 |

BumupSun y {(Wdf fads lor bumup used In estimatb
From WV Eathoated

iNontimak 606 .77 e bEn cd hm I. " nud nmiae deoy4
BFurm"F 7.m 41 1i211,751. tZS.sB e Up Wa hdre km SF (ws hb

_ _ _ _ _ _ 1- i

-

Thermal Power
Norual ifest Bounitng ,

Was' (Watft)

1.76E+04 .10E+54
Totil Total

I i-nF

Eatfoaled EOL H~trlvu EOL FNM

maymormci

l ir a n, C s emoval, o S, as p ng o o e d a nim hi Sati c on ceasedhr i

old biap ford hiW a nsod ed . tie wo _~ mud be dv d iby 80L i ay meld m i. get s bi va es (m l .

I
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Fuel Radionuclide hwentory Worksheet -

J.ue Fad d Template Inforeiung:,,
Fuel Name: FSVR

SNF D# 85
Fuel Units & Dew: 744 -CARBOtN COAXED PART

Meevy lMass: 9OL.800.0l8kg; EOLe62.159kg
ROD Storage Ste: tNEEL

'Fuel decay sart daoe: 1980
ECtuates a at: 2010

Tunplate: FSV (Graphite, Graphite, to 100%. Th & U

aTemplate Sumup[MWd): 1270275
Templte 0L Heavy Metal Mass (K): 0.012702752

Estimated
Canister usage:

18x15'
1 148.80 1

Template Decay Thie: 25 Yms

,IL its F mH tn X. Xb b Y. Y. Gamna Sources

7~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~~~~~~~~~~~~~~~~~Poo TEF otal

.CUMWd Fomn Nominal Sounding Fuel iiial Activity Nominal Fuel Sounding Fuel Enegy Photossec

RPdionuclide Tempbate Fuel Bumup (tWd)' Burnup (MWd)W 4C) Irentorles(Cl hIventories(CI) Group -ounding)

Ac-227 3.3583E4-0 145,508.60 41Z660.88 O.OOE+00 4.89E-01 1.39E+00 Avg. lbV

Am-241 2.805E-03 145.508.60 412,060.S8 Q.OOE+00 4.19E+02 1.19E+03 0.0150 3674E+16

An-242m 2.5089E-06 145,508.80 412,660.86 0.OOE+00 3.65E-01 1.C4E+00 0M0 7.543E+15

An-243 4.611SE45 145,508.60 412,660.88 .OOE+00 6.71E400 1.90E+01 om75 6e2nE+15

C-14 2.3152E45 145,506.60 412,660.86 0O.OE+00 3.37E+00 9.55E+00 0.0675 7074E615

Cl-36 1.06S7E-6 145,508.80 412,660.86 0O.OE+O 1.55E-01 4.40E-01 0O0O0 42WEr5

Cl -243 32339E-045 1,06.60 412,660.86 Q.OOE+00 4.71E+00 1.33E+01 0.1250 2S78E+15

Cm.244 9.4546E43 145,08.60 412,660.86 O.OOEO+ 1.386+03 3.906+03 02250 3.714E+15

Co-60 1.6776E-03 14,508.80 412,660.86 O.OE+O0 2A44E+02 6.92E+02 0.3750 1.003E+15

Cs-134 10974E-03 145,508.60 412,660.86 O.OOE+00 1.60E+02 4.53E+02 0.8750 2.81E+16

Cs-135 2.4711E-05 145,508.80 412,660.86 O.OOE+0 3.60E+00 1.02E+01 0.0500 6340E+14

Cs-137 1.6729E+00 145,508.60 412,660.86 0.0OE+00 2.43E+06 6.90E+05 12500 42176+14

Eu-154 3.s166E-02 145,808.60 412,660.86 0O.OE+00 5.12E+03 1.45E+04 1.7500 16o8E+13

Eu-155 4.2148E-03 145,508.60 412,660.86 0.OOE+00 6.136+02 1.74E+03 22500 1.117E+09

Fe-65 6.4301E-07 145,508.0 412,660.86 QO.E+00 9.36E402 2.65E401 2.7530 9033E+12

H-3 63528E-03 145,508.60 412,660.86 0.00Q+00 9.97E+02 2.83E+03 3.5=0 5.886E+07

1-129 1.00924-06 145,508.80 412,660.86 0.30E+00 1.47E41 4.16E41 5.000 2S11E+.07

Kr-85 75440E42 145,508.60 412,660.86 0.OOE+00 1.10E+04 3.11E+04 7.0000 2W896+06

Np237 1.2525E-05 145,508.60 412,660.86 0.006+00 1.62E+00 5.17E+00 11.0000 3314E+.0

Pa-231 4.7383E06 145,508.60 412,660.86 0.00Q+00 6.89E401 1.96E+00

Pb-210 9.1476E-10 145,508.60 412,880.86 0.OOE+00 1,33E604 3.77E-04

Pn-147 2.1271E-03 146,508.60 412,660.86 0.006+00 3.10E+02 a78E+02

Pu-238 1.7587E41 145,08.60 412,660.88 O.OE+00 2.56E+04 7.26E+04

Pu-739 1380E-04 145=08.80 412,660.86 O.OE+00 1.286+01 5.606+01

Pu-240 2.6404E-04 145508.60 412,660.86 O.OE+00 3.84E+01 1.09E+02

Pu-241 3.1300E-02 145S,08.60 412,660.86 O.OE+00 4.5SE+03 1296+04

Pu-242 3.8866E46 14508.60 412,660.86 O.OOE+00 5.66E401 1.06+00

Pa-226 1.7059E409 145508.60 412,660.66 O.OE+00 2.48E-04 7.04E.04

Ra-228 9.103E407 145,508.60 412,660.86 O.OE+0O 1.33E41 3.76E-01

Ru-106 3.4126E48 145,508.60 412,660.86 0.006+00 4.97E-03 1A142

Se-79 2.1082E45 145508.60 41Z6680.6 O.E0+00 3.07E+O 8.70E+00

Sn-126 2.2200E45 145,08.60 41Z660.86 O.OE+00 323E+00 9.16E+00

Sr-90 1.6067E+00 145,0660 41Z660.86 0O.OE+0 2.34E+05 6.63E+05

Tc49 3.3331E44 145,08.60 41Z260.86 0.006+00 4.85E+01 1.38E+02

Th229 7.70S2E46 145,50860 41Z,660.86 .OOE+00 1.12E+00 3.186E+O

Th-230 1S020E407 145,5060 41Z660.86 .OOE+00 2.19E42 Q620E42

Th-232 4.9673E45 145506.60 0.00 &68E41 8.8641 8.6SE41

T1208 6-5584E404 1ffS06.60 41Z660.86 O.OE+00 9.54E+01 2.71E+02

U-2 1.774403 145,508.60 412Z660.86 O.OOE+O 2,586+02 732E+02 Thermal Power

U-233 2.0602E403 14,508.60 41Z660.86 O.OE+00 3.00E+02 8.50E+02 Nominal HMt Bounding

U234 2.8285E04 145,50.60 412,660.86 O.OOE+00 4.12E+01 1.17E+02 Output Heat Output

U-235 -1.7343E456 145,08.60 0.00 1.74E+00 1A8E+00 1.74E+00 (wats) (Watts)

U-236 8.6281E46 145,50.60 412,660.86 .OOE+O 1.26E+00 3.66+00 3,5+63 1.56E+04

U-238 4.606SE-09 145,508.80 0.00 1.73E45 1.65E42 1.73E42 TOWa Tout

Y-go 1.6067E+00 145,508.O 412,880.86 0.00E+00 2346+05 6.B3E+05

Other Radlonucldes 2.336E+0 6.61E+0O

p tateSelectione s , E fvSm ary s_. ^nd n a _._,_,.. ,.

Temptate Selection Summitry
Frnm 5FD Ued asi or Parameter Differences:

Reactor r APHIIE GFRAPITE

Fuel a i GRAPHITE GRAPHrrE
80L MM Censtlluita: Thaod U Th aid U

*0OL Enrlichment % 9313I3737 eo b 100

Burp Sunulury (Bawdw jBasis for bumnup used In estimate:

From SFD Esimated

N um l:m 145W0S8SO Ni InaI cohbb Om v a mm dsyd

Botindbg: l 412,660.8 291,.01720 Wm0 N Redy km SFD (awerd tloWM).

Uunup "Oa msufflut Eatimnated 901. HWGlven 0EOL NM
Nominal 0.17I
oundla 0o47 071

'PRacdr tEln, we rwmoval. orage. ipphg or oe wtis ghakrada5onceased or hni.

'TrMu bruO hIr kW assod ated with tis woWksheet must be Oeldad by SOL heavymetal nass lo get spedcif bhuip values OM&UT).
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j
Fuel Radtonucilde Inventory Worksheet

x Fuel an4 tenvJte JnfvmmDIN~ 4 ~
Fuel Name GCRE CAN (lB-fT 182)

SW 10 V., 94
Fuel Link A Deain I -CANISTER OF SCRAP
Hasey USd Urs: BOL.0.908kg EOL0.906kg
ROD Slang. SItE WMEEL

'Fud dec Start dalt 1961
Eathates -aof. 2010

Temph" Pathlinder XW Wnbr, SST. 501go O6 I U)
'Tnpbs _p(MW*: 6.01

Templats OM Hea3y Metal Msas (M): o.0002882
Temphat Deca Thsr 36 yX r

Estimatedt
Canister use J

0.08

JIL Esf nmtm 4 m x. xb b Y. Gamma Source
Pbotoa Total

CMUWd Froo. Nominal Bounding Fud Inital ActivIty Nominal Fud E ounding Fuel lEnew Photons/sec
Radionucide Temnte Fuel Burnup (UWd Bunwp(UWdfI (Cl) kiventodeCi IwerdodeaCt Group (boundint
Ac-227 2-3344E-08 17.15 34.31 0.00E+00 4.00E-07 8.01E-07 Av 1I3V
AM-241 1.1135E-04 17.16 34.31 0C.OE+00 1.91E-03 3.82E-03 01SO 2.561E+12
Am-242m 85075E-09 17.15 34.31 OOOE.00O 1.46E-07 2.92E-07 0.0250 5.322E+11
Arn243 9.8519E-10 17.15 3431 0.00E+00 1.69E-08 3.38E-8 0375 40063E,+l
C-14 2.3012E-04 17.15 34.31 0.0OE+00 3.95E-3 7.90E-03 0o.75 4.961Et11
Cl-3 1.22s1E-0s 17.15 34.31 O.OOE+00 2.10E-05 421E-05 0.0830 2.99sE+tt
Cm-243 2.487SE-10 17.15 34.31 O.OOE+00 4.276E09 53E6-09 0.1250 1 S46E+81
Cm-244 2.317sE-0 17.15 34.3 O.OOE+00 3.98sE- 7.9sE4- 0.2250 2.sstE+tt
CO 60 7.0849E402 17.15 34.31 O.O0E+00 1.22E+00 2.43E+00 0.3750 1.126E611
Cs-134 3.02e6E-06 17.15 34.31 O.OOE+00 5.19E-05 1.04E-04 0.s750 1.854E+12
Cs-135 30316E-06 17.15 34.31 O.OOE+00 52O6E-04 1.04E-03 0.8500 o .77+.10
Cs-137 1.4511E+00 17.15 34.31 O.OOE+00 2.49E+01 4.9E1 1.2500 1 866E+11
Eu-154 5.6955E-04 17.15 34.31 o.ooE+00 1.1sE-02 2.30E-02 1.7500 4841E+.0
Eu-155 69850E-04 17.15 34.31 O.OOE+0 1206E-02 2.40E-02 22500 1_00E+06
Fe-55 12318E-03 17.15 34.31 0.00E+00 2.1E4-02 423E-02 2.7500 2 905E+04

J

H3 17.15

7.0815-01 - 1.42E4i 1 .006011
-p -271.14896E-0 O.OOE+00 - 1.76E-05 3.94E-06 1.12sE-026

PD-23O 4.s241E4- 17.15 34.31 O.OOE+000 i.6E4-0T ts5E-o6

Ps-211 6.4476E.03 17.15 34.3 0.006+00 2.27E-11 4.54E-11

Pu-147 1.1641E9 3 17.15 34.31 O.OOE+00 1.97E-4 4.E-042
Si'- 21.417E040 17.15 343 0.ODE+o00 2.6E403 14.016E402
PT- 2.665677E604 17.15 34.31 0.ODE+00 1.1sE002 Z E14-02
PTh240 1.6s.sE1s 17.15 34.31 O.ODE+00 1.45E-03 42.9ss-1

u-2411 7.1s14E-14 17.15 34.31 O.OE+00 12. -9 2.4E4-02
Pu-242 t.3717E-12 17.15 34.31 O.OOE+0 3143E-1 2.76E-10
PA2206 1.7684E-12 17.15 34.31 o.0OE+00 3723E-10 7.06E-11
Ra-228 52s2sE-12 17.15 34.31 O.OOE+00 1A.2E-10 2.85E-10
RU-11 1.8417E-10 17.15 34.31 O.0E+00 5.16E-09 6.0E-0
SU-78 1.3223E6-0 17.15 3431 O.OOE+00 .27E-04 41.4E4-0
sn-12e N14s3E-0s 17.15 34.31 OaOE+00 1.97E404 3s4E044
Sr40o 1364sE+OD 17.15 34.31 O ODE+OO 234E+01 4.6sE5+ot
TC.99 4.B66sE404 17.15 343t OOODE+00 8.00E-W 1.BOE42
TtF2Z9 1As647E-11 17.15 34.3 O.OOE+00 2.s0E-10 4 ssE 10

h-230 2.76SE-1-0 17.15 3430 O.O8E+03 1.78E-03 170E60
Tb Z32 e3381E-12 17.15 34.31 o.aDE+OO 1.43E-10 2.86E-10
TI-208 2-1664E-M 17.15 3C.31 O.aDE+00 &.72E-07 7.43E-(7
U-232 .619E0-08 17.15 3431 O.OE+00 1.7E8-04 5.01E8-0 _
U-233 3 te47E49 17.15 34.31 O.ODE+OD S4BE486 1.09E47 N
u-z34 3.876DE407 17.15 34.31 O.ODE+OO e.65E-0 t.33E-0s
U-235 -2.77S1E-06 17.15 0.0D 1.83E-3 1JSE403 1.83E403
U-23e 1.61s0E-05 17.15 34.31 ODODE+oo Z.7SE404 S ssE044
u-238 -28547E- 17.15 0.0 2.0sE-06 2.06E4s 2.05E4s _
Y-9D 1.3652E+00 17.15 34.31 o.OOE+00 2.34E+01 4.68E+o0
Other Radionucles 2.3E+01 S.666+O1

LTepate Selecti onSumar.- uS; Summ , Old Ched t
Te le Selection Su__m__y

Front SFD Used Bass for Parameter Differences
Re Mc d r IGHT WAR i IT WATPr Teelwi T smeed fartelmim9 lamo

Fuel c=dd i NONER SST Thjbm rnald ad pwwdswsveedmJ&e(S3TbwumvA&4

8OL HN Consiatumi U U
DCM Enrciment . 93282 60 0 to _o

Bumup Sumnary (MWd rB for bumrup used in estimate
From SFD Es~riated

Nonlimall 1715 bmw ssemd lee D =X hey efial mass.

Bowdug: 3~~~~~~~~431 jbadn base _t eb he tab nosed b.slp

VIUmuD& pw t AUI4-Gvm BIJIup Ed' Em Huhd vO H Hu
Nskinskiu 0.40 || 091

OA" OSt _0_. _ ._

Thmmal Power
lming Hat Bounding

OutpM Hog4 Ouiput
(WaS" - (wa"s
3.001-011 .99E41

Total Total

'Real uhifors, cor aesovtdl, oh oerl ltprl or b yeer dab by DC Ieadeallin mased far hid.

'TbW bufWe br al fu assodiatd witft rshes nw4 be divdd by BCL h" vmas ID go 9" qc buns vakm (~"WT.
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Fuel Radionuclide Inventory Worksheet .- .
L Fad and Template jne tif M i; , :

Ful Name: GWRE PflE (1B.7T-1)
SW ID 0: 95

Fad Unis & Dew: 1 -CANISTER OF SCRAP
Heavy MetalKsa: B9010.074kg: EOL_.0074kg
ROD Storage Site: INEEL

'Fuel decay SW date: 1961
Estimatesasof: 2010

Template: Paoinder (Ught Water, SST, O to 100%, U)
rTanpde a muup(Mw: 6o01

Template BOL Heavy Metal Mm (NM: 0.00012882
Tmemptw Da The: s6 wears

EstiErrated
Canister usage:

10.8X108

3. Fatinst" In 86 . b Y. Yb Gamma Sources

Photon TotalU
CI80Wd From Nominal iBndingFuel IitialActivity Nominal Fuel Bounding Fuel Energy Photon shec

Radionuclide Template Fuel Bumup (UWd)W Bumup, (WWd) (Ci hIventories(CI) bventories(CI) Group (bounding)
Ac-227 2.3344E-08 1.40 2.79 O.COE+00 3.26E-08 6.52E-06 Avg. N.V
Am-241 1.1135E004 1.40 2.79 O.OOE+00 1.55E-04 3.11E-04 0.0150 Z084E+11
Am-242m 8.5075E-09 1.40 2.79 0.00+000 1.19E-08 2.38E48 0.0250 4.331E,10
Ami-243 9.8519E-10 1.40 2.79 O.OOE.OD 1.38E-09 2.75E-09 a0075 3746E210
C-14 2.3012E-04 1.40 2.79 O.OOE00 321E-04 6.43E04 0.0575 4038E+10
C136 12261E06 1.40 2.79 O.OOE+OO 1.71EB06 3.42E-06 0.0850 Z440E+10
Cmn243 2.4875E-10 1.40 2.79 0OOE+00 3.47E-10 6.95E-10 0.1250 1.584E210
Cm-244 2.317BE409 1.40 2.79 O.OOEO0 3.24E-09 6.47E49 02250 Z100E10
Co60 7.0i49E402 1.40 2.79 O.OOE+0O 9.89E402 1.98iE41 0.3750 9.180E209
Cs-134 3.0266E406 1.40 2.79 O.OOE00O 4.23E4-6 .45E-06 0.570 1.509E.11
Cs-135 3.0316E-05 1.40 2.79 0.00E+00 4.23E-05 8.47E-05 0.850 1.8272.0
Cs-137 1.4511E+00 1.40 2.79 0.OOE+OD 2.03E+O0 4.05E+00 12500 1.518E+10
Eu-164 6.695E-04 1.40 2.79 0.00E+00 9.35E-04 1.B7E03 1.7500 S.940E.07
Eu-155 6.9850E404 1.40 2.79 0.OOE+00 9.75E-04 1.95E43 22500 .18oEe04
FP.6 1.231BE403 1.40 2.79 O.OOE+00 1.72E-03 3.44E403 27500 23UE+03
1+3 2.5141E03 1.40 2.79 O.OOE+00 3.51E-03 7.02E-03 so000 1.793E41
1-129 7.3195E47 1.40 2.79 O.OOEO0 1.02E06 2.04E-06 50000 7.40S2E02
Kr-85 4.1281E42 1.40 2.79 OOE+00 5.76E-02 1.15E41 7.0000 8.190E.03
ND 237 1.148#9046 1.40 2.79 O.OOE+00 1.60E-06 3.21E46 11.0000 9.199E04
Pa-231 4.5241E-4 1.40 2.79 0OOE+00 6.32E4- 1.26247
Pb-210 6.4476E-13 1.40 2.79 O.OOE+OO 9.00E-13 1.BOE-12
Pm-147 1.1651E403 1.40 2.79 OOE+00 1.63E403 3.25E403
Pu-238 2.9517E404 1.40 2.79 .OOOE+00 4.12E44 8.24E04
Pu-239 6.6772E044 1.40 2.79 O00E+00 9.32E44 1.86E403
Pu-240 8.6839E46 1.40 2.79 OOE+00 1.21E44 2.42E44
Pu-241 7.1514E044 1.40 2.79 QOOE+00 9.98E044 2.0E403
Pu-242 1.9717E49 1.40 2.79 OOE.0+00 2.76E49 5.51E49
Ra-226 1.7654E-12 1.40 2.79 0.00+00 2A4E-12 4.93E-12
la-228 8.2928E-12 1.40 2.79 OOE.0+00 1.16E-11 2.32E-11

R-106 1.8419E-10 1.40 2.79 O.OOE+00 2.57E-40 8.14-10
Se-79 1322SE406 1.40 2.79 OOOE+00 1.85E405 3.69E046
SI-126 1.1493E-06 1.40 2.79 1O.E4 1.60E45 3.21E4a6
Sr-90 1.3649E 0e 1.40 2.79 O.OOE+00 1.91E0 E.00 3.81 E4.0eo
Tc-ti9 4.6656E44 1.40 2.79 O.OOE+10 6-.1E4 1.30E4o3
Th-229 1.4547E-11 1.40 2Q79 0OODE+00 2.03E-11I 4.0SE-11
Th-230 1.3617E-10 1.40 2.79 0.00E+00 2.32E+0 4.64E-10
Th-232 8.3351E-12 1.40 2.79 0.03E+OO -i.16E-11 2.33E-11
Tier 218S4E48 1.4 2.79 t.ueE+00 3.02E48 6.05E108
W-32 5.8S69E408 1.40 2.79 0.031Er00 8.19E48 1.64E407 Thwermal Power
U-M3 3.11847E409 1.40 2.79 0.03E+00 4.46E49 8.89E409 Niomnlaf i-Wa Bounding
UJ234 3.8789E407 1.40 2.79 O.OE+OD 5.41E407 1.4E08E4 OUtput Heat output
tJ 235 -2.7761 E406 1.40 0.00 1.49E44 1.46E404 1 .49E404 (w~afts) (Wfts)
UW36 t.6t90E405 t.40 2.79 0.03E+00 2.26E456 4.62E465 LE42 4JaE-e2
W38 -2.8547E409 1.40 O.OD 71.77tE46 t.7tE406 1.71E4S6 Tobl Total
Y490 134652E+C0 1.40 2.79 O.ODE+00 1.9E+00 3.81tE+OO
Oter Radionucldes 23DE+OD 4.61 E+00

S Teni ion S S unl u igmp S-0-7 "~a chtl-'
Templ1ate Selection Sut

Foem SED Used Basis for Parameter Differences
t UGHTWATO U WATER T Temale an hederiar toket
Fl Nin ONE SeT Teael .ced (SET he edtl vessr w ).

SM HU Contterf: U U
i0OL Emilhdent s 93.1 6010100

Banup&mmary p ewe u F E 1 Elasis for burnup used hI estimate:

L~ zIjbmi aartohu mk r named be 2e iOi eey saui m.
S : | ~~~~~~~~~~~~27 t b to be Wm owe nal teme

Eatinated Bumupp
a Nuutilwer Given BUMp Estniated FCt LGblee EOL HU

Nominal: 040 0.98
Boeudingl 0.81

'Reaclor downkm m rcemoal s, e, ppkv or olhr dzat alcfrrV bhat iradlaontim ese o le.
'Totai ba for an kwe -md Wllh this wokst r4e be dvide by SOL heavy me~tal mmss ID go opC buv voues (M~Wdsr.
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Fuel Radionuclide Inventory Worksheet
LL Fad and TeMplate In b ,l im

Fuel Nane. H. S. ROBINSON (ASSEMBLY)
SNF ID J 383

Fuel Units A Decr. I -ASSEMBLY
Havy Metai ass: BOL.23624skg; EOL22.168kg
ROD Storage SWe: INEEL

'FUe decay eart de: 1974
Esuhmates as : 2010

Templte: PWR p Water, DZc, o lo 5%. U)
'Template Mudup(MWd: 61.92

Templade 30L Heavy Mtale Mass (UT): 0.00176911
Temnlte Da Thne: 23 vas

EstImated
Canialer usage:

1'x15
1.00

1L Eatelmtes 3` nX xb b Y. yb Gamma Sources

Photon ToWa
CIUWd From Nominal Bounding Fwl Initial Acivity Nominal Fuel Bounding Fuel Energy Photonfshec

Radionuclide Template Fuel lurnup (lWd)' umup (MyWd (Cl) -nventorles(CI) hIventories(CI) Group (bounding)
Ac-227 8.775BE-10 6,732.94 13,466.67 0.0OE+00 591 E-06 1.18E-05 Avg. MOV
Am-241 1.4352E-01 6.732.94 13,465.67 0.00E+0D 9.66E+02 1.93E+03 0.0150 7245E+14
Arn-242m 2.8698E-04 6,73294 13,465.87 Q.OOE+OD 1.93E+00 386E+00 0on2s0 IA61E+14
Am-243 6.2565E-04 6,732.94 13,465.87 0.00E+00 4.21E+00 8.42E+00 0o375 1.3930+14
C-14 4.7901E05 6,732.94 13,465.87 O.ODE+00 3.23E-01 6.45E-41 0o67 1610Eu14
0-36 8.0297E-07 6.73294 13,465.87 0.00E+00 5.41E-03 1.08E-02 05c50 .107E+13
C>ii243 2.508tE404 6,732.94 13,46.87 O.OOE+00 1.69E+00 3.38Er00 01250 6J62eE+13
C-1244 4.901E4-02 6,732.94 13,465.87 0.00Q+00 3620E032 160E.02 502M 64.52E+13
Co-60 2.5581E43 86732.94 13,465.87 QOO012O0 1.72E+01 3.44E+01 0375 2SI83E+13
Cs-134 4.0S36E405 86732.94 13,465.87 O.OOE+OD 2.73E401 5.46E41 03 570 .953E+14
Cs-135 1.4433E405 6,732.94 13,46.87 Q.OOE+00 9.72E402 1.94E401 CJSCO 9.619E+12
Cs-137 1.3979E+00 6,732.94 13,465.87 Q.OOE+OO 9.41E+03 158BE+04 1125co 9.448E+12
Eu-154 2.0203E402 6,732.94 13,465-87 O.OOE+OO 1.36E+02 2.72E+02 1.7500 2823E+11
Eu-1155 1.7684E403 6,732.94 13465.87 0.OOE+00 1.t9E+01 Z38E+01 22500 4556E+07
Fe,55 4.3136E405 6,732.94 13,465-87 O.OO1E+00 2.9D0E41 5.81E401 2.7500 9.334E+07
H-3 ZQ0769E402 6,732.94 13,465.87 O.OD12+00 1.40E+02 Z80E+02 U000D 9J611E+06
1-129 9.8288E407 6,732.94 13,465.87 O.OOE+OO 6 62E403 1.32E402 s occo 4.103E+C6
Kr-85 2.8214E.02 6,732.94 13,465.87 0.002+00 1.90E+02 3.80E+02 7.000 4.736E0C5

237 1.12180-45 6,732.94 13,465.87 0.00E+00 7-55E-2 151E-01 11.0C0 5.440Ec04

Pu238 7.4564E402 6,732.94 13s465 87 O OOE+OO 5.02E+02 iAOO+03
Pu-29 1.163E-02 6,732.94 13,465.87 0.00Q+00 7.83E+01 1.23+02
Pu-24D 15132E902 6,732.94 10.065.7 Q.O1E+OO .027E+02 2.04E+02
Pu-241 9.003E4-01 6,732.94 13,465.87 0.00E+00 6.06E+03 1.21E+04
Pii 242 6.4260E405 6,732.94 13.465.87 QOD0E+OO 4.33E401 8 6sE41

-e26 a2804E-10 6,732.94 13,465.87 O.ODE+OO 1d54E406 387E104

Ra-=8 5.27113E-112 6,732.94 13,465567 O.OOE+OO 3.55E408 7.10E408
Ru-106 6.1160E-10 6,732.94 13,465.87 O.ODE+OO 4.12E406 a24E406
Se 79 12377E45 6,732.94 13,465.87 O.OOE+OO 8.33E42 1.6E4
Sn-126 2.5210E405 6,732.94 13,465.87 O.OOE2+OO i.70E401 3-49E-0
Sr-90 9.1667E401 6732.94 13,465.87 Q.OOE+OO f.17E+03 123E+04
Tc-99 3.9357E404 6.732.94 13.465.87 O.OOE+OO 2.65E+00 5.30E+OO
Th-229 1-2057E-110 6,732.94 13,465.87 Q.OOE+OO 8.12E4C7 152E46
Th-230 2.1043E48 6,732.94 13,465.87 Q.OOE+OO B42E404 2.63E44
Th-232 52g972E-12 6,732.94 13465.87 O.OOE+OO SS7E48 7.13E48
TI.08 1.7474E407 6.732.94 13,465.87 Q.OOE+OO 1.18E403 2.315E403
U-232 4.7368E407 6,732.94 13,465.87 QODOE+OO 3.19E403 6.38E403
U 233 259191E4 6,732.94 113,465.87 QCOE12+OO 1.69E44 3-38E44

1U-224 5.mOOE45 6732.94 13,465.87 QCOuE+d O estm1 6.73Eat1
U-235 *1.4489E-06 6,732.94 0.0 ODA.4E42 S05E403 1A.48E4
U.-23 7.5824E406 6,732.94 13,465.87 QCOE+OO 511E402 1.02E401
U438 2.-6129E4U7 6,732.94 0.00. 7.71E402 7-53E42 7.71E42
Y4D0 9.1699E41 6,732.94 13,465.67 QODE1+OO 6 t7E+03 t23E+04
Other F ebrx~ls 9.04E+03 t.81E+04

Tn~ae Selection Sumrnary
From 5FD Use 1nrs P lr Dtlfereces:

Reor Ulodierstr LIHT WAER UGlfr WATER
Fuel Cbdcfg- ziRC DIRC

FOL KM Cnsiuts U U
SOI Ertnn %: 2Z900129144 OIbDS

jBurnup Swunmary (UWW) . BaSIS 10r bunwip uWes In estimate:

I Fro MWD -7 Extn 1 -

Thermal Power
Nominal Ned ; Bouning

Output Neat Output
(Wants) (watts)
1œ55E02 .100E.2

Total Total

I
Noinl
ronlnw

6,617.31 11 6.72B4 nue aenebdn u o00 otoiavy etmadnuns toeo
I 13.465E7(Budiug buattuned bhetala' fnerkerup

v

. I : F~~~~I simald WAtimated EOL HN/Wren COL FMl
101

Boeadlng~l -"

'Reactor dthcowo. cO nemoval. storage. **p*r or olherdte fonim St VWhaMmn cesed br bel.

'Tobl tmamk an &W i madated aMM hrt wouls eet mnet be dvIded by OM heavy netal mume W getpacdfc bmp ves (MWd%).
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J
Fuel Radionuclide Inventory Worksheet

LEla soTevabt* ramfiitiou... . I
Fud N.: H. IL ROBINSON ROOS

SNF ID #: 864
Fuel Unkl & DemW 12 -CANISTER OF SCRAP
Heay MW MaM: BOL-.O08k; EOL.20.86k
ROD Stars" SIW: INEEL

'Fusl dWWslmd dat 1974
Esteatme sa d: 2010

Temnpial.: PtYR 41.igt Walbr. Zh. 0 Io 5%, U)
Trempltb sumIpIU vdW 61.92

Temptl BOIL Hevy" Metl maw (arn: 0.00176W11
Tenplate Dom Tkw: 36 years

Estimated J
Canister usage:

HIC
12.00

JIL E"imatallm _ m~ 164bY Yb I Gamm cee

Photon ToW
CUMWd From Nominal . _uning Fudl inial Acdfty Nominal Fuel Sounding Fuel I EnarW Plooonalsea

Radionuclde Template Fud Burnup (MWd4 Bumpzp (UWdr (Co henlorCI) Imnenoe
Ac-227 87758E-10 4.021.39 8,042.78 O.OOE+00 3.53E-06 7.06E-(
Am,241 1.4352E-1 4,021.39 8,042.78 O.OOE+00 5.77E+02 1.15E+4
Amn242m, 2.8698E-04 4,t21.39 8.042.78 0.00E+00 1.15E+00 2.31E+C

S(a) I GrUD Iboundinal

J
)00 0 0250

Am-243 6.2565E-04 4,021.39 8,042.78 O.OOE+00 2.52E+00 5.03E+00 I 0.037s &323E+13
6 4,021.39 8,042.78 .OOE+0t0 1.93E-01 3.85E-t 0.0575 9.617E+13

Cr-244

8042.78 O.OOE+0O0 323E843
8.04Z78 0.00E+00 1.01E+00
8,042.78 O.0OE+00 1.97E+02
8,042.78 O.OOE+00 1.03E+01
8,04Z78 0.00E+00 1.63E-01

.48E-03 I .0s50 4=42E+13

Co-60 2.581E-03

I2.02E+00
3.94E+02
2.0BE+01
3.2BE-01
1.16E-01

0t12s0 J360E+13

0220 4.152E+13

Cs-134 4.053GE-05 4,021.39
Cs-135 1.4433E-05 4,021.39 8,042.78 0.00E+00 5.80E4-2

4,021.39
4,021.39
4,021.39
4,021.39
4.021.39
4,021.39

8,042.78 0.00E+00 5.62E+03 1.12E+04 1.2500 5.643E+12

FG-5

8,04278 O.OE+00 &12E+01
8,042.78 0.OOE+00 7.t1E+00
8,042.78 O.OOE+00 1.73E8-
8,042.78 O.OOE+00 a35E+01
a8042.78 0.00E+00 3.95E-3

1.62E+02
1.42E+01 2.2500 Z721E+07

1.7500 1.690E+11

1 2.7500 5.575E+07
H-3 2.0769E4-2
1-129 9.8288E-07
I'.f8A 2. *14AFC A 02 310 a flA n r .nn 4 .-,n
Np-237 1.1218E-05 4,021.39 8,042.78 O.OE+00 4.51E4-2 9.92E-2
Pa-231 1.3036E-09 4,021.39 8,042.78 O.00E+0 524E-06 1.05E-05
Pb-210 8.5078E-11 4,021.39 8,042.78 O.00E+00 342E-07 6.84E-07
Pm-147 &8531E-04 4,021.39 8,042.78 0.00E+00 1.47E+00 2.94E+00
Pu-238 7.45842-9 4,021.39 8,042.78 O..E+0800 3E+02 8.OCE+02
Pu-239 1.1623E-02 4,021.39 8,042.78 08OOE+. 4.67E+01 9388E+01
Pu-240 1.1328E-02 4,021.39 8,042.78 OO0E+800 09E+01 1.22E+02
PU-241 9.003E8-01 4,021.39 8,042.78 0.00E+00 3.62E+0S 7.24E+03
Pu-242 6A4260E-O5 4,021.39 8,042.78 OOE+00 2.s8-01 S.17E-01
Ra-226 2-2804E-10 4,021.39 8,042.78 0.00E+00 917E-07 1.83E-c6
Ra-228 52713E-12 4,021.39 8,042.78 OOE+800 2.128-0 4.24E-4
Ru-106 6.116CE-10 4,021.39 8,042.78 OOCE+00 2.46E-0 4.92-06
Se-79 12377E4-5 4,021.39 8,042.78 OOE+00 4.98E-2 9.95E-02
Sn-126 2.5210E-05 4,021.39 a042.78 0.00E+00 1.01E-01 2.03E-01
sr-go 9.1667E-01 4.021.39 a042.78 0.008E+0 3.69E+03 7.78+03

j

j39357E-04 4,021.39 8,042.78 0.00CE+C, 1.58E+00 317E+00
4,021.39 a0478 0.00E+00 4.85E-07 9.70E-07

1.698-04
Th-232 2.13E-06 4-26E-08

7.038-04 1.41E-03TI-205
w -.

U-232 G.00244)0 1.902-03 3.B1E-03 Tlmnul Power jU-234 4,021.39 8.042.78
U-235 -1.4489E-4 49021.3 0.00 1.57E-03 0.0WE+00
U-236 7.5824E-06 4,02139 8,042.78 O.OE+00 3.05E-G2
u-238 -2.6129E-07 4,021.39 0.00 oo19E-03 7.14E-03
Y-90 9.1699E-0 4,021.39 8,042.78 O.OOE+00 169E+03
Other Radlonuclkles 5.40E+03

1.57-03
o.10E4-2

t19E-03
738E+03
1.08E+04

Nominal Heal Sounxdlng
Oulpel Heal Output
(Wafta)- (Watts)
92EH 1.5E+02

Total Total

J

Reader odealr LIWWATER.... UCiinlWAlER
Fuel Cl baddn:L ZIRCZ R

DM Enlcfh ment%%:I.9101a5

rBai : " n:,r .5

Basis klr Pxaiamte Diftrw I
1BUrnup Surmmary (UWWVJai for bumuip used In estimt

Frm FDEatlratmi
"=ni n 4W.0I34 -kb ecakuledalu mto hmq Iron mme desftye4

flounlmdigI[I 04.1eaegisssfxmilodMiatemme bsunp

Checks ~ ~ ~ ~ atete

Du Multiplier vG. Surnup Eatinmate EOL Hl4GKven E0OL1HE

'Reactor mhiawn. crae rmoval. storage,sppgo hrdaomk htIraanmedfrW

OIMot 645, ford aul kamodeld wi~h It wk utbedkdb OI e e manhs I e pdtbm aus(~N

i

j
I

i
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Fuel Radionuclide hwentory Worksheet :
K Fue al emlat afomikur -

Fuel 1tu.: HF8R
SUF IDR, 102

Fuel Units & Desr. 220 -18 CURVED PLATES
Heavy etal Mass: BOL-7.72ag: EOL5SM.1O2kg
ROD Stoge Si1u SRS

'FUe deca art date: 1977
Extlmnate as of: 2010

Twnplate: HFSR MHeavy Watr. Akn., 40 ID 100%. LO
Irnnplate snup(aWd): 164.6

Tenplate SOL Heavy M"e Mass onT): OoD377

Estimted
Canister usage:

1 6.11

IL Estilites m . n KX Xb b Y. y Gamnnm Sources

Photon Total
CLIMWd From Noentnalt EOunding Fuel Inltial Activity Nominal Fuel Bounding Fuel Energy Photonlhc

Radionuclide Teplt FuelBurnupMWd)f &uup (WW {) MWodea(CI) lventorieg(CI) Group bounding)
Ac-227 5.4520E-10 22,675.71 45351.43 O.OE+00 1.24E-05 2.47E-05 Avg. UeV
An-241 9.2284E-03 22,675.71 45,351.43 0.0OE+00 2.09E.02 4.19E+02 001S0 4252E+15
Ant-242m l-O E-06 22,675.71 45,351.43 0.00E+0 3.04E02 6.07E-02 0.0250 S.751E.14
Am-243 3.7084E-05 22,675.71 45,351.43 0.00E+00 8.41E401 1.68E+00 00375 7.727E,14
C-14 2.6452E48 22,675.71 45,351.43 0.0QE+00 6.00E-04 1.203-03 0.0575 8241E.14
C-36 4.4441E-31 22,675.71 45,351.43 0.00E+00 1.01E-26 2.02E-26 0OM5 4.u60E+14
Cmn-243 5.0498E-06 22,675.71 45,351.43 0.00E+00 1.15E-1 2.29E-01 0.1250 3442E+14
Cm-244 3.8451E403 22,675.71 45,351.43 0.0QE+00 8.72E+01 1.74E+02 0.2250 4281E+14
Co.-0 2-.r5-545 22,675.71 45,351.43 0.00E+00 5.72E-01 1.14E+00 0.750 l1S4E+14
Cs-134 1.9830E43 22,675.71 45,351.43 0.00E+00 4.50E0.1 &99E+01 0-750 3073E+15
Cs-135 4.254E46 22,675.71 45,351.43 0O.OE+00 9.65E-02 1.93E01 OF50 6.063E+13
Cs-137 1.8141E+00 22,675.71 45,351.43 0.00E+00 4.11E+04 8.23E+04 13500 4.065E.13
Eu-154 3A4733E42 22,675.71 45,351.43 0.00E+00 7.68E+02 158E+03 1.7500 1.691E+12
Eu-155 7.1081E43 22,675.71 45,351.43 O.OE+00 1.61E+02 3.22E+02 225W 9.114E+07
Fe-55 3-5790E-04 22,675.71 45,351.43 0.00E+00 8.12E+00 1.62E201 2-7500 7235E+07
H-3 3.4945E43 22,675.71 45,351.43 0.00E+00 7.92E+01 1.58+02 3.$000 21690E+06
1-129 6.6403E47 22,675.71 45,351.43 0.00E+00 151E-02 3.01E-02 S000 1.140E+06
Kr-85 7A8250242 22,675.71 45,351.43 0.00E+00 1.77E+03 3.55E+03 7.0000 1.206.+05
Np-237 31567E46 22,675.71 45,35143 O.OE+00 7.16E41 1.3E2+00 11OW 1.498E204
Pa-231 1.3372E49 22,675.71

2.96rE 402
3.35E+03 6.70E+03

, A7 71 A. {s . n~ n^FA- 1-rAt~n 315E4vu

Fii-240 3.792E404 Z2,o75.71 45.351.43 QOO0E+OO &S0E+00 1.72E+01
Pu-241 1.058SE41 22,675.71 45,351.43 Q.0uE+OO 2AOE+03 4.79E+03
Pu-242 3Q91lE-46 22,675.71 45.351.43 0.00E+00 7.01E2- I14E-01
Re-26 1.1081E-10 22,o75.71 45.351.43 Q.0uE+00 2.51E406 5.03E406
Ra-228 2.11a5E-14 22,675.71 451S1.43 O.OOE+OO 4.80E-10 9.6t1E-10
Ru-108 2.362E407 22,675.71 45.351.43 QOOE+OO 6.3u^E43 1.07E42
ie-79 1 2339E-0S - 2,675.71 4S,351.43 O.OOE+OO 2.80E401 & 5.oE401

SnU26 1.0t94E405 22,675.71 45,351.43 QOO0E+OO 2.31E401 4.62E401
Sir-90 1.6932E+00 22,675.71 45,351.43 0.00E+00 3.64E+04 7.68E+04
Tch99 3aOS6E44 29,675.71 45,351.43 QOOE+OO 8.63E+00 1.73E+01
ThZ29 9.1252E-12 22,675.71 45,351.43 Q.OOE+00 2.^u7E407 4.14E407
Th-230 154^7E48 22,675.71 45,351.43 O.OOE+OO 3.49E404 6.99E044
Th-232 2.893E-14 22,875.71 4S,351.43 QOODE+OO 6.56E-10 1.31 E409
T1.-20 4.7272E48 22,675.71 45.351.43 - QOOE+OO 1.uE43 2.14E43
U-232 1265SE407 22,675.71 45,351.43 O.OOE+OO 2.92E403 SA.E403 .
U-233 5.1470E409 22,675J71 45.351.43 O.OOE+OO 1.17E404 2M3E044
U-234 5.6u69E4S 22,675.71 4SRJS1.43 QOO0E+OO 1.27E+00 2A4E+00
U-235 2t6.861E406 2,675.71 ODOs l.eSE41 1.01E401 1.66E401 L
U-23S 1.670tE4 22,o75J71 45.351.43 Q.OOE+OO 3.79E401 7.57E41
U-238 49.4194E409 22,675.71 0.00 1.92E43 1.71E403 1A92E403
Y490 1.693E+OO 22,675.71 45,35t.43 0 .OOE+OO 3.84E+04 7.681+04
Olher Radionuclides 3.94E+04 7B87E+04

mT m lte Selecdon aumCna.^

Fron FD Uhed Basis or Parameter DlIferences:
Reactor Moder:or HEAW WATER HEAWVWATER

Fuel Chldcfb: ALUM ALUM
SLHY HUConetueta: U U
SOL EmniCuent %t. 93.06510638 40 ID 100

Burnup Summary (MUWdf fBas ior burnup uead In estimate:
From SDF Eskntged

lloml l: 3a 2lf 7S.7I 2 hbmqaiasd*dsteheasWe -dsncye
S : |dinw 45.351 buitaWfradlo beat icsil btup.

Checks

Estiated -up
Bnup MUOltplier Give 6munp Estirmated R0L HMIGlvmn EOt. H0

Bounding:,1 126
'Reaclor dw*ow.^ ce ranoval, age, lpping orer dale nfimikg tat bredaion ceased tor luel.

Thermat Power

Nomn Hal Now louncing
outt Heat Out
IWatts) fWat)
6Tota02 T.oal2.o

Total Total

%.W _ Totai Wroupa ftr aul et aoclated with til workdaset Mtaot be iviued by 90L.eavywmtal Ma tet leclc bnump values P M'd3T)
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-i
Fuel ftadonmuclid Inventory Worksheet , -

L Fud and Teniato olln o , I
Fuel Hums HFBR

SNF 3 4& 961
Fuel Lins A oer 20e-I CURVED PLATES
Heavy Metal ea: BOL.7.532; EOL.5282kg
ROD Stoage Sle SRS

'Fual doeca ait dats: 1977
Estetes a of. 2010

Tempials: HFBR (Heavy Waler, AMen., 40 to 100%. Us
"T'onpt Dwnup(Wd: 165.6

T ornplasa 301 Heavy Mew UN_ (U1) 0.00377
Tomptats Do" lkni: 25 years

Estimated
Canister usage: J

I 0.56 1

-IIL Estimatesd_ go . a. b Y. Yb Gam.m Souzcee

Photon Total
CUNWd Frm Nominal Boundig Fud hdtW Activity Nominal Fue Bounding Fuel EnerW Photonafter

Radionuc -le Template' Fuel Bumup (UWq Bumup (UWdf (Cl) Inventorie(CI) lICtoilCI) Group (bounding
Ac-227 5.4520E-10 2,061.43 4,122.86 QOD.E+00 1.12E-06 225E8-06 Avg, MaV
Am-241 9.2284E403 2,061.43 4,122.86 0.OOE+00 1.90E+01 3.80E801 0.0150 3.865E+14
Am-242m 1.3390E406 2,061.43 4,122.86 OOE0080 2.76E-3 5.52E-03 0.0250 7.955E+13
Am-243 3.7084E-05 2,061.43 4,122.86 O.OOE800 7.64E-02 1.53E-01 0.0375 7.024E+13
C-14 2.6452E8-0 2,061.43 4,122.86 O.ODE+00 5.45E45 1.09E-04 0.0575 7.492E813
CS-3 4.4441E-31 2,081.43 4.122.88 .OOE+OO 9.16E-28 1.83E-27 0.0650 4503E+13
Cm-24 6.0408E-06 2,061.43 4,122.86 0.00E+00 1.-04E42 2.SE4-02 0.1250 3.037E+13
CK-244 3.8S1E-03 2,061.43 4,122.86 0.00E+0 7.93E+C0 1.56E+01 022s0 3.89aE+13
Co-SO 2.522E7-05 2,0S1.43 4,122.86 0.0OE+00 520E-02 1.04E-01 0.3750 1.365E+13
Cs-134 1.5830E3-0 2,061.43 4,122.86 O.ODE+00 4.06E+O &.18E+CO 05750 2-704E14
Cs-135 4.2564E48- 2,061.43 4.122.86 O.ODE+00 677E-03 1.75E42 ossco 5.503E+12
Cs-137 6.8141E+C0 2,061.43 4,122.8S O.0OE+00 3.74E+03 7.48E+03 12W i74E+12
Eu-154 3.4733E42 2,061.43 4.122.88 O.0OE+00 7.16E+0 1.43E+02 t.7sx 1.537E+tt
Eu-155 7.101E4-03 2,081.43 4,122.86 0.0DE+00 1.47E+01 2.93E+00 2 85E+OS
F-55 3.5790E404 2,061.3 4,122.86 .OO0E+00 7.38-01 1.48E+00 z750 7.123E+OS
Fu-341 3.0645E403 2,061.43 4,122.88 0.00+C00 7.20E+0 t.44E+0O 32SOD 2.445E2oS
P-129 6.6403E47 2,061.43 4,122.86 0.0OE+00 .37E-03 2.74E83 SO0o 1.CJ7E+OS

e-65 7.125DE402 2,061.43 4,122.86 .OOE+00 2.62E+02 3.23E+02 7.7oo 1.t83E04
Np-237 3.1567E45 2,061.43 4,122.86 O.OE+C00 4.E-12 t.30E-t1 11.0o 1362E+03
Pa-231 1.3372E-09 2,061.43 4,122.6 QO.0E+00 2.76E-046 5.1E4-06
PbS2tO 3.0244E-13 1 2,061.43 4,122.86 0.00E+O0 .32E4-02 t6E4-07
Pn-147 651.8-E0 2,061.43 4,122.86 0.00+00 2 1034E801 4.69E+20
Pu-23S 1.4769E80 2,06.43 4,122.86 0.08E+00 3.04E+02 &98E+02
Pu-29 &9502E-04 2,061.43 4,122.86 O.ODE+00 1.43E+00 2.S7E+00
FU-240 3.792SE-44 2,061.43 4.122.86 0O.E+000 1.588-0 3.78E+0O
Pu-241 1.05640-01 2,061.43 4,122.86 O.OE+00 Z.18E+02 4.35E+06
Pu-242 3.Q911E406 Z061.43 4,12Z88 O.OOE+OO e.37E403 127E402
Rai226 1.10S1E-10 ZOS11.43 4,122.8S QODE+OD 2_2SE407 4.57E407
Ra-228 2.118SE-14 2.0S1.43 4,122.86 0.00E+00 4.37E-11 &73E-10
Ru-106 2.3621E707 2,061.43 4,122.86 0.008+00 4.8E-04 9.74E-04
S5-79 1.2333E456 2,061.43 4,122.8S O OOE+CO 2.54E402 S.Q9E42
9no126 1.0194E4.5 2,061.43 4,122.8i Q ODE+OO 2.10E4n 4.20E42
S lt 1.6932E+00 S n m61.43 4,122.8m O.WE+OD 3.49E+03 6.9E+03
Tc-99 3.8DS6E404 2,081.43 4,122.88 QODOE+CO 7.84E-t 1.57E+OO
Th-229 9.1ZS2E-12 2,0S1.43 4.122.8S QOGOE+OO) I.SSE-06 176E4S
TIF230 1.5407E4S8 2.0St.43 4,122.86 QODOE+CO 3.18E405 SSE405
Th-232 Zm8937E-14 2.0St.43 41122.06 QODE+CO 5.97E-11 1.19E-10
ri 20S 4.7272E4S 2.0St.43 4.122.SS O.ODE+CO 9.74E-06 1.9SE044
UO232 12MSE-7 2.06t.43 4,12Z-86 O.ODE+CO Z.65E404 53DOE44 Thermal Power
UO233 5.1470E409 Z0811.43 4.12285 QODOE+CO t.O6E405 2.12E405 Nomindn Hea Boundkq
U-234 S6.606E40 zoet1.43 4,122.88S QODE+CO t.16E0t Z.3tE.t Outl HM Ouwp
U-235 -Z.8661E4S0 ZOSt.43 QOO0 1.S1E42 9.22E403 t.StE402 Oyatts) /Wat)
Uw236 tS67OE0tE4 Z061.43 4,122M QODOE+CO 3.44E402 &.S9E-M 5-%SE+ot t7E+QI
U-230 4.4194E49 2,0S1,43 QOO0 1.75E404 1.55E404 1.75E044 or Total
Y-90 1.6932E+00 2,0S1.43 4,122.8S O.WOE+CO0 3.49E+03 6.98E+03 I
Other Radionuclides 35E+03 7.16E+03tI
HL Tenyoabs, o S elEstioated 801. HMw1v301MaMChecks
Templat Selectbo Summar |

FRogm SFD i Uo e Basis fo Paraeee r Difarenct
11to :ooxw HEAW WATE HEAVYWATER

FUvt Cbdcfln ALUMJAb
BOI. mg Conttet: UU

SOL Enrichment 93.0851G&q 401c1XO

Buriup Suimmar (esW d 1 s b b h for burnup usec i estfina e d
From SfD Estimate0

Hom b a t 1 0 tage 0.96 cl k m f h0.W m81m di 0
Bou ~~~~~~~~~4,12Z6II timlasnb b Wlnoi w~inip.

IIIup Ibwlinb DUMP Estiontecl EOL. 11110ve EO. Hlt

Nlhal: ~~~~0.63 10

Bouding: 126

'Reco ftdn core reroval. stoage, dSf or o a daft corfmhg VWS~ Irradiation cne kw tus.

bTotl buf for allu assoite with We workbe must be dvift! by IXX hIvy Metl mas to go qmc Wrre value (MlWdin.

3
J

Ij
I

I
-.d

JIL

-j

I
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Fuel Radlonuclide Inventory Worksheet
~. Fnel $am4Tiiplale Id ori' iI

Fuel Nanwr WF5 FISSION CHAMBERS (U METAL)
SNIF ID#. 894

FuelUntns & Deson I -UNMMNO
Heavy KMta Mms: 904.- ;EOL.24.345kg
ROD Storage Ske: DIM

'Fue decay str daft: 1994
istrnates ael: 20to

Twmplate: TRIGA-SS (LWAJ-Zm SST. 0tao 20%. U)
'Treteate Burnup(MId): 665

Template S0L Haavy Mata! Mtas (UT: 0.000196
T-nkt. h, Tlb:. 15 -n

Estirrated
Carfiter usage:

18'zlO*
0.0D1

IL Estimates I i n X. b b Y. yb Gamma Sources
.~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~Poo To. s!

CIIMWd FrM
II TarnPlate

1.9744E-09_
2.8150E-W3
1.3501E-06

E D . Pholon ~~~~~~~~~~~~Towta
Nomtinal Bounding Fuel InItial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Burnp n.Wd? Bumum (IMWd)e l lrventorles(Ci) imvontorie(Cl) Group ^ (boundIng)
O.11 23,240.11 O.OOE+00 4.59E0 4.59E-06 Avg. leV
o.11 23,240.11 0.00E.00 8.54+01 6.54E+01 0O150 ZB36ES16
).11 23,240.11 .OOOE+00 3.14E-02 314E-02 I D2sc 55l0E14
).11 23,240.11 0.OOE.00 &43E-03 &43E-03 I 00375 4.757E.14AM-243 1.4761E-07 23.2*4

C-14 1.2854E-04 23,240.11
C1-36 2.8120E-06
Crn-243
Cm-244
co-Go
Cs-134
Cs-135
Cs-137

2.2E.14
I 0.00E+00 2.681E-02 2.63E-02 0225c Z643E+14

23,240.11 O.OOEOD &OtIE.03 8,01 E.03 03750 1.172E414
E-03 23240.11 23,240.11 0.OOE+00 7.3"E.01 7.31 E.01 05750 1.901E15

&2195E-05 23.240.11 23,240.11 O.OE+00 7.48E401 7.48E-01 OJSC0O Z40E+813
2.1880E.00 23,240.11 23,240.11 0.00E+00 5.08E+04 5.08E+04

-= - -

Eu-1t4 6.8647E-3 23,240.11 23,240.11 0.00+E00 1.606+02
Eu-155 72481 E403 23,240.11 23,240.11 4

12500 2o 025Eu14
1.7500 5.743E.11
225cO S625E40s
2.7500 4.10BE407
S.SCCO ±325E406

Fe-55
H-3

5.3744E-02
6.3414E.03
7.3684E-07
1.-23E-01
1.2504E.06

-

IA7E+02
.+00 1.71 E-02 1.71E-02 50DDCC 1213E4C4

23240.11 23240.11 0OOE+000 308.E03 3ABE+03 7.0000 1.370E403
23,240.11 23240.11 OOE+00 2.91E-02 2.91E-02 tt c0D 1.559.+02

: _ _ _: : _ _ _: _ _ _ _ _ _ _ _ . ._ _ .

Pa-231 5.9774E-09 23,240.11 23,240.11 aOOE+00 1.39E-04 1.39E-04
^4^ q qC<A=4- -qq- -- --

F-wZ1u a,Z4U.1l

Pmn-147 1.C02E-01
Pu-238 t+01

).OOE+00 128E+02 128E+02
23,240.11 .OOE+000 4.94E+01 4.94E+01

23240.11
23128E-07

23,240.11 .6OOE+00 iA6E+03 1.46E+03
23,240.11 ODE+00 5.37E-03 5.37E-03
23,240.11 0.00E+00 3.80E-09 3.80E609Ra-226 1.6346E-t3

2.3173E-10 23,240.11 23,240.11 0.00D+00 i
Au-106 9-038E-05 23,240.11 23,240.11
Se-79 I

Sn-126 2.83E-01
0.11 0.00E+00 4.77E+04 4.77E+04

23240.11 0.00E+00 1.03E+01 1.03E+01
Th-229 2.6218E-10 23,240.11 QO.E+00 5.86S-06 .86S-06
Th-230 3-3654E-11 23,240.11 23,240.11
Th-232 2 E278E-10 23.240.11 23,240.11
T1-20 1.5511E-0B 23,240.11 23,240.11
U-232 4.4722E-08 23,240.11 23,240.11 QOD.E+00 1.04E-03
L1.233 12209E-07 23,240.11
U1-234 I8ES2E07 23,240.11
U-235 -2O194E46 23,240.11
U-236 t2893E45 23.240.11

23,240.11
Thermal Power

N omlnal Heat Bounding
0utu Hea output

tWaft) (Wat)
7.9402 7*5.02

Total TOtalU-238 -.6331E-4
Y-90 E+04

5.03E+04 5.03E+04

rrIeiplte Selection Summary
Penm 8fI' Used lBasis fo PaMrmeter Differences.:

I ~~~~Reactor MouteFLW AND UZIRC HYDRtDE LW AiD U 3RCKYWReIDE Thris ala 5wt disflee~cinawme
I- W =~~~ue kW dln WINOWonS dadas eiwrramelsmcWsdk (55ThceesvslN) axdwWdsW4(sWWi

304. Vnrchen z 10to2.
.

IBumup Suminay v(Wd)W

I
Basic for bumup used hI estimate:

Estimsted
23 2.11 Nl hnm fl b IN m4
23240.11 Bg admad by _dBOL bii W ws, KL

Abecks
-

I astrmated u-
Suamup 114 t!!!z lwGIven *umuP Estimad EO HWGlven E0O MM

EZZZIm i14 1 178Noobisa
.1 1A MI

_____________________________________________ 

5
Reaclor _fcjullown, Ce dmove. Storage, h9 of or eerm connmaug Met ammn Mm W Rt.

%.l 'TobtafV lord fuel asosdated wi lh is worksheet mud be ivkdd by BOL heavy mdal ms ID get 4edfic brusp vaus (MWOIT).
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i
Fuel Radionuclidm hwentory Worksheet

M Fuel and Templatx Iuflunr oa .i<i
Fuel No: HTGR (PEACH BOTTOM SCRAP)

SNf ID t: S35
Ful Untol & Doew 21 -CANISTER OF SCRAP
Heavy latal t 8aa DOL.187MM ExoL16.4kg
ROD Stoara Sla 2NEEL

'Ful deceya lAt dae 1967
Estimate asoh 2010

Templaoe FSV (Grate ot. 6D 10100%. Th 75 U)
srwnphat B~wnp(UWnd) 1270.275

Template O Hea Metal Un (AT): OA1270Z752

Esimated
Canister usage

l8-x1S _ I
I 1.62

Templat Dea Tk 35 Yars

EL Estimaets . X6 N. b V. t% Gamma Sources
Photon Total

CUI1tWd From Nomnal Bouniding Fude Initial Actity Nominallsuel Bounding Fuel Enaegy Photoralsec
Radconucide Template Fuel Bumup (uWd) Bumup(UWdf (l) ; b vntwes( In vve tres(CI) Group (bounding)
Ac-227 3.8818E-06 2,252.15 4,504.30 O.O0E+00 8.74E-03 1.75E-02 Avg Ma
Am-241 3.1387E-03 2,252.15 4,504.30 0.OOE+00 7.07E+00 1.41E+01 00150 3.161E+14
An-242m 2.3971E-08 2,252.15 4,504.30 0.00E+00 5.40E-03 1.08E-02 0.0250 6475E+13
Am-243 4.6069Es-0 2,2515 4,504.30 O.OE+00 1.04E-01 2.08E-01 0.0375 5.643E+13
C-14 2.3121E-06 2,252.1 4,504.30 0.00E+00 5.21E-02 1.04E-01 0.0675 6.070E+13
C3-6 1.0667E-06 2,25ZtS 4,504.30 O.OOE+00 240E-03 4.80E-3 0.0650 3.665E+13
Cm-243 2.5357E-05 2,2515 4,504.30 O.OE+00 5.71E-02 1.14E-01 0.1250 2.472E+13
Cm-244 6.4458E-03 2,25.15 4,504.30 0.00E+00 1.46E+01 2.902+01 0.2250 3.179E+13
Co-60 4.5014E-04 2252.15 4,504.30 0.00E+00 1.0E+00 2.03E+00 03750 1.375#+13
CqA34 3.8086E-05 2252.15 4504.30 .OOE+00 8.8E-02 1.72E-41 0z750 2231E+14
Cs-136 2.4711E-05 2, 15 4,54. 0.OOE+00 5.57E-02 1.1tE-t 0.o600 3s252+12
Cs-137 1.3273E+D0 2,252.15 4,04.30 0.OOE+00 2.992+03 5.98E+03 12500 2273E212
Eu-154 1-5705E02 2515 4S,04.30 0.00E+00 3.54E+01 7.07E+01 1.7500 1.07sE+11
Eu-SS 1.0415E-03 2,252.15 4,504.30 0.OOE+O0 2.35E+00 4.69E+00 22500 7iiS2E+06
Fe-55 4.4707E-08 2,252.1 4,504.30 0.0DE+o00 1.01E-04 2.01E-04 2.750 9.415E.10
H-3 3.9094E43 2,252.15 4,504.30 .OOE+00 8.80E+00 1.76E+01 3s50 4.497E.05
l-129 1.0092E806 2,252.16 4,504.30 O.OE+00 2.27E-03 4.55E403 5s000 1.918E205
Kr-85 3a959E4-02 2,252.15 4,504.30 0.OOE+00 8.90E+01 1.78E+02 7500 Z204E.04
N237 1.2541E.05 2,252.15 4,504.30 0.00E+00 2.82E-02 5.65E-02 11 W 2.527E+03
Pa-231 4.7378E-06 2,252.15 4,504.30 0.00E+00 1.07E-02 2.13E-02
Pb-210 1.4194E409 2,252.15 4,504.30 0.00E+00 3.20E-06 6S39E-06
Pn-147 1.5146E404 2,262t15 4,504.30 0.00E+00 3.41E01 S.82E-01
Pu-238 1.6248E41 2.252.15 4,504.30 O.OOE+00 3.6BE+02 7.32E+02
PU-239 1.358E-44 2,252.1 4,504.30 O.OOE+00 30CE2-01 &12E01
Pu-240 2.7136E-04 2.25215 4,504.30 0.00E+2.00 1E-01 1.22E+00
Pu-241 1.9342E-02 2,2215 4,504.30 O.OOE+00 4.38E+01 .71E+01
P-242 3.8866E-08 2,252 45430 0.00E+00 .7SE-03 1.75E-02
Ra-226 2.792E-09 2,252.15 4,504.30 .OOE+00 629E-06 1262EOS
Ra-2 9.1791E407 2,252.15 4S,0430 0.00e+00 2.07E3 4.13E-03
Ru-OS 3520SE-11 2,25215 4,504.30 0.00E+00 7.93E-08 1.59E07
Se-79 2.1082E.05 25.15 4,504.30 0.00E+00 4.75E402 9.50E402
Sn-126 2.2192E4- 2,252.15 4,504.30 O.E+00 5.00DE-2 t1.002E1
sr-o 90.2667E+o 2,252.15 4,504.30 O.COE+00 2.85E+03 5.71E+03
Tc-9 3.333E-04 2,252.15 4,504.30 o.0OE+0D 7.51E41 1.S0E+0D
Th-229 1.06122E-05 2252.15 4,504.30 0.00E+00 2.39E-02 4.78E-02
Th-930 1.8878-07 2,252.1t 4,504.30 0.00E+00 4.25E-04 8.50E-04
Th-232 4.96738-06 2,252.15 0.00 1.8SE-03 1.69E-03 1.8SE-03
TI.2 5.9630E-04 2,25215 4,504.30 0.00E+00 34E+00 2.68E+00
W-32 1.611SE403 2,252. 4,0430 0.00E+00 3B23E+00 726E+00 Thermal Power

U-33 2.0602E-03 2,25215 4,504.30 0.002+00 4.64E+00 928E+00 Nominal Heat Bounding
U-24 2.8939E.04 2,252.1S 4,504.30 0.002+00 6-52E-i 1.302+00 output Heat Output,
u-235 -1.7343E-06 2,25215 0.00 3.70E-03 0.00E+00 3.70E-03 (Waf (Wats)
U-238 8.6281E4- 2,2215 4,504.30 O.OE+00 1.94E-02 389E20 4.80t0 9t5.0
U-238 4.606SE2-O 2,2515 0.00 38E-05 2.42E-05 68-0S Total Total
Y-90 I2SB7E+OD 2 cs15 4S904.30 QO0OE+DO Z.8sE+a3 s.7tE+03
Odw F _ loax e 2.87E+a3 5.74E+03
IIL Tepate Selection Summary B&rp Sumwy and a : . fi
Template Salectlon Summary

Fr SFD Ued as for Parameter Diferenceec
Reactor Mloderator RAPHIT GRAPHITEl

Fud Clda : GRAPHITE _ GRAPHITE
S0X NM Constituan.: ' j thowu Thw U

8M Enrichment %1 80231 _eo lo 10

Bumnup Sumimary __ _ ia.i Efor bumup used In estlmatet
Frs SFD Estinde

Nmtdmhl 1239.491 2 t N0. knlcalwitiltaft mewim deyd
Boundini - 1.361522 45043 bampawned1bllbna hdLu

Chedi_
Estthated Bumupf

burnui Multiplier Give Burnuo Estntd VOL HMIGhe VIX HU
Norael: 1.20 1.8' I101

B_ __d0ng:L M2.4t1 0.3
'ReaCIN sin al d i, C oCate d with, SWid or 0wee Chided met i an ate or k elu

'T~bW _n lr a11 kid associaled wllh WeS wwk muit be dividd byJBt h8011._ Vto" am blogo spcl a2Wn"v MI T).

I
j

i

-f

-J
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I -- I -- - ~ Fuel Radionuclide Inventory Worksheet T I" ,

~.I~r1nu Tulae nrn9lin
Fuel Umme KEMA

SNIF ID 861
Puel Uims £ Descr 14 -CANISTER OF SCRAP
Heavy 11etal Mawa SOL-243.783kg: EOL-243756kg
ROD StOrage SIte INEEL

Estimated
'Fuel de0cay SWa date: 197 Canister usage:

Etitmates asof: 2D10 181XlO
Ternplate: LWRR (Light Water. Z&rc.60 IIo 10%.TO iU 1

brenIste 6urnup(MWd: 10269.14 T n I
Template SO. Heav Metal manam Nf: 0.4SM5918

Temmiate Decav Thee: 25 wale
IL~~~admates Xem 3 Xe b Y. ye Gamnma Sources

Photon Total
CtilWd From Norinalnl Bounding F-1~ niltial Acftivt Nomfinall Fuel Bounding Fuel Energy' Photonns/ec:

IRadkonuclide, Tenwlate Fuel Burnup (MWd)' Burnup (MTWd) (CI) lnventorlee(CI) bivntork*aCI) armp mounding)

Ac-227 8.3425E-05 27.25 54.50 O.00E+OD 227E-03 4.55E.03 Avg. MeV

A~n1-2411 2.2387E-04 27.25 54.50 O.00E.00 G.10E-03 1.22E-02 0.0150 SiM6E.12

Am-,242m 11.5512E-06 27.25 54.50 O.00E+00 4.23E-0D5 2.45E-05 0.0260 1.178E,12

Azn-243 3.1181 E-07 27.25 54.50 O.OOE+e00 8.50E-06 1.70E-06 0.0375 11.O1IE+12

C-14 9.2539E-05 27.25 54.50 0.005+00 2.S2E-03 &04E.03 0.0675 1.IOOE+e12

CI-36 1.81 03E-06 27.26 54.50 0.505+00 4.J3E-05 9.87E-05 0.0850 8.9896111

Cm-243 3.9020E.07 27.25 54.50 0.005+00 1.06E-05 2.13E-05 0.1250 4A79E.11

Cm-244 2.0742E-05 27.25 54.50 O.00E.00 5.65E-04 1.13E-03 0.255 *.24E,1

CO-S0 3.2564E-03 27.25 54.150 0.005+00 8.87E-02 1.77E-01 0.375 2-533E.11

Ca-134 7-4823E-04 27.25 54.50 0.0D5+00 2.01E-(t2 4.02E-02 0.575 3MB~E,12

CS-135 2.8639E-05 27.25 54.50 0.00E+00 7.80E-04 I Z6E-03 0.950 7.575E10

Cs-137 1.8609E+00 27.25 64.50 0.00E+00 6.0Y7E+01 1.01E+02 1.2500 4.791E.10

Eu-154 1.2e2E2-02 27.25 64.50 0.00E+00 5.25E-01 1.055+00 _ _1.7500 4.568E.09

Eu-155 2-672E-03 27.25 64.50 0.005+00 728E-02 I AME-Cl 2.2500 1J54E06

Fe-65 3.3099E-05 27.25 54.50 0.OOE+00 9.02E.04 1.80E503 2.7500 2.944E.10

H4-3 3.72V6E-03 27.25 64.50 0.00E+00 1.02E-01 2.03E-01 3.5000 6.740E.02

1-129 1Z8583E-06 27.25 54.50 0.005+00 4.32E-05 8.64E.05 50000o 2.032E.02

Kr-8S 54.50 0.00E+00 3.26E.400-__ 6.52E+00 _ 7.0000 11.265W01

11.000 9.047E-01

P6.i110 1.1939E-08 27.25 5.50 0005E+00 -

Pm-147 3.681gE-03 27.25 64.50 0.005+00 11.00114-1 2.01E-011

PU-23 4.5953E.04 27.25 54.50 0.0012+00 125E.02 2.50E-02

Pu-m3 2.7529E.05 27.25 84.50 0.006+00 7.5-064 1.OE053

PU-240 1.6184E.05 27.25 54.50 0.006+00 4A41E-04 8.82E-04

PU-241 2.3780E.03 27.25 54.50 0.006+00 8.48E-02 1.3q0E41

PU-242 4.0815II-08 27.25 54.50 0.006+00 1.1115-06 2.22E-06

Ra-226 i.44711E.0 27.25 54.50 0.00E+00 3.94E-07 7.89E-07

Ra-228 4.56SIE-06 27.25 54.50 0.005+00 1.24E-04 2.49E-04

Ru-1106 3.89711E-01 27.25 54.50 0.005+00 1.06E-06 2.12E-06

Se-79 3.5417E-05 27.25 54.50 0.006+00 9.65E404 1.93E-03

Sn-1126 3.9848E-05 27.25 54.50 0.OOE+OD 1.09E-03 2.17E-03

Sr-9O 1.8940E+00 27.25 54.50 0.OOE+00 5.1 6E.01 1.03E+02

TC-99 3.2534E.04 27.25 64.50 0.OOE+0O 2.87E-03 I.77E.02

Th-229 4.6839E.05 27.25 54.50 0.OOE+OD 1.25E-0 2.55E-03

Th-230 1.0322E-06 27.25 54.50 0.OOE+0O 2.81E5-05 6.63E-05

Th-232 -4.03228-08 27.25 0.00 2.67E.02 2.57E-02 2.57E.02
5I.206 1.5,386E.02 27.25 54.50 0.OOE+OD 4.1E0141 8.38E-01

U-232 4.1639E-02 27.25 54.50 0.00E.00 1.13E+00 2.27E+00

U-233 -3.3244E-03 27.25 0.00 8.665+01 8.65E+01 8.66E+01

UJ-234 8.1769E-04 27.25 54.50 0.505+00 2.23E.02 4.46E.02

U-235 5.7813-08 27.25 54.50 1.77E-05 1.93E.05 2.0915-05

Thermal Power
Homninal Heat :Boundin

Output meat Outpo
fWaftt) E Waltis)

-% U-236 27.25 54.50 0.00E+00 3.62E-06 7.23E.406 3.402+00) AU4.2EQ

27.25 0.00 1.13E-05 1.13E-O5 1.13E-05 Total TotalL11-238
Y-go 1.8940E+00 27.25 64.50 0.00E400 5.16E+01 1.03E+02

Othe 5.61E5+01 1.12E+02

I

I a O=Odwr Iea uaiawa atnte ueune

V pSummary (UWd)' 1asis for burnup used In estimate:
From SFID0Wbe

Nomloel- ~~~~~27.S NsaeeL hue islekrt *Metelevyae ssdesnyede

Sc-mWdhmW9-I 4Sjs- - b1 mdeeh.erhihm

I

Estheated Burnupt
Stmnup Murigfler I Given Bump Edtemated EOL SW/Given EOL HU

0.011MiK-bWI
Soundhin I

'Reador Owhdownm. oe marmowal. dOraga. es*phV or othe date corilimneig fSa bradlalon ceased for hkat

'TblIW btaep lord buR W eaaeodafdwit fte wouksheet me be ividd by DM.hev lm etal mnuse to gt apedllic bumup values (Kf~dUT~).
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1. ml

i
Fuel Radionuclld Inventory Worksheet

LAud and T plate Informad, t ,ig6
Fuel tao, LOFT CEMfER FUEL MODULE (Al A2A3,FI)

SNF ID0: 127
Fuel Units Doewe 4 15 X 15 ROD ARRAY
Heay Mtal Mass: 0.t814.001'kg, EOL=813.28%
ROD Storago SEWs: INEEL

'Fuel dea Stat dae 1975
Esthllmle c d: 2010

Template: PWR (ight Water, 9iC. 0 10 5% U)
'Tepban qunwp(WdyW 6192

Template SOL Heavy Metal Mae (A1): 0.001 7W11

Eslioted I
Caniter usage-

4.00

Templat DecO Timm 35 years
IL Es-inast . m 7 r b V yb | Gamnm Sources

Photon Total
CLlWd Fro : Nomial BOundIng Fuel Initial Activity NomInal Fuel Bounding Fuel Energy Phtonstsec

Radionuclide Tempn4a Fud ButDup (uWdf, Burnup (MWd' (Cl) Iventodesp(Ci, bvtoeeCI) Group (oundIng)
AC-227 8.775sE-10 803.42 1,108.67 O.OOE+00 7-05E-07 9.73E-07 AV MOV
Am-241 1.4352E-01 o3.42 1,108.67 O.OOE+00 1.15E+02 1.59E+02 O-tSO 5.966E+13
An-242m 2.869sE-04 83.42 1,106.67 O.OOE+00 2.31 E-01 3180E-1 0.02c0 1.203Et13
Am-243 6.2565E-04 803.42 1,108.67 o.OOE+0D 5.03E-O1 6.94E-01 0.0375 1.147E+13
C-14 4.790oE-05 803.42 1,106.67 O.OOE+00 3.85E-02 .31E-02 0.0675 1.328+t13
C3-3 a0297E-07 803.42 1o10.7 0.006+00 6.45E-04 8906-04 0.0650 6.675E+12
Cm-243 2.501E-04 3u42 1.108.67 0.00E+00 2.02E-01 2.7sE6t 0.1250 4.632E+12
Cm-244 4.9015E-02 803.42 11,10667 .OOE+DO 3.94E+01 S.43E+01 02250 5.725E+12
Co060 2.5580E-03 803.42 1,108.67 O.OOE+00 2.CfE+00 2.84E+00 03750 2.461E+12
CS-134 4.0536-06 803.42 11,10.67 0.00E+00 3.26E-02 4A491-02 05750 5.724+13
Ce-135 1.4433E-0 803.42 1,106.67 0.OOE+00 1.16E-02 1.606E42 O.500 7.919E+61
CS-137 1.3979E+00 803.42 1,106.67 0.00E+00 1.12E+03 1.5E+03 12500 7.775E+1I
Eu-154 2.0203E-02 803.42 1,106.7 O.OOE+00 1.62E+01 224Ei01 1.7500 2329E610
Eu-155 1.7684E-03 80342 1,106.67 O.0OE+00 1.42E+00 1.96E+00 22500 3.754E406
F-r5 4.3136E-0 803.42 1,10W67 QO.E+00 3.47E-02 4.78E-02 Z7500 7686sE06
1-1-3 2.0769E4-2 83.42 1,10&6.7 0.00E+00 1.67E+01 23.E+01 3.5000 7.927E+50
1-29 9.82asE-07 80142 11,10867 0.OOE+00 7.90E-04 1.09E-03 s.o0o 3.389E+06
Kr-8a 2.8214E-02 80.42 1C,10667 0.00E+00 227E+01 3.13E+01 7.0000 3.9D66E04
it237 1.121SE-06 80342 1,106.67 0.0E+00 9.01oE-03 1.24E-02 11.0W00 44886E+03
Pa-231 1.3036E-0 803.42 1.106.67 0.OOE+00 1.06E-06 1.45E-06
P8-210 8.507815-1 t 803.42 1,106.67 O.OOE+00 684E6-0 9.43E-06
Pm-147 165310E04 803.42 1,106.67 0.OE+00 2.930-01 4.05E-01
Pu-238 7.4564E-02 80342 1,106.67 O.OE+00 5.99E+01 .27E+01
Pu-239 1.1623E-02 80342 1,106.87 0.00E+00 9.34E+00 1.29E+01
Pu-240 1.5132E002 803.42 1,10667 0.0OE+00 1.22E+01 1.68E+01
Pu-241 9.0036E-01 803.42 1,106.67 0.00E+00 723E+02 9.98E+02
Pu-242 6.426006 803.42 1,108.67 o.0OE+00 .16E-02 7.12E-2
Ra-226 2.2804E-10 803142 1,106.67 0.000,+00 1.83E-07 2.53E-07
Ra-228 5.2713E-12 803.42 1,106.67 O.OOE+00 424E-09 5.84E-09
RU-10f 6.116fE-10 803.42 1,108.67 0.00E+00 4.0E1-07 6.78E-07
S-79 12377Es06 803.42 1,106.67 .06E+0D 9.94E-03 1.37E-02
Sn-126 2.5210E-06 8a.42 1,106.67 O.OE+0D 2.03E-02 2.79E-02
Sr-go 9.1667E-01 80a42 1,1086.7 .O0E6+00 7736E+02 1.02E+03
Tc-9 3.9357E-04 803.42 1,106.7 0.00E+00 3.16E-01 4.36t-01
Th-2 1.2057E-10 803.42 1,108.67 0.00E+00 9.69E-08 1.34E-07
Th-230 2.1043E6-f 803.42 1,10667 .OOE+00 1.690-06 2.33E-06
Th-232 52372Et2 80a342 1,106.67 o0.0E+00 426E0- 5.87E-09
T1-206 1.7474E.07 803.42 1,106.67 .OOE+00 1AOE4-04 1.94E-04
LI232 4.736aE407 8o3.42 1.108.67 QO.OE+0 3.s1E404 s.2sE44 Thermal Powot

UL233 2.5s7E-S S .42 ttoa8.67 Q0E+0 2_2E_ _ z7aE45 Nominal Het, Bounding
U-234 s.OooE.0s 803.42 1,1019,7 Qoo0E+00 4.02E402 ss54E402 o Heal Output
U-23S -1.448sE-0s 8U3.42 QOOi 7.12Era2 7.00Ere2 7.12ED2 erene

-23f 75a24E-48 880442 12 7&67 QOOE+OO ff QsE43 A41E403 1f S4+ 2s5E+0
1,1M -2.61 ,1E0.7 103.42 Qao0 2.63E0ta Ze62E41 Zff3E-Ot Tota Toff41
Y-90 9.169sE.1 803.42 1.1oaff7 QooE1+00 7-37E+02 1.02E+03

thec Rad1udes t-caE+o3 14E+03

IT~mpate Selection Summary
From SFD BS asis for Pamtw Difarences

Reatr Moderator. UGHTINATER UGv tWAtER

FudCbddh: 0.03C 8RC

3011 H11 Consiunts U U

9OL.SE : .% 64.0468t4s7 Ob5

SEuwp M taleremovalWd' 9. o cIErntd c burnup Uat a luhm.

lnomml E W&421 eisna Wm " km SFD wfd t W4

bu ndmr u 1ae ,e set7 1.3m8cbe b . e me mWasgt SFD btm vwale ( .

Cheeks

Surnup Mutipie Givtn Chru Estmli EO HUlGhv EM HU

bminFl: M.03 0.
vsnPdeh1 0.00 12

'R- *downd core mn , slrg, sPPhS o othe do* confirmft tokrdakn ake o bt h

'Tbtal bu_ for aYlbl kdaa t~ W7D th wo e must be dvkbd by BOL heavy beS mass to got :po _urj vall_ (MWdWT.

I
J

-.j

.I

I

-I
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Fuel Radiorwuclide kwentory Worksheet I .
L Fuei nad Template In~formaion >~

Fuel Nam: LFT CENTER FUEL MOCILE (FP-1)
SW ID#, 1061

Fuel Units & Dor: I -15 X 15 ROD ARRAY
Heas Metal Mass: BOL.2D3.5kg- EOL-203.32kg
ROD Storage Site: NEEL

'Fuel deay St date: 1975
Eatnates se d: 2010

Template: PWR (UgIJ Water, Zirc. 0 to 5%, U)
*Tumplate BumwprUWd): 61.92

Templaes SOL Navy metl Mass (): 0.00176911
Template Dey lhe: 35 years

Estimated
Canister tsage:

1S0x.5

ILEstimates: m x a b Y. Yb Carnna Sources

Photon TOtWl
CiMWd F Fue Nominal Bounding Fuel hit Activity Nominal Fuel Sounding Fuel Energy Ptortonalsec

Radionucide Temwplate Ful Sumup mWd)e Burnup Wd)' : (co bhventodes(CI) Intentores(CI) Gaup bounding)
Ac-227 8.7758E-10 200.85 277.17 O.OOE+00 1.76E07 2.43E-07 Avg. MeY
An-241 1.4352E-0t 200.85 277.17 O.OOE+00 2.88E+01 &98E+01 0.0150 1AQ1E+13
Am-242m 2.8698E-04 200.85 277.17 O.OOE+00 5.76E2- 7.95E-02 MOMS 3.O72E.12
Am-243 6.2565E-04 200.85 277.17 0.002+00 1 26E-01 1.73E-01 00375 2E+t2
C-14 4.790tE-5 200.85 277.17 O.0E+00 9.62E-03 1.33E-02 OS75 3.314E+12
C1-36 80297E4-7 200.85 277.17 0.002+00 1.t1E-04 2.23E-04 o0sO5 t9E+12

m-1243 2.5082t04 200.85 277.17 0.00E+00 6.047-02 62.5E-02 o.0250 1.478E3t2
C-244 4.90S14.02 200.85 277.17 O.OOE+00 9.84E+00 7t6E+00 700250 t.43tE+12
Co 60 2.558tE403 200B85 27.17 O.OOE+OO 15.14E4-1 7.09E-0t 0.3750 6.153E+ll
Cs-t34 4.0536E405 200.85 27.17 O OO+OO 8.14E403 t.t2E402 OLS750 1 31E+13
Cs-135 1.4433E-05 200.85 277.17 O.OOE+00 2.90E03 4.0012-03 OAf1DO 1.9aE+0
CsB137 1.3979E+00 2005 277 .17 O.ooE+Oo 2.8tE 02 3.87E+02 t12500 I45E+It
Ed-54 2.0203E402 200.85 27.17 O.ODE+OO 4.06E+C0 5BO0E+00 1.7500 SS824E4v9
Eu-155 1.7684E403 200.85 27.17 O.OOE+OO &55E-01 4.90E-0t Zoo 9-3_4E+06
Fe-65 4.3t36E405 200.85 27.17 O OOE+CO 8.66E43 t.20E402 z.7soo 1.SQ2EA+0
Fl-3 2.0769E402 200.85 27.17 O.OOE+00 4.17E+00 5.76E+OO 3-SMO tA82E406
I-t29 - 9.8288E407 200.SS 27.17 OBOE1+OO 1.97E404 Z.72E404 SiOCO 6.473E+04
K-8253 2.82t4E42 20°085 277.7 O.OOE+OO 2.25E430 3ttE43 7,ODoO 9.7fSE+03

Pa-231 1.3036E409 2DD.85 27.17 O.OOE+OO 2.62E407 3.6tEW0
Pe-210 8.5078E-11 200.85 277.17 0.002+00 1.71E48-08 3.4
Pm-147 3.6531E404 200.85 27.17 O.OOE+OO 7.34E402 1.01E41
Pu-m^3 7.4564E402 200.15 27.17 OAOO+^O 1.5^E+01 2ZWVE+01
Pu-23 t.162AE402 200.5 27.17 O.OOE+oO 2.33E+oO 3.22E+00
Pu-240 1.5132E402 200PA5 27.17 OAM+00 3.04E+0^0 4.19E+OO
Pu-241 9.0036E401 200.85 27.17 O.OOE+OO 1.81E+02 Z-50E2+02
Pu-242 6^4260E-05 200S5 27.17 O.OOE+OO 1A219E402 11.78E4-2
FrA-226 2.2804E-10 200.85 27.17 O.OOE+OO 4.58E408 6-32E-08
FtA^228 5.2713E-12 2W 85 27.17 O.OOE+00O 1.06E409 tSE-09
PAJ-106 6.tt60E-10 200585 27.17 OBAO+^A tA23E407 t.70E W7
Se-79 1.237/7E-05 200.85 27.17 O.OOE+OO 2.49E43 3.43E403
Sn-12-6 2.5210E405 200.85 27.17 O OOE+^O 5.06E'03 e.9^E403
sr-go 9.1667E41 200.85 27.17 O OOE+OO 1.84E+02 Z.54E+02
TC-gg 3.9;35.7E 04 200.85 277A7 O.OOE+^O 791E402 t1.O9E41
Tn-229 1.2057E2-10 200BA5 27.17 &ODE+O 2.42E408 3.34E408
Tn-230 2.1043E48 200PS 27.17 O OOE+OO 4.23E406 5.83E406
Tn-232 5.s2EM-12 2w3.5 27.17 0 OOE+OO 1.06E49 1.47E-49
Tl-208 1.7474EW0 200.85 27.17 OOOE+OO 3.51E-05 4J.8411-5
U232 4.7368E-W7 2D58 27.17 OOOE+OO 9.51E45 t3tE044
U^233 2.5097E-48 200PS 27.17 0 OOE+^O 5.04E406 .96E406
U-2A34 5.00DwE405 2DO.5 27.17 OOOE+OO 1.OOE42 t39E402
U-2A35 -t.4489E406 200.115 &OO t.78E402 t.75E402 t.78E402

W-3 7.5824E 06 20D.85 27.17 O OOE+^O t.5E43 Z.10E403
U238Mi -Z6129RE W 200AI 85.0 6-56E402 656E42 SM5E402 I
Y-90 9.16^^9E1 200PS5 27.17 0AM300 ~ 1.84E+02 Z-54E+02 I
mer F _dor 2.70E+02 3.72E+0
ta.4Tej^lteS en Smm= nry.up .endmta1c . -

erplate Selection Summary
FrNom SFD for ala Parameter Differences:

Reactor Moderator. 1 I GHTWATER |GHTWAlER
Fuae Clwg g 1 RC MC

3O HU Constituents U U
SOL Enrktdnt%.I 4047 o L^S

B up Bary tisr bumup used hi estinate:
From SFD E _ra

N [~minar s 2COAAS 19 Ui Whop Mmn *l** SFD (mmilabd _ ___

277.t71 33^. bw^ F*k SFD^^.mwi^m^Obdt MM).

Givens mumupf Etmtd3! MGvn311
BusrnuA muk44er Gh-enBurnu9P EAtIIEOL HLWChAEO MM

Norital 0.03 0.85|t.o

'Re1or d , m rewA gtan. iing^rotaer d^ ^coitig beA iain n ^_ftr kie.

Thermal Power
Nominalt Moet . Bounding

output Heat output
(Wa-t) ' (Wats)
4A.82400 6.3E+0

TotAl Total

' Tota bxAip Bord hid aseodasted WlM this wousheet must be ivitd by SOL heavy metAl mass to ONspedlic bump Values (MW&lT).

COEtSNFIIIEP-075 

March 2003

RevisIon 0 
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Fuel Radlonuclid Inventofry Worksheet
I Fuelara Temple Iarato .-

Fuet -un LOFT CENTER FUEL MOULE FP2 REMAINS
UN X S. 923

Fuel Uits A DesC. 10 -CANISTER OF SCRAP
Heavy Mtal Ms: BOL99.951kg; EOL199.8
ROD Sorage SI1 NEEt.

'Fuel destat data 1975
Est _ ats dsat 2010

TemnpltaW PWR (U4ht Water. Zkc, 0 10 5% U)
'TrmpisZumup(UWd) 61S92

Tunplat. SIX Heavy Metal Man (UT): 0.0017691
Temotat Decay Thw 35 vews

Esthiulted
Canister

1*x1O* _
I 1.00

IL stinates m 1Y a. . b Y. Gamma Source
Photon Told

CIMWd FPow - Nominal Bouing Fuel Inhial Activity Nominal Fuel Bounding Fuel Energy Photlcatec
Radltkuewd Te-Plabe Fuel Bumup (UWdf Burup (Uwef (Cl hnvenrrrIC) bnvsntodes(CI) Group (bounding
Ac-227 8.7758E-10 49.45 98.90 o.ooE+00 4.34E08 8.68E-08 AVI. 1beV
Am-241 1.4352E-Ot 49.45 98.90 O.OOE+00 7.10E-00 1.42E+01 0.0150 5s3E+12
Am-242m 2.8698E-04 49.45 98.90 0.00E+00 1.42E.02 2.84E-02 0.0250 1.073E*12
Am-243 6.2565E-04 49.45 98.90 0.0DE+00 3.09E-02 6.19E-02 0.0375 1.023E.12
C-14 4.7901E-05 49.48 98.90 o.ooE+00 2.37E-03 4.74E-03 0.0575 1.183E*12
C0-36 80297E-07 49.45 96.90 O.OOE+00 3.97E-06 7.94E-06 0.08o0 5.9o6E+11
Cm-243 2.501E-04 49.45 9690 0.00D+00 1.24E4-2 2.48E-02 0.1250 4.133E611
Cm-244 4.9015E-02 49.45 96.90 O.OE+00 2.42E*00 4.85E+00 02250 &11OE 11
Co 60 2581E-43 49.46 9.90 O.ODE+00 126E-01 253E-01 0A-750 i19SE+11
C5-134 4.0636E-06 49.45 98.90 0.006+00 2.006-03 4.01 E-03 0.5750 5.106E+12

ICs-135 1.4433E45 O0.850 7.064E 10

I QOOE+4
96.90 0.50E+00 &74E-02 -- 1.75E-01i-y

Fe-55 4.3136E05 49.45 9.90 0O.OE+oo 2.13E03 4.27E-03 z27500 6.667*EO5
H-3 2.0769E402 49.45 WOO O.OoE+00 1.03E+00 2.05E+00 3.5000 7.07504
1-129 9.8280E-07 49.45 96.90 O.OOE00 4.86E45 9.72E-05 5.0000 3.02SE404
Kr-85 2.8214E-02 49.45 98.90 0.OOE+00 1.40E+00 2.79E+00 7.0000 3.48sE+03
N237 1.1218E-05 49.45 98.90 0.OOE+00 5.55E404 1.11E-03 11.0000 4.004E+02
Pa-231 1.3036E409 49.45 98.90 .OOE+000 6.45E406 1.29E-07
Pb-210 8.5078E-11 49.45 98.90 .OOE+00 4.21E-09 8.41E-09
Pm-147 3.6531E-04 49.45 98.90 0.00D+00 1.81E-02 3.61E-02
Pu-238 7.4564E-02 49.45 98.90 O.O0E+00 3.69E+00 7.37E+OO
Pu-239 1.1623E-02 49.45 9890 O.OE+00 5.75E-01 1.15E+00
Pu-240 1.5132E-02 49.45 9a90 o.O0E+00 7.48E-01 1.50E+00
Pu-2411 9.0036E401 49.45 98.90 QODOE+OO 4.45E+0t 8.9DE+04.
Pu- 242 6 42e0E-0 49Q45 98.90 O.ODE+OO lt8SE43 6361E43
Ra-226 2.2804E-t0 49.45 96.90 0.0OE+00 1.13E4-0 206E-08
Rn-228 5.2713E-12 49.45 96.90 .OOE+00 2.61E-10 521E-10

Ru-1206 &1.7474607 49.45 96.90 0.006+00 6.646-06 1.73E-05 8 _________

SO-79 1.2377E-05 49.45 96.90 0O.OE+O0 612E4-04 22E-0
SI-126 2.52t0E-05 49.45 98.90 0.OOE+O 1.25E4-03 2.49E-03
Sr-90 Q.1607E-01 49.45 96.90 O.OOE+00 4.53E+Ot 07E+ 1
TO-926 3.9357E4-0 49.45 90.00 O.ooE+02 1.9E0-02 169E42
Th229 17.057E-10 49.45 98.90 QOC.E+00 5.96E-049 1.19E4
Th-230 2.1043E9-0 49.45 90.90 Q.0E+02 1.04E4-0 2.08E8-
Th-232 9.29E-02 49.45 98.90 O.OE+00 2.62E-10 5.24E-10
Th.M 1.7474E407 49.45 98.90 O.ODE+C 8.64E480 1.73E405

-232 4.7368E4S7 419.4 98.90 O.ODE5+Cu 2.34E45 4.6Ea Thermmal ae
W233 2,5D97E48 49A4S 98.90 Q.OOE+OO 1.24E486 2.48E486 Nomnal uHeall , oundhwg
LL234 s.O0oOE-0s 49.45 9890 O.ODE+OO 2.47E403 4.94E-W output mm Hoautput
U2SS5 -1.4t89E48 49Q45 QOO Z.10E402 Z10E402 ZtOE42 nvattel; (WI"
U238 75824E48 49.45 98.90 QOOE+CO 175E404 7 sc44 i.14E+0 22sE+0
U-M3 -2.61Z9E407 49.4S QOO 3.03E42 1.03E402 103E402 Total Total
Y-W 9.16s9*-M 49.45 98.90 Q.OOE+OO 4.S3E+Ot 9.07E+Ot
Ote Radoueles 6.64E+01 1.33E+02
mL Temniaie Selecffom 9umwrt, Bum"zx Sumary anldCbeckw v -;7

TenVat Setectim Summary
From SFD Usell BaslS for Parameter Differences

R~e actu arr UTWAwTE UGHT WATER Ts T_ a used lorft bb*N anoa:
FuIOCia d au EIRC ZIFRC Th kW afnates PAR Tenpkb onl Works pIeammow (_1dwi4 mfei PNRa _mea

BOL HUV: C tl : U u mOCI
DCL Ewnch nHea V 9.7 0105

Bumup Summary (UWdt f;lso br bulmup used in estmate
Fram SFD E*ned

Nonk* *e.48 49 Noewki tup mAd kmnt eha feet ua dnealo

b6wlennt s5wPaZ~b. ew an imse Mma*.

Chlecks _

B o~ m db9 Ioc[ ~ ~ EafbnatEstkn.aUtedu.806. K
soumup Multilir P~ aBrna Esntd EOL HPWn EOL HU

1Xnhat O~~ ~~.-O- 1.04i1 o
Bounding: 0.03

'Reador *hoiwn, cmo removal, soage, s*png o or oh dat conitmuig 1xW Iradaon casd ko fuel.

Totd buhmw fora fual asseoiatd with ts worlahest f be bIv8ded by BOX heav me ma lo get spedltc xmip values UWaM.

DOE/SNF/REP-078
evson 0

March 2003
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Fuel Radionuclide hwentory Worksheet

1. iued aad Tekinte ido-tion
FuMarne: LOFT CORNER FUEL MODULE I

SNF D t. 128
Fudl Uu* Dewc 4- t tX 11 ROD ARRAY
Htvy Ma ms: L279864kg: EOL279.063kg
ROD Sce Slte INEEL

'Ful decy date: 1975
Eadtmatesas of: 2D10

Template: PWR (Ugh Waler, Zlrc, o b 5%. U)
rtplde BmumupMWd): 61t92

T"ehte OL Heavy Metal Mass (UT): 0.00176911
Tmhte D .- Th w Tess

Estimated
Canister usae:

2.00

I u .Ifrt X. 6 b * - - Vb Gau

Photon TOWa
C1VMWd From Nomminal BoundingFuel Initial Atrit Nominat Fud: Bounding Fuel Enemy Phtonesbec:

Radionuclide Temnptte Fuel Bumup (UWW~ Etumup MWdf (Cl) Inventols(C) k- ntoWCI Group (bounding)
cm-227 8 2.5061-04 780.26 - 1,560.52 0.OOE+00 1.968-01 3.918-06 0.1250Avg. U6v

Am-241 1.4352E-01 780.26 1,560.2 0.03E+00 1.12E+01 2.24E402 .01150 86307E+13
A-242rn 2.i698E-04 780.26 1,560.52 O.OOE+00 2.24E00 t 4.48E+t 0.0250 34493E+13
Am-243 6.256E404 7etO26 tS6.52 OODE1+OD 4.fl8E-0t 9.76E-t 0.0375 IAISE+13
C-14 4.7901E-05 78026 1,560.52 O.OOE+DD 3.74E-02 7.4-02 0.0575 1.56E+13
Cs-1^3 1.5297E07 78026 1 ,560.2 O.OOE+00 6.27E1-4 1 25E-3 .0850 91115E+12
Cm-F243 25DB1E404 780D26 1,560.52 OOOE+OD 1.96E401 3.91E401 0.1250 6320E+12

Crn-244 4.9D15E402 780D26 1,56.52 O.WE+0D0 = &82Es01 7.65E+01 o225 e.O57E+12
Co-60 2.558tE43 780D26 7 1,560.52 O.OOE+OD 2.00E+00 3.99E+00 0.3750 3.464E+t2
Cs-134 4.0536E405 780D26 1,FJ60.2 O.OOE+DD 3.16E402 633E402 0.575 8.0_7E-+13

Cs-135 1.4433E405 780326 1,S60.52 OW0E+00 1.t3E402 225E402 0.80 1.ttSE+t2

GS~-137 1
Eu-154I
Eu-155 1
Fe-55A

)D 78AnD I .5 652 ClOE+D * 1.09E+03 2.18E+03 _
_ _. _ _ ---- --

780e26 1,560,52
1.7684E-03 78026

20 .082E+07
3.24E+01 I 25000 1.114E+0S

1,560.52 0.COE+00 7.57E-04 1-53E-03 I 5.0000 4.764E+05
2.8214E-02 78026 1,560.52 O.OOE+OD

ND-237 1 .1218E-05 78026 1,560.52 O.OOE+00
78326 1,560.52 I

2.20E+01 4.40E+01
8.75E-03 1.75E-02

-1.02E-06 2E38-06
6.64E8-0 1.33E4-7
2.85E41 6.70E-01
6.82E+01 1.16E+02

7.0000 5.491E+04
1.00 6.306E+03

Pb-210
Pn-14

78026 1.t60.52 0.00E+00 9.07E+00 t11E8+01
1.5132E-2 78026 .560.52 0.00E+00 1.18E+01 236E+01

Pu-241 9.0036E-01 78026 1,560.52 0.00+00 7.03E+02 1.41E+03
Pu-3A0 Afl.4260E4 78n 92 i S-n 505 O OEOw. w
Ra-26 22804E-10 78026 1,560.52 1
Ra-Z28 5.2713E-12 78026

5.01E-02 1C00E01
1.78E8-7 3.56E-07
4.t1E4-9 823E-09
4.77E4-7 9.544-07
9.66E4-3 1.93E-02

Ruj-106
Se-79
Sn-126
sI-go
Tc-99

6.1 1

1.560.52 0.00E+00 1.97E-02 3.93E-02
78026 1,560.52 O.OOE+00 7.1#5+02 1A3E+03

3.9357E-04 78026 1,560.52 0.00E+00 3.07E-01
T-229 1.2057E-10 780.26 1,560.52
Th-230 2.1043E-06

8a27E49
T,.. E+00 136804 2.73E-04

4.7368E-47 7e02e &70E-04 7.39E-04
1.96E6 3.92-E05

Thernul Power

Nominal Mle Esundng
OI 4Aut Heat OutputU-234 7.80E-02

0.00 2.42E-02 2.31 E- 2 2.42E-02 ; (wet) . (Wat)

5.92E-03 1.18E-02 J IDAE4W 3SE.0
9.01E-02 9.03E-02 I Total Total

0.00E+00 7.15E+02 1.43E+03
1.0E8+03 2 09E+03

easls for Paraneter Dierences:' h SFD Used
Fector Moderator- UGHT WA1ER UGHT WATER

Ful Clad ZIRC ZIRC
*OL IM Coensdmerds, U U

S0L Enwrchment #. 4000514536 0b5 5

j13umtlp Stertesar (hIWd)' Basis br burnup used In estimate:
Edhda 7e

I~
Nm_,.E

mo1liwl

771.41javes kmr4 Wm~ MMcl ban SFDilmmetld 1 hI.~f
I IA60 52c Bd rn ba psunoed to buo s.ice emm l bane

I w mad - I
Burnup Uultips Given unoup

:1 0 I38 0 1
Estimated EOL MM/Given EH L MM

I 1.0D
B o u n d k W l0 1 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reaacor lDewn, we nwaremovl. , e e. i I or 0a t cordm* h9 natk a ocae W uel.

_ T#1sa bulnp for a llfe aotdaled wMth bls worksee Ind be dykded by BOM heavy metal maes to go WedC burrw values (MWIIK).

DOE/SNF)REP-078
Revision 0

March 2003
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Ji
Fuel Radionuclida Inventory Worksheet

LFtFd an Tempat* lnt-A .

Fuel N~m LOFT FUEL RODS
SNF ID S 924

Fx Unitsb A Deew 2 -ROD
1ey MtW Ues: OL. EOL-1 8
ROD Sorap Slhm IEEL

'Fue dcay sWt d_: 1975
Estindtem a* 0D0O

TOMplaft PWR (4t Waer, Drc 0 10 6%. U)
'T-r b dt &Mwp(Wd: 61.92

Tonplat. SOL Heavy mast man (BThc 0.00o176e11
Tempae De TAieC 35 Yom

Esthnated
Canister usage: J

18a'10
j 0.67

IB. Esdtlat A a m6 ,x b Y. Ye Gamma Sore

Photon TotaW
CVUWd Fromn Nomninal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuet EneWgy Photonwseo

Radionalift Templat 'Fud Bummip(UWdf Bumup (MWd (ICi) hnwentoea(I) OrIsaCI) Group (bounding)
Ac227 8.7758E-10 11.83 23.66 O.ODE+00 1.04E-06 2.08E-48 Avg. MOV
AnQ2411 1.4352E-0t 11.83 23.65 O.ODE+OO 1.70E+00 339E+00 0.0150 1273Et12
Arn242m 2.8698E-04 11.83 23.65 O.OOE+OO 339E-03 .79E-03 0.0250 256E+t11
Am-243 6.2566E44 11.83 23.66 O.ODE+00 7.40E-03 1.48E-02 0.0375 2.443E+11
C-14 4.7901E-05 11.83 23.66 O.0OE+00 5.66E-04 1.13E-4 0.S75 Z82SEt11
cr!38 8.0297E-07 11.83 23.65 O.CCE+00 9.50E-06 1.9OE-05 0.0O60 1.424E+11
C-243 20818E4-04 11.83 23.66 0.0DE+00 2.97E4-0B 5.933 0.15S0 9.8E103
Cm 244 4.9015E 02 11.83t 23.65 Q.OOE+CO 5.8DE-01 1.16E+oo 0.2250 1I22E+11
Co-BO 2.5581E4-03 11.83 23.65 O.DE+00 3.03E-02 6.67E-02 0.370 6251E+10
CS-134 4.0536E 05 11.83 23.65 O.ODE+OO 4.79E404 9.59E-C4 0.757.S t.22tE+t2
Ct-3M 1.4233E-05 11.83 23.65 O.OE+00 1.31E44 3.41E604 O.tS00 .U89E+t0
Ca-137 1.3979E+00 11.83 23.66 0.OOE+OD 1.65E+t0 3.31E+01 12009 0.66aE+t
Eu-t54 2.C203E42 11.83 23.65 O.OOE+Oo 2-39E-t 4.78E5-t 1 .7500 4.970E+08
Eu-t55 1.7684E403 11.83 23.65 O.OOE+OO 2.09E402 4 t8E402 225C 8.0DSE+04
Fe-55 4.3t36E405 11.83 23.65 O.OCE+OO 5 OE404 t.O2E43 2.750D9 IA40E*0

Fl'3 ~~~~~2.C1769E42 11.83 23.65 O.OCE+CO 2.46E-0t 4.91E401 350 1SM 6SSE+40
1-129 9.8288E-07 1t.83 23.65 O.CCE+CO 1.t6E45 2-32E405 60D00 72t9E+9t
Kr-85 Z82ttE42 11.83 23.65 O.COE+CO 3.34E0t 6.67E-t 7xo 8320E+D2
W23' t.12t8E405 11.83 23.65 O.COE+CO 1.33E404 Z 65E404 tt.O0oo 9.55sE+0

Pa-231 130O36E409 11.83 21.65 OCOOE+CO 1.54E486 3E08E4

J

r
Pb-210 8$078s-11 11.83 23.65 O.CE+00 1i.01E-09 2.01E-09
Pmr-147 3.653tE44 11.83 23.65 O.0CE+00 4.32E403 864E-03
PU-238 7.4564E-02 11.83 23.65 0.OOE+00 8.82E-01 1.76E+00
Pu-239 t.1623-E4 11.83 23.66 O.OE+00 1.37E-01 2.75E-1
Pu-240 1.t132E-02 11.83 23.65 o.o0E+00 1.79E-01 3.58E-01
Pu-241 9.0036E-01 11.83 23.65 O.OOE+CO 1.06E+01 2.13E+01
Pu-242 6.42606-05 11.83 23.65 O.OCE+0O 7.60E-C4 1.526E-03

i

Ra-226 22804E-10 11.83 23.65 O.OCE+O 2.70E-09 .39E-09
1.2.E-10

S;49O 9.t667E-0t 1i 83 23.65 O.ODE+CO i1.C8E+ot 2.17E+0i
Tc-9 3.9357E4-04 11.83 23.65 O.ODE+00 4.65E-03 9.3 E43
Thz2,9 t.2C57E-tO 11.83 2Z.65 O.CCE+CO t.43E409 2.85E409
Th-230 2.t143E48 11.83 23.6 O.O2E+0D Z.49E7 4.98E604
Th-232 5.2972E-t2 ttl.83 23.65 O.OCE+CO 625E-11 1.25E-10
ML208 1.7474E407 tt83 23.65 O.ODE+OO Z.07E0 4 t3E480 .
U'2132 4.7363E407 tt.83 23.65 O.ODE+OO 5.60E486 t.t2E405
U'233 2.5097E-08 11t.83 23.65 O.OOE+00 2.97E407 5.94E407 I
U'Z14 5.0DOOE405 11S83 23.65 O.OCE2+OO 5.91tE404 t.t8E43
LI-235 -1.4489E-06 11.83 OCO0 t.32E404 t.t5E44 t32'E044
U-M3 75824E-M 11.83 23.65 O.OOE+OO 8.97E45 t.79E044
U'235 -2.6tZ9E407 11.83 0.00 62M0E4 8.t7E44 8-CE044
Y-90 9.1699E-01 11.83 23.65 O.OE+00 1.08E+01 2.17E+01
Other Ra _txuld 1.59E+01 3.17E+01
IIL.Te IteSdecdmSun- 1 Sa .and lech l i - I
Templat Selection Summary _ _ _

Fp SFD s ed Bas for Parameer Differences:
Reactor UodT TWAER L U WATER il6T mued9 Ivt eke su

Fue tCldtD _ aRC aIRC 11 k M n alliamemeexep i -w(umo#
BOL HU Contsllu en j oU U

SOL Enrldiknet %: 010

Burnup Suminay (lWcdf Bat bhunup used hI estimats:

Meamnt SFD EitmmF~dw DIM DWM
SonlnqmFa I 23 Nntbo bb hasm SPD be femois b nuph s7

EstiEsttmaldp
Bumup Mublipil Gives Sanup Esimte EOL HiWve EOL HU

Nomindi 0.15 j_ __ _ _
Sounr d. ing 036 :

Thermal Power
ondn Hea dodng .

IWfts) (Watts)
.7210 5U44E1-1
Total Total

-I

-.d

'P bewnp. ftpra coue asIae swa sde wor mdb dam sd Met meld ase m 0 feo hr tu i .

a~ob tUNp for aithl W tecae wilh If ww4 must be dvkbd by BOL hwy mebta nusD ge 9sx eii bmmip vaUm (~4dlT.

DOE/SNFIREP-078
Revision 0

March 2003
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Fuel Radionuclide hwentory Worksheet .
X. Fae UJ T-Vpat lW e am&i: .

FuI MAIM LOFT SQUARE FUEL MODULE
SNF D 4: 129

Fuel SnIte 4 D~ecr 4- 15X 15 ROD ARRAY
HeavyMetal Mass: BOL=815.Ckg; EOL=813.026kg
ROD Storage S . 2NEEL

'Fuel dcay at date: 1975
Eatknae as d: 2010

Templte: PWR (Ugh Water. Zlrc, 0 lo 5%, LW
sTplate Bumq,(MWd): 61.52 .

Tenplate BOL Heavy Metal Mas (T: 0.00176911

Estimated
Canister usage:

1ESx1O
j 4.00 1

O;i -, ,I. Template Decay Tine: 35 years

. Estimates m xb y yb Gamma Soures

Pbotori Total
CWUWd From Nominal 8ounding Fuel Initial Activity Nominal Fuel Sounding Ful Energy Photonfeec

Radlonucide Template Fuel iSumup (MWdf Bumup (UWd)' (CI) envWtotsCQ Inventorea(Ci) Group bounding)
Ac-227 &7758E-10 2,447.37 4.894.74 O0.OEOD 2.15E-46 4.30E-06 Avg. MV
An-241 1.4352E-01 2447.37 4,894.74 0.0OE+OD 3.51E+02 7.03E+02 0.0150 2.6W34+14
Am-242m 2.869E-04 2447.37 4A94.74 O.OOE+OO 7.02E-01 1.40E+00 0.0250 5311E+13
Am-243 62565E-04 2,447.37 4,894.74 O.OOE+00 1.53E100 3.06E+00 0.0375 5065E+13
C-14 4.79D1E-05 2,447.37 4,94.74 0.OOE+OD 1.17E-01 2.34E-01 0.0575 56853E+13
C-36 8.0297E-07 2,447.37 4,894.74 O.ODE+OO 1.97E-03 3.93E-03 0.0850 2947E+13
1m2-_ 2.8501E04 2,447.37 4a94.74 O.OOE+OO 614E-0 1.23E+81 0.1250 2045E+t3
Cr-244 4.9015402 2,447.37 4,a94.74 O.0E+00 1.20E+02 2.40E+02 00250 2.527E+t3
Co160 2.551E4-03 2,447.37 4,894.74 O.O0E+CO 626E+C0 125E+01 03750 1.0787+04
Cs-134 4.0s36E05s 2,447.37 4A,4.74 0.O0E+OO 9.92E-02 1.98E-01 0750 2.2+14
Cs-135 1.44078-1 2,44737 4,894.74 O.00E+00 3253E-02 7.0-E42 oi07 3.496E+12
Cs-137 1.3979E+00 2,447.37 4,894.74 O.O0E+OO 3.42E+03 6.84E+03 12s 3A34E+12
Eu-214 Z.0203E-02 2,447.37 4,894.74 .ODE+O 4.94E+01 9.89E+01 1.7500 1028E+tt
Eu-155 1.7684E3-0 2,447.37 4,894.74 O.ODE+CO 4.33E+C0 8.66E+O0 2250 1 eE+07
FeS-S 4.3136E-05 2,44737 4,A94.74 O.ODE+00 1.064.01 2.11E01 2.7500 3353E+07
H-3 Z.0769E402 2.447.37 4,894.74 O.OOE+CO S.08E+01 1.02E+02 356080 J495E+oS
i-129 9.8288E407 2,447.37 4,894.74 O.ODE+00 2.21E43 4.81E43 Sim 1A94E+05

u-24 6.826E-02 2,447.37 4,894.74 0.0OE+CO 1.90E+01 138E+02 7D00c 1.722E+oS
Np-237 1.1218E4-5 2,447.37 4,894.74 O.00E+OO Z.75E4-2 5 E02 111.-00 1S7+04
Fa-231 1-3036E409 2447.37 4,894.74 O.0E+OO 3.19E406 68E-06

u-210 &5078E-16 1 2,447.37 4,894.74 O.0DE+CO 2.0&15-07 4.16E4-7
'm-147 36531E704 2.447.37 4,894.74 O.00E+OO 8.94E-01 1.79E+00
i-i238 7A564E-02 2,447.37 4,894.74 O.ODE+CO 1.82E+02 1.65E+02

-O239 1.1S2E-02 2.447.37 4,894.74 O.ODE+CO 2.84E+01 4.49E+01
u-240 15.132E2-0 2,44737 4,894.74 0.00E+0O 3.70E+01 7.41E+01

Fu-241 9.0035E701 2,447.37 4,894.74 O.OE+O0 2.20E+03 4.4E+03
Pu-242 64260E4-0 2,447,37 4,894.74 0.00E+O 1.57E-01 315E-4
Ra-22S 52904E-10 2,447.37 4.894.74 0.OOE+0O 5.58E-07 1.12E-06
Ra-228 52743E-112 2,447.37 4,894.74 0000E+O 1.29E80-04 8.0-048
u-106 8.1160E-10 2,447.37 4,894.74 O.OOE+00 11650E-03 2.99EB-

Se 79 12377E405 2,447Z37 4,894.74 O OOE+CO 3.03E402 SO6E402
Sn-12S 2.5210E5-0 2,447.37 4,894.74 O.OOE+O0 .17E4- 1230-0

Sr-90 9.1667E401 2,447.37 48194.74 OWOE+OO Z24E+C3 4.49E+03
Tc-9 3.9357E4-0 2,447,37 4,894.74 0.000+OO 9.03E-01 2.93E+00
Th-29 1.2057E-10 2,447.37 40094.74 7.0+OO 2.95E-07 ..90E-07
Th-230 2.1043-08 2,447.37 4,894.74 O.tOE+OD 5.5E405 1.03E4-04
T-238 5.6972E-12 2,447.37 40.0.74 O2.OEO- 1-E.-08 2.8934-08
To2CM 1.7474E4(7 2.U47.37 4,89.74 O.W0E+OO 4.28E44 S.55E044
U-23 4.736E4-07 2,447.37 4,894.74 0.00E+0 1.1E403 2.32E403 Tiermal Power
LP233 2.5097E-M 2,447.37 4894.74 O.ODE+OD 8.14E45 1.23E404 inoinal Heat 80unding

U-Z74 S.0OOWE45 2,44737 4,8941.74 O.OOE+OD 1.22E401 2.45E401 Oumd f ir outu
U-23 -1.44B9E406 2447.37 o.eo 7.05E402 e.7DE42 7.54 StWaltts1W
iJ 73B 7.584E-0 2,447.37 4,894.74 QODE1+OD 1.86E402 3.71E42 SAM40Ot 1.1JE402
i)-238 -25129E4-7 2,447.37 QW0 . 2.63E401 Z.63E401 2563E41 Totla To al
Y-90 9.1699E41 2,447Z7 4,89.74 O.OOE+OO 2.2ff+03 4.49E+03
Oher Radionucides 3.29E+03 857E+03

riplate Selection Summn y
Frem SFD Ueed BasIs for Parameter Differences:

Rebobor Moder ULGHT WA1ER Wf WATER
Fue WCddgW. ZIRC ZiiC

BOL HU Coratltuentac j U U
*LEnrtichment 4 4 0to6

Bumup Sunmmarey (DUWd Bass for bunup used In estimate:
Fen SFD Estimated

Ntomka:l 2,418.251 2.4473 r budatad kmfar h aerial em dsated.
Sounding: |4,894.74 Bwu i t hbl r

Esaimated Bumupf
tumup V EstimatGln *uaOp t HWd ven E1. HUM

Nomnal 0.09 10It
Boundi"17 O t

'Reactor ei own, core movl torage. n or her dS ming VW haan aed br ia d .

-Tbctl hmnip for anid k aodW ated with wo et ust be by heavy met mas b get c bunup (U~dUT).
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J
Fuel Radionuclide Inventory Worksheet -

L F*~ -u4 Taimijate lnformatioa ;~~~-~~~
Find em. LOOSE RJE. ROD STORAGE BASKET (LFRS8)

SW U S 128
Fuel Waes A Dever. I -SCRAP
Heavy UM aw Hs 80tL- EOL-311.1 12k9
ROD SItarig. Sits: INEEB.

'Fusi deca tu ddas: 1g83
Esthalu sI d: 2010

Tenplate PF*dar (Ugt Watr, SST. e0to 100%, LO
'Templat Dmurup(HWl: 6.01

rempuart sot. mm" mew 1m (15n 0.0001282

Esthuated
Canister usage:

I-XI. _
i 1.00

IL Estinmates 4 JIM 3 6: b Y. Yb Gamuas Sources
Photon TOtJI

CiMVWd From Nominal Bounding Fuel Initial Activity Nominal Fuel ounding Fuel Energy Piotonstec
Radionuclwcd Templats Fuel Bwnup (LEWd) Burnuap (UlWd) (Ci) -MFentodla(Ci) i-entoles(Ci) Group (bounding)
Ac-227 1.3562i-06 293,891.20 293.89120 O.OOE+00 3.99E-03 3.99E-03 Avg, eV_

An-241 1.0168E-04 293.891.20 293,891.20 O.OOE+00 2.99E+01 2.99E+01 0.0150 2796E+16
Am-242m 8.9052E-09 293.89120 293,891.20 0.OOE+00 2.62E-03 2.62E-03 0.0250 5810E+15
Am-243 9.8602E-10 293,891.20 293,891.20 O.OOE+00 2.90E-04 2.9044 0.0375 5.015E+15
C-14 2.304tE-04 293,891.20 293,.9120 O.OOE+00 8.77E+01 8.773+01 0.075 5.410E+15

j

i
0.08o0 32M+15

2.126E+15 J
Co-60 2.6373E-01
Cs-134 &7072E-05
Cs-135 3.0316E-05
Cs-137 1.82836E+00

293.891.20 293.891.20 0.00E.00 7.75E.04
2O9381 on n rvw. w 0 SCflI 2 sonCn, a o n 7 tln1E418.5.
293891.20 O.OOE+00 &91E+00 8.91E+00 0.8e00 257E+14

293,89120 0.00E+OO 6.37E+05 53.7+05 1.2500 5.812E+15 I
5.370,+12
3.096E+10

Fe-55 1.7687E42
iS3 4.4043E403 293.89120 293,89120 O.O0E+00 1.29E+O3 129E+03
1-129 7.3195E-07
Kr-85 7.8769E47
W237 1.14E4E-08

Pa231 3.2396E-08

293,89120 293.89120 0.0OE+00 2.15E-01 215E-1 5.000 E+O
293,891.20 OOOE+OD 2.31E+04 2.31E+04 i 70000 8.061E+02
293,891.20 .O0.OO00 3.3--01 3.38E-01 I 11.00 9033+01
293,891.20 0.00E+00 9.52EO3S 9.52E43

J
293.89120

7.17E-08 7.17E-06 I
4.80E+oS 4.80E+03

9.39E.01
PFu239 e.6789E-04 293.89120 29S,89t.20 0.00E+00 1.96E+02
Pi-240 8.6922E-05 293,891.20 293,891.20 0O.OE+00 2.55E+01 2.55E+01

_ __ __ :

1.1567E-03 293,891.20 2 0.00E+00 3.40E+02 3.40E+02

f
I

-.j

Ij

-i.

i

Ft&-8 8.1498E-12 ,89120 oOo3+OO
FRUI 06 1.7770E-07
Se-79 1.3225E-05
Sn-126 1.1493E405
sr-go 1.7321 E+00
Tc-99 4.6656E-04

29389t.20 293,89120 .QODE+00 5.22E-02 5.2E-02
0 .O0E+00 3.89E+00 3.89E+00
Q.OOE+00 3.38E+00 3.38E+00
Q.ODE+00 5.09E+0o 5.09E+05293.8M120

293,89t20 293,89120 O.OOE+00 1.37E+02 137M+02
7E-06

TI-208 2-3860E-08 293.89t20 293.891t20 o.OOE+00
U-32 6.4576E-08
U233 3.1082E-09
U-234 3.7587E-07
U-35 -2.7761E-06
U-236 1.6190E-05
U-23 -2.8547E-09
Y-90 1.7321E300
Other Radionucides

iUL Ten tse suawa.I roup Samia
..qnate Selection Summary

293,89120 293.89120 O.OOE+00
293.89120 293.89120 O.OE+00

d Power

-JNominal Had Soundtang
Ououtd Hea Outohd293.89120 0.00E+0 1.10E-01 1.10E-1

0.00 126E+0 4.41E-01 1.253f+00 (waf-T (WattS)
293,891t20 O.OE+O 4.76E+00 4.76E+00 7.2sE+0 729E+08

O 0.00 t36E42 1.27E-32 1.3E-02 I Total Total
293,891.20 0.00E+00 5.093E+05 5.09E+05

5.96E+05 5.96E+05 I
: v ;.... ' it

I ~~~~~~From SFD Used le'-t f0r Paameater Differencesc
Reactor Moderao UG~WTR UGHTWATER fnbTOqhl as ted for a b"oai rmoso
I Full C Fadber MCNO SST kW* mari n, ad parrre la maxc dad6* U i (SSkcnavabial NW v itr (wfton)-an

SO. His ConStitet 81 0
SOL. Enricianen %1 000

J

___ _.. _._. __ ._,

Burmnp Summary (iiUi' .Sal for bumup used In estimate!
I ~~~~~~Froem SF0 Estimated

N-to teei 293.891 M .9dhd GW DbazaSrhgiI9
Bound ~~~~~~~~~29383 tu2O~cdns a esbnabd by awsn"t O0M fta"sa mes! f an rake EM

Checks _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estimated Durnspf

5lcmhnaI4fflio1e GI Iu Estimated VOL HUW~la. EOL. HM

So wndin rl! 1 012 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reator whilwn.coremmma, strag, O*v orothe dat, or~mW VWIrradiation cease for find.

'ioalbffwfra Maidae ihN wsetmdb v~db O o idm o91qcf ravle Mdn

-j

-J

-
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Fuel Radionuclide Inventory Worksheet , : a
A-Fee and T ld7igate Wn Mtios t W I. w

Fuel Nome: LWR SWF SCRAP gZRaS
SNF ID * 940

Fuel Links & Doser. 9 -CANISTER OF SCRAP
Heavy etalMass: SOL.161.B62g EOL.154224kg
ROD Storage Ste: INEEL

'FuI daycast date: 1963
Estimate as ec 2010

Tenplatr PWR (Ughl Waer, Zlrc, ID 5%. U)
'Tempate Bumup(UWd): 61.92

Template BOL HeY Mea Ms1s (MT): 0.001 7691
Tma.late DecW lanbo 25 wars

Estimated
Canister usage:

16310
I 0.69

)LiEsmnasts ii n x 36 b y. yb Gamma Sources
Photon TOW

CJUMWd From iNominal ,Bounding Fuel Initial Acivity Nomnl Fuel Rounding Fuel Enegy Photonskec
Radlonudide Template Fuel Bumup 4UWd) Bunuup (Wd (a) InvvertorleaCl) nemntorsCI) Group rbounding)
Ac-227 6.6376E-10 7,263.66 14,527.32 O.OOE+OO 4.82E-06 9.64E-06 Avg. 5eV
Am-241 1.3144E-01 7,263.66 14527.32 O.OOE+00 9.55E+02 1.91E+03 0.0150 9.872E314
Am-242m 3.0039E-04 7263.66 14,27.32 O.OOE+00 2.18E+00 4.36E+00 0.0250 ZOD1E+14
Am-243 6.2629E-04 7,263.66 14,627.32 O.OOE+00 4.55E+00 9.tOE+00 0.0375 1.936E.14
C-14 4.7965E-05 7,263.66 14,527.32 O.OOE+00 3.48E-01 6.97E.01 0.075 2.112E514
C1-36 8.0297E47 7,263.66 14,527.32 O.ODE+00 5.83E-03 1.17E42 0.0850 1.119E+14
Cm-243 3.1993E-04 7,263.66 14,527.32 O.OOE+00 2.32E+00 4.65E+00 0.1250 8.177E113
Cm-244 7.1851E42 7263.66 14,527.32 OOOE+00 5.22E+02 1.04E+03 0.22f0 9.600613
Co-60 9.2204-03 7263.66 14,527.32 .OOE+00 6.92E+01 1.36E+02 0.3750 4.123E+13
Cs-134 1.1662E43 7263.66 14,527.32 0.00E+00 8.47E+00 1.69E+01 0.575 9.474E414
Cs-135 1.433E45 7,263.66 14,527.32 O.OOE+00 1.C5E-01 2.10E41 OS5o 1.703E13
Cs-137 1.7603E+00 7,263.66 14,527.32 0.OOE+00 1263+04 2.56E+04 12500 2.626313
Eu-154 4.5203E402 7,263.66 14,527.32 0.OOE+00 3.28E+02 6.57E+02 1.7500 5.536E511
Eu-155 7.1479E43 7263.66 14,527.32 O.OOE+00 5.19E+01 1.04E+02 2.2500 1,e22E+08
Fe-55 61919E-04 7263.66 14,527.32 O.OOE+00 4.50E+00 9.00E+00 2.7500 1.149E.08
F9-3 3.63B6E42 7,263.66 14,527.32 0.003+00 2.64E+02 5.29E+02 3SOO0 1.506E+07
1-129 9.8288E407 7263.66 1427.32 O.OOE+00 7.14343 1.43E-02 65000C 6434E+06
Kr-85 5.3844E42 7263.66 14,527.32 O.OOE+00 &91 E+02 7.82E+02 7eo5o0 7A418E+05
t237 1.0546E405 7,2666 14527.32 0O.OE+00 7.66E-02 1.53E41 11 000 E65213+04
Pa-231 1.1370E409 726366 1427.32 O.OOE+00 8626E-06 1.65E45
Pb-210 .3624E-11 7,26366 14,527.32 0.OOE+0O 2.44E-07 4.38E47
Pn-147 5.1211E43 7263.66 14,527.32 0.00E+00 3.72E+01 7.44E+01
Pu-238 8.0669E-02 7263.66 1427.32 O.OOE+CO 5.86E+02 1.17E+03
Pu-239 1.1626E42 7,2666 14,527.32 O.OOE+O0 8.44E+01 1.69E+02
Pu-240 1.5097E42 7263.66 14,527.32 O.OE+00 1.10E+02 2.19E+02
Pu-241 1A567E+00 7,26366 14,527.32 O.OE+00 1.06E+04 2.12E+04
Pu-242 64260E45 7,26366 14,127.32 0OOE+O0 4.67E41 9.34E-01
Ra-226 1.1392E-10 7263.66 14,527.32 O.OOE+00 8.27E-47 1.65E46
Ra-228 h1841E-12 726366 1427.32 O.OOE+00 3.77E-08 7.53E48
Ru-106 6.9012E47 7,2636 14,527.32 .OOE+OD 429E-03 S57043
So-79 12379E-05 7,263.66 14,527.32 O.OE+00 8M99E42 1.8O041
Sn-126 2.5210E45 7263.66 14,527.32 0.OOE+O0 1.83E-01 3.66E41
Sr-go 1.1630E+00 7263.66 14,527.32 O.OE+00 8.45E+03 i.69E+04
Tc-99 3.937E-04 7,2636 14,527.32 0.003+00 2.86E+00 5.72E+00
Th229 685691E-1 1 7263.66 14,527.32 .OOE+00 622E-07 124E46
Th-230 1.4493E48 7263.66 14,527.32 Q.ODE+00 1.05E404 2.11E44
Th-232 52923E-12 7,263.66 14,527.32 O.OE+00 3.84E-08 7.69E48
T1-208 15E202E7 7263.66 14527.32 O.OOE+00 1.39E43 2.79E43
U-232 5.2083E407 7,26366 14527.32 Q.OOE+00 a76E43 7.S7E43 Thennal Power
U-233 2.4386E-0 7,Z6366 14.52732 0.00E+00 1.77E44 3.54E44 Honal Heat Bounding
U-234 4.7012E4S 7263.66 14,.52732 0.00Q+00 3.41E41 6 E3-41 Ou eat OuputW
=-235 -14492E-46 723.66 0.00 1.37E42 3.21 2 Watts) ts
U-236 7575W6 7,263.66 14527.32 .OOE+00 5.50E42 1.103-01 1J.sE402 .E4=2
U-238 2.6129E-07 7,2636 0.00 623342 5.04E42 623E42 Total Total
Y-9O 1.1631t+00 7,2.66 14,52.32 0.003+0 8.45+00 1 9E+04
Other RadFonucides 1.23E+04 2.45E+04

Tempwate Selction Smnury _ _____ ______ __E_|

hr i WD UWt Basis kf Parmeter Dlflerences
HRead" orfde tor-. L W AWJTh a inTeE ITdlor"W"uMasbr :us

ftld fS| ZRWC DRST2RC ThWd enW s p og
WOL Hll Coraf t:1 U I U

*0 Enrichment )L 3 s23 O b S

umup Summary (MWd) - B oIs r burnup used In estimate:
Ftom SFD ESBM

Nand"L- 7 kbMucinhtsdtoi to" metal mmn dmhW
_____________________________ 14 .527 bsM ma ued I be hWie rnp l tama.

Checks I

Esated Burnqt
uNIp% Gven Surnup Estimated EOL HWGlVen EOL HU

'Realo snfid cone emmwvl, storage. Ngoroedale.^ngbgtl nda rb .
fbo lr Mmw fo as kWd assoiat1ed whOt wka utb ded by mass bt got spekbup dlxtMW&UT).
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j
- - --___ Fuel Radionuclide Inventory Worksheet I .

LIuod w41Tenadlrntion < , A
Ful Nam MISCELANEOUS RSWF FUEL

SNFm 306
Fue Unls & Deww: 1- UNKNOWN
Heavy Htl Usa 0B0.- EOL-4161.515ka
ROD Sarage Slb: INEEL

'Fu decay att daft 1994
Estimates a cld 2010

Tenplate FF1F (FAST. SST, 10 tO 30%, PU & U)
5
rttpgat. Bwup(MWd): S0112

Tunple 50. tsHay U tiMes (Ulhc 0.0?29t81
Tbm". Dfa ThY 15-*

Estimated
Canister usage:

110tW
i 2.00

IIL FEsluts . In 5.x 4 b Y. Yb Gamnm Sources

Photon Total
CUIUWd From Nominal Bounding Fuel InI Activity Nominal Fuel Bounding Fud Enewgy Photonuftec

Radiaoucilde Tenpide Fuel Bunup (UWW Burmup UWd' I (CI InventorlesM IknentoriesC Group (boundingy
Ac-227 1-3735E-12 12,522.18 28.967.98 O.OOE.00 1.72E-08 3.8E-O Avg. _.Y
An-241 7.9527E-02 12,522.18 28,967.96 .OSE.03 9.04E03 tO4E+04 0.015 1.8695,15
An-242m 2.10t3E-03 1252218 28,967.8 0OOE+00 2.64Et+01 10E+01 0.0200 3213E+14
Am-243 1.0760E-04 12s5218 28,967.98 0.00E+00 1.35E+00 3.12E+00 0.0375 3.599E0t4
C-14 2.6141E-05 12,522.18 28,967.98 .OOEEC00 3,27E-Ot 7.57E-01 0.0675 4.118E+14
C3-3 3.4243E-1O 1215228 28,967.98 0.00E+00 4.29E-08 9.92E-06 0.08650 1.791E+14
Cm-243 16.092E-4 12,5218 28,967.98 0.OOE+00 a28E+Q0 1.9tE+t0 0.1200 1.830E+14
CKr2- 7.9933E4- 12522.18 28,967.98 O.OOE+00 3.78E.01 067E+03 02200 1-3s6E+14
CG260 1.5s34E402 12,522.18 28,967.98 O.ooE+0O Z.OOE+02 4.62E-02 0030 6.93E+13
CR-134 4.6356E4-2 1252218 28,967.98 O.OoE+00 5.20E+02 1.34E+03 8zm 23SE+1S
C-135 4.7693E5-0 1252.18 28,987.98 0.07E400 1.57501 1.32E+-00 oTh 7.7P2Eow
C-137 2.1113E+00 12,2218 28,967.98 O.OOE+00 2.64E+04 8.12E+04 12n00 e .7o4Eut3
Eu-ts4 4.8092E402 12,522.18 28,987.98 O.oOE+CO 6.02E+02 1.3sE+03 17500 1.114E*t2
EIF155 es447E402 12=.218 28,987.98 O.OOE+OO as7E+02 1.saE+03 22s0 3.755E+to
F-55 5.98479E-03 12,522.18 28,967.98 0.OOE+00 72.2E+02 1.69E+02 2O7500 e 33E+d o
1W3 -939E2-03 12,522.18 28,907.98 O.O1E+o0 1.12E+02 2.59E+02 (Wat 4ssW6Ea
1-129 1215E0- 12,522.18 28,967.98 0.00E+00 tetE-42 3.73E-02 3.51+0 ee7+3E
Ker-85 7.Q94tE42 12,522Zt8 28.967.98 Q.OOE+CO &SBE+02 Z.06E+03 7DOO 9.878E~o
Np-237 Z.6715-E4 12,522.18 20.9e7.90 O.8E+C0 3.32E-02 7.69E-02 11T0000 t.2E+o5
Fa-23t 4.8s70E.12 12,522zts 28,9e7.98 O.OOE+CO 6.13E-M 1.42E407

9210 22t70E-13 12,522,18 28.967.98 0.00E+00 C .5O+09 2 .42E104
Pmt147 2.3eo7E-u t2,s2zt8 28,9i7.98 O.OOE+CO 2.7sE+03 6.84E+03
Pu-238 2.se36E42 12,52Z8 28,987.98 O.OOE+oO 3ss9E+02 a30E+02

FuF239 3O52E42 1252Z8 Qoo &66E+04 e&56E+04 v6.tE+04

Pu-240 2.0790EE02 1Z52208 28967.se 3.36E+04 &3.3E+04 3.42E+04
FuF241 -48316E-M 125218 O.CO 15t1E+08 1.0E+08 t.5tE+oe

Pu-242 1.1052E-05 1Z522718 2e,9e7.98 8.95E+OO ZQ59E+C0 927E+CO

FRa-22s 5.7471 E-13 1252Z.18 281,967.9e O.OOE+OO 7.20E409 11.66E408

Ra-228 s.4ss7E-17 1252218 28,967.95 QO.OE+oO e.ssE-t3 tS59E-t2

Ru-10s 1.4ss2E402 11252Zt8 28,967.98 O.OOE+OO 1.83E+M2 4.22E+02

So-79 1.0137E-05 12s=18 28,967.98 O.OOE+00 1.27E.01 2.94E-M
gF-12e 4.3s72E-s 12=1Z8 28,987.98 O.OOE+CO .5soE-t 127E+CO_
sr-g 7.632SE-01 12s=z8 28,987.98 O.OOE+OO ss66E+03 2.2tE+04

Tc-99 3.94t2E404 12,522.18 28,987.98 QOO0E+CO 4.94E+CO t.14E+Ot
TIF229 t.64s7E-t2 12,522.18 28,987.98 O.OOE+CO 2.06E486 4.77E408

Th-230 1.822-10 12,522.18 28,987.98 QOO0E+CO Z36E486 5.45E406

TtF232 IL7eoE-17 12,522.18 28.987.98 o.00E+00 122E-12 2.83E-12

TF-208 52722E407 12,522.18 28,987.98 O.OOE+CO e.60E403 1.53E402_
U-232 1.4s2sE-0s 12,522718 28,.987.98 O.OOE+CO 1.s7E42 4.32E402 Thermal Powr
U-233 2.1113E-10 12,SMIS 2sse67.98 O.oOE+oO 2e64E-s a12E486 NoialHa Bounding-
U-234 Ess52sE-s 12ZS22-18 28ase7.98 O.QOE+CO 2.4sE402 5.66E402 Output HealOupu
U-23l5 -9.7920Eat12= 1et8 QQD te0I- 02 1.34E-M 1.W-Ea 2 (w nan$)

80238 130 1.157QE407 1.22 t8 28.9e7.98 QOOE+CO 1.4sE43 3.35E-03 35sE+03 4.02E+0
UF238 -1Js14E47 12t1580 f.o 9.s7Et s.ssE41 "7Et Total Totai
Y-90 7.6329E-M 12 ̂ 918 28,9e7.98 O QOE+Co 9.s6E+03 2.21E+04

Other u Raw w 2 Z71E+Q4 &28E+04

ILTempitte Seec iS-tr. Bunp &_sr. nd Cbecl .,; UOR;-;
Templat, Selecum Summary

From SFD sed Basis for Pammeter Diffenc
Ron" Modwto FAST | FAST TN$ TwV npbtusd fw rb"mo

Fudl Cbdfthg SST | SST T* kW M1101 OR d _-A R0w~m (1 ) aid 80t.1 ms firis m
BOL HUl Conturs UNKNOWN P u t U U w^ a YX fUt

80L Enrih me %, 1010r 30

ButnuP Summary~ Baw for bumup used In estimalis
Fnx SM Esthna

tom 12Y!Zt8 ini Wm Wmn SFD njcw&ldb ID WM uing 10L.14 051t
L 8 j 0 ~~ u tarap Wea29 87. 9 6 a SFD ad wowale WM ual B6L,41740t61lq

Checks

Estimated Bmumu
BuMPnupltipiter, Given Barnup Estn&W EOL HlilC-%n EOL HU

0021 IBoundbst~~~~~~~~~~~~Etiae °.°St~lat31.N

'ReFto ah n, core mmoal, stoags hii or ober daft cmbnt to Imrasalon Mawr for khL
3
Toll butrn ford fuk assoiated WMt ad wobb mult be cwd by SOL heavy meld man et gat speck bump va:es (MWdUV.

j

j

J
I
I

J

i~
j
i
J
I

I
J

IJDOESiit E0
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Fuel Radionuclide kwntory Worksheet
ILFuad -4Template Inortionu- ; j

Fued Name: MISCEIlANEOUS TREAT FUEL (MOX)
SNF D t, 369

Fuel Units & Desor: 1 -UNKNOWN
Heavy Metal Mea: BO. ; EOL.0.115
ROD Storape Se: INEEL

'Fuel decoy tM date: (994 '
Estimates ia of: 2010

Tenplate: (Worst Ca)
5

rep9Ae Btturnup(UIWd): 62.a
Tamptate SOL Hea Metal Mses O): 0.00186586

TaM"De Dae Thee: 15 wears

Estinated
Cankoder usage:

1 0.01 1

IL E _a.ia.its In e ' b ' Yb Gamma Sources

Photon Total
CIllWd From Nominal Bounding Fuel Initial Aetity Nominal Fuel Bounding Fuel Energy Photonsiec

Radionuclide Template Fuel Bumup (uWd:
5

Dunup (MWdf (CO trNventorles(Ci) lentodes(Ci) Group (buding)
Ac-227 1.4157E-06 114.14 114.14 0.00E+0C 1.62E-04 1.2E44 Avg Mev
Am-241 6.2608E+00 114.14 114.14 O.OOE+0O 7.15E+02 7.15E+02 0.0150 2566E+14
A-n242m 1.8448E-02 114.14 114.14 0.00E+00 2.11E+00 2.11 E+00 0.0250 6A46E+13
Am-243 1.6352E42 114.14 114.14 O.OOE+00 1.87E+00 1.87E+00 0.0375 5021E+13
C-14 1.2112E241 114.14 114.14 0.00E+00 1.38E+01 1.38E+01 0.0s75 6027E+13
Cl-S 22860E43 114.14 114.14 O.OOE+00 2.61E-01 2.61E-01 0.0o50 2S03E+13

m-1243 1.408E-03 114.14 114.14 O.ODE+00 1.51E-01 1.21E01 0.t250 23E+13
Cr-244 35224E401 114.14 114.14 0.00E+00 4.13E4+01 .4.13E7.1 0030 2291E+13
Co-60 3A2998E+02 114.14 114.14 0.00W2+C0 415E+4 4.45E+4 0.3750 953.E+12
Cs-134 Z8276E41 114.14 114.14 0.00E+00 3.23E+01 3.23E741 o4 lA64E+14
Cs-135 423.4249 114.14 114.14 0.002+C0 5.02E2 5.02E472 OJS5o 1526+13
Cs-137 332405E+01 114.14 114.14 0.00E+00 3.81E+03 3.71E+03 12520 3-CBE+15
Eu-154 62354E+00 114.14 014.14 3.0W2+01 7.0+02 7.14E+02 1.751 4SWE+11
Eu-123 1.1628E+00 114.14 114.14 Q.4OE+00 1090200 319E+02 0 1.755E+10
Fe-55 .0024E+01 114.14 014.14 O.OOE+400 0.92E+03 4.92E+03 2750 402sE+08
i-3 7.678E401 114.14 114.14 O.OOE+0 8.52E+00 152E+01 35c0 1.04sE405
I-1Z9 1.0618E456 114.14 114.14 O.OOE+CO 121E403 121E403 SAWGo 2536E+oS

-5 Z1802E+0 114.1 114.14 . O.OOE+02 2.4.9E+02 2.49E+02 7Ds Z2918E+04
p-237 15626E744 114.14 114.14 O.OOE+00 1.78E42 1.78E42 11 C35E+03

Fa-23t 2.860643 6 114.14 114.14 O.OOE+00 3.27E24 3.27E84a
U-210 .0448E4.9 114.14 114.14 0.002+00 2.33E-07 Z.33E4o7
U-23147 33212E+7 0 114.14 114.14 0.00200 3.79E+02 1.79E+02
Po-238 43.5400E-0t 114.14 QO 3 Q9Es41 O.OOE+00 3 Q9E+Ot
FU29 -4.8280E 02 114.14 QO 3.74E+OO Q.OOEs40 3.74E+DD

Pu-240 4.0il95E-0t 114.14 Qoo0 4.77E+OO Q.OOE+CO 4.77E+OD
FU-241 2.5280E+01 114.14 1.14 123E+03 Q.OOE+7 O 1.23E+03
u-2242 -1.1381E44 114.14 0020 2.06E822 7506E473 2-06E402

Ra-226 1.Q977E48 114.14 114.14 1.29E+O 1.25E-06 1.25E4T6
Ra-228 5.4624E407 114.14 114.14 QOO0E+OO 6.23E405 6.23E057
Ru-106 3.7939E403 114.14 114.14 07.3OOEs40 4.33E401 4-33E-01
Sr 79 1.9186E404 114.14 114.14 QOO1E+OO 2.19E402 Z.19E402
Sn-126 156673E404 114.14 114.14 QOO0E+OO 1SOE402 1.90E402
Sr-90 3.1860E+01 114.14 114.14 0.00E+00 364E+03 364E+03
Tce99 d .7678E43 114.14 114.14 QOOE+OO 7.72E401 7.72E01
Th-229 72928E407 i114.114 114.14 OCOOE+OO 8.32E405 8.32E405
Th-230 2.4191E406 114.14 114.14 QOOE1+OO Z.76E404 2.76E-44
Th-232 6.020SE4Y7 114.14 11414 QOODE+DD 65E405 6.it7E405
TI208 1.0599E44 114.14 114.14 QWOE+OD 121E402 1.21E402
b?32 259743E404 114.14 114.14 QW0E+OD 3.28E42 328E402 Thermal Pounre
U-23 35128E404 114.14 114.14 QOO1E+OO 4.12E402 4.12E42 Ntorrnal Heat Bouniding,
U-234 12788E402 114.14 11414 QW0E+oo 1.46E+CO_ IIAGE+0 CAE Oulp I Out~ut
U235 5.7486E404 114.14 114.14 1.03E-C4 QS7E402 &.74 (walls) (Wafts)
U236 23485E44 t14t4 114.14 QODE+CO 2.68E402 2568E402 7.74E2 7.75EOM
U-M8 i.1581E44 114.14 114.14 1.29E405 1.32E402 1.32E402 Total ToWa
Y-9D 3.1860E+01 114.14 114.14 O.W0E+OO 364E+03 3564E+03
Other Raionci 9.17E+03 9.17E+03
t[L &ieS Swww, B.;;p Sn. Y 'A- 0.&..

T ternu Selection Smary
rWeSD L e Basis Or Parameter Wfferences:

F l al i d itv UNKNOWN SSThnd conia waiound.mrseace cus rd
eOL HU Constiuents U17kap u

60L Enrichment 0 b100

Burnup Summary (UWd? j asis for burnup used h estimate:
From SFD ______

Nominal t 114.1, Nkman iselalr biftwgunu
ousding: 114.1, Bwing sn iremd byndxstq SOLeageutal enus mrass EOL

Eurnupam tu~plbr Given Surnmp Estimted EOL NWiven ESO H1U
omitial: 14.21 891.4

60unding 1421

'Rwac dor r o ,p.siippi or ordud asnnnug botionobr bet.

Totai buep for an ki a ia wah ud be ed by OL h n ss m D gd s _ v MWVT).

DOEISNMJEP478
Revision 0

March 2003
Page C-1 l of C-681



J
Fuel Radlonucide Inventory Worksheet

LFud an4 TeIp Informeda R. I
Fuel Nun. MISCELLAIEOUS TREAT FUEL (U-METAL)

SNF ID : 906
Fid Unis & Decr: I -UNKNOWN
Hoary Metal Mom OL- ; EOLa0t.ag
ROD Stora Slt: INEEL

'Fude decay stat dl: 1994
Eat' h u asof 2010

Templa. N-Reactor (Grapha. ZIrC, 0 In 5%. U)
5
Templfte Bumul(MWc* 69600

Tonplafe DOL Heas Mt Mas (1Th 11.6
TernplXa DeM Thb 15 years

Esthnated
Canister ussagti

18x1V _
0.01

iIL Estimames 0 as 11 X. b V Yb Ganme Source.
Photon Torl

: CIUWd Front Nominal Bounding Foal Initibl Activity Nominal Fud Bounding Fuel Enegy Photons/sac
Radlonucidds Template, Fuel Bumup (MWd) Buanup (MWdf (Co bwrmton<a*C Inventohles(Ci) Group (boundingj
AC-227 0.0000E+00 126.70 126.70 0.00E+00 O.OE+00 0.00E+00 Av-. MV
Am-241 7.2313E-02 126.70 128.70 .OOE+00 9.16E+00 9.16E+00 0.0150 s322E12
Am-242m 6.2011E4-5 12e.70 125L70 O.OOE+00 7.86E-03 7.86E-03 04250 1.706E+12
Am-243 4.6336E-06 126.70 126.70 O.ODE+00 5.87E-03 5.87E-03 0.0375 1.593E412
C-14 92170E4- 126.70 126.70 O.OOE+00 1.17E-02 1.17E-02 o.067 1.710E412
C-36 O.ODOOE+00 126.70 126.70 0.OOE+0D O.OOE+00 o.OoE+00 0.0650 9.536E+11
Cm-243 O.OOOOE+000 1270 126.70 O.OOE+O0 0.00E+00 O.OE+00 0.1250 6.513E.11
Cm-244 7.4511E-04 126.70 126.70 O.OOE+00 9.44E-02 9.44E-02 0.2250 s.199E411
Co-80 3.4842E-04 126.70 126.70 O.OOE+00 4.49E-02 4A. E-02 0.3750 3.sa6E.11
Cs-134 1.079sE-03 126.70 126.70 0.00E+00 137E-01 1-37E-01 0.5750 7.564E+12
Cs-135 1.0066E-05 126.70 126.70 O.OOE+00 1.28E-03 t2sE-03 0.850 1.036E11
Cs-I37 1.6092E+00 126.70 126.70 0.00E+00 2.04E+02 2.04E+02 12500 6.918910
Eu-t4 1.8822E-02 126.70 126.70 0.00E+00 2.33E+00 2.38E+00 1.7500 2.86E309
Eu-155 1.7672E-03 126.70 126.70 0.00E+00 2.24E-01 2.24E-01 22500 2189E+06
Fe-SS 9.0172E-05 128.70 12670 0.OOE+00 1.14E-02 1.14E-02 2.7500 7.s70E403
H-3 4.3508E-03 126.70 126.70 O.OOE+00 5.51E-01 5.51E-01 35000 3.692E+03
1-129 &6008E-07 126.70 126.70 O.OOE+00 1.09E-04 1.09E-04 50000 1.326E+03
Kr-85 6.1662E902 128.70 12670 0.00E+00 7.81E+00 7.81E+00 7.0000 1.510E402
Np-237 7.7672E-06 126.70 1267'0 0.OOE+00 9.84E-04 9.84E-04 11.0000 1.7249E01
P4-231 0.0000E+00 126.70 12670 OOE+00 0.00E+00 O.OE+00

-j

-4

Ph-210 0.0000E+00 126.70 126.70 0.OOE+00 O.OOE+00 0.00E+00
Pm,147 1.817SE-02 126.70 126.70 0.OOE+00 2.30E+00 2.30E+00
Pu-238 22170E402 126.70 126.70 0.00E+00 2.81E+00 2.81E+00
Pu239 2.886E-02 126.70 1270 0.00E+00 3.68E+00 3.65E+00
PU-240 2.2830E402 126.70 126.70 O.OOE+00 2.89E+00 2.89E+00
Pu-241 1.1362E+00 12670 12670 0.OOE+00 1.44E+02 1.44E+02
PU.242 1.4526E-05 126.70 126.70 0.00E+00 1.84E-03 1.84E-03
Fa-226 0.OOOOE+00 126.70 126.70 O.OOE+00 0.0OE+00 O.OOE+00

SO-79 1.09OE1-0 126.70 126.70 0.00E+00 1.38E-03 33E-03 -
Sn-126 0.0000E+00 126.70 126.70 0.00E+00 0.OOE+00 0OOE+00
sr-go 1.1546E+00 126.70 126.70 0.0E+00 1.46E+02 1.46E+02

Tc-99 36494E-04 126.70 128.70 O.00E+00 4.62E-02 4.62E4-2

Th-229 0.000E+00 126.70 126.70 0.00E+00 O.OE+00 0.00E+00

T9-20t O.O0OE+00 12670 126.70 0.OOE+00 0.OOE+00 O.OOE+00
1-232 O.OOOE+00 12.70 12670 0.00E900 0.00E+00 O.0E+00
U-233 0.OOOOE+00 128.70 126.70 0.00E+00 0.00E+00 0.OOE+00
U-234 63994E-06 126.70 126.70 .OOE+C00 &E1-03 8.11E-03
U-235 -12944E-06 12670 0.00 4.92E4-0 0.00E+00 4.92E-08
U-236 1.1932EOS6 126.70 12670 0.00E+0 151-E03 1.51E-3
U-238 40619E-07 126.70 0O. 7.99E-05 4.11E4-5 7.99E-05
Y-GO 1.1550E+00 126.70 126.70 0.00E+00 1.4AE+02 1.46E+02
08w Radionuclides .95E+02 1.95E+02

Thermi Power

Nominal Her4 Bounding
O0W ' Hea Output
(Watts) (waft)
2.1n+Ee 2S1E40

ToW Total

RR
-

From SFD Used as for P Difference:
Reactor UoderAt. P GRAPnrE Twonewa wedlarle t r9i _ar

wuS Cddt UNKNOWN z RC I chm<n ssamd4qn) dtmu.
wxiiH14Cont U U

8C L-E0k81111 %A O bS

Iumuup Sumny (UWdrf fas tor bunup used In estimat:
From SFO Estimatsd

Nomhat h 1 2S170 Illyselequditbo b Is UMp
|oundkV 1 287O g B zvbhsbtg80L hsef need n we WEOL

Estimated Bumupl
puup Imuftiple Given Bpanu Estinated EOL HW0vuen ECL HO

aounldkwA 87.91
Reade dsuldown, core renuoyd, soage. adpplng or carer dale cr*g VWa krab on ceased #ar hMUl

'Tou hanup ford fus! associaled 1~h rf. wortkatid mus be dtded by 8OL heavy m mas gt spedAc bumup value (MWd&M.

DOM/NFAREP-07
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Fuel Radionuclide hwentory Worksheet
L-e and Tempate jaflarpmi o n

Fuel Name: MTR CANAL SCRAP
SNW D O 1062

Fuel Unia & Deecr 105 -CANISTER OF SCRAP
Heavy Mea Mass: SOL. ; EOL=26.975k9
ROD Storage Urt UIEEL

'Fuel decay tat date: 1979
mmatmeemo"t D10

Ternplate: PWR (Light Water. Zlrc. 0 to 5%. U)
OTemplate iwdnup(kWd): 61.92

Trnplate .OL Heavy eta Mass (MUT) 0.0017911
Terolxte Decay Time 25 ears

Eathuated
Candster usage:

NC
106.00

XL Estimates I N . D b | Gamma Sources

Photon Total
CVMWd From Nominal S1oundIng Fuel hiltial Activity Nolinal Fuel Bounding Fuel Energy Photonaftec

Radionuclide Template Fuel Bumup (IWdW' surnup (MWd) (CI) Iventorles(CI) nventorles(CI) Group (ounding)
Ac-227 6.6376E-10 266.26 632.51 0.OOE+00 1.77E-07 3.53E-07 AVg.31eV
Am-241 1.3144E-01 266.26 632.61 0.OE+00 3.50E+01 7.00E+01 O.Oso 3M21E+13
Am-242m &0030E-04 266.26 532.51 O.OOE+OO B.OE-02 1.60E-01 00250 7.334E+12
Ar-243 6.2629E-04 266.26 632.51 O.OOE+OD 1.67E-01 3.34E-01 0.375 7.098E+12
C-14 4.796SE-05 26626 632.51 O.OOE+OD 1.26E-02 2.546E-2 0.075 7.744E+12
Cl-S 8.0207E-07 26626 5632.51 O.OE+00 2.14E-04 428E-04 O0.6SO 4.103E+12

-1243 3.1993E-04 26826 532.51 O.OOE+00 8.62E-042 1.70E-01 02500 2.97E1+0
k-244 71851E402 266.26 532.51 O.OOE+00 1.91E+01 3.83E+01 02700 3223E+12

Co260 9.522-03 266.26 632.51 Q.OOE+00 2.$4E+0D 5.(7Ee 03 7 5100 .15t1E+t2
Cs-134 1.1682E-03 2t6.26 532.51 O.OOE+00 3t1E-01 6.21E-01 0.575 3.473E+t3
C-2135 1A323E4-5 266.26 632.1 Q.OOE+00 3s.4E-03 7.69E-03 OBSOO 6AE+1

Cs-137 121 13E+OD 266.26 532.51 OOE+00 41.6E+02 0 273 2 125X S259E+t
EP154 4S0E6-02 266.26 53251 O.OOE+00 i.20E+01 2.41E+01 175W 2DZ9E+10
Eu-155 7.1479E43 268.26 532.51 O.OOE+00 1.90E+00 3.81E+00 22500 3.74SE4W
Fe-24 &1919E-04 266.26 532.51 .OOE+00 1.55E-0t 3630E481 2.7500 4212E+f

-4 13s83£6E402 26626 632.51 .OOE+00 9.8E+02 1.94E8 1 JSOO 5.523i-+0
i-129 s5628E4-07 26626 532.51 O.OE+00 21.7E1-4 s.23E.44 2.0 2321E05
Kr-85 5.3844E02 266.26 532.51 Q0OE+00 1.438+-0 2.07E+01 76M 2.E*04

a237 1.0546E4-5 266.26 632.51 eOE+o00 Z81E-03 2.62E-03 110OO 3t2eE+
ua-231 1.1370E-09 266.26 632.51 .O0E+00 3.03E-047 3.O4E-7

be-4 3.3624E-101 266.26 532.51 QOOE+O0 8.95E-09 13.9E8-0
Pn-.1147 6121E-03 266.26 532.51 .OOE+00 136E+00 2.73E+00
Pu-2z8 1.0169E302 266.26 532.51 0O.OE+00 3.15E+01 4610E+01
TPc-0 1.1626E2-0 26826 632.51 O.OOE+OD .106E+-0 .10E+OD
Pu-240 1.5061-1 26826 532.51 .OOE+00 4202E+80 8.04E+D0
Pu-241 1.4547E+00 26626 532.61 .OOE+O 3.88E+02 7.72E+02
Pu-242 64260E4-5 266.26 32.51 O.OOE+00 1.J1E-02 842E2-0
ia-226 1.1392E-10 266.26 532.1 O.OOE+00 5103E. - 1.07E-04
Pa-22i 61841E-12 266.26 532.51 0.OOE+00 1.38E-09 27GE-0e
u-106 23S012E4-7 266.26 532.51 0.00E+00 1.67E-04 3.E-04

St-79 12379E-05 266.26 632.51 0O.OE+00 3.3E-0O3 6.59E-03
Sn-126 2-5210E-05 266.26 0.051 O.O1E+02 6.7tE4 1.34E-02
sF9 1.16r30E+00 2636.26 Q2.51 OeODE+00 3.10E+02 6.19E+02

Tc 99 3.937E404 266.26 632.51 O.OOE+OO 1.E05E1 2.10E120

T-229 8.5615E-11 26626 532.51 .OOE+00 2.28E-08 45tE4-08
Th-M0 1A493E48 266.26 532.51 Q.OOE+OO 3.86E46 7.72E406

T-23 652963E-12 26626 632.51 Q.602-+02 1.41E5-0 2.82ETo9
TY-0 1.6202E407 266826 532.51 Q.0oE+00 5.18E405 1.02E104
Oh232 a2e83Es47 26026 632.51 8O0E+0 1.312-4 2.77E04 2 po
is2m 2.4386E408 266 26 532Z51 QeOOE+oO ew49E-06 1.30E405 Norninat No Bounading
U-234 4.7012E-06 266.26 532.51 O.OOE+oo 12SE-02 2.s0E-2 oqlX "GMt Ou4tw

UL235 -1S492E-06 266.26 QOO0 11 eJE42 1510E42 1564E42 two")l mats}

U-236 7.575ftE46 265.26 1W.511 QOOE+OO 2.02E403 4.03E403 7.10E+X 1t.416E+5t1

s23m -2.S123E407 2e6626 0.00 aeSE-2 &65E-02 &e6E.2 Total Total
Y-90 1.1631E+00O 266.26 532.51 Q.OOE+oo J.10E+02 6.19E+02

Oter Radionuclides 4.50E+02 9.00E4,e2

ku.T te leclionsp Bm, r .aadlecs .- _____-_______:-

Ter.phfat Selection Summary_
Freem S 7 Used for Pmeter Differences:

Reactor Modrtor R IGHT WATER TeAtlest wound br lb owwt ima

Fuel C Idh 9 ZIRC klw minuet n n i t tt h nr )
BOI MMt C. flt; U

OLEn t% | ObS

urup Summary (tWd? Bas for bunup used In estimate:

From SFD Ee

ee*WLe bIrep Ima, km SFD ad oMnallmI asft 1 255kq

~~~~~~~~~~~53Z.5t liumt _mdo bmmml tet tWn.

Check

ethnatad SBumupr

8u mup w l Gten Surmp EaCmate C0L IVGlven D0t HM

'Reactor d ,dw. co re nmm . ptrS ecr er dab S .t a on o for We.

'Tott tenup Our ald kW oated wilh Irt w ot "St tb di by 80L hymelan I g pe UmV s r1MWW".
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Fuel Radionuclide inventory Worksheet :

L Fadel andTe ste Infarsrmtiew. ., Y:
Fud _mmW MURR (UALXQ CO.UMENA

SNF ID 142
Fwt Unie & Decm 32 -24 CURVED PLATES
Heavy Metal MaE BOL-512k1g; EOL.21.725kg
ROD Storae Slb SRS

'Fwd dea tot dat 185
E sata asd: 2010

Template: ATR (Ught Water. Akn., SO I10o0. U)
tmaateaunup(Mwt4 3672

Template O Heavy Metal MM (MlT 0.00116686
TOMoa DeayW Thu. 25 yael

Estbiated
Canister usage: J

ts'x10
1 1.33

IL sftimatm - 6 X b Y. yb Gamma Sources

Phtoton Total
CiJ*Wd Fm NomnJ Boundiqig Fud Initial Actabft Nominal Fud Bourding Fuel Enrgy photoitaft

Radlonucltdn Teplalt Fud Burmp (UWdf Bumup (UWd {CI) IkwentegC1) IEnwntorles(CI) Group (bounding)
Ac-227 1.1465E-09 4.521.60 9,043.20 O.OOE+00 5.18E-06 1.04E-06 Avg MaV
Am-241 23056E-03 4,521.60 9,04320 O.W0E+00 1.04E401 2.08E+01 0.0150 8462E+14
Am-,242m 4.1476E-07 4,521.60 9.043.20 O.OE+00 1.88E-03 3.75E03 0.0250 1.758E+14
Am-243 1.4894E-06 4,521.60 9,043.20 0.OOE+00 6.734-03 1.35E-02 0.0375 1$31tE+14
C-14 5.710NE-09 4,521.60 9,043.20 0.OOE+00 2.58E-05 5.16E-05 0.0575 1.644E+14
t>36 1.3124E-32 4,521.60 9.043 0.006+00 5.93E-29 1.19E-28 0.0850 9.920E+13
Cmr,243 1 .4562E-07 4,521.60 9,043.20 Q.OOE+00 6.58E-04 1.32E-03 0.1250 t.644E+13
Cm-244 2.4221E-05 4,521.60 9,043.20 0.0OE+00 1.10E-01 2.19E-01 02250 .564E+13
Co-60 2.7560E406 4,521.60 9,043.20 Q.COE+00 1.25E-02 2.49E-02 t750 3i723E+13
Cs-134 5.8851E-04 4,521.60 9,043.20 O.OOE+00 2.66E+00 5.32E+00 0s70 6.104E+14
Cs-135 3.4477E406 4,521.60 9,043.20 0O.E+tO 1.56E-02 3.12E-02 08500 8.796E+12
Cs-137 1.8099E+00 4,521.60 9,043.20 0O.OE+O &18E+03 1.64E+04 12500 4.8916+12
Eu-154 1.6838E602 4,521.60 9,043.20 O.ODE+00 7A1E+01 1.48E+02 1.7500 Z417E.1
Eu-155 2.3967E.03 4,521.60 9,043.20 O.ODE+00 1.08E+01 2176E+01 22500 1.722E+07
Fe655 3.2707E-06 4,521.60 9.04320 O.ODE+00 I8Et-01 2.96E401 2.75O 1.410E+07

3.4504E-03 4,521.60 I 1.56E+01 312E+01 1 33.000

3.940E+02
9.5615E-06 4,52t.60 9.04320 0O.DE+O 4.32E-02 8.65E-02 I 110000 4.407E04

Pa-23t 2.796SE-09 4,521.60 9,043.2D 0.ODE+00 126E.05 25 i6-0 _
Pb-210 1.2612E-10 4,21.60 9,043.20 .O0E+0O 5.70E-07 1.14E-06
Pm-147 1.252E-02 4,521.60 9,043.20 Q.OOE+CO 5.86E+01 1.17E+02
Pu-238 1.7549E402 4,521.60 9,04320 0.00E+0O 7.93E+01 1,59E+02
Pu-239 4.2810E-04 4,321.60 9.04320 .OOE+00 1.94E+00 387E+00
Pu-240 2.4357E-04 4.52160 9,043.20 0.OOE+00 1.10E+OD 220E+00
Pu-241 2.6277E-02 4,521.60 9.04320 O.ODE+00 1.19E+02 2.38E+02
Pu-242 3.6329E-07 4,521.60 9,043.20 0.00E+00 1.64E-03 329E603
Ra-226 4.4444E-10 4,521.60 9,043.20 0.ODE+OD 2.01E-06 4.02E-06
RA-228 1.9714E-14 4,521.60 9,043.20 O.OE+00 8.91E-11 1.78E-10
Ru-.1N 2.0477E-07 4.521.60 9,04320 0.00E+00 9.26E-04 1.85E-03
Se-79 1-2933E-05 4.521.60 9.04320 0.00E+00 5.85E-02 1.17E-01
Sn-126 1.1574E405 4,521.60 9,04&20 0.00E+00 5.23E-02 1.05E-01
Sr-9O 1.7092E+00 4,521.60 9,043.20 O.00E+00 7.73E+03 1.55E+04
Tc-99 4.2239E-04 4,521.60 9,043.20 0.00E+00 1.91E+00 3.82E+00
Th-229 7.726SE-12 4,521.60 9,043.20 0.00E+00 3.49E-06 6.99E-0t
Th-230 5.8497E-4 4,521.S0 9,043.20 0.00E+00 2.646-04 5.29E-04
Th-232 2.6906E-14 4,521.60 9,043.20 O.ODE+00 1.22E-10 2.43E-10
TP-20E 4.4336E-06t 4,521.60 9,04320 O.ODE+00 2.00E-04 4.01E-04
U-232 12037E-07 4,521.60 9.04320 O.ODE+00 5.44E-04 1.09E-03
U-233 3.0011E-09 4,521.60 9,04320 O.OE+00 1t36E-06 271E-05
UL-234 1.8497E-04 4,521.60 9,04320 O.O0E+00 8.36E-01 1.67E+00
U-235 -2.7235EOtt 4,521.60 0.00 5.08E-02 3.84E-02 5.08E-02
UL-236 1.5493E-05 4,521.60 9f04320 O.OE+00 7.01E-02 140E-01
U-238 -4.2851E-09 4,52.60 0.00 5.49E-04 529E-04 5.49E-04
Y-90 1.7094E+00 4S21.60 9,04320 O.OCE+00 7.73E+03 1.55E+04
Other Radonuck dss 7.79E+03 1.56E+C4
m Telate Sdectfdas Strumiry. Bhmp Summw.a and Checla i_

Templets Selection Summay
From SFD Used Saui fbr Parameter Differences

Reator 1 : udr rATeR UUGHT WATER
Fue CbUddb ALUM

BOL HUi Co. tie U U |
DM. sE.rtwm SL 3.5 t o so 10D

Burnup Summay (Wd)P ase for bumup used In esfimate
IFr SFD ~ EstihuaWrumu~~ Summery ____________32 ternW m .dm km SFD (axwefled loM~dj

IChecke

Thermal Power
lomind Heal BoundibS

OuWt Hest Output
(Wat) : (Wats

*5sE81e 1.91E.02
Total Total

J

I sornup 110819w Bad w Ia Esa EXO. HMIGbv EOI. HM
r O.5

In gi
'Reactor sktown, coe removal, sora, *ppg or oer dab cwig that irradalln ceased frud.

ITOrb bump fbr an fud associated with oad wafthee mud be dvkde by 90L heavy meanl m e a et palc bu values (MWdOMT). J

J
JDOO/SN/F/EP-078

sevisl~f 0
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Fuel Radlonucilde Inventory Worksheet

F.el 1an1: MURR (UAI)Q COLUMBIA
S# IFD : t962

Fuel Units & Des0r: 24 -24 CURVED PLATES
Hey lebl MU: BOL.18.Afkt EOL.16294kg
ROO Stoge SMe: SRS

'Fuel da SrtW doW 1965
Estitats as of: X010

T onplute ATR 0U4 Waler. Alan. 60 ID IO0 Uf)
'Template urnwp(UWd): 3672

Template ROL Mewy eta Mass (1T): 0.00116689
.,t~t -l~_ .bsD 25 ba : .,

Estimaed
Canister usage:

16Sl11
1.00 1

[L~a~inutY a X,, b Y. Yb Gamma Sources

Photon Total
CilUWd From Initia uoldg FUSS biial Activity Nomtinal Fuel Bounding Fuel Energy Photons/sec

Radionucide Template Fuel BuMWp IWdO BtusoRP (UWMd)' (CO l) bweIVe(CI nhventorles(CI) Group PdURdng)
Ac-227 1.1465E-09 3,39120 6,782.40 Q.OOE+00 3.89E-06 7.78E-06 Avg. lbV
Am-241 23066E-03 3.39120 6,782.40 O.OOE+00 7.82E+00 1.56E+t01 00150 6347E+14
Am-242m 4.1476E07 3.39120 6,782.40 0.00E+00 1.41E403 2.8tE-03 02s50 1318E+14
Am-243 1.4894E-06 3,39120 6,782.40 OOCE+0O0 5.05E-03 1.O1E-02 0.0375 1.148E+14
C-14 5.7108E409 3,39120 6,782.40 Q.OOE+00 1.94E-06 3.87E-06 0.0575 1.233E+14
Ck.36 1.3124E-32 3,391.20 6,782.40 0.00E+00 4.46E-29 8.90E-29 0.0850 7A40E+13
Cm-243 1.4562E-07 3,39120 6,782.40 0.00E+0 4.94E4-4 0.86E-04 o60250 48a3E+03

Cm-244 2.4221E465 3,39120 8,782.40 Q.OOE+OO 8.21E402 t.64E-01 0225 GA23E+13
Co-60 2.7560E-06 3,39120 6,782.40 0.OOE+00 9.36E603 2.85E302 0000 27s2E+13

Cs-134 5.8851E-04 3,391.20 8,782.40 O.OOE+00 2.OOE+00 3.99E+o s.7so 4.578E+14
Cs-135 3.677E406 3.39120 6,782.40 O.OOE+0 1.17E4-02 2.344-02 0.6000 6887E+12
Cs-t37 1.8099E+00 3,39120 6,782.40 Q.OOE+00 6.14E+03 23E+04 12500 310-+12
Eu-164 t.6386E402 3,391.20 0,782.40 O.OOE+OO 6.66E+Ot t.ttE+02 1.7500 1J812E+11
Eu-166 2.39s7E403 3,39120 8,782.40 Q.OOE+OO &12E+00 1.62E+01 Z2500 12M40~7

Fe-66 3.2707E465 3,391.20 8,782.40 O.OCE+OO 1.1tE-0t 2.22E-0t z750D IASE407
H^3 ~~~~~3.4504E403 3,39120 8,782.40 QOCOE+OO t.t7E+Ot 2.34E+Ot 350C0 7.9SX403

P-129 7-64100E07. 3,391.20 8,782.40 Q.ooE+ao 2.66E403 6.1tE43 &0000 2A85E+03
Kr-86 7.8s40E402 3,391.20 8,782.40 Q.OOE+OO 2.66E+02 6.3E+02 7.0xoD 2565E402
Np-237 9.6616E406 3,39120 6,782.40 nOCOE+00 3.24E402 6.49E402 11.000 memsEol
Pa-231 2.79S8E409 3,39120 6,782.40 O.OOE+OO 9.48E4S6 t90E465
Pb-210 1.2612E-10
Pm-t

3,39120
3,39120
3,39120
3.39120
3.39120

6,782.40 O.0E+00

Q +0.001 o0 t.45E+00 2.90E+00 I
2.4357E-04 6,782.40 0.00E+00 8-02681 1.65E+00 I

Pu-2it 2.6277E402 3,391i20 0,782.40 O.OOE+CO 8.9iE+ot i 78E+02
Pi-242 3.6329E49 7 3,39120 6,782.40 O.OE+00 1.23E-043 2.4E4-03
Pa-226 4.4444E-tO 3,391.20 6,782.40 O.OOE+CO 1.61E406 3.01E406
RmF228 1.9714E-14 3,391.20 6,782.40 O.OOE+CO G.69E-1 I 1.34E-10
Ru-106 2.0477E407 3,391.20 6,782.40 Q.OOE+CO 6.94E404 1.39E403
Sr-79 12933E465 3,391.20 6,782.40 QOCOE+CO 4.39E402 8.77E402
Sn-126 1.67E4 3,391.20 8,782.40 o.ocE+ao 3.93E42 7.86E402
Sr-90 1.7092E+oo 3,391.20 7 7 ,782.407 O.OE0 S_0>0 1.16E+0
TC-g9 42239E404 3,391.20 8,782.40 nocE+Co tvA3E+00 216E+00
Th-229 7.7260E-12 3,391.20 8,782.40 O.OCE+00 Z.62E408 6.24E468
Th-230 5.8497E-08 3,391.20 8,782.40 0.OOE+00 1.98E404 3.97E044
Th-232 2.69C6E-14 3,391.20 8,782.40 O.OCE+CO 9.t2E-tt t.S:E-10
To-208 4#4336E-0 3,391.20 8,782.40 QOCOE+Co I1.60E4 3.01E044
U-232 t2)037E407 3,391.20 8,782.40 Q.OOE+CO 4.08E4-4 8.t6E044
U-233 3.00ttIE-09 3,391.20 8,782.40 QOCOE+Co 1.02E465 2.04E406
U-234 t.8497E404 3,391.20 8,782.40 QOCOE+CO 8271E-0t t25E+CO
U-236 -2.7235E46 3,391.20 QOO0 3.8tE42 2.88E42 3.8tE402
U-236 It-s493E465 3,39t20 8,782.40 nO.E+co 6.2sE42 t.O6E-0t
U-238 *4.285tE49 3,39t20 QOO0 4.t2E404 3.97E404 4.t2E044
Y-90 t.7Q94E+Co 3,391.20 8,782.40 nO.OE+00 6.80E+03 1.t6E+04
Ob1er Radoulde 5.84E+03 t.t7E+04
nL -e'v SeecdousSmn wvB Bum. andChecks
Template Selection Summary

Prwn am HUsed Basis for Parameter DlnfencesF Ractor moderator. ULkT WATER UhGI WATER

Fuel Cladb: ALUM ALUM
E3L MU Constiu : U U

0L Enrlhmenl % 93. 60o b OO

Eurnup SuRmealy fUWo asb for burnup used In estimate:
From SFD Eatlated

Nomnhank 3.80 411. tNrl banu laen el ba SFD0 mWId MM.

Checkss

IEatliate at"np
Bum ul* Glw Bumup Eatnated EO. HGlven EOL MM

noi0711 0.95

Thermal Power
Niominal heat f Budng

Outt -eat Output
(Wafti) (waftt)
7.17E401 1,43E402

Total Tolal

'Reor alshown. ore removal. arage, l g orof dots owdinIg *MIt hadalo ceased orlu.

Towa w or on km assodated wmi o workseenmust be divded by 80L heavy metat mass ID get wedic buneup values WI ".

COE�SNFiREP-O78 

March 2003

RevIsion 0 
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Fuel Radionuclide hventory Worksheet I
.Fued and Timplateinrwtioa .o,

Fud Har: ORR
SW ID 4461

Fuel Units A Des 17 -19 CURVED PLATES
He"vy Metal Ms: BOL.4.98lkg: EOLt32W2cg
ROD Store Site: SRS

'Fuel decay dta date: 1WS
Estimates as 2610

TemPlate: ATR (UgM Water, Akin., o0to 100%. U)
8Tanelate BaUMU(MWd): 3672

Tempate OL Heavy Maetl Ma" (): 0.00116689
Tu...,b. r- Iks.-

Estrnated
Canister usage:

Q047

ti. Eslinsates en W. Nb b Y. Yb Gamua Sources
Photon Total

CUMWd . Noeninal BoundingFuel tial tivity tNominal Fuet Sounding Fuel Energy Photonsfeec
Pationucide Template Fuel Burnup (Wd) SumnupoWo -(Ci) hwntort(C) Inventorles(CI) Group (bounding)
Ac-27 1.1465E-9 1,637.30 3,274.60 O.OOE+00 1i8E-06 3.75E-06 Avg. lNOV
Am-241 2diOS6E-03 1,637.30 3,274.60 .OOE+00 3.77E+00 7.65E+00 00150 3064E.14
An-242m 4.1476E-07 1,637.30 3,274.60 Q.OOE+00 6.79E44 1.365E-3 00250 .366E+13
Am-243 1.4894E406 1,637.30 3,274.60 0.00+00 2.44E-03 4.88E-03 0AM75 5.54413
C-14 5.7106E49 1,637.30 3,274.60 0.00+00 9.35E46 1.87E45 0.0575 5963E+13
Ct-36 1.3124E-32 1,637.30 3,274.60 0.00E+00 2.15E-29 4.30E-29 0osso 3.S628+13
Cm-243 1.45F21E47 1,637.30 3,274.60 O.OOE+OO 2.38E404 4.77E404 0,1250 Z406E+13
C-244 2.4221E405 1,637.30 3,274.60 0.00E+00 197E342 72.47E2 0.2250 3.101E+13
Co-60 2.7560E406 1,637.30 3274.60 0.00E+00 4.51E403 9.02E.03 0.3750 1.t42E61
Cs 134 5.8851E404 1,637.30 3,274.60 O.OOE+OO 9.64E-01 1.53E+OO o0s5s 2210E+14
Cs-135 3.4t477E-06 1,837.30 3,274.Bo QCOE+CO 5.StE403 1.13E 02 oASMo 3.18E# 12
Cs,137 1.8055E+00 1,637.30 3,274.60 Q.OOE+oo 2.96E+03 5.tX3Ei03 12500 1.771E+12
Eu-154 1.6386E402 1,637.30 3.274.60 QO0O1240 2.68E+01 5.37E+01 1B7500 s.150E+10
Eu-155 _2-3957E43 1,637.30 3,274.60 QOOE1+OO 3.52E+00 7.84E+00 22500 6237E+06
Frv55 3.2707E405 1,e37.30 3,274.60 Q.OOE+OO 5.3eE402 1.Q7E401 2.7500 6.107E+06
H4 3.4504E403 1te37.30 3,274.60 QOO0E+OO 5^65E+OD t.13E+01 3Ao lJSW4E03
I-129 7§s300E407 1te37.30 3,274.60 O.OOE+OO 1.23E403 2A7E403 5.0000 129SE403
Kr-85 _7Ar8#0E402 1,637.30 3,274.60 O.OOE+OO t.29E+02 2.57E+02 7D.o 1.425E+02
Np 237 1,637.30 3,274.60 O.OOE+OD 1t57E402 313E42 M11.000 1.596501

1,637.30 3,274.60 0.OOE+00 4.58E46 9.16E46Pa-231
Pb-210 1.2612E-10 1,637.30 3,274.60 O.0+00 2.06E47 4.13EW7
Pm-147

Pu-240
Pu-241

2.4357E-04
2.6277E42
3.6325E-07
4.44t4E-10

1,637.30 3,274.60 O.OoE+00 3.9E-01 7.98E41
1,637.30 3,274.60 0.00E+00 4.30E+01 6.60E401
1,637.30 3,274.60 0.00E+00 5.95E44 1.195E43
1,637.30 3,274.60 0.00E+00 7-2847 1.46E46

Pu-242
Ra226
Fa-228 1.9714E-14 1,637.30 3,274.60 O.OE+00 3.23E-11

Sr-50 1.70592E+00 1,637.30 3,274.60 O.OOE040 2.80E54 5.607E53
Tri99 42239E404 1 ,e37.30 3.74.eo QOO0E+OO &.92E-01 t.38E+OO
Th-229 7.7260E-12 1,637.30 3274.60 1.1OE+O 1.26E048 21.448
T-23D _ .8497E4.8 1,637.30 3,274.60 0.000E+0 9.58E405 1.92E04
Tl-232 an690uE-14 1c37.32 3,274.6 QClOE+OO 4.41E-11 a81E-11
TS206 4A433SE-0 1,637.30 3,274.60 Q.OOE+CO 7.26E405 t.4sE044
U-232 1.2037EW0 1,e37.30 3,274.60 Q.OOE+oo t1.97E404 3.94E044
U-233 _3.001E409 1,637.30 3.274.SO QOOE+CO 4.91E-06 SMeE406
U-234 t1.8457E404 t,e37.30 3,274.60 QOODE+CO 3.03E401 e6.0610
U 235 2.7235E-06 t,e37.3c QOO0 t OOE42 5.57E403 1.OE2
u-236 t.5453E405 1,e37.30 3,274.60 Q.OOE+oo Z54E42 5.E07E2
U-23B _-4.2851E-05 1,637.30 QOO t.t4E404 1.Q7E404 tItE044
Y40D t.7094E+CO 1,637.30 3,274.60 Q.OOE+OO 2.8C+C3 5.00E+C3
OtherRadinuclies _2.82E+03 5.64E+C

Tepate Seection Surtnnury
Frmar SFD Use for Parameter Diferences:

eactar fror- WATER UGHT WATER _

*OL HU Cal n .I U U
8OL Kwh ment % 93.19412969 60 b 100

BupSummary (Uwdf 18alsb tor burnup used In estimate:
_ From SDo T E.*.M I

Nominal: 0.471 1.637.3 banusad km N MM mel mm dedetd.
Sounding: 3274 z b lN e be Wm mk bzm.

Ctlecks

FEtinated J
sm MuntEer G_ _ Bu___ _ p _sted FOt. HG__n COL HU

Moaina: 1.04 3AM6.14 .1
d g ios0_

Thernial Power
Morninall Heat Boundingt

Output Heat Output
(watts) (wafts)

3.46+E01 f.2051
Total Total

'Rseatr seidon. me removal, elseage. ehpng or ebsr date co3nnhkg 1at khadagn ceased for luel.

Irdwl lur tor e ful asctedaw thb workuiset nust be diided by BOI heavy retal rnms bW t 4spdic burp vele (IWd6.

DOEGSN/REP-M7
RevIsion 0 March 200
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Fuel Radionuclide Inventory Worksheet - I
L futl anid T"Insejto Wnfoninilcq ~

Fuel Narme PATHFINDER ISLIPERHIEATER)
SNF 3 f 166

Fuel Unft & Dowe: 411 -ROD
Heavy liaw Mases: BOL=54.54kg9 EOL..S2.S~m
ROD StoresShm [NEEL

'Fud dc StW dats: 1967
EstlMtAIs M CO. 2010

Template Pathfider (Ught Water, SST, e0 to 196%. U)
'Tunplads Buw p(MWd): 6.01

Tenqt BOM Heavy Mel Uss (UT): 0.00012e82
Temnpla Deca Thie 36 year

Estinated
Canister usag.:

18x1W j
1 3.57

n. EAtin:tes i xb b Y. Yb Gamma Sources

Photoul ToW
CUIMWd Froo Noialia Boundig Fue Initi Activity Nominl Fuat Bounding Fuel Enegy Piotonsifao

Radbnuclklh Te. pa7 s Fuel Bumup (MWdf BumupP(W'diI (C) bvntorleecf) hventofeCI) Gou ng)
Ac-227 2.3344E-08 1,824.78 3,649.5 O.OOE+00 4.26E4S6 8.52E- Avq UV
Am-241 1.1135E-04 1,824.78 3,649.55 0.00.+00 2.03E-O1 4.06E-01 0.0150 2.724E+14
An-242m .5075E-09 1,824.78 3,649.55 O.OOE+00 1.565E06 lOE-06 0.02SD 5.061E*13
Ani-243 9.8519E-10 1,824.78 3,849.5 O.OOE+O 1t.80E-06 3.80-06 0.0375 4.S9K+13
C-14 2.3012E04 1,824.78 3,64955 QOE+OO 420E-01 8.40E-1 0.0575 6277E+13
C-36 1.2261 E-08 1,824.78 3,649.55 .00E+00 2.24E03 4.47E4M3 0.0880 S18E*13
Cmn-243 2.4875E-10 1,824.78 3,649.55 O OOE+OO 4.54E407 9.08E-07 0.12S0 2 070E+13
Qn,244 2.3178E409 1,824.78 3.649Zs O.OOE+00 4-2E-08 &46E-08 0.2250 2-746E+13
Co-60 7.0849E54 1,824.78 3,649.56 0.00E+00 1.49E+02 2.59E+02 0.3700 1.197E413
Cs-134 3.0266E40 1,824.78 3,649.56 0.OOE+00 7.52E303 1.10E402 700s0 1.0326+14
Cs-135 0316E4-05 1,824.78 3,649.55 O.0O+00 3E-042 1.11E1- 0.850)0 1.596E+12
CS-137 1.4511E+C0 1,824.78 3,649.55 O.OOE2+OO 2.65E+03 5.30E+03 12sc 1.964E+13
Eu 154 8.6955E404 1,824.78 3,649.55 O.OOE+CO 1.22E+00 2.44E+00 1.7500 514sE+10
Eu-155 6.9850E404 1,824.78 3,649.55 O.OOE+CO 1.27E+00 2.55E+00 220 1.0ssE+c8
Fe-55 1.2318E43 1.824.78 3,649.55 Q.OOE+CO 2.25E+00 4.50E+00 2.7500 3.090E+06
H-3 25141E-03 1.824.78 3,649.55 O.OOE+OO 4.59E+00 9.13E+00 35-xo 226sE+02
I-129 7.3195E407 1,824.78 =3,649.55 QOOEgO 1.34E403 2.67E403 5=50O 9.34DE+D1
Vj-85 4.1281E-02 1,824.78 3,649.55 O.OOE+OO 7.53E+01 1.51E+02 7.00Yo 1.032E401
Np237 1.1489E486 1,824.78 3,649.55 O.OOE+OO 2.10E403 4.19E403 11x0D 1.159E4WO
Pa-231 4.5241E-06 1,824.78 3,649.55 O.OOE+00 8.26E05 1.65E-04 I
P-210 6.4476E-13 1.824.78 3,649.55 O.OOE+00 1.18E-09 2.35E-09
Pn-1472- 1.1651E-4 1,824.78 3,649.55 O.OOE+00 2.13E+00 4.25E+1 0
Pu-238 2.9517E404 1,824.78 3,649.55 O.OOE+CO 5.39E41 11.08E+00
Pur-o 6.63649+04 1,824.78 3,649.55 O.OOE+00 122E+00 2.44E8OD
Pu-240 a6839E405 1.824.78 3,649.55 O.OOE+OO 1.58E- Ot &17E-01
Pu-241 7.1514E-04 1.824.78 3,649.55 O.OOE+O 1 -30E+00 2.61E+0
_u-2422 1.447E-l 1,824.78 3,849.56 0.006+0 260E-08 S2lE-06
Ra-228 1 .7654E-12 1,824.78 3.649.55 O OOE+00 3.22E409 6.44E49
Ra-228 8-2928E-12 1,824.78 3.649.56 OOOE+00 1S61E408 3&03E4
Fu-108 1 .8419E-10 1,824.78 3,649-W O OOE+00 3.36E407 6.72E407
SO1729 1.3223E-06 1,824778 3,6649.55 O.OOE+CO 2414-0E2 4.IE402

5wr-0 13549E+OO 1,2478 3,649.55 O.OOE+OO 2.49E+03 4.98E+03
Tc49 4.6856E404 1,824.78 3,649.55 O.OOE+CO &51 E41 1 .70E+OO
Th-229 1.4547E-1 1 11,S24.78 3,849.55 O.OOE+CO 2.65E48 5.31E486

71-
U-

Z16B54E4- 1,824.78
1

7.91
2.14 Thennal Power

0 Nornind Hest , Bounding
I Output � HlestOulpill

I- (Wattol . (Waftl I
S.ISE+01 GJM.M

Told Total

U-235 -2 1.1

Y-90 1.3662E+00
Other Radlonucl~es
TIL Tenant* S.efectlan Smnwv". Ibetvm

___ 1,824.78 3,64955 O.OOE+00 2.49E+03 4.98E+03
3.01 E+03 8.02E+03

an Sammy. ind
Templaft Selection Sum

Frtm SFD Used
Reactr 1 LkfWATER UGHTWATER

Fuel Cladd SST SST
BOL HI Con : U U

OBO Enrkchment%: 93.142426853 6D0 100

Bumnup Sununay (16Wd

Frem SFD Estimatd
boad 1,847t

Botndh~~~~~~~~l t~3649 st E

Basi for Parameter Differences:

Basis for bumup used In estnmat:

ft tdb~wainjiaie uts itee~metemna deeskoe4
lmn~eg bapUeau adaa eh n.

j

J
J
IEsthustatd Baumupf

bamnup muftnlpflr Given Swupnl Estinasted EOG. HUIC~ve EOG. H
Nmmbnak 0 .

Sounding:1 1.431 1 ~ ~ wip atos
Rao smoun. om eri 14soag3sio o te at wf"tatImamCWWfrfd

-Whnpfra u soiae o f m~fm e vb MhayaM 09dsokbnpvk ~ ) J

J
JD0EISNIFIREP-0778

RgvsIion 0
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Fuel Radionucilde hventory Worksheet
. _url *tat Ta~uplate Infurmmliw,

Fuel Uwe: PATHFINDER (StAPERHEATER)
SNFD# 6:14

Fuel Units & Descr. 6 -ROD
H Metal Mas: BOL.0796kg; EOL.0 7kg
ROD Storage Ste: INEEL

'Fuel decay aW date: 1967

Estimatea - te 20to
Template: PatNhnder 41.ght Water, SST. 60 D 1 00%. U)

'*rmpatee Surnqp(UWd): 6.01
Tmpate SOiL H"evy met m (am: 00012882

T--ef ir Tbhs -,- e-

Estlmated
Canister usage:

0Zx.0

.Eatnmtes 7 In , m x, Ib Y. Yb Gamma Sources
Photon Total

CLUWd From Nominal t oundingFuel InitalActivuty NominalFuel Bounding Fuel Energy Photonitec
Radionudide Tenmlate Fuet Bumwp (UWdt Bumnup (MWd) (C) tnvodes(CI) kntads(CI) Group (bounding)
AC-227 2.3344E08 15.04 30.09 O.OOE+00 3.51E-07 7.02E07 Avg. tev
Am-241 1.113E-04 t5.04 30.09 0.OOE+00 1.67E03 3,35E-03 0.0150 Z246E+12
Am-242m 8.5075E-09 15.04 30.09 QOtOE+00 1.28E-07 2.56-07 0.A50 4.166E11
Am-243 9.8519E-10 15.04 30.09 0.OOE+00 1.48E-08 2.96E-08 0.0375 4036E+11
C-14 23012E-04 15.04 30.09 QOOE+00 3.46E-03 6.92E403 0.0575 4351E+11
Ci-36 12261E-06 15.04 30.09 0.00E+00 184E-05 3.69E-45 0.6s50 2.629E211
Cm-243 2.4875E-t0 15.04 30.09 O.OOE+00 3.74E-09 7.4E-09 0.1250 1.707E011
Crn-244 2.31781E49 15.04 30.09 QOOE+00 3.49E408 6.97E-it 0S250 2263E+11
CO-60 7.08491E-02 15.04 30.09 0.006+00 1.07E+00 2.13E+00 70370 98AWE10
Cs-134 3.0266E 06 15.04 30.09 O.OOE+00 4.55E-05 9.11E-0 1000 0.026E+12
Cs 135 3.0316E405 15.04 30.09 QO.OE+00 4 S644 9.t2E404 OJ21oo 1.S46E+10
Cs-137 1.451 1E+OO 15.04 30.09 O.OOE+OO 2.18E+Ot 4.37E+01 12500 1A35E+11
Eu-154 6.895SE404 15.04 30.09 Q.OOE+OO 1.0tE402 2.0tE402 1.7Soo 4245E+58
Eu-155 6.9850E404 15.04 30.09 Q.OOE+OO 1Q05E42 2.10E402 2250D 8M3E+05
Fe-65 t.231RE403 15.04 30.09 O.OOE+OO 1.8SE42 3.71E402 z7500 z547E+54

is3 ~~~~~~2.S141E403 tS.04 30.09 O.OOE+OO 3.78E42 7.56E4-2 35O50 1163t;E+500
1-129 7.3t95E407 15.04 30.09 O.OOE+CO 1.10E405 2.2D0E5 Simo 7977E41
Kr-85 4.1281E402 15.04 30.09 O.OOE+OO 6.21E401 1.2ff+00 ?03oD 8.821E402
W237 _1.t4B9E46 t1S.04 30.09 O.OOE+(tO 1.73i.45 3 ffE45 11OO= 9.907E403

4.5241E-08 15.04 30.09 0.00E+00 6.81E47 1.36E406
E-t1

PLF

Pu-239 6.6772E-04
-

Rik-226 i.46547E-11 15.04 30.09 0.00E+00 2.16E-10 I.38E-11

Sr-90 1-1649E+00 15.04 30.09 O.OOE+OD ~2.08E+01 4.11E401

TC-99 4.6656E-04 15.04 3D.09 Paamete OlffE+00 7.2Ec3sa-0
Th-229 11"712-111 1~~~U& 04 300WATER0 2111-10 4382

Th- 16eeE10i6C4 D.9 .g120E l5 E- SST-0
Th- .= Ceaftai 8. !LE1 1& 4001+0 .54 25E1

gOLI-20 men% 9164E-081 6&0 4 1000001+0 32 E0 65E

U-23 ( .M 6691-08as& 0 30.0 bamoup u0sed In estimate:

U-233 V 847_E__0__ ___04.. 0. 0 an uam dbb E t 00I 4hanEym9.58Ee0
U-234 3.8769E-07 1&04 30.09hempuae~dbt 0.01m 0 5.83 -06l buE0m

U -2 3 _ _ _ _ _ _ _ _ _ _ _ __4_ _ _ _ _ _ _ _ __3_ _ _ _ _ _ __1.6 0

U-236 1.619DE-05 1 0Give Su0p t0 nte EC. HDE+00e 2.4EL 0 H1it

Uw23 -2.547-0a t i.0 0.t 1.4E-0 1.3E _0 I
Y-90 1-%52E+00 1&04 30.0__ ____12_0.98 5+0 41

.Thermal Power
tlomInaliea: 1Bounding

Output Neat Output
fWatts) (Watts)
263541 625E-01

Total Total

'PRactor wn. core neral. tage, hpig or other dle cntngOlh daton ceasedlorfuel.

_otai itxw ferd tuel modated wi thiewoaheet musw Le b lded by soLteavy metal mass I gt g cm wc values (IMmsT).

COElSNF/REP-078
Revision 0

March 2003
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I
Fuel Radlionuclido hwent=y Worksheet

L Fued in,! Tensplata lnflnedot _
FueI Nam: PBF DRIVER CORE

SNF D At 167
Full Unit Aea22 -
Hueavy msW ilMas 0OL-57181k9; EO8=561.63kq
ROD S5a SIt: INEEL

'FuadeeryStart dae 1985
Etbb aseeac 2010

Te :plde PayflnW UW4 Waer. SST, 80 r100%, U)
'Terplate Bunup(Wt: 601

Tmnplabs BOIL Heavn y l Ma1M (1 0.00012882
T1nplte Doa The 25 Yeas

Estimated
Canister usage: j

8.98

IJUL EAsetim 4 n X. 4 t y. Yb Gamma Sources
Photon Total

CUUWd From Nombua BOUrdIng Fu81 Initial Act"ivy Nominal Fuel Boundig Fuel Eney: Photoasec
Radbonuctide Template Fud Burnup (UWdW Dunup {UWdf (Cl) Irrvitorles(C)I Iventores(CI) Group 0bountng)
Ac-227 1.3562E-08 9.62124 19,242.47 O.OOE+0O 1.30E-04 2.61E-04 Avg. MeV
Am-241 1.0168E-04 9,62124 19.242.47 O.OOE+00 9.78E-01 1.96E+00 0.0150 1831E+15
Am-242m 8.9052E-09 9,62124 19,242.47 O.OOE+0O 8.57405 1.71E-04 0.0250 3G04E+14
Am-243 9.8602E-10 9.62124 19,242.47 O.OOE+0O 9.49E-0 1.90E-05 0.0375 323E+14
C-14 2.3045E-04 9,62124 19,242.47 O.OOE+00 2.22E+00 4.43E+00 0.0575 3-542E+14
CP3ff 1.22B61E-0 9,621.24 19,242.47 O.OOE+00 1.18E-02 2.36E-02 0.050 Z142E+14
Cm-243 = 31730E-10 9,621.24 19,242.47 0.00E+00 3.05E-0 6.11E-06 0.1250 1.392E+14
Cn-244 3.3977E-0i 9,62124 19,242.47 O.OOE+00 327F-05 654E-05 0770 *.843SE4
Co-60 2.6373E-01 9,62124 19,242.47 O.OOE+00 2.54E+03 5.07E+03 03750 8.024E+13
Cs-134 8.7072E-05 9.62124 19,242.47 o0OOE+00 &38E-1 1.68E+00 0.5750 1.310E+15
Cs-135 3.0316E4- 9,62124 19,242.47 O.OOE+40 2.92E41 5.83E-01 0.8500 1.368E+13
Cs-137 1.8286E+00 9,62124 19,242.47 O.OOE+00 1.76E+04 3.52E+04 12500 3506E*14
Eu-154 1.49824-03 9,62124 19,242.47 O.OOE+00 1.44E+01 2.88E+01 1.7500 3.519E11
Eu-155 2.8236E-03 9,62124 19,242.47 O.OOE+00 2.728+01 5.43E+01 22500 2.027E+09
Fe-55 1.7687E-02 9,62124 19,242.47 O.O0E+00 1.70E+02 3.40E+02 2.7500 2231E+07
H-3 4.4043E-03 9,621.24 19,242A7 O.OOE+00 424E801 &48E+01 3Si0 .547E+03
1-129 7.3196E-07 9,621.24 19,242.47 0.OOE+00 7.04E-03 1.41E-02 5.0000 6362E+02
Kr-85 7.8769E402 9,621.24 19,242.47 O.OOE+00 7.588+02 1.52E+03 7?.0O 9.402E+01
1p237 1.1484E86 9.62124 19,242.47 0.OOE800 1.10E-2 221E-02 11.0000 1.0665+01
Pa-231 32396E80 9.621.24 19,242.47 o.ooE+00 3.12E-04 6.23E-04
Pb-210 2.4409E-13 9,62124 19,242.47 0.008+00 Z35E-09 4.70E-09
Pn-147 1.6331E-02 9.62124 19,242.47 O.OOE+00 1.57E+02 314E+02
Pu-rn 3.1947E-04 9,62124 19,242.47 0.OOE+00 3.07E+00 6.15E+00
Pu-239 6.6789E04 9,62124 19,242.47 O.OOE+00 6.43E400 1.29+E01
Pu-240 8.6922E-05 9,62124 19,242.47 O.OOE+00 a36E-01 1.67E+00
Pu-241 1.1567E-03 9,62124 19,242.47 0OOE+00 1.11E+01 223E+01
Pu-242 1.9717E-09 9.62124 19,242.47 OOE+00 1.90E-05 3.79E-06
Ra-226 &6190E-13 9,621.24 19,242.47 0.0E+00 829E-09 1.66E-06
Ra-228 &1498E-12 9,621.24 19,242.47 0.00+E00 7.84E-08 157-07
Ru-106 1.7770E-07 9,62124 19,242.47 0.008+00 1.71E-03 3.42E-03
So-79 1.3225-045 9a62124 19,242.47 O.OOE+00 127E80 2.54E-1
Sn-12B 1.1493E-05 9.62124 19,242.47 O.OOE+00 1.11E-01 2218E-1
Sr-go 1.7321E400 9,62124 19,242.47 0COE+00 1.67E+04 333E804
TC-99 4.6656E-04 9,62124 19,242.47 0.OOE+00 4.49E+00 &98E+00
Th-229 1.0110E-111 9,62124 19,242.47 O.OE+00 9.73E48 1.95E4-0
Th-230 1.i466E-10 9.62124 19,242.47 0.008+00 1.108-06 2_21806
Th-232 &3245E-12 9,62124 19,242.47 O.0OE+00 .O18E-08 1.60E-07
T1-208 23860E8- 9.62124 19,242.47 O.OOE+00 2.30E-04 4.59E-04
U-232 &4576E-6 9,621.24 19,242.47 OOE+00 621E-04 124E83 Thermal Power
U-233 31082E9 9,62124 19,242.47 O.OOE+00 2.99E405 5.98E-05 Nowda Ha 8Bouiding
U1-234 3.7587E-07 9,62124 19242.47 O.OOE+00 3.62E-03 723E-03 Output Hea Outpdt
U-235 -2.7761E-06 9.621.24 OO. 2.28E-1 2.02E-01 2.28E-01 (Waft) IWaM)
U-235 1.6190E45 9.62124 19,242.47 0.00E+00 1.56E-1 3.12E-01 2.381E.Y2 4.77E+02
t)-238 -2.8547E49 9,62124 0.00 11574-01 1.57E-01 157E-01 Total Tota
Y-90 1.7321E+00 9,621.24 19242.47 O.OOE+00 1.67E+04 3.3EC
Other Radbrl 1.95E i04 39E0

I Template deethecBpSSanMWh" b ; am Cbec
Template Se6cu1 Summerya

From SFD | eed Basis for Parameter Differences:
Reacer l lodtrataeGTW UGHTWA7ER TM Tenr wi g e T_ dbtiu fItMm" mume

Fue Id SST TM hin MaIM P.i0droTgranad buale PwM (W*4" mteg PFak* 8
Be. HlliCoattanej j U JT8i lhm~

80.L Enrur k h %- 4s9024697 e 60 100

Bunwp Summary (UWd a for bumup used In esimate:
From SFD EalUnae

Noibna 29734 9.621 I nWcdOis hm le haqy mum dsduyu
Daunfthiq km*62321 192424 .s g b Med I be tW nsa Wnm$

Estimate 81w1W
%nnup IWnkl Ghfv. BaUMp Esmat EOL HWGIvw EOI. HM

MacthaI. 0.36 [iiZZZZ Mi0
Boeatdlcg:I 0.72 308

'ReacF shutdiswic. core removnda. sawk Oyppng or ohler dab contimnring gI Irradallon cease lor Wue.

2Tod bump for _ ful h asdd aItdb Vihe wuld mug be dvkbd by 801L heavy meld mirr gl b 9 spqe _bamp valwe (NWdl1).

I

j

I

I

I

-

DOESWREP-M
Revision 0
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I I Fuel Radionuclide hIventory Worksheet

:Fuel amd Tavlafte LEtrIRU I*I
Fuel Nawa PEACH BOTTOM (ASSEMBLY)

SNF ID 385
Fel Uills & Downr 2 -7 X 7 ROD ARRAY
Hea Metal Mass: 80L-28.335kg: EOL2-53oD5kg
ROD Storag Si.e: NEEL

Fuel doay sts date- 1976
Estimates as of: 2010

Tenplate: PWR /Ught Waler. 2rc 0 to5. U
Tmp*lat U UP(Ud: 61.92

Temnplata OL Hey Metal Mm M): 0.00176911
TemOle Day mThe: 25 ws

Estimated
Canister usage:

18txtS
1.00 1

iL Estimates I . n 51 b Y. Yb Gamnma Sources

Photon Total
CMUWd From Nomial : Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy- Photonstsec

Radlonculide Template FelB Dwp (UWd)f Bumnp (IlWd)' (CM -Iventoues(CO Intodes(CI) Group 4bonding)
Ac-227 6.6376E-10 2,881.39 6,762.77 QOD.E+00 1.91 E-06 3.83E-06 Avg. MeV
Am-241 1.3144E-1 2,881.39 6,762.77 0.QDOOE00 179E+02 7.57E+02 0.0150 3919E+14
Am-242m 10039E-04 2,881.39 6,762.77 O.OOE+00 8.66E-01 1.73E+00 0250 7337E+13
Am-243 6.2629E-04 2,881.39 5,762.77 O.ODE+00 IBE+00 3.61 E+00 0.035 7As1E+13
C-14 4.795E-05 2,881.39 5,762.77 o.OE+00 1.38-01 2.76E-01 03os75 8380E.13
C036 8.0297E-07 2,881.39 5,762.77 O.OOE+00 2.31E403 4.63E-03 .00650 4.440E+13
Crn-243 3.1993_04 2.881.39 8,762.77 -O.OE+00 9.22E-1 1.84E+00 0.1250 3.24E+13
Cm-244 7.1851E-02 2,881.39 5,762.77 O.ODE+00 2.07E+02 4.14E+02 02250 3.812EU13
Co-60 9.5220E403 2,881.39 5,762.77 Q.OOE+00 2.74E+01 5.49E+01 03750 1.63.E+13
Cs-134 1.1662E403 2,881.39 5,762.77 O.OOE+00 3.36E+00 6.72E+00 05750 375SE314
Cs-135 1.4433E405 2,881.39 5,762.77 O.ODE+00 4.16E-02 8.32E-02 o0.0 7A18E+12

12500 1.0z+13

EL-156 2.881.39 5.762.77
Fe-65 6.1919E-04 2.881.39 5,762.77 O.ODE+00 1.78E+00 4358E407

1-129
K~r-85I

2,88i39 5,762.77 O.OE+00 1.05E+02 2.10E+02 J3.500 5s738+08
2,881.39 5,762.77 0.00E+00 2.83E-03 5.66E-43 50so0 2553E406
2,881.39 5,762.77 O.OOE+00 1.55E+02 310E+02 7.0000 2243E4055.3

8 44
E02

1t.0000 3380E+04

P-9147 5.121E03 2,U81.39 5,762.77 QOD.E+00 3.5E+01 2.95E+01
Pu-238 3.669E-42 2,881.39 5,762.77 OCOE+O 2.38E+02 4.65E+02
Pu-239 1.1626E1-2 2,881.39 6,762.77 O.OE+00 3.35E+01 4.70E+01
Pu-240 1S9E-02 2,881.39 5,762.77 ODE+O0 4.35E+01 &70E+01
PIF241 5.9267E+30 2881.39 5,762.77 0OE+00 4.2-E+03 0839E+03
Pu-242 &4260E-05 2,881.39 5,762.77 0OE+00 .38E-041 3.70E1-0
Ra-226 t.1392E-t0 2,881.39 5,762.77 0ODE+00 3.2t-07 6.5E-07
U-228 2.184E8-12 2,881.3g 5,762.77 O.OE+00 7.9E8-06 2.99Et-0

Ru-t06 .9012E-47 2,881.39 5,762.77 OOE+00 1.70E-03 3.40E3-0
S-79 1.2379E-05 2,881.39 5762.77 QO.E+0O 3.57E-02 7.13E402
Sn-126 2.5210E405 2,t81.39 5,762.77 QOOE+00 7-26E402 t.45E-41
Sr-90 1XI&oE+eo 21881.39 5,762.77 O OGE+00 13-5E+03 6.70E+03
Tr>99 19357E404 2,881.39 5.762.77 QODE+OO t.t3E+00 227E+CO
Th-229 8.5691 E-1 I 2,8t .39 5,762.77 O.OOE+00 2.47E407 4.94E407
Tb-230 75A493E8-0 2,881.39 5,762.77 o.OE+00 4.18E-02 8.35E-05
Th-232 52923E-12 2,861.39 5,762.77 O.OOE+CO t.62E408 105E48
To208 t.9202E4U7 2,881.39 5,762.77 O.ODE+CO 5.63E404 1.1tE43
U-3 52083E-07 2,881.39 5,762.77 O.ODE+C0 9E8-03 2 .43-0
U-23 2.43B6E48 2,681.39 5,762.77 O.OOE+CO 7.03E406 t.4tE044
U-234 4.70t2E465 2,881.39 6,762.77 Q.OOE+Oo t.35E-0t 2.7tE-t
U235 -t.4492E406 2,851.39 QOO t.StE402 t.10E402 1.51E4
LL236 7.575E406 2,881.39 5,762.77 QODOE+00 Z18E402 474
U438O -23129E407 2,881.39 QOO( 9.46E402 938E42 9.464
Y4.0 1.1631E800 2,881.39 6,762.77 0.O0E+00 3358E+03
Ofter Radbonucldes 4.87E+03 9.7480

Tamlrat Selecton Sunmnary
rm SFD Us s o Parameter ifferences:

Rectr Modena, UGHT WATER UlGHT WATER
Fud Clrdcn L ZIRC DRC

BOL MM Corsftuwr:l U U _
*OL Erchment% 2429812544 010 5

Eurnup Sumaiy (UWd) I Basis tar bumup used hI estimate:

I F~~~rom SFDMru

Thermal Power

Nominal Heat Bouning
Output Heat Output,
(Wafs) :(Watts)

730E401 1.58840
Tolal Total

i

_ : 2.476.801 2.8 1.1 bOWN bak seub ~dd k ush ee" m e~ ta wi sss o
5,702.77tl amlhks,~azwa edlobekice~urO kss62.479.971

7

.- I . . . I a, mhdth-a.D I * I
_-. I _

Mra.,b1l 0o291
Etted 20L HWGhv coL NU

I 1.001
tunfMd-- [ 0. 57

w ----- 7-! --
_ _ _ ., _, _ ,

'Reacor o wn, core eml. erae, lpg or 0 w d e g 3t hac se dkrt m.

'Toal bhwnw fcr au kwl assodged wm otd worluleet muHt be &wed by t.L hnavy metal mass i get 4edllc wraw ve IWdAIT)
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I
Fuel Radionuclide nventory Worksheet

Lind and Ten lats . oM, e,:a
FW Namw PEACH BOTi RODS

SNIF I s: 386
Fwt Unib a Dem: 20 -ROD
HeMvy Me M BOL.79f EOL.7I.12kg
ROD Sbonqge SW HEEL

'FUMddeay staldad" 1976

Estlm n s oel-. 2010
TarnplaeW PWIR (Ughr WOWr Zkrc. 0 105%. U)

*Templat BInup(MWd.) 61.92
Ternpiate SOL Heav OMa Mms (KTIh 0.0176011

T-.bflta D-Th~a 95 -

Estimated
Canister usage:

HIC
0.57

IIL Estimate .sIN X. xb Y. Yb Gammn Soarcee

Photons Toial
Cl/Wd Fron Nonal Bouldfing Fude Initial Activity Nominal Fud Bounding Fuat Enegy PFotortlec

Nadionuelide Templateo Fuel Bunp (uWt' Bumup(MWdf (Ci) Inventores(C) Inventoule(Ci) Group (bouning)

AC-227 6.6376E-10 7.49351 14,987.01 0.00E400 4.97E-06 9.95E-06 Avg, SlV

Am-241 13144E41 7,49351 14,987.01 O.OOE+00 9.8&.02 1.97E+03 0.0150 115O9Ett5

Am-242m a0039E-04 7.49351 14,987.01 O.OE+00 2.25E+00 4.50E+00 0.0250 2064E+14

AM-243 62629E-04 7,493.51 14,987.01 O.OE+00 4.69E+00 9.39EF00 0.0375 1.59iE14
C-14 4.7965E-05 7,493.51 14,987.01 0OE+00 3.59E-1 7.19E-01 0.0s75 2.179E814

0138 8.0297E-07 7,493.51 14,987.01 O.OOE+00 6.02E-03 120E-02 O.OBso 1.155E+14
C-243 3.1993E-04 7,493.5 14,967.01 O.OOE+O 2.47E+80 4.7sE0O 0.1250 .438E+i3

Cm2- 7.1851E4-02 7,493.51 14,987.01 O.OOE+OD 5.38E402 8.OSE+03 o00so s.713E813
Co-60 9.5220E4- 7,493.51 14,967.01 O.OOE+00 7.14E081 1.43E112 .00_s 4.784013
Cs-134 1.1662E4-3 7,493.51 14,967.01 O.OOE+00 874E-07 1.75Ei41 0.570 6.7746+U

C-136 1.4433E-05 7,493.51 14,987.01 O.OOE+00 1.08E-01 2.16E-01 0.8T50 1.P E+13
Cs-137 1.7603E808 7,493.51 14,97.01 0.OOE+00 132E+04 2.64E+04 o.25Ma ZBod5g13
Eu-154 4.5203E42 7,493.51 14,97.0D1 o.0oE+00 3.39E02 7677E02 1.75O0 e u71OE+11
Eu-155 7.1479E-03 7,493.51 1409.001 o.o1E+0 0.36E041 1.07E+02 22as0 1.a0SE4

Fe-55 7.1919E-04 7,493.51 14,987.01 O.OE+00 4.64E200 9.28E+01 2.75M 1.14sE1D2
U-238 .3.6326E902 7,493.51 14,97.01 .OOE+98 2.73E942 .45E+02 ToAl 1.T3E+l 7
1-129 9.828SE407 7,49151 14,99e7.01 O.OOE+OO 7.37E43 1.47E402 simz eas3sE+

Kr-85 5.f3844E-02 7,493 s 14,987.01 O OOE+OD 4.03E+02 &07E+02 7.000 7.6s3E+Ds

Np-237 to0546E-s 7 493 5 14,987.01 O.ODE+OO 7.90E402 1.5SE-01 11.0000 8e7s0E+04

Pa-231 1B1370E-g 7,493 5 14,9B7.01 O.OOE+OO a52E0s 1.70E456

FtF210 3.364E-11 7,493.51 14,997.01 o.ooE+oo 2.52E407 5.04EE07

PnmI47 s.1211E403 7,493.51 14,987.01 O.ooE+oo 3.84E+01 7.68E+01

Pu-23e 8.060E402 7,493.51 114,987.01 O.OOE+oo 6.04E+02 1.21E+C3

PuY239 1.1626E402 7.493.51 14,967.01 o.OoE+800 .74E+01 1.74E+02
Pu-240 1.5097E402 7,493.51 14,987.01 O.ODE+OO 1.13E+02 z26E+02

Oe241 1A4567E+00 7.493S1 14,9B7.0t O.OOE+OO 1.09E+04 2.18E+04
Pu-242 6.42MoE-0 7,493S1 14,9e7.01 o OOE+oo 4.82E401 9.63E-0t

Ra-228 1.1392E-10 i.493S1 14,907.01 QO.OE+OO &USE407 t.71E406

RA-228 S1841E-12 7,493S61 14,987.01 O.OOE+DO 3.88E408 7.77E-e

Ru-100 5.9012E-07 7,493.51 14,997.(1 O.OoE+DO 4.42E403 a84E403

So-79 1a 379E4S5 7.493S1 U 987.01 OuODE+SO 9.28E42 1 n6ECn

Sn-126 2.5210E456 7,493.5t 14,987.01 Q.ODE+oo 1.89E-01 3.78E41i

Sr-90 t.t630E+00 7,493S51 14,987.01 O.ODE+OO a71E+03 1.74E+C4

Tc499 3.9357E-04 7,493.51 14,987.01 O.OOE+DO 2.95E+OD S goE+oo

Th-229 8.5B91E-1 1 7,493S51 14,987.0i O.OOE+OO B.42E407 128E-08

Th-230 1.4493E-08 7,493S1 14,987.01 Q.OOE+OO 1.09E404 2.17E044

Th-232 52923-12 7,493St 14,967.Oi Q.OOE+oo 3.97E408 7.93E408

T8208 1.9202E47 7,493S1 14,9B7.01 Q.OOE+Co 1.44E43 Z.8SE43

U-232 5-2083E407 7.493.51 14.987.01 O.ODE+OO 3 soE43 7.s1E403 Thnnal Power

U-233 2.4386E08 7.493S1 1i987.01 o.OoE+oo 1.3E44 3.6sE44

U p234 4.7012ESma 7,49351 147s01 QoOOE+ro 3.5E1 7.05Eu41 Oud Hed Oum
Li236 -1.44sM-06 7,493S1 QOO0 4.1#4-3 O.oOE+OO 4.15E403 (Waft)b -- Wans

U238 7.5759E480 77493.51 14,977.01 Q1OOE+OO 5.6SE42 1u.14E41 Z05E+02 4.11E

U-=8 -2.6129E407 7,49351 0.00. 259E42 2.3gE402 Z59E412 Total Total
Y490 1.1631E+D0 7,493S1 14,987.01 Q.OOE+OO &72E+03 1.74E+C4__

Othermpdlolt0ides 127E+C4 2.53E+04

I Templat*e Sde S _6 Ibi~rnup S~wn. and theck.s5

Templateo SelectioS Summenu
2

j0jbump fa asedate wWZ this dberont SFD Used Basis 1 Palameser D bhr vunces e

Reco Uodwxtr: LI~rT WATER LKIHT WATER

Fuel Cdft ZIRC ZIRC

BOM Enrchen V 243 0ob6

ElunuD Sunuiaqy (UWrf foBX r burm used In esd..ka:

Frog SFD Exknte

Bomcfnghr 943MI 14.987.01 lxmx*SNwtFIdl*A in m

Checks 7

SBup Mlultiplier Gif Bumup E - natd EOI. HlIwnv EOL NO

NoninkF z7n 921
Boudhj 5.42 is8

'Rsaclf sbk~bwkcoeK mval oap O ig; ramdt omln Vwrraito sedfrt.

'rt~d h pfrall ftal a suo1a wlb Oft worhewtmd 0be dvkbed by SOL heay me man I got qm sp bV Am (MWdUT)

j
j
j

i
I

J

-
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Fuel Radionuclide hwentory Worksheet I I

K. Fed andlauplate lntorumo ;uo
Fuel Naw.i PEACH BOTTOM NiT I CORE I

SNF D06 1169
Fuel Uihos £ Durw 2- SCRAP
HtvY MOW Urs: BOW.746kg: EOL.3.S61f
ROX SOweg Se: NEEL

'Fuel decay str date: i16s
atbults as e: 2010

Tuaplate FSV (Grple. G0,phllke. 60 ID 100%, Th & U)
1fuoplate Burnup(ItWd): 1270.275

Template SOL Heavy IMea Kass (T): O.12702752
Tmplte lcavlrbne 38 waaS

Esthiuated
Canister usage:

lSXlS
| 0.15 |

I Fatimat.s 8. . m b Y Yb Gamnma Sources

Photon Total
CUIWd From Nomknsl Bounding Fuel hi* Aclty Nominal Fuel Bounding Fuel Energy Photonfskec

Radionucide Teplate FueleSwnup(MWd' BuSnup (MWd)f '(CI) hwentoraecl) wventorles() Group (bouding)

Ac-227 3.8818E-06 176.28 352.57 Q.OOE+00 6.84E-04 1.37E-03 Avg. aVY

Am-241 3.1387E-03 17628 352.57 O.oOE+00 5.53-01 1.1IE+OD 0.0150 2A74E813

AM-242m 2.3971E-06 17628 352.57 O.00E+OO 4.23E44 8ASE-04 00250 6.M0+12

Am-243 4.6069E-05 176.28 352.57 O.OOE+00 &12E-03 1.62E-02 0.0375 4Ai7E+12

C-14 2.3121E-05 17628 352.57 0.OOE+O 4A8E-03 8.15E-03 0.0575 4.7518E12

C-36 1.0667E-06 176.28 352.57 O.OOE+00 18E-04 3.76E-04 0.0850 2369E+12

Cm-243 2.5357E-05 17628 352.57 .OCOE-O 4.47E-03 894E-03 0.1250 133+12

Cr,-244 6.4f48E-03 176.28 352.57 0.OOE+00 1.14E+00 227E+00 020 2A89E+12

Co-60 4.5014E604 17628 352.57 .OOE+O0 7.94E-02 1S90E1 0.3750 1076E+12

Cs-134 3.8086E405 176.28 352.57 O.OE+O 6.71E-03 1.34E-02 05750 1.746E+13

Cs-135 2.47t1E-05 17628 352.57 O.OOE+OO 436E43 8.71E-03 0.8500 2.759E+11

Cs-137 1.3273E+00 17628 352.57 0.OOE.00 2.34E+02 4.68Et02 12500 1.779E+11

Eu-154 1.5705E402 17628 352.57 O.OOE+00 2.77E+00 WSdE+00 1.7500 8.449E+03

Eu-155 1.0415E403 17628 352.57 0.0OE+00 1.84E41 3.67E-01 22500 6224E+05

Fe-65 4.4707E-08 17628 352.57 0.00E400 7.88E-06 1.58E-05 27500 7S70E+09

_43 3.9094E403 17628 352.57 0.00E+00 6.6-01 1.38E+00 3.50o0 35!20E+04

1-129 1.0092E-06 17628 352.67 QOOE+00 1.8-04 a56E-04 6.0000 1.501E+04

KCr-5 3.9619E.02 176.28 36267 0.006+00 6.976+00 1.396+01 7.0000 1.725E+03

Np-37 1.2541E405 17628 352.57 0.00+00 221E-03 4.42E4- 11.0000 1S786+02

176.28 3
176.28

PmF-147 1.5146E-04 17628 O.OOE+00 2.67E-02 5.34E-02

PU-238 i.6248E01 176.28 352.57 0.006+00 2.8+01 5.736+01

Pu-239 1.3580E-04 176.28 352S7 O.0OE+00 239E-02 4.79E02

Pu-240 2.7136E-04 176.28 352.57 O.OOE+00 4.78E-02 9.57E-02

Pu-241 1.9342E-2 176.28 32.57 O.E0+00 3A1E+00 6.82E+00

Pu-242 &6866E-06 176.28 352.57 O.OOE+00 645E-04 1.37E-03

Ra-226 2.793E-09 17628 362.57 O.OE+00 4.92E607 9.84E-07

Ra-228 9.1791E4-7 17628 352.57 O.OOE+00 1.62E44 324E-04

Ru.106 36206E-1 1 17628 352.57 O.OE+00 6.21E-09 124E-08

S6-79 2.1082E-05 17628 352.57 O.00E+00 3.72E-03 7A3E-03

Sn-126 22192E-06 17628 352.7 O.00E+00 3.91E-03 7B2E-03

Sr-90 12667E+00 17628 352.57 0.00E+00 223E+02 4.47E+02

Tc-49 33331E-04 176.28 352.57 O.OE+00 5.88E-02 1.18E-01

Tt-208 59530E44 17628
U-3 1.6115E-03 17628
U-233 2.0602E-03 17628

352.57 0.OOE+00 105E-01 2.10E-01
O.OOE+00 2.4-01 6.68E41
O.OOE+O 3.63641 726E41

ol Power

U-234 2B939E44 17628 362.57 O.OE+O0 5.10tE-2 t.02E41

U-235 -1.7343E-06 1762? 0.00 7A1E44 4.36E44 7A1E44
U-36 8.628E-06 17628 362.57 O.OE+00 132E-03 3.04E-03

U-3 -6.6065.E-9 17628 0.00 7.37E-06 639-E6 7.37E-06

Y490 12667E+00 17628 352.57 O.OOE+00 2236+02 4A7E+02W

Other Radlonuckles 2.2SE+02 4.49E+02

NIL Telmoate Selectio- su -. Surun Su r and C y -; ?o .e- d

Norlenal Heat Bounding
Out-u Heat Ouwd

2 IWat fwatts)l

3.75E oo 75t1dO

FWv-= Selection so
_ Ftomw6 Used if

Reactor llode oa in _ GORAPHrE
Fuel Cleddlnt GRAPHITE GFAPHiTE

tOL Ht Cte Th nd U Th ad U
OLOE, =nt % 93 3330 1100 I

teals for Parameter lifferences:

_ r8 W1 ' - JB-s br burnup used i estimate:

From SFD I EatMtd
_7626NwdbimWCiAialedm ftah ym ue um destoedi

352.S7IB aurdre urns' ueN~e 1 le W odIb it . haus'.1115M7

-I

bu m up Uril iler I elm e ted ur"Up t
Burnp Nmplir IGiven Eurnup I Eatmeted COL HM/Glven 901 HU

1 1,0010nmbI-l

Rormiw
E ___--'D'

eAco eltlown, mm remval. stdoagse. deoft or ether ute confimdra Vt ndwt eason ered lor bal
5
Tout ben" l aul rnsodated with the wonheei must be dvided by SOL heavy metal met get l pet9p c bonup vtae (s IW6MT).
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Fuel Radionuclide Inventory Worlcsheet
L. J'uxt and Teonrlt Iornd1W .. , 'i

Fnd aner PACH EO rCM UNri I CORE I
SNr IDS: 170

Fuel Unit S Desic 814 -CONCENTRIC TWAES
Hesvy Metal Mas BOL-1707.3ft ECOL1660.153kg
ROO Storage Stb: INEEL

'Fuddca a s tart dal 196
Estimates as a 2010

Teanplatee FSV (Graphile, Graplft, 60 ID 100%, Th & U)
Ternpats -lp(iWd): 1270275

Tennpiat OL Hemy Metal Mas (ATM: 00.12702752

Estmated
Canister usageJ

6rX62

Templat Decwy TkW X5 Yom

Pholon Total
; CUUWd From obl Br-mdingFud'l Inltt alAct Noin~alFud; BotrndinFudi E yw Poton~

Radionuclde Ternplate Fuel Burnup (IIWdf Bumup (Nwdf (Clx lobveen nvator iesCf a-u Grp (tbunrft
Ar-227 3.8818E46 44,649.60 52,57&31 0.0DEF00 t.73E-01 2.04E-t Avg, MV _
Arn-24t 3.t387E403 44,649.60 25278&31 0.0DE+D0 t.4DE+02 t.65E+D2 OD0150 3.600E+15
Arn-242rn 2.3971E408 44,649.60 -52S578.31 nODOE+00 t.07E40 1 .2ED025 7.558E+14
Arn-243 4.6069E456 44,649.60 52,578.311 QODE+C0 2.06E+D0 2.42EZC 0D37 6.587E+14
C-14 2.3121E-05 4,9.0 52,57&3t 0.0DE+C0 1.D3E+C0 1.22E+D0 0.0575 7.0M E+114
CKVe tce67E-OB 44,649.6D 52S578.31 0.0DE+00 4.76E402 5.61E402 o-osso 427sE+14
Cm-243 253s7E45 44,649Q60 52,578.31 O.ODE+DO 1.13E+00 1 3E+CO 0.1250 2A86E+14
Cm-244 e 4486w-03 44,649.60 52,s78.31 O.OOE+00 2.88E+02
Co-60 4.5014E404 44,649.60 52,578.31 0.OE+O0 2.01E+01

I 3.7116+14

n
Cs-134
Cs-135
Cs-137
Eu-154
Ev-Isr

1.70E.+O
1.10E+00 1.30E+00 0Os500 4.11SE+13

52.578.31 -- .OOE,00 5.93E+04 8.98E+04 12500 26s36+13
1.S705E-02 44,649.60 52,578.31 O.OOE+00 7.01E+02 8.26E+02 I 1.7500 1280E+12
1 D41s.E 44.649.60 52,57&31 O.OOE+00 4.66E+01 5.48E+01 22500 9283E+07svow *.%_- IAW

Fe-S5 4.4707E-08 4,649.60 52,57&31 0.00E+00 2.00E-03
H-3 &9094E-03 44,64960 52,57&31 0.00E+00
1-129 1.OD92E-06

2.7500 1.099E+12
35vDO 5249E+08
s uOD 2238E+06
7.X0uO 257260
11.0000 2-98CE404

Kr-5 I

5.60E4H 659E-01
52,578.31 OODE+00 2.12E-01 2.49E-01

1.4194E-09 44.649.60 52.57a.31 .tOOE+00 6.34E-05 7.46E-4
PM-147 2.5146E-04 44,649.60 52,57831 O.OE+00 9.76E+01 7.96E+00
U-23m 1.6248E1- 44,649.60 52578.31 0.00E+0 7.25E01 8.54E+03

PU-239 1380E-04 44,649.60 02007331 O.ODE+C0 &06E+00 7.t4E+o0
FF-240 2.7t3E404 44,649.00 52,578.3t o.oDE+CO t2tE5+01 1.43^E+01
Pu-241 1.9342E602 44,649.60 52,578.31 0.0060E+00 564E+02 1.02Ew+0
P-2412 3.866E4_6 464dO 52,573t 5.ODE+CO 1.74E41 2.04E+4
Ra-226 2.7923E409 44,649.60 52S578.31 o.ODE+0 t.2SE44 t.47E044
Rq-226 Q17stE407 44.e49.60 2SaM.31 O.ODE+CO 4.1^uE42 4.8E402
RF-10e 3-5205E-11 44.e49.60 52,57831 o.0^E+CO 15f7E-06 MJE-06
So-79 2.1082E-M 44,649.60 52 SM31 0OOwE+00^ 9.41E0t 1.11E+OO
Sq-126 2.21s2E-05 44649.60 52fiaMI ODOE+OO Q.91E401 1.17E+CO
S-gO 12 .67E+04 u,649.80 2S(7_31 O.ODE+OO 5.66E+C4 a_6E+04
Tc4 0 33J^31 E404 U4,649.60 5257&31 Q.ODE+CO 11.49E+011 1.7#E<01
Th-229 1.0812E-5 44,649.80 52,57831 o.OoE+CO 4.74E0t S.SoE.0t
Th-230 1.8678E47 U4,649.601 s2s78.31 QODE+CO e>43E-0 9.93Ew0
Th-232 -e9673E-08 44,649.60 0.00 1.66E-tn 1.66E-0n 1.69E-t
TI-208 5.968CE-C4 44,64Q603 52,57a31 O.oDE+CO z.66E+tn 3&13E+01
W3;A 1.61 1 #w0 44,649.8D 52m57.31 O.ODE+CO 7.20E+01 &47E+01
u-23 2.06D2Ew0 44.649.60 s2.6m.3t O.ODE+CO 9-VE+0n t.o^E+C2 I
U-34 2.893E-W 44.649.60 52.57B.31 O.ODE+CO 1299E+tn 152+tn
u23M -1.7343E-6 44.649.60 O.00 3.38E-01 2.60E-M 3M^E-W
W-36 &a621E-e 44,649.60 52,57&31 OOD0E+OO 3.8SE401 4-54E-0n
Ll-23 -6086M-0 44649.60 0.00 &3S6E 3.1tEw0 &36XE403
Y-90 t.-26e.7E+CO 44,649.80 52.57&31 O.ODE+CO 5.66E+04 6.66E+04
Other F _orcke 5.69E+04 6.70E+C4

Templata Selection Summary _ -_ |
Fro SFD Used lashl for Parameter Differec

Reactor Gor AHITE GRAPHITE
Fuel Cbht GRAMM IiT GRAPHnIE

BOL HU Co nastI n Th adn U Th met U
DOL E ^liment %J 93.152582 -- Go b 100

urSnupSnmmary (UWdf - Basb for bumup used In estimate
I P~~~~~~~rom SIB Estirnated

INomha ee 44. 6 bm". mcds lst heah W ysNual me ( Y
Ifmmndhiu s 25j2 3 t ^ 2923 t1g Mm tde (S SF~D (wftd bI Md

Checks

Estiated Dulupm
Bm Ibiter Given Surnup Estmatl EOL HMIlvm FOL HE

Nomin al 0r2e i or r a
Sound.ngr~ 0.31 |t7

'Rfte Wx , em.m rw d sbrag st ppkq or Ome dab mtv* VW Iffadabn cese for hmi

Thermai Power

Oulad Heate

(^wat) , M~attel
9A+302 1.12E+43

Total Total

'ToW bump for AN el associated with tf woafuem nm be dbd byt haL heavy mebl mass o get spaelc bux- valumes (WdMT).
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Fuel Radionuclide Inventory Worksheet

Fuel Name: PEACH BOT1 U4iT I CORE 11
8NWF~t 171

Fuel t.lt & Dmsr 767 -CONCENTRIC TfUES
Heavy etml Mms: BOL.1389 055kg; EOL=1289.657kg
ROD storae Site: NEEL

'Puel deay tart date: 1973 *

Eatinmatasas: 2010
Tiplats: FSV (Grapit, OrphIle, 601D 100%. Th & U)

6Tuiptm rmmmp(Uwd): 1270275
Templtte S.L HM"vy Mea Mass WI 0.01270z752

T__W fl- . Ef. .10 U

Estrnated
Canister usage:

168x15
60.54

1IL Estimates in ma Kb b . y, Gamma Sources
- Photon TOtal

aClMWdftrom Noina Activity Noinal Fuel Boundling Fuel Energy Pliotonalsec
Radlonuclide Temtpte Fuel Bmnup (lWd) umup (Wwd)' (Cl) ktietorles(CI) nventorlea(Ci) Group (bounding)
Ac-227 38818E-06 94,003.34 101.007.91 0.OOE+00 &65E-01 .92E-01 Avg. eV
Am-241 3.1387E-03 94,003.34 101,007.91 0.00E+00 2.95E+02 3.17E+02 0.0150 7088E+15
Am-242m 2 l397E-06 94,003.34 101n 7.91 0.00E+00 2.25E401 2.42E-1 0.0250 .r52.e15

AunZ43 V%,ra4j" lul.W/.Sl

C-14 2.3121E-05 94,003.34
1.0667E-06

CMI243 256E+00 0.1250 5.544E+14
10 6.06E+02 6.81E+02 02250 7.129E+14

101.007.91 O.OOE+00 423E+01 4.55E+01 I 0.3750 3.062E814

Cs-135
Ca-137 I
Eu-154 1
Eui-11S 1

S 94,003.34 101t007.91 0.00E+00 3.58E+00 3.85E+00 0.5750 56e3E+15
S 94,003.34 1tt007.91 O.0wE+00 2.32E+00 2.S0E+OD 0.5C00 7905E.13
D 94,003.34 101,007.91 O.OE+00 125E+0 1.34E+0 1t2500 5. 98E+13

94,003.34 101,007.91 0.00E+
.041t5E-3

2.111E+12

1.052E-06 4.003.34
101,007.91 O.OOE+00 &67E+02 3SSE+02 I 00o *nD0E+07
101.0l7.91 0.00E+00 9.49E02 1.02E-01 50000 4300eE+06
101,007.91 O.OOE+00 3.71E+03 3.99E+03 I 7.00D0 4D42E506Kr'~85

Np= I
Pa-231A
Pb-210 1

94,003.34
94,003.34 101,007.91 0.00E+00 1.18E+00 1.27E+00 11.0000 5J867E+04
94,003.34 101,007.91

.4194E409 94,003.34
Pm-147
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242

1.5146E-04
1.6248E-01
13580E-04
2.7136E-04
1.9342E402
3.816E-06
2.79_E-09
9.t1791E-07

1.64E+04
I 0.00E+00 1.28E+01 1.37E+01

101,007.91 0.00E+00 2.655+01 2.74E+01
94,003.34 101,007.91 0.00E+00 1.82E+03 1.9°E+03
94.003.34 101,007.91 0.00E+00 3.65E-01 3.93E-01

Ra-226 94,003.34 101,007.1 0.00E+0
Ra228 94,003.34

°4,003.34
101,007.91 0.00E+00 1.98+00 2.13E+00
101,007.91 0.00E+00 2.09E+00 2.24E+00
101,007.91 0.00+00 1.19E+05 1.28E+C0sr-go 1

TC-Og
Thi-22 1
Th-M 1

2867E+00 94,003.34
94,003.34 101,007.91 0.00E+0D 3.13E+01 3.37E+01
94,003.34 101,007.91 0.00E+00
94,003.34 101,007.91 .OOE+OD

Th-232 4.9573E08 94;,03.34
T-208 5.9530E-04 94,003.34
U-232 1.8115E-03 94,003.34 101,007.S1
U-233 2.06
U-234 2.8
U-235 -1.74
U-236 8.62

02E-03
I 2922E+01

Thermal Power
Norinal Het Sounding

output eat output
(Wams) (Wattos
2,E4W03 Z1E8e83

Total Total

1.12E41 2.75E-01

281E46 8.11E-01 8.72E-01
2.21 E43 2.73E-03

Frmm SF0 ae
Reactor Mderator oA~l~rrs RAPHrTE

7Fuel Clddn GRA=TE GRAPHrTE
BaLUeeluet: TmUThardUI 1101. bmtclnat %~I 03.118O86 80 ID 100

IlWm=p Summarv (UWd) I

101,007.91 0.00E+00 1.19E+05 128E+05
1t20E+05 1t29E+05 j

a for Parameter Differences:

Basis br bumwp used hI estimate:
I

FD I Eatbnated
S4t331eumpan .~mdd kma fe foeq mat mm drmatse4

I 1.00. bufjrdr Wamea d*atb km SF0 wmb (UIeID WSd

- I
Eatimated Bunmp/ I

Burnup Multip% I Ghvn Surno I
:1 0

Eatkmaed E01. HW=ven ROL. HU
I ZZZm

f~l7 I Wl

'Readtor Mu wn we removal. toae. alvft or other datoelmamg tat kradaton eaed for he.

*ToW bunV Sor afl as sodefed wit84 w sheet mu be dvIded by BO. heavy metal s ID get eecIfIc hirp values QMW61.

DOEISNFREP-478
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I
Fuel Radionuclide Inventory Worksheet

LI.raedaeff,""ate I toreiolkI I.
Fue Hamg: PEACH BOTTOMd UNIT I CORE II (INTACT)

SNF 0 Wi 206
Fuel Uinks & Desor 9 -CONCENTRIC TUBES6
Heav~y taellMae.; SOL=1l.92ft EOL.1l.971c
ROD0 storage Sft. hEEL

'Fue decaySMr do 1974
E2shuae as d: 201o

Templaa: FSV (GapIai, Grapf, 60 to 100%, Th & U)
'rumpidae Dumu(Wd: 1270.27

Temlpate BL Heevy UMta Man (Ui): 0.012702752
Template Decay Thm. 36 yes

Estimated
Canister usao.

w8RwS

IIL Esmetb X 2 x. Xb b y. y, Ganunn Sources
Photon Totat

CUMWd Fror Nominal Bounding Fuel Metia Actity Nominal Fuel Bounding Fuel EMe , Phoortolsec
Radionuclide TemplatS Fud Bumup (UWd) Bwmnp (MWdf (C) hkentores(C) InventorleCIM Group tbo w
AC-227 3.881E-06 674.97 867.05 O.O0E+OD 2.62E-03 3.37E-03 AV ueV
Am-241 3.1387E-03 674.97 867.05 OD.E+0O0 212E+00 2.72E+00 0315O 6.046E+13
Am-242m 2.971E-06 674.97 867.05 O.COE+00 1.62E-03 OSE-03 O.250 1246E+13
Am-243 4.6060E2- 674.97 867.05 0.0E+00 3l1E42 399E-02 00375 1.086E+13
C-14 2.3121E-Os 674.97 867.05 O.OE+00 1-s6E-02 2.0DE-02 0.0675 1.16sE+13

36 t 1.0667E2-0 674.97 867.06 O.ODE+00 7.20E-04 9.26E204 0.065D 7b55E+12
Cm-243 2.5357E-0 674.97 867.06 O.o0E+00 1.71E-02 2.20E-02 0.125D 4.758E+12
Cm-244 6.4482-03 674.97 867.05 O.OE+00 4.36E+00 5.6E+00 0.2250 6120E*12
Co-60 4.5014E-04 674.97 867.05 O.0OE+00 3.04E-01 3.90E-01 0.3750 Z646Et12
Cs-134 3.8086E-06 674.97 867.06 O.OE+00 2s7-02 3.30E2-0 0.5750 4.256E+13
Cs-135 2.471E2-05 674.97 867.05 O.ODE+00 1.67E4-2 2.14E-02 0.s500 786E+.1
Cs-137 1.3273E+00 674.97 867.05 O.ODE+00 s.96E+02 1.162+03 1t3500 4.375E+11
Eu-154 1.5705E-02 674.97 867.06 O.ODE+00 1.06E+01 1.31E-41 1.7500 z078E+10
Eu-115 1.0415E403 674.97 867.06 O.ODE+00 7.03E-01 9.03E-1_ 22500 1.531E+06
Fe-65 4.4707E408 674.97 867.06 O.OE+O 3.02E-06 3.88E-06 2.7500 1812E+10

I
I
I

H3 3.94E-03 674.97 867.05 O.COE+o:00 8.6s7E+04

jNo-237 t12541E&s O.ODE0aO 1.09E2- 0 4E+42W

Pa-231 4.7376ES06 674.97 867.05 0.00E+00 320E-03 4.11E-3
P12110 1.4194E-09 674.97 867.05 O.ODE+00 9ss8E4-7 1.23E4-
Pm-147 1.5146E44 674.97 867.05 O.OE+00 1.02E-1 1.31E-01
Pu-238 1.6248E2- 674.97 867.05 O.0OE+00 1.10E+02 1.AE+02
Pz-239 1.35soE-04 674.97 867.05 0.00E+00 9.17E-02 1.13-011
PU-240 2.7136E-04 674.97 867.05 OO.E+00 1.83E-01 2.35E-01
Pu-241 1.9342E-02 674.97 867.06 .0ooE+00 1.31E+01 1.68E+01
Pu-242 388e66E-06 874.97 867.05 O.ODE+00 2.62E-03 3.37E-03
Ra-226 2.7923E-09 674.97 867.05 O.OE+00 1.8sE-06 2.42E-06
Ra-228 9.1791E-07 674.97 867.06 O.OE+O 6.20E-04 7.96E-04
Ru-10S 3&5206E-11 674.97 367.06 0.0CE+00 2.3E-08 3.05E-08
So-79 ztoe82E-0s 674.97 867.05 QOCsE+ea 1.42E402 1r3Ete2
Sn-126 2.21s2E-05 674.97 S67.05 O.OOE+00 +-OE402 1.fl2E-M

Sr40o 12667E+00 674.97 867.0s Q.ODE+OO &65E+02 1.110E+03
Tc-99 3.3331E404 674.97 89.05 O.ODE+OO 2 ZSE41 2.89E41
Th-2u9 i .umm2 Ed6 __ 4_97_8_7.s 5 _ u usEd 7.16E4 3 9.2DE43
Th-M0 1.6S78E407 674.97 8157.05 O.ODE+OD 1.27E44 1.64E044
Th-232 46.9573-E4 674.97 0.00 1.18E43 1.13E43 1.1BE403
TI-208 5.9530E404 674.97 887.05 Q.OOE+OO 4.02E401 5.16E-t
U-23 1.6115E403 674.91 887.05 Q.ODE+00 1.09E+00 1dOE+OO
U-233 Z.0602E403 674.97 867.05 O.ODE+QO 1.39E+00 1.79E+OO
U-234 Z.8939E404 674.97 8S7.05 O.ODE+OO 1.95E-0t Z51E401
U-235 -1.7343E4Se 674.97 QOO Z36E43 1.19E43 Z.36E43
U-236 a6281E46 674.97 8S7.05 QOCdEm0 5.82E43 7.48E43
Ll3S -5.6065E409 674.97 QOO Z.3SE45 1.97E405 2.35E OS
Y490 1.2667E+00 674.97 867.05 QODOE+00 8.55E+02 1.10E+03
Other 1RbdIrWJcidint &O0E+02 t.110E+03

TemTente Sdectim Sun<.r Buntro Sumrrate and Checlut {-

Templt Selcn Summary
Fnirn SFD | Used |Bade te Prar Dihreec:

P_ ct l_ gGIWHIIE | GRAP111TE |

Fud tdh GRAHiE r GRAPHITE
BOL HuSC n Th t U Th andt U

80L Enrihmard t/~ 1 g.t2 60 to tO

Burnup Summnary {IIWdf f ~ or bumup used In estimate:
From SFID Estiated

tbfrbI:| 574271 49.3ir b b ap m i*ka. SFD (mwW dl MaW
.c ~ -1Boundh.I drecly km SrD(M I

ICheclt I

Ij

j
Temalm Power

Outlpg.A Heel Outpuet
(want) I (wafts)
1.44E+1 11.452401

Total Tot

J

[
Estimated Btuullf
I nrh a- I

J

wmup IiBu8tlr
= _NuMhlt 4.0iI

Estimated 204. HLUG~vee MOL. HM
0.571

BWAUMMI -0.111
,_ . e .. ... . _
'Reaor shAclowr% core removal. storage. shlping or othr dab conlimig Wt Irradalton ceased for udl.

'Totwl bumps for aful Pmassocated eh we wo hhd t allSt be ivided by BOL heavy met IalU to IDt apec bifc aW vYae (UhddT.
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Fuel Radionuclide Iventory Worksheet I

X-Fudod Tem platew Inuetin A,
Fuel Mime: PNL MIXED MATERIAL EXP.OCC-1

SNF ID .430
Fuel Units & Descr. 1 -EXPERFENT CAPSU.LE
Hey Metal iass: BOL. EOL23.628kg
ROD Storae Site: DIEEL

'FUel decay stat date: 1983

Eslimates asf: 2010
Tunpate: Puider K " Water, SST, 6ODb 10I%, U)

'TAplate Sumup(uWd): 6.01

Tenplate W HeAy Metal ases (UT): 0.00012892
7Temn-i DoTh 5 a

Estirated
Canister usage:

16x1t5S
0 .07 1

32. Eatimetes e x x b y. Yb Gamma Sources

Photon Total
ClJWd From Nominal BoundingFuel hrtial Activty NominalFuel SoundingFuel Energy Photonrsaec

RLadlonucude Template Fuel Burnup (UWdf Bumnup (MWdW (Cq hwentorlesCiQ kentodes(CI) Group (bounding)

AC-227 1.3562E-08 22,320.13 22,320.13 O.COE00 3.03E-04 3.03E-04 Avg. MeY
Am-241 1.0168E-04 22,320.13 22,320.13 O.OOEO 2.27E+00 2.27E+00 0.0150 2.124E+15
An-242m .9052E09 22,320.13 22,320.13 OCOOE+OO 1.99E-04 1.99E-04 0.0250 44t3E+14
Am-243 9.8602E-10 22,320.13 22,320.13 10.OE.0D 2.20E-05 2.20E-05 0.0375 3J909+14
C-14 2.3045E-04 72,320.13 22,320.13 O.OOE+00 5.14E+00 5.14E+00 0.0575 4.109E+14
Cl36 12261E-06 22,320.13 22,320.13 0.00+00 2744-02 2.74E-02 0.0650 2A85E+14
Cu-243 31730E-10 22,320.13 22,320.13 O.OOE+00 7.08E-06 7.08E-06 0.1250 1.014E+14
CM-244 339.77E-9 22,320.13 22,320.13 O.OOE+00 758E-05 7.58E-05 0.250 2.132E+14
co-60 2.6373E-01 22,320.13 22,320.13 O.OOE+00 5.89E+03 5.89E+03 03750 9.307E+13
Cs-134 &7072E-05 22,320.13 22,320.13 0.00E+00 1.94E+00 1.94E+00 0.5750 1 020E+1

Cs-135 3.0316E-05 22,320.13 22,320.13 0.00+00 6.77E-01 6.77E-01 O.1500 1555E+13

Cs-137 18286E+00 22,320.13 22,320.13 O.OOE+00 4.08E+04 4.08E0.4 12500 4A14E+U4
Eu-154 1.4982E-03 22,32013 22,320.13 O.OOE+00 3.34E+01 3.34E+01 1.7500 40B2E+11
Eu-155 2.8236E-3 22,32013 22,320.13 0.00E+00 6.30E+01 6.30E+01 22500 2.352E+09
Fe-65 1.7687E-2 22,320.13 22,320.13 0.00E+00 3.95E+02 195E+02 Z7500 2ss8sE+07
H-3 4A043E-03 22320.13 22,320.13 O.OE+00 9.83E+01 9.83E4401 3000 54B66+03
1-129 73195E-47 22, 13 22,320.13 O.OOE+00 1.634-02 1.63-02 50oCO s538E+02
Kr-45 7.8769E-02 22,320.13 22,320.13 O.OOE+00 1.76E+03 1.76E+03 7.000 6.114E+01
Np237 1.1484E-06 22,320.13 22,320.13 0.000+00 2.56E-02 2.56E-02 11 0 6.860E+00
Pa-231 32396E-08 22,320.13 22,320.13 0.00E+00 7.23E-04 723E-04
Pb-210 2A409E-13 22,320.13 22,320.13 O.OOE+00 5.45E-09 A450E09
Pn-147 1.6331E-02 22,320.13 22,320.13 0.OOE+00 3.65E+02 &65E+02
Pu-238 1947E404 22,320.13 22,320.13 0.000+00 7.13E+00 7.13E+00
Pu-39 6.6789E-04 22,320.13 2,320.13 0.00+00 1.49E+01 1.49E+01
Pu-240 &6922E-05 22.320.13 2320.13 0.00E+00 1.94E+00 1.94E+00
PuI241 1.1567-03 22,320.13 22,320.13 0.00E+00 2.58E+01 2.8E+01
Pu-2 1.9717E409 22,320.13 22,320.13 0.0E+00 - 4.40E-06 4AOE-05
Ra-226 &6190E-13 22,320.13 22,320.13 0.00+E00 1.S2E-8 1.92E-08
Ra-228 &1498E-12 22,320.13 22,320.13 Q0.0+00 .O-07 1.82E-07
Ru-106 1.7770E-07 22,320.13 22,320.13 O.OE+00 397E-03 3.97E-03
Se-79 1 3225E-05 22,320.13 22,320.13 0Q00E+00 2.9E-01 2.95E-01
Sn-126 1.1493E-05 22,320.13 22,320.13 0.OOE+0 2.57-01 257E-4
Sr-90 1.7321E+00 22,320.13 22,313 0.OOE+O 3.87E+04 3.87E+04
Tc-49 4.6656E-04 22,320.13 22,320.13 0.00+00 1.04E+01 1.04E+01
TI-229 1.0110E-11 22,320.13 22320.13 0.00E+00 2.26E-07 2.26E-07
Th-230 1.1466E-10 22,320.13 22,32013 0.000+00 2.56E-06 2.56E-06
Th-232 8.3245E-12 22,320.13 22,320.13 0O.OE+0O 1.A6E-07 1.86E-07
T-208 2.3860E-08 22,320.13 22,320.13 0.000E0 533E-04 5.33E-04

U-2 6.4576E4- 22,320.13 22213 0.000+0 _ A4E-03 A4E_-03 Thermal Power
I-233 3.1082E5-9 22,320.13 22,320.13 0.00E+0 6.94E-05 6.94E-05 Nominal He;d Bounding
U-234 3.7587E-07 22,320.13 22,320.13 Q.00E+00 39E-03 &39E-03 Output Head Output
U-235 -2-7761E-06 22,320.13 0.00 9.4E-2 3.35E-02 9.54E-02 (Wafts) (Watts)

U-236 1.6190E-06 22,320.13 22,320.13 0.OOE+OO 30 1E601 3.61E-01 5,5E402 .54E+02
U-238 -28547E-09 22,320.13 0.00 1.03E403 9.68E-04 1.03E03 Total Total
Y-9a 1.7321E+00 22,320.13 22,320.13 0.OO0+00 387E004 3.87E+04
Other Radblnuclies 4.53E.04 4.531+04
Ill. te Scleti S u .Is~ eu *i i wad t0 ec bs __ _ __ _ __._ __ _ _ __-__ _ _ __ _ __ _

emplate Selection Sumnuary
Pram SFD Used Basls for Parameter Differences:

eAWS"or LIG:r _ WATER UIHT WATER Terqpbbn _ dir br Wo b Ma
FM C= di NONE £ sr ThBir lalcahseso ira peas rdob 6T w e d,()

60LHmU Conatuents: U U
EOL E:nichmmnt %eo 60b 100

Burnup Summary OWdf _ Basis for bwnup used hi estimate:

Fre SFD ExtkiniatFbmIl1: 2232 3.1 1 li 0 1*9 biii ~ d bl ssl9 i b thevrm al - u
Nominal: ~~ ~~22.= .I N~mes1IxnW esiagqu hI I hrup.

Eadmated SurnupF
Bueup lbr GIven Eurnup dstinated ECO. HtutGlvn EOL. MM

mHoria:l 10.12| 10

SoundiIg: 10.12
'P rw s own, meo removal. Woage. ~ g or owr ads onffr~rn at IrradiationceasedSlao bli adaon hb.

'Total WaW for a al N aaciated wI this world Muee beivided dbyO heaymetal massfogpit laiti values (MWdM.
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J
Fuel Radionuclide bIventory Worksheet

LPS udei anti Thula lufrml4

Fuel Name PNL MIXED MATERIAL EXPDCC-2
SwN ID C 431

Fuel UnIks Dm t -EXPERIMENT CAPSULE
AMy Metal Maw_ 1Ot . EOLtM20.S1kg

ROD Storage Slt: INEEL

'Fu demyStart doy. 1964
Estnat ado: 201O

Ternptat Pathdr (Ug" Waer, SST, 60 b 100% U)
are-Pta pm Wdi:* 6.01

Tempae SL Ham Metal MaL (UH: 0.00012882

Estimated
Canister usage:

18*5r I
0.07

Ternplate Decy Thlm 25 vea

IL Estimate. - N. . b Ie Y. Yb Gamma Sources

Photo. Total
CVUUWd From omninal Bounding Fuel Initial Actfty NomInal Fuel Boundbn Fuel Energy Photone

Radionuclidc Templabt Fuel Burnup (UWdf Durnup IW(Co Inventorles(CII) bv I| tdes(CI Group tou
AC-227 1-3562E-08 19,489.03 19,489.03 0.00E+00 2.64E-04 2.64E-04 Avg Mv
Am-241 1.0168E-04 19,489.03 19,489.03 O.OE00OO 1.98E+00 1.98E+00 0o150 1.054E+t6
Am-242m &90=2E-09 19,489.03 19.489.03 0O.OE+00 1.74E-04 1.74E-04 O°ma= 3.o53E+14
An-243 9.8602E-10 19,489.03 19,489.03 O.O0E+00 1.92E-05 1.92E-05 0.0375 3.326E+14
C-14 2.3045E-04 19,48Q03 19,489.03 O.ODE+00 4.49E+00 4.49E+00 0.0575 3.588E+14
Cs-36 1.2261-E48 19,489.03 19,489.03 O.OOE+00 2.39E-02 2.39E-0 0.0650 2.170E+14
Cn-243 3.1730E-10 19,489.03 19,489.03 O.OOE+00 6.188-06 418E-08 0.1250 IAIOE+14
Cm-244 3.3977E-09 19,489.03 19,489.03 .OOE+00 6.62E-05 6.62E-05 0.22s 18i62E+14
CO-80 2.6373E-01 19,489.03 19,489.03 O.OOE+OO 5.14E+03 5.14E+03 03750 8.127E+13
Cs-134 8.7072E-05 19,489.03 19,489.03 .OOE+OO 1.70E+00 1.706E+00 0.5750 11227E+15
CS-135 3.0316E-06 19,489.03 19,489.03 O.OE+O0 5.91E-01 6.91E-01 0.8500 1384Et13
CS-137 1.8286E+00 19,489.03 19,489.03 O.OE+O 3.56E+04 3.56E+04 12500 3.854Et14
Eu-154 1.4982E-03 19,489.03 19,489.03 0O.DE+00 Z92E+01 2.92E+01 1.7500 3.%5E+11
Eu-155 2.8236E-03 19,489.03 19,489.03 .ODE+600 550E+01 5.50E+01 22500 2.063+09
Fe-55 1.7687E-02 19,489.03 19,489.03 O.OE+00 146E+02 .. 45E+0 2.7500 2-258E+07

J
j

j

I
4.4043E-03 3.50 477r3E+03

J1v237 tQ48Q03 19,4SQ03 0.00E+00 2.24E402 224E.02 11.0000
Po-231 3.2397E-07 19,489.03 19,489.03 0.00E+00 .314E-4 0E40.-0.
PbS-210 2.4409E-13 19,489.03 19,489.03 0.00E+00 4.76E-0 4.76E-09
Pm-147 1.6331E4E2 19,489.03 19,489.03 O.OE+00 3248E602 3t8E+02
Pr-S 31947E144 19,489.03 19,489.03 0.OOE+O 3.23E+80 123E+04
T-239 6.6789E-04 19,489.03 19,489.03 O.OOE+OO 9.30E+t0 9.30E+01
Pu-240 _6922E405 19,489.03 19,489.03 O0.0E+00 1.69E+77 1.69E+70
Pu-240 1.1567-13 19,489.03 19,489.03 0.00E+00 2.25E+01 225E+01
Pu-242 t.9717E409 19,489.03 19,489.03 Q.OOE+OO 384E405 3.84E45

a-226 &61984-13 19,489.03 19,489.03 0.ODE+00 1.68E48 1.6^E24S
Ra-228 .31498E-12 19,489.03 19489.03 O.ODE+00 1659E-07 1.59E-07
RU-dO6 1.476E-07 19,489.03 19,489.03 O.O0E+00 146E-03 146E-3
i-79 1.3225E-05 19,4S03 19,489.03 0.0E+00 2.06-01 2.5 8En1
iSn-126 1.t493E45 1tQ489.03 19,48Q0O3 O.OOE+OO 2.24E401 2.24E-t
Sr-90 t.7321E+OO 19,489.03 19,489.03 Q.OOE+OO 3.38E+04 &38E044
Tc49 4.6656E404 194S.03 19,489.03 O OuE+OO 9.09E+C0 9.09E+uO
Th-220 = .01Ot1E-1t 19,489.03 19,489.03 O.OOE+OO 1.97E407 1.97E407
Th-230 1.1466E-10 19,489.03 19,489.03 O.oOE+OO 2.23E480 2.23E48
Th-232 8.3245E-12 19,489.03 19,489.03 QOO0E+OO t.62E407 t.62E407
To28 2-3860E408 19,489.03 19,489.03 QOuOE+u^O 4.65E404 4.65E044
U-232 &4676E-08 19,489.03 19,489.03 Q.ODE+OO 126E403 1.26E403 The-rnmal
U-233 3.1082E409 19,489.03 19,489.03 QODOE+00 &0_E45 8.06E405 Hodulila

I

I
Power
Boundina

output Hem output
(Watts) (Watts
42StEAM 4.641+02

Total Total
U-23S
W-!181

I

Y-90 1.7321E+00 19,489.03 19,489.03 0.ODE+00 3.38E+04 138E+04
Other Pacbonuclide 3.95E+04 .956E+04

ILTom plate Sltectim Sunmwm Dny Sn. adChec a * _-__ _ __ __9

T~emplate Seleto Summnary - I
Frome SFD Used 18asis for Parameter Differences:

Reactor ILIGatrf TWATER ULGHT WATER Twritlo was Leaed tretstc"dgrmoso
Fudl Ctadd ig NONFE ,,, , SgT L tie med on ald psanfeele excepidad, (SST Is owsvdeal and midawd oose*I BO L MM C on stil t et L ,,j ,,,, y,,,,,,,,,,Uj

BO L E mrkcl memi %. 0 10 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

St- tup Summary (tIWdr'_ _ _ _ _ _i al for buntup used in est'm t
From SF0 Eatknatad

N m analcl I h m ps~1948 0~ 4 rhd may 11eq 111lobosd w kyames

a w 19.48903 adtg lnep esseraWbyi asaw"e BLo teeny W me ms was *A SOL

El t e c "c I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NOMIAM&
Boundirw

DunewptlIlpEsrtated tSemupf
Estimated EOL HMteIvn EOL HUM

I J.0A

'Reactor dxal,^wk core removal, stnage. dappirg or 06W daleconsm" tuairractaon caged torf.
5
Tota 1V kV ar kld assaciated wlh Oft worsle must be &tded by BOL hay metal man t get meclic bnm values (MWOMT).
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Fuel Radionuclide Inventory Worksheet
Knd ami Twplata Info n ,_: l -

Fuel Name: PNL MIED MATERIAL EXP.DCC-3 ,
SW X A: 432

Fuel UnitsIt Dect: 1 -FEL. MELTED IN EXP
HeaUy Metal Mass: BL- ; EOL.20.365kg
ROD Storage We: IEEL

'Fuel decay start date: 1985
Estimates sf. 2010

Tenplate: Palhfrsiar 5JLih Water, SST. 60 o 100%. Uj
unplats BumuP(W4: 6.01

Template SOL Heavy Metal M A I&T): 0.00012B82
Tenplate DyThe: 25 years

Estimated
Canister usage:

1S-x1V
I COW

ILE diimatas U 5,. xb b Y. V | Gamma Sources
-Phoon lotal

CUUWd From Nomital Bounding Fuel Initial Acthvity Nominal Fuel Bounding Fuel Energy P _otonsiee

Radiorncinde Template Fuel Burnup (UWd) Burnup (lWd) (Ci) `ak- ntoere(CI) -nenorftsC) Group (ounding)

Ac-27 1.3562E.08 19237.75 19,237.75 O.OOE+0O 2.61E404 261E-04 Ag. MeV
Am-241 1.0168E-04 19,237.75 19,237.75 O.OiE+00 1.96E+0 1.9SE+00 0.0150 1o31E+15

Am-242mn 8.9052E-O9 19,237.75 19,237.75 0.OOE+00 1.71 E-04 1.71_ E04 0.O50 3.8035.14

Am-243 9.80025-10 19,237.75 19,237.75 0.005.4O0 1.9DE.05 1.90E-05 00375 3.283E+14

C-14 2.3045E404 t9,237.75 19,237.75 O.OOE+OD 4.43E+00 4.43E500 0.0575 3.a42.14

C1-3S 17761E-06 19,237.75 19,237.75 0.O0E+00 2.36E-02 2.36E-02 005O Z.142E+14

C-243 7.173DE-t0 19.237.75 19,237.75 O.ODE+1D 61 -0E 6A1E0E46 0.1000 13.1E+U.

C(>r244 339779-0 19,237.75 19,237.75 Q.ODE+00 6.54E405 65E-05 02250 710SE+14

Co-OD 2.6373E41 19,237.75 19,237.75 .OODE+00 5.07E+03 52.7E+03 1.000 58135.0

Cs-134 8.7072E-05 19,237.75 19,237.75 .0ODE+OD 1.88E+00 1.68E+00 055 141oE+ls

Cs-135 3.0316E-45 19,237.75 19,237.75 0.OOE+OD 5.83E01 3E-01 O9O 136E+13

Cs-137 1.286E+OD 19,237.75 19,237.75 0.OOE+OD 3.52E+04 3.52E+04 12502 3A5E+14

Eu-154 1.934703 19,237.75 19,237.75 O.OOE+O0 26.1E+Ol 2B5E+D1 157-D 351OE+l

Eu-155 2B.236E043 19,237.75 19,237.75 0.00E+OD 5.43E+01 1.23E+01 225 ZOZE409

Fe-5 1J.687E-02 19,27.75 19,237.75 0OOE+OD 1A.E+02 040E+02 2.7501 22a7E4D7

H-3 4.4D43E43 19,237.75 19237.75 0O0E+00 8.47E+01 8.47123 1 Jooo 4-71CElO3

1-129 7.3195E-07 19237.75 19,237.75 OOE+O0 1.7E-02 3A1.41E2 5.0000 4.77aE+D2

ra-26 7B769E0- 19,237.75 19.237.75 0OOE+CO 152E+i03 1.52E+03 76000 527CE40l

9>-237 1.1484E4-S 19,237.75 19,237.75 O.OOE+O 2.21E-02 221E-02 11.0000 b7aE+D

Pa-2311 3137S0E- 19,237.75 19,237.75 O.0OE+0O 823E.44 62342-04

Ft-210 2.4409E-13 19,237.75 19,237.75 O.OOE+00 4.70E-49 4.70E4-0
Pnm147 11A493E2 19,237.75 19,237.75 O.COE+OO 214E+02 114E-01

F1F8 a1947E.04 19,237.75 19,237.75 O.COE+00 6.15E+00 315E+04
Pu-239 6.65E404 19,237.75 19237.75 O.CDE+Oo 128E+01 1281+01
Pu-240 1.6922E005 19,237.75 19,237.75 O.OOE+00 1.97E+O 1.67E+0O
Pu-241 1.15S7E-13 19,237.75 19,237.75 O.ODE+OO 223E+01 2.215-01
Pu-242 1.9717E-49 19,237.75 19,237.75 O.O0E+OO 3.79E-05 3.79E605

R7a206 8.6190E-13 19,237.75 19,237.75 O.OE+0O0 .5E-048 1B.6E-48
I-F28 8.1498E-12 19,237.75 19,237.75 O.O0E+OO 1.57E-07 1.57E407

PA006 1.77I2E507 19,237.75 19,237.75 O.O0E+0 5.42E-03 3.42E3-0
Se-79 1.325E-04 19,237.75 19,237.75 O.OOE+00 2.54E-01 2.54E401
SF126 1.1493E5-0 19,237.75 19237.75 O.O2E+300 2.895.Ol 8.21E-01

Sr-90 1.7321E+00 19,237.75 19237.75 .OOE+00 3.33E+04 3-33E+04
Tc-49 4.67S6E.04 19,237.75 0.005 O.ODE+-0 8.98E+50 8.98E+0T
Th-229 1.0110E-11 19,237.75 19,237.75 O.OE+00 1.94E047 1.94E047

Tie230 1.19-10 19230.75 19,20.75 3OD9E+O 2.21ES 221E04S
T eh-232 iS3245E-12 19237.75 19237.75 __ O.ODE+OO 15CE407 15DE47
T>2G8 2-386OE-08 19237.75 1923.75 O.OOE+OO 4.59E404 4569E044

U-=3 8.4576E-08 1923.75 1923.75 O.OOE+OO 1.24E403 12E4 Ti=rmial Power

U-23 3.1082E49 1923.75 1923.75 D.ODE+OO 5.98E45 5.98E-s0 -Nm nalNe Bounding

U-234 17587E407 19237.5 1923.75 QODOE+OO 723E43 723JE43 Outou ~HetOu4
U235 -2.77S1E4S6 1923.75 QOO0 8.23E402 Z89E42 823E42 MM): (Watts)

U-23S 1.6190E405 19,237.75 19237.75 O.OOE+OO &111E41I 111E41 4.m+D*2 4.77E+D2

b238 *2B1547E49 1923.75 QO 8.191244 S35E44 8.89E404 Total Toal

Y490 1.7321E+00 19.237.75 19.237.75 QO.OE+OO 3.33E+04 13E0
Other Rainuclides 3.9DE+04 19E0

m~. TernlikaftSl~io Surneur.1turnap Summary-; 7 am;A
Template Selection Summary _

Fran SFD Used Basis for Perameter Diflerences:

Rea4t HoderGtor WAER UGHr WATER hit ToWIlIe aut ievi e fto It sators:

Fuel CbddWg N ONE SST n bb i ess _ eas r_ &sar 6i (w) d e t hn)
*OL HU Canstit entst j U
I Bo~t. aro humemt%4 6010 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Burun Summary (UWd? 1asis for bumwp used hI estimate:
From SFD Eatimated

NM : 19.23-i B_ b db , hideg bauw.
Meun~~~~~ug ~~19*31 7.7 bmy a~kraed by aUukiaML la" . Wel own as**st EOL

Estined Sumupl
*urnup UuGpler Chen tumup Eatinated EOL lIWGlven EOL Hl

N nraierl 10.1I 1.02

Soeeidingv m0.1:
'Racor odwn. core reoa. Woag d*, pung or afr de ro finrnbV brat inon Ceaed k.

*Taal hp br ml1k ba aed with this wrset tin be dividd by SOL heavy metal mm IMsptcfi lkm VA %lMdM".
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J
Fuel Radionuclide Inventory Worksheet

Find Nafn. PN. MOX FUEL
SNF ID O4114

Fuel Unbe J, DeserS-~ 5SCRAP
Heavylbsell Mane: BCL. EOL.0.23kn
ROD Storaep Situ INEEL

'FwtdanltdaoI 1988
Esthen a d: 2010

Tuapbts1 (worst Cas)
'Tempbae BunwpilWdn 62.5

Template SOL Hasy Metl 1ess (UIr: 0.0D88es

Estimated
Canister usage:

18s1 _
0.036

Template DeM" Thus 20 Voss_ _________

IL EWminatt i IN X1x b Y, Yb CanGata Source

Photon Tot2l
CVMWd Frotk Nominal Bounding Fuel Initial ktvit Nominal Fuel Bound Fuel Energy Photons/see

Radlonuc tt Template FuBurnwp (UWdt Bunup (Wd (C - bveftorle ) Itnventorles(CI Group (bounding
Ac-227 1.6288E-06 21e58 21858 O.OE+00 3.56E-04 3.56E-04 Avg, MaV
Am-241 6.9216E+00 218. 21858 O.ODE+0O 1.51E+03 1.51E+03 0.0150 4.467E+14
AM-242m 1.8032E.02 218.58 218.58 .O0E0+00 3.94E+00 3.94E+00 0M0o 8.798Et13
Arn-243 1.6336E-02 218.58 218.58 O.OE+00 3.57E+00 3.57E+00 OD375 7.895E+13
C-14 1.2112-01 21858 21858 O.0DE+00 2.65E+01 2.65E+01 OS075 9.8588+13
Ct38 2286D-03 21&58 218.58 0.008+00 SOE-01 5.DE4-01 0.0850 4.533E+13
Cm-243 1.2475E-3 218.58 218.58 O.ODE+00 2735-01 2-73E-01 0.1250 4.178E+13
Crn-244 2.9920E-0t 218.58 218.58 O.ODE+00 6.54E+01 6.54E+01 02250 3.745E+13
Co-4o 2.0197E+02 218.5B 21858 O.OOE+DO 4.41E+04 4.41E+04 0.3750 1.567E+13
Cs-134 5.2728E-02 218.58 218.58 O.OOE+00 1.15E+01 1.15E+01 0.750 2.462E+14
Cs-135 4.3976E-40 218.5 218.5 O.OE+00 9.81E-02 9.A1E-02 0200 1.S14E+13
Cs-137 2.9760E+01 21858 21&58 O.OE+0O 6.50E+03 6.50E+03 12500 32B6E815
Eu-154 4.1838E+00 21858 21858 0.OOE+00 9.14E+02 9.14E+02 1.7500 5.97#E+11
Eu-155 5.606DE-01 21858 218.58 O.OE+00 1.23E+02 1.23E+D2 222soo 1.733E+to

J
I

IJ

1.5985E+01 21&58 21858 .OOE+00 3.49E+03 3.49E+03 2.7500 8.316E840
21&58 218.58 0.008+00 1.238+02 1.23E+i02 3.5000 9.726E+80

32E-03 5.0000 4.0291+o0
Kr-OS 1.5783E+00 7.0000 4.631 E+04
No.237 t.5632E-04 218.58 11.0000 S.311E+03
Fa231
Pb-2110
PrI1-147
Pu-238
P5-239
PU-240

218.58 218%5 O.OOE+OO 6.25E-04 6.25E-04
218.5 21858 O.ODE+00 &19E-07 &19E-07
21&58 218.8 O.oE+00 1.94E+02 1.94E+028.8701E-01
218as 000 5.91E+01 0O.DE+D 5.91E+01

-.&0095E-0
Pu-241 -.2560E+01 21858 0.00 2.35E+03 O.OOE+00 2.35E+03
Pu-242 -1.1381E-04 21&58 0.00 3.95E-02 1A.7E-2 3.95E-02
Rae-22 1.6815E-0B 218.58 218.58 .OOE+00 388E-06 3.83E-

5.6880E-07 218.58
1.218&E-04 218.58
1.9186E-04 218.58
1.6671E-04 21858

21858 O.ODE+D0 124E-04 1.24E-04
O.OE+00 2.66E-02 2.66E-02

Se-72
Sn-126
Si-90 2.8288E+01 21858 218.8 O.OOE+00

------ -- - --- --
TC 71ass d sA_ .AA ,,.
Th-229 8.9952E-07 218.5 218.8 O.OE+00 1.97E-04 1.97E-04

2.9941E-048 21a58 218.58 0.00E+00 6.54E-04 8.54E-04
6-0208E437 O.OE+00 1.32E-04 1.32E-04

O.OOE+00 Z21E-02 2Z21 E4-Tl-20B 1.0120E-04
U-232 O.ODE+00 5.99E-02 5.99E8-2 I Thee.. Power
U-233 O.ODE+00 7.90E-02 7.908-2
U-234 O.ODE+OO 2.80E+00 2.80E+00

1.98E-4 1.268E4 1268E4t

Nominal Heate Sounding
Outpe Heel Outpal
tWatO5% 1fFn15tU235 5.7486E44 218.58

2.3485E-04 218.58
S~~~~~- _ . _tU-236

U-238
218.58 0.04E+00 5.13E-02 5.13E-02 I 8.25=+. L27E!

2.538-02 I Total Total
YV-0
Ote I
IIL Tt ti Smanw. R~a..n %imem.-I.so flnr-A. ,~ ~,~~. -

Fr§ c
I I eUmaw ns Zunmary

I ~~~~~~From SFD Used 18asal for Parameter Oliferenxce
IRaOCtor LA WATrsem ERi 00mg Ca.)

Fuel=caddi9LSTZ SSinod Wumfkt~tae nneweorel cae wDrpt ea
OMDC HU Contsdfu .n1eLP..ja!d!LU.Th.APU

D OL EnrICicment II 016100

13uap ummry(UWd ________ at for burntup used In estmawat
From SFD Es2mte

5Nnd~nwF Z Z Z i_ _ _ _ _ __d-_b_ _ _ _ __W M f" n IMe
l~~~~~~~hecks~28 b~aasptha~s

L
D_ mun I WS

Noman.,_
Boundina:I 14211

Estmnabtd EOL HWGhIVn SOL HUt

1IZZ ~5m
14.21l -_

. ,. , _,

'Reactor dwmftn. cor romoal, torage sh*2pll or 06wr dab conflmag eel irataion ceaskeed kw lt.

To96 Wsm for ahV fue assodatd ads wonlshed must be dtded by OL heavy med man to ge apecdl bumV vake (MWcdfiT).
/
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Fuel Radionuclide hkientory Worksheet

Fadtand-Template Infmton I I I
Fud Name: PNL MOX FUEL.

SHF D 5. 415
Fuel UnIths & Dew: 7 -FUEL MEUED IN EXP
Heavy Uetal as: 801.- : EO-0.Okg
ROO Storap Site: INEEL

'Fuel decay stat date: 1968
Eathbates as of: 2010

Temple: (Worst Caue)
'Tempae llumup(ulD: 62.5

Template S0X Ieevy Metal Mass (UT): 0.001865
Template Decay Thee: 20 years

Estinated
Canster usage:

18"V
0.51

tI. Estmates .~- N . Xb b Y ib i Gam ore
0- - ; ~~~~~~ ~ ~~~~~~~~~~Pboton Total

Cl/MWd fm Nominl Bounding Fuel Itial Activity Nominal Fuel dounding Fuel IEnergy Phtosec
Teinplate Fuel Bumup (MWdW Bumuo (mWd (Ca brventodes(CO) Inventorles(O) Group (bounding)

Ac-227 0.OOE+00 1.t2E405 1-2E45 E Ag.1MY
0.001+00 6.45E+01 6.45E+01 1 0.0150 11.08+13

.O0DE+00 18E4-01 1.68E-01 00250 i749E+129.31
9.31 9.31 O.OOE+00 1.52E-41 1.S2E-01 00375 33654E+12

C-14 121 12E-01 9.31 9.31 QOOE+00 1.13E.00 1.13E+OD 1 0.0575 4201E+12
9.31 9.31 QOOE+00 2.13E-02

Crn-243 9.31 9.31 O.ODE+00
CM-244 2.9920E-01 E+12

Co-60 1,88E+03 I o0 0 6e675.E11
E+00 4.91E-01 4.91E-01 I om5 1.049E+13

9.31 9.31 O.W0E+00 4.10E403 4.110E-3 08500 8.155E+11

Cs-137
EU-1544
Eu-155I
FavSS
H-3
1-129

!.9760E.01
1.183BE+00
i.6060E-01
159685E.01

9.31 9.31 .OOE+00 2.77E+02
9.31
9.31

9.31 O.WE+D00
9.31 0.00E+00

2.77E+02
3190E.01
5.22E+00
1.49E+02
6.26E+00

1

9.31
9.31
9.31
9.31
9.31

3543E+07
.5000 4.144E+04

9.89E-06 6.0X0 1.717E+04
f A47E441 i.47E01 I 7.0xo 1.S73E+03

9.31 O.ODE+00 1.46E-03 1.46E-03 I 11.0000 223E+02
2.8608E-06 9.31 9.31 0.00+00 2.686E-06 2.686E05

Pb-210 3.7448E-09 9.31 9.31 D.03E+00 3.49E48
Pn-147 B.8701E41 9.31
Pu-238 AOE40-01

_ Pu-239 -4
931
9.31
9.31
9.31

9.31 O.ODE+00 8.26E+00
0.00 2.52E+00 O.W0E+00
0.00 3.05E-01 O.OOE+00
0.00 3.89E-01 O.OE+00
0.00 1.00E+02 O.OOE+00

3.49E-08
826E+00
2.62E+00
3.05E-t
3.89E401
1.OOE+02

-1.13BtE-04 9.31 0.00 1.68E-03 6.25E-04
Ra-226 1.681SE-08 93t 9.31 0O.OE+00 1.5-07
Ra-28 5.688OE407 9.31 9.31

1.S6E-03
1.57E-07
6.30E-06
1.144-03
1.79E43
1.6E543

Ru-106 12188E04
Se-79 1.9186E-04
Sn-126

9.31
9.31
9.31
9.31
9.31

E+00 2.63E+02 2.63E+02
9.31 O.OOE+00 6.30E-02 6.30E-02

8.9962E-07 9.31 9.31 0.WE+00 8.38E-06 B.38E-06
2.79E-05Th-230 2.9941E406 9.31 9.31 0O.OE+00 2.79E-05

Th-232 .0208E-07 9.31 9.31 0.008+00 5.61E-06
T9-20 1.0120E-04 9. 9.31 0.00+00 9.43E-04
U-232 2.7388E404 9.31 9.31 O.OOE+00 2.55E-03
U-233 36128E44 9.31
U-234 1278E-02 9.31
U-235 5.7488E-04 9.31
U-236 23485-04 9.31
U-238 1.1581E-04 9.31
Y4-0 2.,288E+01 9.31
Othe R adlonucbdes

L T IeSerlection Smmi .Surup Sumac ,en (3sed m

remptate SelectionSummnay

Thermal Power
Nominal HNet .Ounding

0ninot miem Osimat IE-Ot
8.43E-06 6S3E43 538E43 iWatts) (watts)
Q0OE+00 2.19E43 2.19E43 351E+01 528+401
1.06E46 1.08E43 1.06E43 Total Total
WOE+00 2.63E+02 2.63+02

6.98E+02 6.98E+02

From SIM Used Ms for Parameter Differences:
Reactr Moeetr iJONT WAlER Xl)V Case)~

iF d SST7 SST|SThrnel WIldalbl cbt _. _a e l a seed.
301 HU Conetkuenwt: Pu utd U U. Th, & Fu

am0 iEsvkhm %.I 0101100

Beunvup Summay (9;-dT Bslss Iocr burnup used hI estimaute:
7. mu t`=

L
k.1oihnl htitlgqWbitcidagtW".

9.lt -Vblatq odastta by arI g 801Leama irei umat imsaE 80

E ated Sut
llurnup Multplier ien lBumnap _ted 20L .Gven COL H0

[ oninal:nF 14|21j __ _ _ __Bo~~nCIEW '~42t
'Reactor shlow.core m-l. s-- ragc. rppWgier dat ontenog ta Isiallon ceased IortAet.

'oal buutp lor ulikl asscated wit lb utotteet must be dvklde by 80L heavy metal man ID get Vdllc ibM VueSUWdMT).
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Fuel Radionuclide Inventory Worksheet I

L Fuml 0a4Temptate intmrmdou.. :- j-
Fuel tNeme PNL tOX FUEL 70655

SW IDS' 410
Fud SiksE A Deemr 12 -SCRAP
Hw- s M om ~ 904- ;E0tIO 058kU

GOD Slorage Shem INEE

'Fud doc Mn dae: 1966
EstPate das:o 2010

Tenplat: (Word Cao)
ITenpbal Bb U(UWd) 6"2

Templase 04 HeO ye lint Man (MT): 0.001668%6
TerarA Dcay Tbne: 20 vars

Estipatedj
Canister usage

I 0.88

'jIL stimates F x. x b y. yb Gamma Source.
Photon ToM

cMV dFM__ Nominal Bounding Fuel bniM Activity Noinaln Fuel Bonding Fuei Energy Photonstsem
Radionuclide Template Fued Bnup (Wdf BWnup (MWd)' (C) InvenrlcI) hentories(a) Group (bounding)
Ac-227 1.6288E-06 54.74 54.74 O.OOE+00 8.92E-05 &92E-05 Avg UeV
Am-241 6.9216E+00 54.74 54.74 O.ODE+00 3.79E+02 3.79E+02 0.0150 1.119E+14
Am-242m 1.8032E-02 54.74 54.74 o.OOE+00 9.87E401 9.87E-01 0.0250 Z203E+13
An.243 1.63S6E402 54.74 54.74 O.OE+00 8.94E-01 8.94E-01 0.o375 1.W77E.13
C-14 12112E401 54.74 54.74 O.0OE+0 663E+00 6.63E+00 0.0575 2.460E+13
CI-3 2.2860E403 54.74 54.74 O.ODE+00 1.25E401 125E-01 0.0850 1.13sEt13
On-243 1.2475E43 54.74 54.74 O.OOE+00 6583E042 .83E-042 0.1250 1004Et13
Cm-244 2.9920E5 t 54.74 54.74 o.ooE+00 1.64E+01 1.64E+01 02250 9310212
Co60 2.0197E+02 54.74 54.74 O.ooE+00 1.516-084 1.11E604 0.3750 33924E+12
Cs-134 2.2728E-02 54.74 54.74 O.OOE+00 21.E700 2.89E+04 055 &165E+13
Cs-135 i.3976E-04 54.74 54.74 O.ODE+OD 2.40E-02 2.41E402 0500 4793E+72
Cs-137 2.97S0E101 54.74 54.74 O.OE0+00 4.86E+03 4.63E+01 1250o 822sE*14
Eu-tS4 4.t838E+00 54.74 54.74 1.4OE+00 229E+02 2129E+02 .7500 1.49eE601
Eu-t52 5.606DE-0 54.74 0.074 O.OE+00 0.00E+00 3.07E+0 22s 40339E0
FP-25 1.5985E601 54.74 054.74 O.OOE+00 0.75E+02 2.75E+2 Z750 2.083E+08
H-3 5.6412E40 64.74 54.74 O.ODE8+0 0.00E+01 0OE+41 350co Z436E+05
1.129 1.018E-045 54.74 54.74 o.ooE+00 5.81E404 5.81E404 s.ox 1.00sE+0
Kr-05 1.5783E+00 54.74 54.74 O.OOE+00 8.04E70t 962E0.7 7.0000 1.160E+04
W237 1.5632E.04 54.74 54.74 .OOE+00 3.56E-03 8.5SE-3 11.0080 330E+03
Pa-231 2.808E4-04 54.74 54.74 O.OE+00 1.57E-04 1.67E-04

t-210 3.7448E-09 54.74 54.74 O.ODE+0O 2.05E-07 2.0sE-07
im147 87O1E-041 54.74 54.74 0.OOE+00 4.iSE+01 4.136E01
Pu-9238 4.28840E01 54.74 0.00 10.48E+01 O.OOE+OO 1.408E+01
Pu-239 -4.8280E-02 54.74 0.00 1.79E+OO o.OOE+O1 1.7.9E+O

u-9240 .0095E-01 54.74 54.7 2203E+00 O.oDE00 C Z29E600
Pu 24t -5.2560E+Ot 54.74 0.00 5.8gE+02 QO.Oi+0O 5.89E+02
Pu-242 -t.138tE404 54.74 oOD0 9.90E403 3.67E403 9.soE403
Ra-226 2.6815E-08 54.74 54.74 O.OOE+00 92E4-07 9.20E4-0
Ra-28 5.68028-07 54.74 54.74 O.ooE+00 3tE-045 3.11E5-0
Ru-108 1.218E4-04 54.74 54.74 O.OOE+00 85.7E4-03 6.67E-03
U-379 t .9t86E-04 64.74 54.74 4.986-06 1.10E-02 .15E-02t

Sn-126 t.6S7tE44 64.74 54-74 o.ODE+00 9.t3E43 3.13E403
Sr-30 2.8258E+01 54.74 54.74 Q.OOE+OO I 55E+03 iss5E+03
Tc-99 WOM6ESE43 54.74 54.74 O.ODE+OO 3.7-0E1 3.70E401
Tn 229 a9962E4 7 54.74 54.74 O.ODE+OO 4.9Ec45 4.s2E45
Th-230 2.9941E-8 #4.74 54.74 Q OOE+00 1.64E404 1.64E044
TIF232 6.0208E407 54.74 54.74 O OOE+OO 3.0SE405 3 30E405
Ti,208 t.Ot20E404 54.74 54.74 O.ODE+CO 5.54E403 5.StE403
U-232 2.738tE404 54.74 54.74 o.ooE+00 t.SOE42 t.SOE402 TOna Power
U-233 3 .6t28E404 54.74 5 4*74 Q .OOE+O O t .3BE42 t .38E402 No dHcat Bounding.
WY23i i2780E42 54.74 54.74i d ODmE+OO 7.0eE401 7.00E41 Output Heetoue

UI-235 5.7486E404 54.74 54.74 4.96E405 3.15E42 &15E402 (W8124 (Wfl
LF-2301 2.3485E404 54.74 54.74 O.OOE+OO 129E42 129E402 2.06E<42 2&M7+02
U238 1.1581E404 54.74 54.74 tL17E460 635E43 6.35E43 ToW Tdai
Y-90 2.a28lSE+01 54.74 54.74 O OOE+OO 1.55E+03 1 .SSEs

Othr F onRa tucek u 4.ioE+03 4.10F.+03

IlTepante &dcIo S ,- 7 B-p Sunwan ma hd8, A

Te plae4 Suem cyUo Su_ _ _ s b e t
- SFD us for Pe Differences:

Fodr GWr W A T W c~l
f ud C SSHTTI SSThkW kidS dbrn ds Oan y et" fentwodcm Iws _ d.

luxb Hlut Co n4 u wid U Uby rnuaFu
SOL nkh t%J ObD1oo

SuwnWammay (fWd Basb ftr burnup used in esHint0.
Frm SFD Esbmt

531Eted swuup1
surnup &Wkbnr Gwe smp Estimnd EOE HM*Ivem EX ......... HU

Bouncongr 142t
'POBCON n ,MW. a010 10ovd. AwSqk snhkpt or am dale cOrdfm*ig rtdakII ceased bor fhL

rcFdl bunrup for hl as d wflh No wodrhet must be dvkbd by S0L levy mad mas D gcl sped9 c buraup velm (MWdT').
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Fuel Radirnuclide hwentory Worksheet
IL ud Tenlate Ind roa Ioi,

Fuel lamre PNL MOX FUEIL 7057
SNF me : 417

Fuel Units & Dewer: 4. SCRAP
Hea Metal ass: S0L.- EOL.2A4kg
ROD Storage SIe: INEEL

r

'Fuel decay * date 1988
EstbnAt" " do: 2010

Tunptate: (Worst Case)
'Teenpbte Bumup(IWd: Os

Tenplats ROL Heavy Mal Maw M: 0018688
Tanbtat Decay Tie: 20 yas

Estknated
Canister usage:

0.29

WEstimates - Ka Xb b Y. Yb Gamma Sources
Photon Tota

CIWd From Nominal Sounding Fuel litilal AcUvity Nomiul Fuel Bounding Fuel Energy Photon/sc
Radlonucilde Temlate Fuel Burnup (MWdf Durnup (UWdf (Cl) hbsvntOrle(Ci JtvenWdC Gfoup (bounding)
Ac-227 1.6288E-06 2,318.86 2,318.86 O.OOE+00 3.78E-03 3.78E-03 Avg. MYV
An-241 6.9216E+00 2,318.86 2,318.86 O.OOE+00 1.OIE+04 1.61E+04 0.0150 4.739E+15
Arn-2412m 1.8032E-02 2,318.86 2,318.86 O.OOE+00 4.1SE+01 4.18E+01 00250 9.334E214
Am-243 1.6336E-02 2,318.86 2,318.86 OOE+00 3.79E+01 3.79E+01 0.0375 8376E214
C-14 12112E-01 2,318.6 2,31886 .OOE+00 281E+02 2.81E+02 0.0S75 1046E+1s
C-38 2.2860E-03 2,318.86 2,318.86 .OODE+00 5.30E+00 5.30E+00 O0A50 4805E.14

m-1243 1.2475E48 3 2,318.86 2,318.86 O.OOE+00 2.89E+-0 2.89E+00 0.1250 4.432E+14
C-S244 2.9920E01 2,318.86 2,318.86 0.002+00 6.94E+02 6.94E+02 02250 i.974E+14
co2eo 2.0197E+02 2,318.86 2,31a86 E0.002+00 4.68E+0S 4.68E+05 0.3750 IJ6E.+14
Cs-134 5.2728E2-0 2,318.86 2,31886 O.OOE+00 18.3E+02 1.22E+02 05750 2.612E+15
Cs-13 4376E4-04 2,318.86 2,318.86 O.OOE+00 1.02E+00 1.02E+00 0850 2630E+14
Cs-137 2.9760E+01 2,318.86 2,318.86 O.OOE+00 6290E+04 6.9DE+04 ,2500 3086E16
Eu-154 4.1838E+00 , 318.86 8 2.3186 Q.OOE+0O 9.70E+03 9.7DE+03 1.7500 62VK+12
Eu-155 5.6D60E-01 2,.86 2. 3 018.86 O.OOE+01 10E+03 1. 30+01 Z25co l +1t
F-55 1-396E+01 2,318.86 2,310.86 Q.6O+01 0.+00 624 371E+04 Z7500 812M+W
H-3 5.6412E401 2,318.86 2.31886 2.42+04 1.31E+03 1.31E+03 35DC 1D32E+07
1-129 11.0681E-05 2,31886 2,31.86 O.OOE+OO 2.6E412 2.6E-02 12DO4 4274E+16
Kr-85 156783E+50 2,318.86 2,318.86 0.002+00 3.66E+03 356E+03 724 4613E+05
W237 27382E04 2.318.86 2,31886 .OOE+00 3.62E541 362E-01 rmal 5Po 34wE+04

P-231 Z.8608E-06 2,318.86 2,318.86 0.002+00 6.63E843 8.83E84
Pb-2110 3.7448E4.9 2.318.86 "2,3186 QOOE1+OD &OSE406 868E406

Pm-147 &2701E41 2.318.86 2,31886 E0.002+00 2.06E+03 2.06E+03
Pu-238 *4.8840E41 2 2,38.86 0.00 2.17E+02 QO.3E+00 1.34+02
Pu-239 *4.e280E2 2,318.86 QOO0 7.59E+01 QODOE+OO 7.5#+401
Pu-240 43.0D95E401 2Z318.86 QOO 9.6.912441 Q.ODE+OO O.SX401

u-241 -52538E401 2,318.86 2 .88 2.49E+00 QOD.E4O 2.49E+04
Pu-242 -1.1381E44 2,318.86 QOM 4.19E401 1.56E4-1 4.1#4-1

Ra-226 1.815E-08 2,318.86 2,318.86 O.ODE+O 2.89045 290E415
Ra-728 S.S880E407 2.31&86 2,3118.6 O.ODE+OO 1.32E403 132E403
Ru-106 12188E404 2J1&86 2,318.86 O.ODE+OO 253E41 Z83E41
Se 79 191"86E404 2.318,86 2.318.86 O.ODE+OO 4.45E401 4.45E401
Sn 126 15S71E404 2=8.86 2,311886 O.OOE+OO* UMa7E1 3.67E41
57-9 2.288E401 2,31886 2,318.86 O.ODE+00 6.56E+04 6.56E+04
Th-9e9 S.7676E43 218.86 ,31s8.86 O.OOE+OO 1.57E4+01 157E4+06
Th-229 a9952E4U7 2,31&.86 2,318.86 O.OOE+OO 2.09E43 2.0.9E403
Th230 Z9.941E406 2318.86 2,318.86 O.OOE+OO 6941243 6.94E403
Th- &,0208E407 2,31&86 2,3118.86 O.OOE+OO 1.4DE403 1.40E43
TI-208 1.020E404 2,318-86 2,38_ .OEW 23E01 .520

U-23 2.7388E404 2318.86 2,3118.86 Q.OOE+OO 635601 6.35E-01 Thermal Power

tl-233 3&8128E404 2,31886 2,318.86 QO.OE+Wo S.38E401 8.38E-1 Nomninal Hea Bi1ounding
U-234 127SE402 2318.86 2,31.S16 QOOE+OO 2.97E+01 2.97Ex41 Oulpu Itl Ouqfe
IJ-235 5.74S6E44 231ed86 2,318e86 2.1E0E3 1.34E+00 13iE+OO (__ _--__waft)

u-236 2-3485E44 2318.86 2,318.86 QOOE+OO 6AE-01 5.45E401 W76E-,03 &77E+43

U-238 1.15S1E404 2318.86 2,318SS6 Z61E404 2.69E-01 2.8.9E401 TOWl Total
Y-WO 2.82SBEe4L1 2,31S.W 2,318.86 O.OOE+OO S-I6E44D4 64W4+04
Other Radionuclides 1.74E+05 1.74E+05

Temptate Selecbon Summary -

From S3FD Used Basls for Parameter Differences:
eactor MoIao T r~ WOMu Cas) J1 = 1_CO UGWWA1-ER (ol

Fuel Oaddh UNKNOWN j SSTTh1 lisht Idli cbee md', h S 0IhWUIKI fretai mat
*OL HU Cuthent0 PuK U U. lh, & Pu

*OL Enrkhnmt %I 0 b 100I

Burnup Summary (UWd) forasis to, buolup used hI estimate:

Fm SFD Fadirnsted

u alZ Z318.e Nrn s a ba a
Btoundaing:| Z31.8 Eump 3smwSirqlXMhem1 rsetw EOL

becks _ _ _

ksftimtd Swump
umup iuven StIt Ethtd C0. EOI HtIven LOt. HM

onal 41 141.4
Sounding-i 1421

'PAaacrd wliwn. comoval. irags.aPPk orosw dte cdmsilngatadaoceasedlorb.

'TOW) luXW lor d1 kWd 11daled With bls west~e mWs be dvided by SOL h-Wv mW mus lo got C ftr nduev~s (MWdTM.
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Fuel Radionuclide Iventory Worksheet
1L Fad and ITC4ta Wareiw, , a

Fuel N.n. PrNU MOX fiEl~S 7067
SNFM3:418

Fuel Uns & Doear. I -SCRAP
Heavy Metal Ma: BOL- EOL.0 647kg
ROD Storaga Sls INEEL

'Puldd sart dat: 1988
Estln mat dl: 2010

Tempbat (Worst Case
'Trp aftatmdp(MW* 62.

Taenplat 04L Heanq Metal Man (MT): 0.00186885

Estbnated
Canister usagI

18uSu j
0.07

stinute , b Y. Yn Ganmma Sources
Photo. Tot

CUtWdF.^zE Nominal Bounding Fuel Initial Actit Nominal Fued Bounding Fuel Energy Photons/see
Rad4onuclkd Templats Fud Bmurnp m (We Buwnup (UWd)' (CO bwitoue*(Cl) InVOt (Cf Group (bounng)
AC-227 1.6288E-06 614.88 614.88 0.0E+00 1.OOE-03 u1.00E-03 Avg, MaV
Amv-241 6.9216E+00 614.88 614.88 O.OOE+00 4.26E+03 4.26E+03 0.0150 1257E+15

i
j

1.8032E-02 614.88 614.88 O.OuE+00 1.11E+01 1.11E+01 0.0250 2.475Et14
14.8_ 614.88 O.OOE+00 1.OOE+01 1.00E+01 0.0375 2221E+14

O.OE+00 7.45E+01 7.45E+01 0.0675 2.773E+14
1.41E+0o 0.0560 1.27^Et14

CGm-243 1 .2475E-03 I0.1250 1.175E.14
CMI244 2.9920E-01 614.88 614.88
F.0A 0 1l7c-m StIA OR AIA PA Aevwo v I6.Ca-C

Ca-134 5272SE402 614.88 614.88 O.OOE+00 324E+01
E-04 614.88 614.88 Q.cOE+00 2.70E-01 2.70E-01 0.8500 &384E,13

O.OOEa00 1.83E+04 1.S3E+04 12500 9243E+1S
1.7500 1.6t1_,12

Eu-156 5.60oO8-01 814.8 614.1 22500 4.8744.10
FP.-A 1 59nnrmn. n14A A4A "

H-3 5.6412E-01 614.88 614.88 .OOE+00 347E+02 3.47E+02
1-129 1.0618E405 614.88 614.88 O.0E+00 6.53E-03 6.5sE-03
Kr-86 1.5783E+00 614.8 614.88 O.00E+00 9.70E+02 9.70E+02

i

- I
7.0000

1-5632E44 614.88
614.88
614.88
614.88
614.88
614.88

614.88 O.OuE+00 9.61E42 9.61E-02 11.0000 1.494E404
614.88 O.OOE+00 1.76E4-3 1.76E-03

2.30E-6 2.30E-06
PM-147 5.45E+02

4.8840E-t
Pu-239 -4.8280E-02

X w.w
_:: __ 

_ _

Pu-240 -3009E-01 614.88 0.00 2.57E+01 O.OOE+00
614.88 0.00 6.61 E+03 O.OOE+00 66tE+03

Ra-226 I.
Ra-228 5.8
Ru-106 1.2

614.88 614.88

1.118E-01
1.03E-05
3.SOE-04
7.49E8-2
1.i8E-01

j

J
.188E-04 614.88 614.88 O.OE+00 7.49E-02

5-79 1.9186E-04 f14.88 614.88 0.00D+00 1.18E-01
1.6671E-04 614.88 614.88 O.ODE+00 1.03E-01 1.03E-01

614.88 614.88 0.00E+00 1.74E+04 1.74E+04
614.88 0.08+OD0 4.16E+00 4,16E+00

Tb-230
TI-232 f 0208E-7 614.88
Tfl208 1.0120E-04 614.8
U.232 2.7388E404 614.8
U-233 3.6128E-04 614.88

614.88 Q.OOE+00 5.53E8-
614.88 0.00E+00 1.84E-C
614.68 0.E+00 3.70E-C
614.6 0.OOE+00 6.22E-C
614.8 .OOE+00 1.68E-C
614. 0.O0E+00 2.22E-C
614.81 O.ODE+00 7.8aE+4

44 553E-04
43 1.84E-3
44 3.70E-04
42 6.22E-2

1.68E4

U-234 1
U-235 a1

614.86

Thermal Power
Noominal Hod Bounding

OuIPA Heal Output
(Waft) - (Watt I

±321+3 L335+0
Total Total

614U 614.88 5.67-04 3.544-01 3.54E-01
U-236 2.34858.04 614.88 614.88 O.0E+00 1.44E8-t 1.44E-t

1.1618E-04 - 614.88 614.88 6.93E-05 7.13-02 7.13E-02
Z.8288E+01 614.88 614.88 0QwE+00 1.74E+04 1.74E+04 I

TemplateSetedtio unoa
erpains Selection Sf- v

Fro
Reactor Madato fl

Fud= LZ
30L4Hil ContRUNts:~

S01. Enrichment ,LFr"P

4.61E+04 4.61E+04 I
F~e '1'': HaT ':

ii n- fee hMe.a .. Ah_rmuFrom SFD I Estbzated - -

614.88pm"r bials- Ol aeslb -AV -gme
648lezbie timeses*rMi bvI Sr4I@CI.hewsmeetmmwu OE..

, . . . .... .. . ..

i-

EstimatedSw~nuW
Estirnatsd 1. HNMtlWen OL HMM

I 591.Q
L…. .~~~~~~~~----I

'Readera ORAWWN core removal. sloap, g kp i -or Oster dab confiurmng tV inadalon ce for Wul.

'rotil bmt for al fud assodated wmih ha wokheet wad be dvied by DOL heavy meta ma to get spedilc beAp vale (MWdWl).
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Fuel Radionucfide kventory Worksheet
mLF sa Tenviplatr t Jf n a I n L .

Fuel Nonw: PNL MOX PINS 7067
SNF It 0 419

Fuel Units A Decr. 1- SCRAP
eaMy Metl Mass: BOLT ; EtLO.LOaks

R0D Storalge Slure u4E

'Fuel day start de: 1988
Estkude as of. 2010

Template: (Woret Ce)
"Tamplate 5umup(MWd): 62.5

Tomplate IOL Heavy Metal Rass (T): 0.001#8685

Eslrnated
Canister usage:

18Sa1
0.W07

Tempte DyThee: 20 s_ _ _ _

t s X 7:; :;; - - xIn Xb b V. Y. Gamnma Sourcs

:-129 1.06185-OS 4.75 4.75 0.005+00 5.055.436 5.06E-0WPhoton TOW7
CIJIMId From aAtvt Nominal iggFuel hiil omi~ucindingi Fuel Energy Potochec

Itdlonucide, TemplteW 0 Fuel Dumnup (MWd)2 -lDumup (LfWdf (Cl) -I mnlorlsa) hnwentores(C) Grup (bounin)

Ac-227 1e28aE406 4.75 4.75 o.oDE+00 7.74E06 7.74E406 7g.0 10
AnF241 8.9252E+-0 4.75 4.75 O.OOE00 329E+01 3.29E+01 O1tSO g.711E812
An-242m 2.E8-02 4.75 4.75 o.oDE+00 a57E-02 a57E.42 O5 1213E+12
Am-243 33SE-02 4.75 4.75 0.+00 1.76E-02 7.7E0 071E12

C-14 12112E-01 4.75 4.75 O.OOE00 5.76E1 5.76E401 0.057s 143E512
u-23 22860E434-03 4.75 0.5 O.5OE+CO 1.09E-02 1.09E-02 o.oss 1.s5E+1

Cm,243 1-2473E4034 4.7 0.05 O.OOE+OD 5.93E400 5.9SE-03 0.ns 9.01+
CP-244 Z9920E-01 4.75 4.75 .O1+OO 0.00 42E+00 1142E+00 02250 1.144121
Co-60 2.0197E+02 44.7 5 0.0 OOOE+ 9.6DE+02 9.80E+02 0.3750so0 8E+6E
Cs-134 5.2728E4-0 4.75 4.75 O00D+00 2.51E-0t 2.511E4-01 QSs 5M+12
Cs-135 4 7f6f-04 4.75 4.75 0.00E+00 2.709E-03 2.09E403 OM 4.11E+
Cs-137 2.976DE+0t 4.75 4.75 0OOE+00 1.41E+02 1.79Et02 12S8 7.143E+13
Eu7154 1.1838-00 4.75 4.75 0.004+00 9 04 9 1_750 12E9E+10
Eu-155 5.6C6DE1-0 4.75 4.75 0.00E+00 7.66E+0 2.66E+oO z2500 3.767E+DB
Fer-5 12.698E401 4.75 4.75 0.00E+00 7.63E+o0 7.80E+0O z75e 2 eBE+D7

-93 .6741E7-01 4.75 4.75 o.oDE+00 Z.68E+O 2Z68E+OD-2 3.2 Z54+04
1-129 18.619E9-0 4.75 4.75 0.00E+00 5.0sE45 6.05E4-06 so e.7ssE+03
Kr5-s 12.5783E+0D 4.75 4.75 o.OOE+00 7.5DE+00 750E+00 7.Geeo 15.007E+03
p-2327 1.5632E4-0 4.75 4.75 O.OOE+00 7.43E-04 743E44 11D000 1.15E+$2

Pa-231 20860SE-06 4.75 4.75 0.0015+00 -46E1-06 I-I1E-05 __________

Pb-2t 27448E-049 4.75 4.75 Q0D0E+00 1.75E-08 1.7E4-08
P-2147 3A2E-041 4.75 4.75 QOD.E+00 4.21E+00 421E+O7
Pu-238 14854201 4.75 4.75 10.09E+00 O 0 00+u H 1t 9E+o
Pu-239 54828DE042 4.75 Q.75 1.55E-01 O.O7E+o0 24E-031
Pu-240 2.3485E-4 4.75 Q.75 1.99E0 0 .O2E+0 1.2E4-01
Pu-241 -52560Et41 4.75 QOD0 6.11E+01 QODOE+eo S.t1E+01

Pu-242 -. 1S81E404 4.75 .5 53E6-04 .19E-04 a.iE-04 T
Ra-226 1.e815E 08 4.75 4.75 O.ODE+oo 7.99E4B8 7.99E408
Ra-M8 5 e80oE- 4.75 4.75 QO.OE+00 Z70E4-6 Z.70E406
RU-106 12ISSE44 4.75 4.75 QODOE+OD 5.79E404 5.79E044
Se-7s 1.918E44 4.75 4.75 OeOE+O 9.12E404 9.12E044
tSn 128 1.8C71E404 4.75 4.75 Q05OE+oD 7.92E404 7.92E044
Sr4D0 2A8288E+Oi 4.75 4.75 Q05E+OD 1.34E+02 1.34E+02
Tc4.9 6.767SE403 4.75 4.75 QOOE+Co 322E402 322E402
Th-229 it9052Ew0 4.7547 .O+0 47-6 4M0

Th-230 Z9941E406 4.75 4.75 Q.OOE+CO 1.42E45 1sA2E-05
Th-232 fL0208E-07 4.75 4.75 QOOE1+CO 2.86E406 2.S6E46

WI20 1D012DE44 4.75 4.75 QOOE+CO 4.81E404 4.81E-44
U232 Z7388E404 4.75 4.75 QODE+ee 1.3E0E3 1.30E403 Thermal Power
U-MS 3.812SE-4 4.75 4.75 O.OOE+O4O 1.72E4S3 1.72E4S aNoHul hat Boundn
U-234 1278tiE402 4.75 4.75 QO.E44eo fOBt.42 8.0BE402 . utput kHat Output
tSM 5.7486E404 4.76 4.75 4.30E46 7 7f4S-0 2.74E4S (Wns3 OYths"*
U2S6 2-3485E404 4.75 4.75 O.OOE+OD 1.12E4S3 1.12E43MEo 1.7E0 0 AEA4"

sZ3B 1.1581E404 4.75 4.75 6.%E407 551E404 651E404 Total Total
Y490 2.8288E*01 4.75 4.75 O.OOE+OO 1S4+02 1.S4E+D2
Od Raincie &SM6+W &L5SE+D2

uiDie Tt tcrpt chaaecks

Templat Sebction Summary

From s1y Used Basis for Parameter Differnces:

AMCtar Cr h U u T twordT Cm)
FMe Cadn.I UNKNOWN.... SS~inconel Th sklI daitclosisaelcanyatif I Ng5twelomoewarmcem waleass me.

OL HMU Cnd INTts:[ dU U Thl, & Pu
W BOLEnrichmnt%:t 0b100

Burnup Sunmtary (1Wd Basis for bumup used In estimate:

Frm SFD

Sominag 4.7 un" eBd b1* . lb 8aLbS lw bxEL

etmted 8

su*up MURIOW GiO.. Bumup EatCmdted OL MPGWv OL HM

111min 1421 1 51
B"WwF 1421

'Reacto dhiown, core removal. stoage. daki or cahr dale cminfrg bW fat&l* ceased for *u.

*raa bhms ford akfuel assodled wM Ste wwkshee mus be Evded by SOLmheavy meW mm lo 9e specfic bfmp values Ck461A).
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I
_- Pal Radionucilde bwentory Worksheet . I

L F0 rutmidanlatslntonmdO04m .

Fuel Name. PN. MOX STAR3
SNFP W80 433

Fu Uits lA Descr. 1-SCRAP
Heavy Ustld Uan: BL- ECIL-0 5k
ROD SW"ag Silo: INEEL

'FUNe decay OMegdate: 1984
Estbrnake asate: 2010

Tarnplala: (Word Cas)
Irtwm e~i ewnwmup1w4: 82.5

Termplale 80O. Heavy Metal Mmas (IMh 0.0018686
T-nIab.rw 0.Thn- ->K -,

Estimated
Canister usage: J

18xd15'
0.07

IL Estimate. In 36 Xe b Y. yb Gammx Sources
Pholon ToM

CLUWd From Nominal Bounding Fuel Inilial Acivity Nominal Fuel Bounding Fuel Energy Photonan
Radionuclide Tempiate Fuel Burnup (1Wd) Bunup (UWd) (Cl) lnventorles4Cl) bIventoles( Group (bounding)
Ac-227 1.9648E-06 5227 52.27 O.DE+00 1.03E-04 1.03E-C4 AM NV_
Am-241 7.8064E+00 5227 52.27 O.OED0 4.08E+02 4.08E502 0.0150 6.753X.13
An-242m 1.7632E-02 52.27 52.27 O.OE+00 9.22E-01 9.22E-01 0D.250 1.734E.13
Am-243 1.6336E-02 5227 52.27 O.DDE+00 8.54E-1 8.54E-01 0.0375 1.547E+13
C-14 12101E-01 52.27 5227 O.ODE+00 6.33E+00 6.3E+00 0.0675 2.112E+13
Cl-36 22849E-03 52.27 52.27 O.OOE+00 1.19E-01 1.t9E4-1 0.080 9.133E212
C1-243 1.t046E3-0 52.27 52.27 .OOE+00 5.77E-042 5.77E-2 _ .SO 7.9s3E+12
CnF244 2.4704E41i 52.27 5227 O.ODE+CO t 29E+01 1 .29E+Ot 022s0 7.769E+12
Ca-60 1.046GE+02 5227 52.27 O.OOE+O 5.47E+03 5.47E+03 70070 3291E4+12
C-1234 9.5629E-03 5227 52.27 O.OE+00 S.14E-01 s.14E8- 0357s0 1.5216E+13
Cs-135 4.3976E4-0 52.27 5227 O.0E+0 5SOE42 2.31E002 0-0 3.143E+12
Cs-137 2.6526E+01 52.27 52.27 O.ODE+X 1.39E+D3 1.39E+03 12500 4.07914
Eu-154 Z-7975E+CO 5227 52.27 O.ODE+00 1.46E+02 1AGE+02 1.7500 9.8s3+10
Eu-t55 2Z7881 E41 5227 52.Z7 O.ODE+CO 1.46E+Ot 1.46E+01 ZZSOO Z147E+0t
Fe556 4.215iE+C0 52.27 52.27 O.ODE+DO 2.2DE+02 Z2D1E+02 2.7500 .839E a8

W3 4.2599E-M 52.27 5227 O.OOE+00 223E+01 223E+01 &~~0 35000 1 .8so Es0
i-129 1.061SE45 52.27 5227 O.ODE+00 S.SS4 55E40 -S-4 soo00o 7.srE+04
K~r-85 1.t426E+00 52.27 52.27 O ODE+CO 5.97E+01 5.97+01 TAMo s.184E4M3
ND 237 1.567E404 5227 5Z27 O.ODE+Do &18E403 &18E403 11.0000 1.052E+03
Pa-231 2.8624E408 5227' 52.27 O.ODE+CO 1.50E404 1.50E44
Pb-210 9.2645.09 5227 52.27 0O.DE+00 43.5E-47 4.SE4-07
PU-3147 2.369D-0 52.27 52.27 O.O7E+C0 1.24E+01 1.24E+01
Pu-238 4.1800E4-1 5227 O.W0 1.41 E+01 QODOE+OO 1.4tE+01
Pu-239 -4.6280E422 5227 0.00 1.71E+00 O.OOE+C0 1.J1E+D0
Pu 240 -3.0D95E41 sz27 0.00 ?z18E+OD O.OOE+CO Z.18E+oo
Pu-241 -7.40SOE+01 522.7 M ODC 5.62E+D2 O.OOE+DO 5.62E+02
Pu-242 -1.1S81E-04 52.27 OO.2 9.45E-03 3.51E4-3 9.45E-03
RD Z26 3.2167E-06 5227 5227 O ODE+CO 1.68E4S0 1.68E46
Ra-22a 5.9D24E407 52.27 5227 O.ODE+OO 3.09E405 3.09EOS5

iShO796 1.9184E404 52.227 5Z.27 O.OOE+OO 2.05E442 2.05E44
Sn-126 1.6671E044 5227 5227 nODOE+00 8.7tE43 8.71E-03

-go90 2.5126E+01 52.27 52.27 O.OOE+00 1.31E+03 131E+03
.Ti99 6.7678E43 5227 5227 O.OOE+DO 3.54E401 3.654E40
Th0229 12398E-S 52.27 52.27 O.ODE+DO f.48E45 ie48Ee5
Th-230 4.1442E4S _ 522.7 5227 O.ODE+DO 2.17E404 Z.17E e4
Th-232 ffO2C8E407 5227 5227 O.ODE+OD 3.15E405 3.15E405
Tl-208 9.6478E405 52.27 5227 O ODE+CO 5.04E403 5.04E403
UZ122 Z.610SE404 52.Z7 5227 O.ODE+CO 1.SSE402 136E402
U-233 3312SE404 5227 5227 O OOE+CO 1.89E402 1.S9E-02 I
U-2S4 1.Z788E42 527 52.27 O.ODE+Co &68E-M 6 68E-t
UZ23s 5.748GE404 5227 SZ.27 4.73E-0 S 3.01E2 3.01E42
U-238 2.3485E404 SZ27 52.27 QODOE+CO 12SE42 1.23E402
U-23S 1.158tE404 5Z27 5227 S.S9E0 C6S6.08E3 6.06E403
Y-90 Z.5t2GE+Ot 52.27 52.27 O.ODE+CO 1.31E+03 1.31E+03
Other Radto 3.66E+03 3 66E+03

ILTer"Ptte, Set-a Sla"s Bp11 9unnnY old C :,
renit Setectiont su _rs

Fro SFD Used Real for Parmtr D~ernes

FU = U t c 17s SSTMCwI nfewmdUwtt btaO tsdu
B8M HU Con[ itu__ _ __ _ Pu andU _U Th. & Pu

DCL Enrichm ent OW 100 la IOD_ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _

Bumnup Sumnary (Wdf ffasb tor burup used I estimate:
Fm SFD EIt

Nom~nat: SZZ1P Vm
udmw 522* bunupI b w -,,by e tMheWma ow w ES.

bEstied Bump/
uplt14r Given sunup Estt E601_ HilGb.. EOL NM

N omdil: 1421

'Rear dejDwn, core removal. sag. a1oppig or olher dare ae e bMadalon eaed for uel.

Thermal Power
lominal Hod Boudn

Output Hest Output
IWsatl- (WaVs)
1.17E+02 1.17E.42

Tolal Total

`TotW boaaip lor an kwe assodated with we wuluahest ,ust be dvlde by BOL. to"v me man. ft gol I ed c btxmaip vakoes (MWd1MT).
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Fuel Radionuclide hventory Worksheet

0= Vud aimtl~uplste J~itoruiotlu'
Fud Harm: PHL MOX STAR 4

SWF D #. 434
Fuel uins a Desrn. -SCRAP
Heavy bHet Mass: SOL.; EOL.0. 6kg
ROO Storage Site: INEEL

'Fuel decay start date: 1964
Estimates est 2010

Tenplate: 4Worat Case)
tr 1 21,ite Durup(UWd): 62.5

Template SO. Heavy Ietal MUas oT) Ot86865
*nr. M7 tls;

Estimated
Canister usage:

1tEx1t
0.07

rEatimles m^ - nX. 4 b Y. y Gamma Sources
Photon TOts

CVW d From Norninal Bounding Fuel bithl Activity Nominal Fuel Sownding Fuel Energy Photonshec
Radlonuede Template fuel Burnup (UWdf Bumup (UWdf (Cl bhenwaule ) lnventorles(CI) Group (bounding)
Ac-227 1.9648E406 57.02 57.02 O.ODE+00 1.12E-04 1.12E-04 Avg. UeV
Am-241 7J064E600 57.02 57.02 O.OE+00 4.456E+02 4.45E.02 0.0150 9.548.1S
Am-242m 1.7632E-02 57.02 57.02 O.0+00 1.01E+00 1.01 E+OD 00250 1.s26+13
An-243 1.6336E-02 57.02 67.02 0.006+00 9.31E401 931E-01 00375 19A86+13
C-14 12101E-01 57.02 57.02 O.OOE+00 6.90E+00 6&OE+0O 0.0575 2.304E+13
cl-6 22849E603 57.02 57.02 0.00+00 1.30E41 1.30E-01 0.0850 9SM63+12

m-129 1.1046E103 57.02 57.02 0.00+00 6A0E-042 6.30E-042 0.250 .765E62
Cm-28. 2A6704E01 57.02 57.02 0.00+00 1.4E2+01 1.51E+01 7000 lA64E+12
CO.Sf_ 1.0466E+027 6 7.02 6 57.02 ODOOE+007 75.97E+03 5.97E+03 0.3750 3J6M+E12
C6s uw34 s.28l9E-3 67.02 57.02 O.OOE+OO 5.eoE-01 &.60E-01 03M5 5SJ0E+13
Cs-135< 4-s6E-04 67.02 57.02 O.OOE+00 2.51E-02 2.51E-02 02500 3A29E+12
Cs2137 1.6426E+01 57.02 57.02 O.OOE+00 1.26Es03 t.S12+03 12500 41S.0E14
Eu-154 2.79782E00 67.02 57.02 O.OOE+00 1.63E+02 1AE.6 02 4 .7500 1078E+11
Eu-155 Z7il8tE401 67.02 57.02 ODOE+OO 1.5sE+01 1.S9E+01 225CC 2J48E+C9
Fe-SS 4.2151 E |00 57.02 67.02 ODOE |00 2.40E+02 2.40E+02 2.71iOC 2408E4D8

H4 ~~~~~4.25ssE-0t 57.02 s7.02 O.oOE+Ca 2.43Es41 Z.43E+01 SYCO0 2CS51E+OS
1-129 1.06SaE-06 67.02 67.02 O.OOE+00 &OSEE04 6.0SE-4 5JDDD0 8.726E+04
tr485 t.t425E+C00 67.02 67.02 0.oo1+00 6.52E+01 e.52E+01 700C 1C002E+4"
Np237 1-%47E-04 67.02 67.02 0.00E+00 8.92123 uS.2E43 tt COCC t-148E403
Pa-231 2 e624E406 67.02 67.02 O.OCE2+CO 1.53E404 t63E-04
Pb-210 92770E-09 57.02 57.02 0.00+00 529E-07

1-54E+01
Pu-239 -4.280E-02 57.02 0.00 1B7E+00 0.00D+00 C 17E+00
Pu-240 4.0095E41 57.02 0.00 238E+00 o.ooE+00 2.3+O0
Pu-241 -7.40000E+1 57.02 0.00 .13E+02 0.00E+00 .13E+02
Pu-242 -1.1381E604 67.02 0.00 136-02 382E-03 1.03E102
Ra-226 32167E6-0 57.02 57.02 O.OOE+00 1.83E645 I.3-06
Ra-228 &024E-07 57.02 57.02 0.OOE+00 3.37E6- 3.37EC05
Ru-10S 39140E60 57.02 57.02 O.0OE+00 2.23E-04 2.23E04
Se-79 1.9184E-04 57.02 57.02 O.0OE+00 1.094-02 1.09E-02
Sn-126 1.6671E-04 57.02 57.02 O.OOE+00 9.51E-03 951E403
Sr40 2.S126E+01 57.02 57.02 0.O0E+00 1.43E+03 1.43E6403
TC-99 67678E-03 57.02 67.02 O.OOE+00 &86E601 3.86E-01
Th-229 1239E406 57.02 67.02 0.006+00 7.07E45 7.07Es05
Th230 4.1442E-06
Th-232
Th206
U-232 2.610W1-04 __ 57.tY2 57.02 O.OL~+00 Thermal Power

Nominal Hea -. Bounding
Outputt Neat Output
rovanZ) twats)
1=4.02 1.E._2

Total Total

328E-2

U-236

t.43E+03
4.006+03 4.00E+03

Temte Selection Summary

Froc SFD UI Bsfor Parameter Differences:

Raco PoP"" T : WAlER 04a..tCe..)
~~~~F u el a l d d n S S T SST hA nc n T h~ 1g er al t ry S ta st.bb m u h i a o s s e .

60L HU CaNtftliets: Pu Iid U U. Th, A Pu
*OLlEmrdcmert% I 010100

~unpSummary (IIWd 113sis fo burnup used In estimate:
From SFD aheeI N mln l i I Z Z 74 455 fl 1 aII ql Wl IDl b wlI*I b m ip .

IBounding:II5.2 esr bxnW s aisf d by au deg9 h Sc nba eea mm vs Mbie8

uruMutpir Given BUniup Estimated E06. HWr~ven 901- NU

'Reactor *KisfdaM. Core removal. storage. ship;ing or atrm &Wt oAlrmeing toier radaJn oesawe Om kItl.

WTosl um for dl fk e assoclaWe *Mthe54 wouhchee tre be &vldd by OM1 Mlavy mealtr s IDget spedtc burrqt valuese (Sf~ MT)
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Fuel Radlontudide Inventory Worksheet

Fuel Nam: PNI. MOX STAR 5
SNFID #Ie 435

Fudl Utis & Desef? I -SCRAP
Heavy Meta ases: SOL. EOL.=0.139kg
ROD Sloraga SIWe INEEL

'Fyue day sta2W 196W
Estirmates as oh 201O

Tenplles: (Word Case)
*Temptfa Bunmwp(UWd)- 62.5

Templ_ B.OL Heavy Metl Uns (UT)O 0.086166

Estimated
Canister usa^e

lSx1F
0.07

TemplAt Dpecay TA 25 yea
E. Ftrms a te \ i sa b y. yb Ganm Source.

Photosi Towe
CLUWd From Nominal -Bounding Fuel InNsiActivity NorinFa Fuel BoundingFul Energy Photonslfe

Racdloeucg Template Fuel Bumuwp MWd) BunUP ̂Wdf (Cm lnt sCI): I nventor cules(C) Group (boundbV
AC-227 1.964SE-06 132.10 132.10 O.OOED00 2.60E-04 2.60E-04 AvS MlV
Am-241 7.8064E+00 132.10 132.10 0.OOE+00 1.03E+03 1.03E+03 0.0150 2212E+14
Am-242m 1.7632E-02 132.10 132.10 O.OOE+00 2.33E+00 2.33E+00 0.0250 4.383E+13
Am-243 1.6336E402 132.10 132.10 O.OOE+OO 2.16E+00 2.16E+00 0.0375 3.911E+13
C-14 12101E-01 132.10 132.10 O.OOE+00 1.03E+01 1.60E+01 0.0675 5.338E+13
CI-36 2.28WE-03 132.10 132.10 O.OOE+00 3.02E-01 302E-01 0.0850 2.3083+13
Cm-243 1.104_3-0 132.10 132.10 O.OoE+00 1.46E-01 1.46E-01 0.1250 2.007E+13

-.42.4704E-1 132.10 132.10 O.OOE+00 3.26E+01 3.26E+01 1 0.250 1.961E+13
14 1.38E+04 I 037o 8264E+12

Cs-134 o 0.575 1.318E,14
0.5500, 75d39.12Cs-135

Cs-137 132.10 132.10 O.OOE+00 3.50E+03 3
Eu-154 2.7975E+00 13210 13Z.10 O.OOE+00 3.70E+02 370E+02

-I
Eu-155
Fe-55
H-3
1-129

2.78S1E-01
4.2151E+00O
4.2599E-01
I .OSISE.06
1.1426E,00

132.10 132.10 O.OOE+00 3.68E+01 3&68E+01 22500 5427E+3W
132.10 132.10 O.OOE+OO 5.57E+02 557E+02 2i75^v 4.64sE+v

I __ 5.63E+01 3.5000 4.7583+05
5.o000 2.022E+05

Kr-85
Np-237 1.5647E04 132.10 132.10 O.OOE+00 2.07E-02 2.07E-02
Pa-231 2.8624E406 132.10 13210 0.OOE+00 3.78E-04 178E-04
Pb 210 927703-0 132.10 132.10 O.OOE+00 1.23E-06 1.23E-06
Pn-147 23w6OE-01 132.10 132.10 O.OOE+00 3A13E+01 3.13E+01
Pu-238 -.81800E3-0 132.10 0.00 357E+01 O.O^E+00 357E+01
PU-239 -4.8280E402 13210 0.00 4.32E+00 0O.OE+00 4.32E+O0
Pu-240 -3.0096E. 13Zl0 00 5.52E+00 Q.OOE+00 5.52E+O0
Pu-241 -7.4000E.01 13210 0.00 1.42E+03 0.OOE+00 1.42E+03
Pu-242 -1.13_1E404 132.10 0.00 239E02 8.86E.03 239E02
Ri-228 3.2167E3.8 132.10 132.10 0.OOE+00 4.25E406 4.25E4_
Rs-228 5.924E407 132.10 132.10 0.OOE+00 7.80E-05 7.80E405
PA-108 3.9140E-08 132.10 132.10 O.OOE+O0 5.17E404 5.17E.04
S0-79 1.9184E-04 132.10 132.10 O.OOE+00 2.53302 2-S3E42
Sn-128 1.6671E404 132.10 132.10 Q.OOE+O0 2.20Ec 220E42
Sr-g0 2.5126E+01 132.10 132.10 0.OOE+00 3.32E+03 332E+03
TOW9 6.7678E-03 132.10 13210 .OE+0 O 8.94E-0 894E3.1
Th-229 1239_E-06 132.10 132.10 0.OOE+00 1.64E-04 1.64E-04

4.1442E-06 132.10 132.10 O.OOE+OO 5.47E04 5.47E-04
O O.OOE+O0 7.95E-05 7.95E405
O O.OOE+O 1.27E-2 1.27E42

_.6103._04 132.10 0.00E.00 3.45E-02 3.45E.02 Thermal Power
LI233 I 4.77E-02 4.77E-02
l-234 1.69E+00

Norminal Heat Bounding
Oulpud Had Output
1Ift.1S 1W.tSSUv235 5.7486E-04 132.10

U-236 2.3485E-04 132.10
UI-38 1.1581E-04 132.10
Y40 2.5126E+01 13210

7.61 E432
alOE-Os 2.95E+02 196E+02

Total Total
132.10 0.OOE+00 3.32E+03

Other Ratonucldis 9.26E+03 9.26E+03

11.1
w r Y , D ~ ~ f l N ~ i 3 * U h 7 . -U t1 -S

y I
h SFD U sd tBari fo Pamtertw Differences:

Racto Uodsrwm UGHT WATER (WOWN Cast)
Fuel Cladding SST k SSTWh IT bt d doDG ffbf ts ayesft lernlme ttebe Is sante. tsle ba teed.

BOL HE Constiuents Pu and UL U. Th & Pu
BO.L Enichment %- O sol tt100

Binsp Sum ay {(UWdf Ba for bunvup used hi esftnMat
From SFD Esthiated

ndhaIm 13 1emsi aled pssm* S 6. meem was tA t EOL _t _.

Estimated Burnupf
Bum1up ______Ge bumup 51E HNIGh EO6 HE

Nmawhl 1421 S1 4
Saundhg :~14A21

'PADCON St~ildown, core tommoval, storage shilling or olher dwis cnfirm VW Irradladon ceased fortSm.

bTc~d W p for al kW associated wlb M woel ust be kd BOI, heay mal mas Is gel speifc bW values (WdWI.

DOEISNF/REP-078
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Fuel Fadionuclide bentory Worksheet

FWe Nauw. PNtt MOX STAR 6
8NW ID t. 436

Fuel tBots & Dew:r I1- SCRAP
Hleavy Metal Mass 90O,- : EOL.4.065fg
Roo Starvge Skwr is

'Fut decay SW date: 1985
Estimxtesas of: 2010

Template: eNWore Case)
bflmpat IlBUP(MWd: 625

Template M Heay Metal ase (UT): 0.00186865
Ii~3.~u.d~ .w. C^

Esthieated
Canister usage:

1 X0.07 1

lLEsitivikes m X. e b b y. yb Gamma Sources

'Photon Total
CIUWd Frm Nominal Bounding Fuel Initial Activity NominbuFuet Sounding Fuea Energy Phlotors/aec

Radbonuclide TemPlate Fuel Bumup (UWdf surnup (Wd)' (CI) bmentores(aC) nvwntoriesp) Group (bounding)
Ac-227 1.0943E-06 65.57 65.67 O.OOE+00 129E-04 129E44 Av.UeV
AnF24t 7.8064E+00 65.57 65.57 O.OOE+00 5.12E+02 5.12E+02 0.0150 1.098E614
Ain-242m 1.7632E-02 65.57 65.67 O.OOE+00 1.16E+00 1.16E+00 0.0250 2.176E+13
AM-243 1.633SE-02 65.67 66.57 O.OOE+00 1.07E+00 1.07E+0o 0.0375 1.941E+13
C-14

S.57 65.57 Q0.E0E.0 1.A2E+01 1.62E+01 I 0220 0.733E+12
co-so U~~~~~~~I.

05-134 e.1
CS-135 4.:
Cs-137 2.1
Eu-164 :
Eu-1552,
Fe-66 4.:
H-3- 4.:
1-129 1.4
Kr-8S 1.1
NfO-=3 I A

1466E+02
i289E-03
3976E-04
.526E+01
F975E+00
!7881E41
2151E+00
2599E-01
i618E-06
1426E+00
5647E-04

66.57 65.57 O.OoE+00 6.86E+03 6.86E+03 o.3750 4.102E+12
66.57 65.57 O.OOE+00 645E-01 6.45E-01 0.5750 65l4E+13

66.a7 65.57 O.OOE+00 2.8E-02 2.88E-02 o0.50 S3.4+12
6I.57 65.57 0.O00E+O 1.74f+03 1.74E+03 12500 6.117E+14
6e.57 65es7 O.O0E+OO 1.830+02 1.83E+02 1.7500 1240E+11
66.57 65.57 O.OOE+00 1.830+01 1I.30+01 22500 2.694E.09
65.57 65.57 OOOE+OO 2.76E+02 2.76E+02 z750D 2307os08
6557 65.57 0.O+00 2.79K+01 Z79E+01 35000 2.350.06
6557 65.57 O OOE+00 696E-04 6. 60-4 tiOW0 1.004E405
65.57 65.67 O.OOE+00 7.49+01 7.40+01 7.0000 1.13E044
65.57 65.57 O.OOE+00 1.03E-02 1.03E-02 11C00 1.J20E030

Pa-231 2.24E-06 65.57 65.57 O.OOE+00 1sE-04
Pb-210

.577 2.15E+00 O.OOE+00 2.15E+00
Pu-240 -. 0095E-01 65.57 0.00 2.74i+00 O.OOE+00 2.74E+00
Pu-241 -7A4OOE+01 65.57 0.00 7.05E+02 O.OOE+00 7.0sE+02

Pu-242 -1.1361E-04 65.57 0.00 1.19E-02 4.40E-03 1.1E-02

Re-26 342167E-s 65.57 65.57 O.OOE+00 2.11E-06 2.11E-06

Ra-228 s.903407 6557 s5.57 0.OOE+00 3.87Es-0 37E-06

Ru-106 39140E-06 65.57 65.57 O.OE+00 2.57E-04 2s7E-04

Se-79 1.9184E-04 65.57 65.57 O.OOE+00 126-E2 1.26E-02

Sn-126 1.6671E404 85.57 65.57 O.OOE+00 1.09E-02 1.9-02
s-G 2.5126E+01 65.57 66.57 O.OE+00 1.655E+03 1.65E+03

Tc99 6.767sE-03 65.57 65.57 O.OE+00 4.44E-01 4.44401

Th-229 1.23sE4-06 65.57 65.57 O.OOE+00 a13E-05 13-05

Th-230 4.1442E-06 65.57 65.57 O.O0E+00 2.72E-04 2.72E-04

Th-232 6.020sE-07 65.57 65.57 O.OOE+OO - .90E-05 39sE-05
T-20 9s6478E-06 65.57 65.57 . O.OO+00 G33E4-3 33E-03

Thermal Power

tominal heat 3Bounding
EOsuts feastts)
(Waft)s - f~atns)

.57 O.OOE+O 839E-01 &39E-01
LL235 5.7486E-04 65.a7 65.57 hs4E-05 &78E-02 378E-02
U-236 234sE-04 65.57 65es7 OOOE+0 1.s4E-02 1.54E-02 I 'ASE+602 IA7E402

_ _ _ _ _ _ __ A _ _ * - :

Y-40
fom R

65.57 65s67 7.3E-06 7.60E-03 7.60E-03
65.57 65.57 OO0E+O0 1.65E+03 1.650+03

4.600+03 4.60E+03

I011 Tcalo

I- ~ ~ React~or H ad Ler~ IIOH W A !! 1 WOMI i n- J
-, I ~~~Fue OlddIngi SST I S STln rx=e 7t

SOL. HU Constitients: LIZ I I Z I IIU, mh. u Z
SEOL ffaicrldmnt %:I0101001

Basis for Perameter Differences:

, ___ __ _..._. .

Bumup Summary (NWd_ _ Basis for bumup used in estimate:
v , tn~~~~~Fre SFD | athome

Nso mnhal: T655 bsmul eqat bho sig h

EstI t mated tt
Bwwp Multipier |Ghen Banup CIatd EOC tWven EOL NM

L e o n d n d l 14 st 1
;e't or duT c. we remoal. erae. gor @ w dale coroled ott h cn e ter kd.

*TeW k t foral MlM absodaied witbh ft ww he mud be *icled by EL h y h mea ma get aPekc Ws-p VOuLa % d-).

D00/S~~~~~~~~~~~l'~~~~~R0P-078 March 2003~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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J
Fuel RadionuclIde Inventory Worksheet

L Fd al Teanglato Jitio_ ari
Fud Mona PNL MOX STAR 7

SNF Mte 422
Fuel Un.t A Desn 1 -SCRAP
Hey Metal Ite: BOL-; E8OL0.348kg
ROD Storage Sw IEEL

'Fuea dea st6t del 198
Estiate as do: 20tO

Templ1t. (worst Case)
'Temlate nup(Wdc 625

Tnpila DOL Heavy Melal Man (UT): 0.00186868
Templit Decay Thk. 25 Yom

Estimated
Canister usso..

i 0.07

.i

IIL Estimidat : .i -n I . NO. b Y. Yb I GaieSources

: Photin Totl
CLUWd Freo Nominal Bounding Fud tnilbl Activty N omIn Fud Bounding Fuel Eneg Phltousleo

Templab1 Fud Bunup (UWdf B3nuo m (UWdf (Cl h evntorlaa(ci tnvantoriwcl Gfoun tbounliRadbncft
Ac-227 1.964SE-06 330.72 330.72 0.OOE+00
An-241 7.8064E+00 330.72 330.72 Q03.E+00
AM-242m 1.7632E-02 330.72 330.72 0.OOE+0

=: j
5.83E+00

Arn-243
C-14

C.M24
Cm--243

1.633BE42 33072 330.72 O.O0+DE0 5.40E+00 5.40E+00 I 0.0575 9.791sE13
12101E41 330.2 330.72 O.OE+00 4.00E+01 4.00E+01 I 0.0575 1 336E+14

o 7.56E-01 7.56E-1 0.0850 5.779E+13

-

3,65E41 3.65E-1 0.1250 5.026E+13
02o50 4.909E+13

Co 60 1.0466E+02 330.72 2.069E+13
Cs-134 9.8289E-03 330.72 330.72 O.OOE+00
Cs-135 4.3976E-04 330.72 330.72 O.ODE+00 1.46E-01 1.4
Cs-137 2.6526E+01 330.72 330.72 0.OOE+00 a77E+03 &77E+03 12500 Z.S18E15

2.7975E+00 330.72
330.72
330.72
330.72
330.72

330.72 O.OE+00 9.25E+02 9.25E+02 D 1.7500 6,253,1 1

H-3

330.72 0.0OE+00 9.22E+01
330.72 O.OEo+00 1.39E+03
330.72 0.001E+00 1A1E+02
330.72 0.00E+00 3s1E4-03
330.72 0.00E+00 3.78E+02

.22E+01 1 22500 1.359E+10
1.398+03 I 2-750D 1.164E+o0

-j

J
1.169E+80

1-129 1.0618E-05
Kr-85 1.14268E+00 330.72
F.237 1.5647E-04 330.72 330.72 O.OOE+00 S.17E-02 5.17E-02 11.0000 6.85M.I03

2.8624E-06 330.72
330.72
330.72
330.72
330.72

330.72 O.OOE+00 9.47E-04 9.47E04
330.72 O.OOE+00 3.07E46 3.07E46

7.63+01 7.83E+01

PUI239 -4.28oE042
Pu-240 .30095E-01 330.72 0.00 1.38E+01
Pu-241 -7.4000E+01 330.72 0.00 3.56E+03 O.OOE+00 3.56E+03
PU-242 -1.1381.E04 330.72 0.00 5.968-02 2.22E.02 5.968-02

O.OOE+00 1.068E45 1.06E-OS

I
1.95E-04 1.95E04

RU-1

Se-79 1.9184E-04 330.72 330.72
Sn-126 1.6671 E04 330.72 330.72 O.OOE+00 5.51E-4

2.5126E+01 330.72 330.72 O.OOE+O0 &31E+03 8.31E+03
330.72 O.OOE+00 2.24E+00 2.24E+00

4.10E04 4.10E04
1.7E-03

TI-232 6 0208E-07 330.72
71.208 9.6478E45 330.72
U-232 2.6103E44 330.72
U-233 3&6128E04 330.72
U-234 1.2788E-02 330.72

330.72
1.99E-4 1.99E-04
3.19E-02 319E-02
8.83E42 8.634-02

330.72
U-235 5.7486E44 330.72 330.72 2.93E04 1.1
U-236 23485E04 330.72 330.72 O.OOE+00 7.1
U-238 1.1581E04 330.72 330.72 3.73E45 3.1
Y-90 2.51268E+01 330.72 330.72 O.OOE+00 8.2
Olhe RaIonuckls 2.3

Thermal Power
Nomind Had Boundlng

Output Heat OuMtp
(Waftt. (WaS")

7.38+402 7.42E+M2
Total Total

32E+04 2.32E+04

Template betecuoa Summany -
Froi. SFD Used

Reactor Moderator LIaOr WATER - IWue Cs"
Fue Claddn: SST SSThnooni

OL HU Constltueant Pu and U U. Mt & Fu
SOL Enrictiment %:o 010100

I' " I : for m D ' e e

_~si to*r Paamtr Offrnces:

I

Burnup Summary (MWd fBase tor burnup used In estimat:
From SFD Estimates

BoundkWgr - burns bil by ft7 330.72 N .b hwy et el mmwbcITSe ir-

Char ...

Estimated
a M ultp luier Give BanuEstimated EOL H&Ule EOL HU

Nominal: 1421

'Reactor s1don., core removal, dorags. shppn or oer dlar conlInning this Wradatlon caned tor ual.

'Tot is howlor ue has odeled wih Ws woks mud be divkded by DBt. heavy mettl mass ID 9 specic himup vde WdMT).

-ii

j

J
IDOE/SNFIREP-7

Revision 0
Mad 2003

Page C-140 of C-581
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Fuel Radionuclide wnventory Worksheet - I
PFurlend Towlteinonuio :

Fuel Nue P1NL.3
SNF I t 420

Fuel Units & Descr 6- ROD
Heavy etal Mass: SOLt. EOL.0.064g

xOD Storage VWe IEL

'Fel decaysuandate: 1969
Etmates as of 2010

Trnplete MWorst Case)
Trmplpt 11aip(MWd): 62.5

Tenplate BOL PAy Metal Mass OUT): O.518O6866
Thalawt rv This: 35 s

Estimated
Caniser usage:

lWx15'
0.44

L Esnates m , 7 n Y. x b Y. Yb Gamma Sources
Photon Total

C:: MWd From Nominal RoundingFuel btalActivity Nominal Fuel Bounding Fuel Energy Photons/sec
Radxonucide Template Fue18untup(MWd) 3umup(Md

t
(l) nventodes(Cl) hwentodWeO)s( Group &iounding)

Ac-227 2.3072E46 61.01 61.01 O.OOEbO0 IA1E-04 IAIE-04 Avg. 1eV
Am-241 8.4448E.OD 61.01 61.01 0.OOE+00 65.E+02 5.15E+02 00150 7A77E413
Am-242ni 1.6848E402 61.01 61.01 O.OOE.00 1.03E+00 1.03E+00 0O.50 1.488E+13
Ar-243 1.6320E402 61.01 61.01 t.OOE+00 9.96-0 9.96E-01 00375 1.3tbE+13
C-14 12090E41 61.01 61.01 OOOE+00 758E+00 7.38E+00 0.0675 Z045E+13
Cl9-3 2.28t9E43 61.01 61.01 QOOE+00 t.39E-01 I.3gE-01 O.650 7.SM2+12
C-2243 L6624E804 61.01 61.01 O.OOE+00 52E-042 529E-042 0.12Eo0 WE+12
Cr-244 1.6848E-01 61.01 61.01 0.OOE+00 t.O3E+01 t O3E+01 02250 e.9tsE+12
CoOD 2.8086E+Ot 61.0t 61.01 OOOE+CO 1J71E+03 1.71E+03 0.3750 2.t5E+12

Cs-134 U14S4E404 6t.0t 61.0t OOOE+OO 2.0BE42 2.08E-02 0.5750 4AWK+13

Cs-t35 4.397SE404 6t.01 61.0t OOOE+OO 2.68E402 2.68E402 oJ0X 1J3SE+t2

Cs-t37 2.tO49E+01 61.01 61.01 O.OOE+00 9.28E+O3 928+03 12O 1w^5E+14
E-2154 t25COE+00 61.01 61.01 O.OOE+00 7.63E+Ot 7.6E+Ot .750D 5,e83E+t0
Eu-155 &86E-7042 61.0t 61.0t OOOE+CO 4.21E+C0 4.2tE+00 22500 e.73,^E+08

FWSS 2.9308E-(t 6t.0t 61.0t O.OOE+OO t.79E+Ot 1.79E+Ot 2,5-,0 1,899+08

H^3 2.UttIE-t 6t.0t et.0t O.OOE+OO t.48E+Ot 1.48E+Ot 35^wM 1.519E+oS

9t129 t.O6t8E405 6t.01 61.0t O.OOE+CO 8 .48EA44 6.4E404 Sim^O e4s3t+04

Kr-85 5988E-0t 6t.0t 6t.0t Q OOE+CO 3.65E+Ot 3&65E+0t 7j= 7-)E+03

Np-237 15668E44 61.0t 61.0t O.OOE+OO 9.56E403 9.56E403 Ili=3 8.455E+02

Pa-231 2.8656SE-06 61.0 61.0t OOOE+OO t.75E-04 t.75E044

Pb-210 2.3918E48 61.01

0.a O.OOE+00 1.65E+01
0.00 2.OOE+00 O.OOE+00 2.00E+00

Pu-240 4.009SE41 61.01 0.00 2.55E+00 O.OE+00 2.55E+OO
Pu-241 -1.0411E+02 61.01 0.00 6.56E+02 OOE+00 6.66+02
Pu-242 -1.1381E44 61.01 0.00 .lOE042 4.09E403 1.10tE02
Ra-226 6.4400E-08 61.01 61.01 0.00+00 3.93E-06 3.93E.06
Ra-228 64952E607 61.01 61.01 QOOE+00 3.66E-05 3.66E46
Ru-106 8.5526E-07 61.01 61.01 QOOE+00 6.22E45 5.22E05
Se-79 1.918tE44 61.01 61.01 0OOE+00 1.17E-02 1.17E42
Sn-126 1.6671E-04 61.01 61.01 0.OOE+00 t.02E-02 1.02E4-2
Sr-4D i799E+01 61.01 61.01 .OOE+OD 1.21E+03 1.21E+03
Tc49 6.76786E03 61.01 61.01 O.0E+00 4.13E41 4.13E41
TI-229 1.7488E406 61.01 61.01 .OOE+00 1.07E44 1.07E44
Th-230 SwR70E-06 6t.0t 6t.0t Q.OOE+OO 3.58E404 358E044

TIF23 6.0208E-0Y7 6t.0t et.0t O.OOE+OO 3.67E-05 3.67E45

TK208 &7573E405 61.01 61.0 Di O.OOE+OO 6.34E403 5!14E403

U-232 237C6E404 6t.01 elw01 O.OOE+OO t.45E402 t.45E402

U-233 3.6128E404 61.0t 61.01 O.ODE+OO 2-20E42 2-2E0E2

U-234 t2788E402 et.ot 6t.0t QODE+OO 7.60E-0t 7.8-0E1O

U-235 5.7486E44 6t.0t 8t.01 552E-05 3.5tE42 351E-02-

W-n 2-3435E404 6t.0t 6t.0t QODE+OD t.43E42 t.43E402

tJ 238 t.t6StE404 6t.0t 61.0t 6.87E406 7.C7E403 7.07E-03

Y-9D tJWa4E+0I 6t.0t 61.01 QODE1+OO 121E+03 121E+03

Odw Radincides 3.76E+03 3 76E+03

RL T"Upiate Sebo Sumay . u"U zn l Sonvoer MO - .ft .

Temlalteb Selection summart
From SFD U[d Basis for Parameter Differences:

Reator l : FAST e C)
Fuet Cfing:ro 6-Ts kWt d" Xdol notc ay e ddt *tVb& oee the word cm km alwd

IOL.Nu C enonsutteuetU: U. r'uTh.a
SOOL Enlcikmet% Olb 100 IO

Burnup Sunumay (MWdf 11or burnup used In estimate:

From VD SFEstted
Nomnint elOt k bu"Sqegal10bsadshus

aoundkwgj 61.01 j~ou~1 Ot I by t v _d b 99 hq eulal os _z be EOL

Checks

Easumated lUnWpf
Sumup Mulpler Given BumuP EsiadR OL HWGIven EOL KM

Nominlg: 1421

'Reaor Sundwn.s coru nov, sovtog.Upphg or her dSte eonm*alImg that bdabon ceased for Wel.

Thermal Power
Nomnnall Heat Bounding

O0at NealOt0
twaftt) N1 atta)
6eE*01 6.8E401

Total Total

To b ump br al tusl sotedwlh tewhet -st be dt by BOL hvy menl mass tbget edlc ba vAe (MWbdi.

DOEISNFJIREP-M7
t- Revislo 0

March 2003
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Fuel Radionuclide Inventory Worksheet
J!. Fbel anq Teiitlfouto. ,,.la

Fuel Plain. PULSTAR -BUFFALO (6%RODS)
SNIF 1 S 174

Fuel Untip A Ogesc 24 -CANIISTER OF RODS
Heov Moel Menn BOL-254.6"Itk9 EOL.252.20214g
ROD Sloaffe SIW. INEEL

'Fuel decystart dow 1978
Estimates a : 2010

Temptat. PWR (Upt WSisW. Zhc, C M 5-%. LQ
ranmplet Burnupl1(UW* 61.92

Template BOL Heay Mei Ut (M1a h M 0.076911

Estimated
Canister usage:

18mx w
1 2.00

Templt Dem Thm 25 yam
IL Esdtiate s -bY. Yb Gamma Soubrces

Photon ToWl
CU tWd Frorn Nominal. BouIdllg Fudl Inhil Activy Nominal Fuel Boudlng Fud Enetgy Photonsse

Radlorsllds Template Fuel Butnp (MW'Q Burnup (uWdf (Cl) I b ntorls(CI) tnventortes(CI) Group ^bounc
Ac-227 6.6376E-10 2,48.47 2,546.71 O.OOE+00 1.6Es-06 1.692E06 AS ev
Am-241 1.3144E-01 2,348.47 2,54671 O.OE+00 3.09E+02 335E+02 0.0150 1.J32E+14
Amr-242m 3D3s9E-04 2,34847 2,548.71 O.OOE+00 7.05E-1 7.65E-1 00250 3508E+13
Ar-243 62629E-04 234847 2,548.71 O.OOE+00 1.47E+00 1.59E+00 0037 33ssE+13
C-14 4.7965E46 2,348.47 2,548.71 O.OOE+00 1.13E-01 1.22E-1 0.05?5 3703E+13
Ck%3 8.0297E-07 2,348.47 2,548.71 0.00E+00 1.89E-03 2.04E-03 0.0660 1.962E.13
Cm-243 19.23E047 2,348.47 2546.71 O.OOE+00 72.1 E-01 2.E5-01 0.1250 1.433E+13
Cn-244 7.1845-02 2,348.47 Z546.71 OC.OE+OO 1.62E+02 1.3E+02 002250 1.ssE+10
CoffO 9-120E-03 2,348.47 2,.54871 OC.OE+00 224E+01 2.42E+01 0.3750 7.224E+12
CS2134 1.16e2E43 2,348.47 2.6S4871 O.OOE+O 2.74E+0O 2.7E+Do 05750 1.-1E+14
CsP105 134433E4- 2,348.47 2,548.71 0.00E+OO 303E42 7.eE4-2 OJSO 327sE+12
CS-1S7 127113E+-0 2,34847 2,54871 O.ODE+00 4.13E+03 4.43E+03 I1_00 4A28E+12
Eu-214 4.5203E-02 2,348.47 2,548.71 0O.0E+00 1.06E+02 1.125+02 1.75M 9.7026+10
Eu-155 7.147E2-03 234.47 2,546.71 O.0E+00 1.68.es01 1.82E+01 225c 1.792E407
FP-55 61s10E7-04 2,3487 2,548.71 0.QOE+00 1.45E+01 1.84E+01 z7so 2014E+07
Pu-21 .453.672.00 2,34a47 2,548.71 O.OE+00 8.5E031 9.7E+01 335000 6E0E
1-129 ss82ssE47 234a.47 2,548.71 O.ODE+OO 2.31E-03 2.50E-3 SOOOO1 1.12SE4*6
Ku-85 5.344E202 2,348.47 2,548.71 0.00E+00 126E+02 1.37E+02 7-01 1301E+OS
NIp237 1.146E-0 2,348.47 2546.71 O.OOE+00 2.46E8 2 2.e9E02 11.oo7o 1.44E+04
Fa-231 1.137E-07 2,348.47 2,548.71 0.00E+00 2.27E-03 1.33E-0P
Pb-210 3.3824E-11 2,348.47 2,546.71 O.0E+00 73.DE-06 6.26E-n
PI-I147 471211E-0 2,348.47 2,546.71 0.00E+00 1.20E201 1.30E201
PU-238 .. 64492206 2,348.47 254.71 30.E+0 12.9E+02 3O02E+02
Pu-239 1.162E5 2 2,348.47 2,546.71 0.00E+00 2.72E+01 1.96E+21
u-2240 1.2197E-02 Z348.47 0.40.71 O.OOE+00 7SSE+21 3.84E+01
-0241 1.1467E+00 234847 2,548.71 0.00E+00 342E+03 271E+03

PL,242 6A260oE-0 2-14s7 2-"&71 O.ODE+CO 1s51E-01 1.64E401
ORa22e R.13d2E-10 2-e7 37542.71 QD3E+eo 6E07 2.30E2+7
F Tt228 t s1s41E-12 2,S4a7 2e_ 4__71 O.ODE+OD E_22E__ s 1_32Es
R*-10e *5.9012E-07 234U7 2,546.71 O.ODE+OO 1.3sE-a 115E-03
SIO79 12379E-05 2.348,47 2546.71 O.OOE+OO z.91E402 3.1#402
Sn-1120 2.5210E405 2,348,47 2,546.71 O.OOE+DO 5.92E402 0,42E402
s~r-go 1.1030E+00 2,348,47 2.548.71 O.ODE+OO 2.73E+03 2.96E+D3
Tc-99 3.9357E404 2,348A4f 2,546.71 QODOE+OO 9 24E- 01 1.0DE+CO
Th-229 B.5691E-11 2.348.47 2ZS46.71 O.ODE+CO 2Z01 E-0i 2.18EE47

Th-232 52923-12 2Z348.47 ZS486.71 O.ODE+00 1.24E408 1.35E408
TI-20 1.9202E-07 Z348.47 ZS646.71 OtOE+00 4-51E404 4.89E044
U232 520SSE407 Z348.47 2-548.71 O.ODE+OO 1.22E403 1-SE403 Thennd Powwr
rLS2S z.4s8eE48 2z348a47 254671 O.ODE+OO 5.73E-05 6.21E-05 lNomnJ~al t 30 undbgt
LO234 4.7012E456 2.348.47 2,54t.71 O.ODE+OD 1.10E401 120E401 Outpd* Heat Output
U-235 -1.4492E-08 Z348.47 0.00 3.30E-02 Z.96E402 3.30E402 t(ansbl (WI'"
U-230 7.5759E-06 234"7 2.545 71 O.OOE+OO 1.78E402 1SSE402 GA4E+Q1I E.9wo
IJ-2S8 -2.6129E407 2348 .47 0.00 8.0#4-2 7.98E402 8.05E402 Tota Tota
Y-90 1.1631E+00 2,348.47 2,546.71 O.ODE+DO 2.7SE+C3 2.96E+03
Other Radbonucd 3.97E+oa 4.30E+03

ITemnptatSlcionS mr&Sy, Bwup Sumarand Checks E.

iemplate Selection Summnry
From SFD Used Basi r Parameter Differences:

Recor : UGhTWATER UCeT WATER D Torqt _ mwldta brfeido- ressam
Fue Cbkddh9g ZIRC zaic Tft ak ile PNR T iaol on hi perpmele (awtIsus PM f ,asm

B0LiXHCo tht twl U U rr
SOL Enrichment % 5.990 to s

BpSummsy (Wda for bunwrp used In estiman.
Front SFD Exwstated

N~~~~ll Z~~~~~23424i . bWSl9l rhaelb t hebal_ iJsel l 5MdsOO5
Boundin| Z&711 4.4696 9 mI g bi s irrta SFD (riveIdd b 1

Estiated Burn
BSrvup Multiler Buup Etated EOL HU&vien EOL H1

liominalA 0.2s 10
Boudrdvg 0.29 1

'Reactor nA.dowR, cor removal. strage, slippg or oh.r dab *mhg bhd bradton ceasd for luel.
ITci b rv f hrd teassoad wt i. wretsud be dvldsd byr heavy meWmastogtspecbulpvae(MWdM.

I
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J
Fuel Radionuclide inventory Worksheet

AL Fuei aud anieat I d naJV
Fuel tam. PULSTAR-SUNY-UFFALO (6% RODS)

SNtFDS: 176
Fuel Units A Deaoi 996. ROD
Heavy Mal Uau SOL=S37.541kg; EOLtM 992kg
ROD Stora Stb: vimL

'Fus da art de: 1965
Estimat as d: 2010

TaPkae PWR (Ught Waler, Zlrc. OSo 5%, U)
3
Tmnpat Bumup(W*: 61.92

Temptte SOL Heay Mal Man (Erh 0.001761
Temptate Dey Tbe 35 years

Esthiuted
Canister usage:

tlrtO _j
2.96>

jIL Fatimetas .I . 5 It Y. Yn GamaSources

Photon Tota
CUIIWd From Nomian - Bowiding Fui hnftr ACt Nomhial Fued Bounding Fuel Energy Photonstsec

Radionuctide Template Fuel Bumup (MWd? Bumwp (UMWd (CO Inventou1es(Cil IbentoaleCs Croup (bounding)
Ac-227 tS7758E-10 35,707.51 71,415.03 O.OOE+00 313E-0O 6.27E-05 Avg, Vs_
Am-241 1.4352E-01 35,707.51 71,415.03 0.00Q+00 5.12E+03 1.02Ei04 0.0150 3843E+15
Am-242m 2.8698E-04 35.707.51 71,415.03 O.ODE+00 1.02E+01 2.05E+01 0.0250 7.749E+14
An-243 62565E-04 35,707.S1 71,415.03 O.OOE+00 223E+01 4.47E+01 0.0375 7.39sE+14
C-14 4.7901E-05 35,707.51 71,416.03 0.OOE+00 1.71E+00 3.42E+CO 0.0575 8.539E+14
Cl-36 8.0297E-07 35,707.51 71,415.03 0.OOE+00 2.87E-02 5.73E-02 0.0850 4.3000.14
Cm-243 2.5081E-04 35,707.51 71,415.03 0O.E0+00 8.96E+00 1.79E+01 0.1250 2.984E.14
Cm-244 4.9015E-02 35,707.51 71,415.03 0O.0OO+ 1.75E+03 3.50+O0 0220 3.687E14
Co60 2.5581 E-3 35,70751 71,415.03 0O.+OO00 .13E001 1.83+02 0.3750 1585E+14
Ca-134 4.0536E5-0 35,707.51 71,415.03 .OOE+000 1.45E+OD 2.89E+0 05750 3.687E+15
Cs-135 1.4433E405 35,707.61 71,415.03 O.E0+0 5.15E401 1.03E+(0 0.8500 5.101E+13
C0-137 1.3979E+00 35,707.51 71,415.03 O.OOE+00 4.99E+04 9.98E+04 12500 8011E+13
Eu-154 2.0203E402 35,707.51 71,416.03 O.OOE+00 721E+02 1.44E+03 1.75C 1.501E+12

j
I
I

Eu-t55 1.7684E403 35,707S1 O.OE+00 &31E+01 1.26E+02 I -2500 Z418E+08

5.03 0.00E+00
Kr-85 2.8214E-02
Np-237

35,707.51 71,41.03 O.OE+00 1.01oE+03 2.01E+03 70D00 2.512E+06
35,707.51 71,415.03 O.OOE+00 4.01Et-01 8.011E4.1 11.0000 2.885E05
35,707.51 71,415.03 O.OE+00 4.65E06 9.31E4- I

I
Pa-231
PF-210
PmF147

35,707.51 71,415.03 O.OE+00 3.04E-06 6.088-0
35,707S. 71,415.03 0.OOE+00 1.30E+01 2.61E+01
35,707.51 71,415.03 0.OOE+00 2.66E+03 5.32E+03
35,707.51 71,415.03 O.OOE+00 4.15E+02 830E+02
35,707.51 71,415.03 0.00E+O0 5.400+02 1.08E+03
35,707.51 71,415.03 0.OOE+00 3.21E+04 8.43E+04

I
PU-241
Fis 242 6.4260E405 35,707.51 71;415.03 O.ODE+OO 229E+00 4.59E+OO
Ba-228 2.2804E-10 35,707.51 71,415.03 O.ODE+OO &14E-08 t.63E405
Ra-228 5.2713E-12 35.707511 7t,415.03 O.OOE+CO 1 88E4C7 3.76E-07
Ru-10B 9.11160E-110 35,707S51 71,415.03 O.OOE+00 2.18E4S 437E405
SO-79 1.2377E405 35,707S1 71,415.03 Q.OOE+OD 4.42E-01 &84E-0t
Sn-126 2.5210E405 35,707.511 71.415.03 QODOE+CO 9.OE00E1 1.80E+OO
SF-90 9.1667E401 35,707.51 71,415.03 MOODE+OO 3.27E+04 8.55E+04
Tc S9 3.9357E404 35,707.5t 71,415.03 Q.OOE+OO 1.4tE+01 2.81E+01
Th-229 12057E-10 35,707.5t1 71.4tS.03 Q.ODE+OO 4.31E486 &StE-M
Th-230 2.1043E48e 35,707.51 71,415.03 O.OOE+00 7.51E404 1.50E403
Th-232 52972-12 35,707.51 71,415C03 O.OOE+OO 1.89E07 3&T8E-07
T1-208 1.7474E407 35,707.51 71,415.03 Q.OOE+CO 6.24E403 1.25E402
U-232 4.736SE-07 35,707S51 71,415.03 QODOE+OO 1.69E-02 3.38E402
U-233 2509E-08 35,707.51 71,415.03 Q.OOE+OO 8.96E404 t.7SE43
U-234 5.0ODCE45 35.7075ti 71,415.03 QOOE1+CO 1.7SE+00 3567E+OO
U-235 -1.4489E486 35,707,51 0.00 8.93E402 t.76E402 6 .93E402
U)-23B 7.5824E4B5 35.707.5t 71,415.03 QOOE1+OO 2.7tE401 5.41E-01
U-2361 -2 B129E407 35,70751 QOO 1.70E401 1.61E401 1.70E401
Y-90 9.16S9E451 35,707.51 71,415.03 O.ODE+OO 3-q+04 B SS5E+C4
Other Racioncicl 4.79E+04 9S59E+04

TI emlt _Secto _ummar Bisrrwp Serrnano, mid Checkcs -u2-^ 1-

J
Thermal Power

Nominal Neat,7 Bouniding
Outt ' Heat OuWut
(Watts ) (waft)
S.2E105 14E

Total TOtaI

.

Template Setection 5ummaly _______

From, SFD Used [Basls for Parameter DiffererAtee,r Reacto M~derelUol :TER' UOHTWATIER Th~sd am isewd I. Es okkng rnurs:
Fuelk =C taddkl2r Zi1C laft~ d aldasPNtfTanpl * dut s pwzar eaduv4 awoneto PWRereamuabl

801. H Cons*Arbi U d
u -,

|Bmwup Suanunary (MWd) oBa r bunup used In estimati:

I Nominal
i Ki;,�=

. . . . ... . . . .

I
uonu MuftInfl I Ohma Burnu

-_

Estiateatd 001. HMI(Mven E0O. HN
ool

.MAIL t
'Reactor Olndown, cora removal. strage. tpki or other date orqnnrrg that Itrialon ceased forAl.
2
ToW bip ford _ kw h asso atnd wEth 5 woishest mud be dvavitd by 80l heavy meW mana t gal pectfic 9s4u_ vaku (MdWnT).
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Fuel Radlonuclide Inventory Worksheet
L Fru and Tapiato Inrmaticati; .1

Fuel Il ROBERT E. GINNA
SNF 1) #. 182

Fuel Units & Desem 40 -14 X 14 ROD ARRAY
Heavy Matal Us= BOL1528723g EOL.15126.92k9
ROD Store Sit 5NEEL

'Fusl decay tart das: 1972
Estimates as of' 2010

Tenplat PWR (LUght Water. Zkc. Oat 5%. U)
'Template Burwp(UrWd 61.92

Template BOL Hedy Metal Uas (AT): 0.0017en1

Estimated
Canister usag: J

Banr Fuel Transfer
L J

TOmpINIS Dea Ttnw -35yas
IL Estintaftw* N. 11xx, b y. n GanuSources.

- . . . ~~~ ~ ~~~~~~~~~~~~~~~~~~~Photo Tod
CVMUWd From Nm Bunding Fudl tdt Actblty Nominal Ftuat Sounding Fud Energy Pbotonsfa

Ruadionulid Templt Fw4 Bumnup (UWdt 8-ump (NWdf (CQ vwtn wqa} invedonespa Grup _(bounding)
Ac-227 8.7758E-10 154,660.60 2184499.95 O.ODE+00 1.36E404 1,92E404 Avil LV
AnF241 1.4352E-0t 154.660.60 218,499-95 o.oDE+oo 2.22E+04 3 t4E+04 0.0150 t176E+16
AnFf242m 2.SB9SE404 154,660Q60 218,499.95 OOD0E+OO 4.44E+Ot 6.27E+01 o02s0 Z371E+15
Ajn-243 B25BSE-04 1#.,660Q60 218,499.95 O.OOE+00 9.B8E+01 1-47E+02 omD75 2BIE15sr
GU1 4.7901E405 154,660.60 218,499.95 oO0DE+00 7.41ED0 0 1.05E+01 0057 Z613E+15
Cl3B SC297E407 1#4,6BO.B0 2184499.95 OOD0E+DO 1.24E401 1.75E-01 ocasoD 1.3tsE+15
Cm-243 2-DS1E404 154,660.B0 2184499.95 oOD0E+DO 1.88E+01 5.48E+01 01250 9.12912u1
Cm-244 4.9015E402 1#4,BBO.B0 218,499.95 OOD0E+DO 7.58E+03 1.07E+04 02250 1R12sE+ts
Co-60 2.5581E-43 154,66B.BO -

E+O 223E+00 3.15E+oo 0.8500 1.sal1+14
Cs-137 1.3979E+0D 154.66060 0.00E+D0 2.16E+05 3.0sE+05 1.2500 1 S33E+14
Eu-154
Eu-165
Fe-55 4

154.660.80 218.,499.95 0.00E+00 ai2E+03 4.41E+03 1.7500 4.5916+12
154,660.60 218,499.95 o.oDE+00 2.74E+02 3.86E+02 I 2.2500 793s3E+O
154,860.60 218,499.96 o.OOE+00 6.67E+00 9.43E+00 z 2.7500 1S1E6500

2.0769E-02 154,660.60 218,499.95 I

154,660.60 o00OE+00 1.73E+00 2.45E+00 I 11t000 8.822Es5o
Pa-231 1.303BE-09 154,6e60. 218,499.95 COD.E+00 2.02E404 2.85E-04
Pb-210 85078E-11 154,660.60 218,499.95 0.00E+00 1.32E5.s 1.86E-05
PM-147 3.6631E-04 154,660.60 218,499.96 0.00E+00 5.65E+01 7.98E+01
Pu-238 7.4564E-02 154,60.60 218,499.95 0.00E+00 1.15E+04 1.63E+04
Pu-239 1.1623E-02 154,660.60 218,499.96 0.00D+00 1.80E+03 2.54E+03
Pu-240 1.5132E42 154,680.60 216,499.95 0.00E+00 2.34E+03 3.31E+03
Pu-241 9.0036E-01 154,660.60 218,499.96 0.00E+00 39E+05 1.97E+06
PU-242 6 4260E-06 154,660.60 218,499.95 0.00E+00 9.94E+00 1.40E+01
Ra-226 22804E-10 154,66.60 21S,499.95 0.00E+00 3.s3Es-0 4.98E5-0
Ra-22S 5.2713E-12 154,660.60 218,499.95 0.00E+00 8,15E07 1.15E-06
Ru-10S 61160E-10 154,660.60 211,499.95 0.00E+00 9.465-6 1.34E-04
DST79 1.2377E405 1#F,660.6U 0 218,499.95 o.OPE+r D 1ff1E+Oe 2.70E+Oe
S9-126 2.52tCE-0s 1#4,B60.60 218,499.95 O.ODE+OO l9CE+C0 5.51E+OO
ar-90 9.1607E-Ot 1#4,B60.80 21S,499.95 o.0DE+0D 1.42E+v-S 2.COE+05
Tc499 3.s3sME04 154,6W6Q0 218,499.95 O.ODE+OO 6Q09E+et S.60E+01
Th-229 t2i057E-10 154,660.60 218,499.95 QCOmE+OD 1.86E405 Z.63E405
Th23 2.1043E145 1549.960O 21S,499.95 QOOnE+OO 3.2sE4u3 4.60E403
Tn-23 5 2972E-12 154,660.60 218,499.95 QOO0E+CO S.19E407 1.16E4S
TI-208 1.7474E407 154,660Q60 2184499.95 QCO0E+OO 2.70E402 3.82E42
u-23 4.7363E407 154680.S0 218,499.95 OOO0E+CO 733E-02 1.03E.0t
U-233 2.5097E4S 1#46630.60 21S.49.95 QoD0E+00 3.88E403 s.48E403
u-234 6.00DOE45 1# e660.60 218.499.95 o.0DE+00 7.73E+C0 1.Q9E+Ot
U-235 -t.44S9E408 1#4 680.60 QOO0 1.1#E+00 9.26E41 1.15E+Co
U &0 7.5824E406 1#4,660.60) 21A49995 o.oOE+oO 1.17E+00 1.66E+Do
US-238 -Z061Z9E407 1#4,680.60 0.001 4.9eE+oo 4.92E+00 4.96E+OO
Y go 9.16ssE-M 1#64680.60 21&4ssss5 QODE+OO 1.42E+0s5 2.00E+C5
Oe Rainuclides 2.0SE+CS 2.93E+05

llLempa Selectkz SU--Ys Burt sun-- FNW Clehmkv : A-
Tenplaba Steenctirm Summary

Fr 01 SFD | UN4 Bab fo Parr_ Diffeences:
Reco U h TW1R | LK~lT WAWR

Fu d Z DRO | FI
80L HU Cosset. U U

vOM Enrihnmm %: 1.48003568M lob5

Elumup Summary (UWdf ~ for bumup used In estihate
FrmSFD I Estiate

1600kaft 1s4,660.8Dj 1 SZ4111. No Wm d~redytti sFD lMfdb l 4
Bowndbwl 218,499.951 304=ez1 kroup mmdhI la SFDWD Wcrveid la

ownT 1Ufln -he Br Estiae SOL HMlhrn EuE Hilt
N _min 0.2 I 0

,_ . dou 0.41 1. ..

Thermal Power
Nomind Hod Boundbing;

Ou tuw Heat Output
(Waths) (Watts)
3.5Tota 5.a+0l

TOWa Total

-J

PReacor shtdown. core remorl. sborage. *Appkn or other dams csrhgk thSt Iradiaton ceased fr id.
'Ttl txVW for ad hful assocated wall NU waksheal mus be dlded by BOL heavy met man beo 3ecl c _ap vaws pWdrT).
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Fuel Radionucilde hwentory Worksheet
L fud and Itnplate hnote . -

Fuel N-: SHIFPt4GPOT LWBR SLKT I
SNF ID 0: 374

Fuel Units A DEan 3 -443 ROD ARRAY
Heavy Metal llas BO1-3755 7kg EaOZ7552kg
ROD Storae Sits INEEL

'Fudl dy sutM del 1962
Estimatas _d: 2010

Tonpials: LWBR (Ugt Water, Zm, 60 o 100%. h and U)
1.mBtft zwnuup(W4 102.14

Tunpal I0L Hmm"y Meal an (UT): 0.45961251
Tuis ..tuy nSI 7: )

Esimated
Cani usat e

24sx1V
3.00

IL Esitnatr- i I W. x b y y Gamma Sourcee
Photon Told

CVJUWdFrom Nominal BoundingFul hitWActivity Nominal Fuel Bounding Fuel Enegy Photons/sec
Radlotuciled Template Fud Bumup (lWd)' Burnup (Wdt (CMO htVenVoDeS(CQ I ventoes( Group (bounding)
Ac-227 8.3425E-05 50,103.24 8A806024 O.OE+00 4.18E+00 7.35E+00 Avg. May
Am-241 22387E-04 50,103.24 88,06024 o.E0+00 1.12E;01 1.972401 o.150 9216E+15
An-242m 1.5512E-8 0,103.24 88,060.24 O.OOE+00 7.77E-02 1.37E-01 0.0250 1.902E+15
Am-243 3.1181E-07 50,10324 88,060.24 0OOE040 1.56-02 2Z75E-02 0.0375 1.6sE+15
C-14 92539Es-0 50.103.24 88,060.24 o.0oE+oo 4.64E400 8.15E+00 0.0575 1.776E*.S
Cl-S 1.8103E-06 50,103.24 88,060.24 O.OOE+00 9.07E-02 1.59-01 o00o50 1.127E*15
C-243 3.9020E-07 50,10324 88,060.24 O.OE+00 1.96E4-02 34tE-02 5.0200 7.219Eu4
Cm-244 Z.0742E456 50.103.24 88,0BO0.24 O.OOE+OD 1.04E+00 1.835+OD 02250 t.OOSE+15
Co-60 32554E403 SO103.24 88,080024 O.OOE+00 1.63E+02 2B87E+02 037so 4.004E+14
Cs-t34 7-3823E44 50,103.24 88,080.24 O.OOE+00 3.70E+(H 6.50EEx01 0sMs G.1M+ss~
Cs-135 2.8ff39E405 50,103.24 88,060.24 Q.OOE+00 1.43E+00 2.52E+OO o.esoo 1224E+14
Cs-tS7 1.8609E+0O 50,10324 88,06024 O.OOE+00 5.32E+04 1.64E045 70000 7.742E+13
Eu-154 1.9262E-02 50,10324 88,06024 0.OOE+00 9.65E+02 1.70E203 175000 73.1E+12
Eu 15s 2.6721E403 50,103.24 88,050.24 Q.OOE+OO 1.34E+02 2.35E5+02 z2sC0 2.971E+08
hFSS5 33a599E45 50,103.24 0880024 Q.OOE+OO 1.66E+00 2.9tE+OO Z7500 4.757E,+t3
Fi 3 3.7296E403 50,103.24 88,06024 O.OOE+OO t.87E+02 3.28E+02 35CCO 1i879E+05
R-129 1.585SE4B6 50,103.24 88060.24 O.OOE+OO 7.94E402 1AO0E-t S10wO S5.t1E+04
Kr-85 1.1958E-t 50,103.24 8A06024 QO.OE+OO 5.99E+03 1.05E+04 7.0000 43304E+03
Np237 t.25t3E407 St103.24 8A06024 O.OOE+OO 8.27E403 t.10E42 I11.00C0 3.4&ssE402
Ps-231 1.2017E44 50,103.24 8806024 1.06E+01

5O10324 8A06024 Q.OOE+00 2.30E*. E.01
Pu2-9 237542E-O 50,103S24 8o608.24 0.OOE+00 163E+0 242E+01
Pu-240 1.f1B4E-05 50,10324 86,060.24 O.OOE+00 25E+0 1243E+00
Pu-241 2.3780E-03 50,10324 88,060.24 0O.OE+00 1.19E+02 Z.09E+02
PT-242 4.0821E-08 50,10324 88,060.24 Q.OOE+00 3.9E-03 3.0-03
Ra-22B 1.447386-0 50,10324 88,00.24 O.OOE+00 7.2+E04 1.27E403
1`18228 4-sffsE-08 50,103.24 8S,080.24 O.OOE+OO 229E401 4.02E401
Ru-10f 34E397-08 50,10324 88,06024 O.OOE+00 t.9E+03 3.43E403
Se-'9 3.54t7E-05 S0,10324 8800024 O.OOE+0 1.77E+00 &3t2E+OO
Sn-t2B .9B48E-05 50,103.24 58,06024 Q.OOE+00 2.00E+00 3752E+01
Sr-go 5.8940E+1 O 50,103.24 88,06024 Q.OOE+72 .49E+04 t.67E+0
Tc-99 3.25S4E404 50,10324 8A06Q.24 QOOE+OO t.ff3E+Ot 2.86fE+0
Th-229 4.ff8S9E456 50,103.24 8A0ffO24 QO.OE+OO 2.35E+00 4.12E400
Th-230 1.322E-0 50,103.24 8,08024 O.OOE+00 5.87E-02 9.09E2-
Th-232 49.03281E48 50,10324 0.00 4.0tE0t 3.96E-t 4.0tE Ot
T-208 t.S31f2-0 50,103t24 8.06024 O.OOE+74 7.71E+02 1.35E+03
U-232 4.1f39E402 50.10324 88.06024 O.OOE+00 Z.49E+03 3.67E+03
Othe233 -334E4u 50,10324 QO 135E+03 t.t8E+03 1.35E+03
U-234 8.t7ff9E.04 50.103.24 8A060.24 Q.OOE+OO 4.tOE;4t 7-VE01Et
LR235 5.7St3E48 50,103.24 8A060.24 Z.76E404 3.17E403 5.37E43
U-Z3ff 1.3273E407 50.103.24 88A08024 O.OOE+OO &ff5E43 1.17E402
U238 4di2tE-tO 50,tO3.24 0.00. t1.76E404 t.fftE44 t.76E044
Y4.0 t.8940E+OO M10t324 M8A0f.24 Q.OOE+OO 9.49E+04 1.87E+OS

Pte adbonuclke 1.3E0 I _ _E_

Temipla Selection Summar
Ftm SFD Llsed Bads bfor Parameter DiOference:

Reactor Uoderator.1 UQWWAI UOWI4WATER THTWErol an wed blo ot bt" feem.
Fuel Clatilm5F ZIRC ZIRC Ttifuh4latftwonap _ate~wtrw

BOL HM Cntuern 3 hrdh and U
B0L Enrichment %| O0999593 801o b100

Bumlup f Y (UWdf B______I______ Rashs for bumup used In estimate
Fr FD | E _ttae

Nonsled W 250.1033 39,41tlUC bmWm bd* km SFD Owaded b MM).
qourwd.[g 89o6241 78,W 82k6 t~w 'a kmSbw SFD (wrtllb lo IIW4

Checks

Esi d B- umutp
But4 Uulto Gren BumuKp Estkatad EOL HU "re EOL HU

Nomn0id 059 -
j fouIur.I 1.04 0.

'Reaclor dlidown. coe rmoval. wrags. stp or otwer date cta*nkVg Md Irradano ceased for M.

Thermal Power
Nominal Heat Bounding

Out" NeA Output
(wafst) (Waal
1.UE6 w 2s9E+03

Total Total

ioWl bm*p for at hed aodaled hih tdS workded mud be &Adbd by BOL hewy meta me b toget speci burp value (MWdc&V.

I
0O2/SNF/REP-078 

March 2003
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Fuel Radionuclide Inventory Worksheet
& Fuel and Tamplate Inftormaion, u,

Fuet N.-: SmPP NGPORT LWBR BLKT h
SFe 1 tf 375

Fuel Units A Dew: 3 -261 ROD ARRAY
HYeav Natal Mass: SOL.4373.5k7g EOL-4331.7kg
ROD Storge Sit: INEEL

'Fud decay ean date: 1982
Extes as eof 2010

Templats: LWBR NW Water, Zlc. 60 b 100%, Th ard U)

,Teplte I dmunp(UWd): 10269.14
Template BOL Heavy Natal Mass (UT): 0A5991251

Tmnolate Dea Ths 256 s

Esitnted
Canister usage:

24x15'

u. Estimates, m X. Ys . Y Ganma Sources

Photon Total
CVUWd From NOmiline Sounding Fuel Inftal Activiy Nominal Fuel lounding Fuel Energy Photonsfaec

Radionucilde Tempate Fuel Bumnup (IWdI Sumnup (AWdf) (C) - ventoalee(CI) InwntorasC) Group (bounding)
Ac-227 8.a425E-05 64,29.45 110,212.20 0.QOEa00 5.36E+00 9.19E+00 Avg. NeV
An-241 2387E-04 64290.45 110,212.20 QOO.E+00 I.4E.01 2.47E+01 0.0153 1.153E+16
An-242m 1.5512E-06 64290.45 110,212.20 Q03.E+00 9.97E-02 1.71E0t 00250 2361E+15
Am-243 3.1181E4-7 64290.45 110,212.20 Q.OOE+00 2.OOE-02 .44E-02 0.0375 2.039E+15
G-14 92539E-05 64,290.45 110,212.20 O.OOE+00 5.95E+00 1.02E+01 0.057s 2.223E+15
136 1.8103E-06 64,290.45 110,212.20 O.OOE+00 1.16E-01 2.00E01 0.0650 IA11E+15

Cm-243 .9320E4-7 64290.45 110,212.20 O.OOE+00 2.51E4-02 137012 0.1250 9.035E+14
Cm-244 =2.0742E-057 64,290.45 110,212.20 Q.OOE+OO 1.3E+OO 2.7729E+00 02250 1259E+15
Co-50 32554E403 64,290.45 110,212.20 Q.OOE+OO 2.09E+02 3.59E+02 0.375 5.112E+14
Cs-134 73823E404 64,290.45 110,212.20 Q.OOE+OO 4.75E+oi 8.14E+Ot 0.5750 7.741E+i5
Cs-135 2.8639E405 64,290.45 110O21220 O.OOE+00 1384E+00 3.16E+OO ossoo 1Ifi32E+14
Cs-137 1.8S3E+00 64290.45 110,212.20 QO.OE+0 t.20E+OS 2.0Eo 12500 Os69oE+13
Eu-1154 1.926E402 64,290.45 110,212.20 Q03OE+00 124E+03 2.12E+03 1.7500 923sE+12
Eu-tSS5 2.6721E403 64,290.45 110,212.20 Q.OOE+00 1.72E+02 2.94E+02 2.2500 3.718E408
FeSS &3.399E405 64290.45 110.21220 QO.OE+OO 2.13E+00 3.65E+00 2.7500 bSS4E413
H-3 3.7296E403 6429M-45 110,212.20 QODE1+Co 2.40E+02 4.1 1E+02 3scoo1 23M4,0+O
r-129 1-SBS3E4-6 64.,290.45 110,21220 O.OOE+OO 1.02E401 1.7sE-0t GADDD 7297E404
Kr-85 1.1958Et01 64,290.45
Np-237 t.2513E-07 64290.45
Pa-231 1.2017E-04 64,290.45

I 0.OOE+Oo 7.69E+03 1.32E+04 7.o0o 5S425.03
I 0.00+00 8,04E-3 1.38E-02 11.00C0 4.35IE502

110,212.20 0.ODE+OO 7.73E+00 1.32E+01

Pu-238 45953E4 2.95E+01 5.06E+01
Pu-239 2.7529E5-0 64,290.45
Pu-240 1.6184E5.0 64290.45
Pu-241 2-37BOE-03 64,290.45
Pu-242 4.0621E-08 64.290.45

110212.20 O.OOE+OO 1.77E+00 3.03E+0O
0 .00E+00 1.04E+00 1.78E+00
O.ODE+00 1.53E+02 2.62E+02

110,212.20 O.OOE+00 2.62E-43 4.50E-03
Ra-226 t.4471E508 64,290.45 110,212,20 O.OOE+00 9.30E-04 -59E-3

Sn-126 3.9B48E-06 64,290A.5
Sr-90 1.8940E+00 64290.45
Tc-99 3.2534E44 64,290.4s
Th-229 4.6B39E-05 64290.45

11021220 0.OOE+00 2.56E+00 4.39E+00
I 0.00E+00 1.22E.05 2.09E+05
I 0O.OE+00 2.09E+01 3.59E+01

1102.12.20 0.OOE+00 3.O1E+00 5.t16+30

.+03

i401

Thermal Power

Nomlrnal Heat Sounding

aot Hea Ot
(Waft) (wafts)
L2.1403 SA1E4.3

Total Total

5.7813E-06 6429045 110,212.20 3AtE-04 4.03E03 6.69E-03

Y490 1.8940E+00 64,290.45 110,212.20 Q0OOE+0 122E+05 2.09E+0S
1-42E+05 2,27E+05

Reactor Modeator
Fuel Chldding:

0L HU Censiftmt:
304. Enrichment %:

Prern JFD Used Basis for Paraneter Differences.
r Ua4TrwAIR UIHT WATER Me Tela e wed bIr ft b" was:o

IR O DR C T 0ha etw. mIR p wuiwhe
ThmdU ThmdU

. 0.071220716 60101001r Burn Sum maryaWdj Basis or burnmp used hI estimate:

64290.461 406siNb ndy F W.
Dhu-rb~din~g:F I M2201 81 W2t2p% 81k,356 m b at Wm d km SF0 (cowed hht

Checks

Estimated swuaupf
GunnuP IlMuloper 1Y uEstnuated EOL HWlwven EOL HU

llllhuncfiF 1 ~ M.16 0
: 'Reactmrn, cr mmoya, Aae, $Wpts f dhur dab 7 ax"ng 1 n Irrasn case dfo lel.

'TOWtxr bunpor SO lud asoiae with thb wokhe nR* be dvke by BOL t Invemst ID go spdkic burnup values (UWrT).

DOE/SNFIREP-078
Revision 0

March 2003
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I
Fuel Radtonuclide Inventory Worksheet - I I

L Fa au~anlst toormdo. J
Fuel M.ne SHIFPI4PORT BWLKUT III

SWU MD 0 378
Fuel Units & Dou 6 -445 ROD ARRAY
Heav MOWa Mame BMOM-8mig EOL=8007kg
ROD Stragp Skte INEEL

'Fuel dea dW dal: 1962
Eskdatm:eof 2010

TwmIte: LWBR AJgmWabr. Isom 0o b10D%, h anid U)
*rwnplae B9 p(UW* 10260.14

Tempate 30CL Hewvy Meal Mm (Ul): 0.4599261
TemplW Dea Thir: 25 yam

Estimated
Canister us5g.

2418 -
1 &00

iU.Esdromte in1 N 
3
e b Y.y Garmmaouce

:j.; Photo. Totlw
*CVfWd From Nomiwl Boulnding Fuel InItialAcdtty Nominal Fud BoundingFd Enegy PhotonsAsee
. Temltn Fuel Bumrup (IUW BuSmi (NWdf lCI) Invewnoles(dCI hwentorles(UCl GrXoa IbMoUdinn)Racdlonuicld

AC-227 8-3425E-05 129,014.55
An-241 22387E-04 129,01455
Am-242m 1.5512E-Oe 129.014.55

- = J
221.167.80 O.O0E+00 2.00E-01

An-243 3.1181E-07 129014i55 22t,167.80
C-14 9.2539E-05 129,014.55 221,167.8
01-36 1.8103E-06 129,014.56 221,167.80
Cm-243 &9020E-07 129,014.55 221,167.80

I O.OOE+00 4.02E-02 6.90E-02 0.0375 4.912+15
D O.OOE+00 1.19E+01 2.05E+01 0.0675 4.4621+15
I 0.00E+00 2.344-01 4.041 0.o00 2.g31E+15
I 0.00E+00 5.03E-02 8.63E-02 0.1250 1.8132.15 iI O.OOE+00 2.68E+00 4.59E+00 07250 2.z72+15

CA-134 E 0
Cs-135 2.8639E-05 129,014.55
C0-137 1.8609E+00 129,014.55
Eu-164 1.9262E-02 129,014.s5

221.167.80 O.OOE+(

0.3750 1aa5E+15

0.5750 1.55*3+16
0.8500 3.074E+14
12500 1.944E+14
1.7500 1.8545+13

0. OOOE+O0 2.40E+05 4.12E+05 IO.OOE+00 2.49E+03 4.26E+03
Eu-155 129,014.55 221,167.80 0.00E+00 3.45E+02 5.91E+02 I 220 7.4622E06

O.OOE+00 4.27E+00 7.32E+OO 2.7500 1.196+14
3 500 4.701E+05

1-129 1.464E+05 JKr485 1.1958E41 129,014.55 2 I
No.237 12513E247 129.014.56 221.167.80 O.X0E+00 1.61E20
Pa-231 1.2017E-04 129,014.55 221i167.80 .OOE+00 1.55E+01 2.66E+01
Pb-210 1.1939-08 129,014.55 221,167.80 0.00E+00 1.54E-03 2.64E-03
Pm-147 36819E-3 129,014.55 221,167.80 Q.OOE+00 4.75E+02 &14E+02
Pu-238 4.5963E204 129,014.55 221,167.50 O.OOE+00 5.93E+01 1.02E+02
PU-239 2.7529E405 129,014.5 221,167.80 0.002+00 3.55E+00 8.09E+00
Pa.240 1.6184E-05 129,014.56 221,167.80 0.00E+00 2.09E+00 358E+00
Pu-241 2.3780E-03 129,014.5 221,167.80 O.OOE+00 3.07E+02 5.26E+02
Pu-242 4.0821E-08 129,014.56 221,167.80 O.OOE+00 527-03 9.03E-03
RP-228 129,01455 221,167.80 O.ODE+00 1.87E-03 3.20E43

I
I
I

5.89-01 1.01E+00

S-79 3.5417E-04 129.014.55 2
Sn-126 3.98484-05 I
Sr-90 1.8940E+00 1
Tc-99 32534E-04 1
Th-229 4.6839E406 1

29,014.55 221.167380 .00E+00 5.14E+OO
I 0.00E+Oo 2.44E+05 4.19E+05
I O.OOE+O 4.20E+01 7.20E+016

221,167.80 O.OOE+00 6.04E+00 1.041+01
1.0322E06 129,014.55 221,16

Th-232
7.80 O.OE+00 132-011 2.2SE-01
0 9.27241 9.152-01 9.27E-01
7.80 0.00E+00 1.99E+03 3.40E+03T1-208

U-232 _ AA A AA_ _ A__ AA _ _ _ AA _ s _
6 221,157.80 .OCXE+00 5Z37E+03 921E+03 Theral Powwe iU-233

U-234
U-235
U~-m3

312E.03 2.69E+03 3.12E+03
2

Nmna Hed Dounilp 7
Outjxi tHed OuW

4.25E+03 7.251.03
Total TotalW!38 5

Y-, --n 400lA= C 4"m f^f nn..fln

Other PadloncIldes 2.662+-05 4520
IlL T ia eSatectie. S. * YBum Semmury. andCbecks, fi

TepasSeiection Sarnmmay_______
Fromg SFD Used Bais~~ for Pff5anieter D~ilBIncm

Reacor Mdmdof Z WATIERII UGHTWATER fflii Ten~i Wu med 0oe ft ice rmee
Fuel Ct~[ZI J ZIRC jmhl dmO k dnuapumuhgm xrrerem eu

DCL Hul cwmftitu: Thwid U. Th an md U j
804 Enrctanarai%.-I 0.0286611 j 5210 OD to IOD_ _ __ _ __ _ __ _ __ _ __ _

Baunupu- (MWd) Bsi for buimup used In estmae
Fran SM ~Estimate

~~~~&mndlng-j 511750 147.20D06W n*strtedtli~ bee SF0 twwealedtIDW*l

WChecks

I
i
I
IA

I
Rt.__., U,."t'ai I Estknated BlumnwtMb-e Rn.-,.

W_..g.

OA
EstInated EOL HMPGAvaI EOL HMA

1 0.69Nom.k,*
Sond__g. 0.6-71

'Reactor Obftm, ce re.oval. stage. s*p.k or cwm dal cwrinfg8tht . ,,Mm cea a for hWe.

'ToW bnWapor W al bssocadaed wath ftwlhet trA be dvided by M heayml m ete to ge Velef bunp vatue (MWd69i). I

I
IDOEISNF/REP-078

FRevision 0
March 2003
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Fuel Radionuclide hwentory Worksheet . - - ¢

Kjul dTemplatcinfrmationx __ -
Fuet Nune SHIPPINGPORT LWBR REFU:T IV

SNF Vt 371
Fuel Units & Desocn -251 ROC ARRAY
HeavylMetallMat BOLW1149l.6klg; EOLa_1-45kg
ROD Storage St INEEL

Esthiuted
'Fuel decay stat date: 1982 Canister usae"

Estimates asd: 2010 24X105
Template: LWBR (Ught Water, ZTk. 60 to t00%, 7b and U) 9.00

Template BumU1(UWd): 10269.14
Tupla POL Heavy Metal Mass M): 0.45991251

Template Dmy lime: 25 veas

EstEimtes In 56 Xb b V. Yb Gamma Sources

Photon Total
CIMWd From NtiItnal Bounding 7Ful bitial Activity Nominal Fuel Bounding Fuel Energy Photonslswc

Radlonuctide Tamplate Fuel Burnup (Wd)e Burnup (Wd (Cl) bIventodes(CI) hrventoees(CI) Group (bounding)

Ac-227 8.3425E-04 25,281.52 51,71220 0.OOE+00 2.1IE+00 431E+00 Avg. WV

Am-241 2.23872E04 25,28152 51,712.20 0.OOE+0D 5.686E+00 1.16E201 0.0150 5SA2E+15

Am-242m 1.56512E6 25,281.52 51,712.20 0.OOE+00 3.92E-02 8.02E-02 0.0250 1.117E+15

An-243 3.11t8E47 25,281.62 51,712.20 O.OOE+00 7.88E-03 1.61E-02 0.0375 9D57E+14

C-14 9.2539E205 25,281.52 51,712.20 0.002+00 2.34E+00 4.79E+00 0.0575 1043E215

C8-36 1.8103E46 25281.52 51,712.20 O.OE+00 4.58E-02 9.36E-02 0.0650 660.E+t4

Cm-243 3.9020E4 25,281.52 51,712.20 0.00E+00 9.86E43 2.02E-02 O.1250 4240E714
C-244 2.Q742E-05 25,281.52 51,71220 O.OE+00 6.24E401 1.07E+0o 02250 5.9tOE+t
Co-7 3.2566E- 2528152 51,71220 0.00D+00 8.23E+41 1.68E+. 2 0.3750 2.3119E24

Cs-134 7.3823E-04 25281.52 61,71220 O.OOE+00 1.87E4+0 3.82E+01 0.5750 0.632E+15

Cs-t35 2.8639E405 25,281.52 51,71220 .OOE+00 7.24E041 1.48E+00 0.854 7.t87+tJ

Cs-137 1.8609E+00 25,281.52 51,71220 .OOE+00 4.70E+04 9.6?E+04 tZ3 4^46E+13

Eu-154 1.92E-042 2528152 51,71220 .OOE+00 4.87E16 2 9.9SE+02 1.7500 4334E+t2

Eu-156 2.6721E-03 25281.52 51,71220 0.ODE+00 6.76E-01 1.38E+02 22S00 t.7ffE+0

Fe-S5 &3099E-05 25281.52 51,71220 QO.OE+OO 8.37E41 1.7lE4O Z75Co 2.79tE+13

H-4 3.296E4- 25,281.52 51,71220 0O.OE+00 Q.43E+O1 1.93+02 3.5Co tt8E+oS

1-129 t785E-06 25281.52 51.71220 0.ODE+00 4.01E42 120E32 .oxo 4.077E+04

KI-45 1.t9S8E-01 25,281.52 51,71220 Q.ODE+00 3.02E+03 B.18E+03 7ADO 2AM+03

Np-237 t.26t3E407 2528152 51,71220 QODE1+OO 3 t6E43 6.47E403 tt.00o 2.3t1E+02

Ps-23t 1.20t7E-04 25281.52 51,71220 0.ODE+00 3.04E+OO 6721E+0
Fb-210 t.t939E408 2528t.62 5t,7t220 Q.ODE+OO 3.02E404 6.t7E044
Pm-147 3.6819E403 2528152 51,7t2.20 QODE+OO 9.31E+Ot t.90E+02

Pu238 4.5953E044 25281.52 51,712.20 O.O0E+00 1.16E+03 2.35E+0 h

Pu-239 2.7529E405 2528152 5i.712.20 QOOE1+00 6.9E-01 1.42E+OO
Pu-240 1.6184E405 25281tS2 51,712.20 _o.0012+0 4.09E4-1 8.37E401
Pu-241 23780E403 25281.52 51,712.20 O.ODE2+OO 6.01E+01 1.23E+02
Pu-242 4.0821E-08 25281.52 51,712.20 Q.OOE+OO 1.03E403 2.11E 03
RaZ?26 IA4471E-8 25"1.52 51,712.20 O.ODE+OO 3.6E404 7Ai8E044
Fa-28 45651E406 25281.52 51,712.20 QOOE1+OO 1.15E-01 2.36E401
Ru-106 3.8S7E-08 25281.52 51,712.20 Q.OOE+OO 9.85E404 Z.02E403
Se 79 3.5417E405 25,281.52 51,712.20 OOOE+CO 8.95E401 1.83E+OO
Sn-126 3.9848E405 25,281.52 61,712.20 Q.ODE+OO 1.0tE+OD 2.06E+OO
Sr-90 1 A440E+00) 25281.52 51,712.20 OOOE+OO 4.79E+04 9.79E+04
Tr-99 32534E404 25281.52 51,712.20 Q.OOE+OO 8.23E+00 1.68E+01
Tn-22.9 4.e839E-05 25,281562 51,712.20 Q.OOE+OO t.18E+00 2A2E+OO
Th-230 t.O392E406 25,281S52 51,712.20 QOOE1+OO 2.8iE402 5.34E.02
Tn-232 *9.0328E408 25,281.62 QOO0 121E+00 121tE+00 12tE+OO
TI-208 1-5386E402 25,281562 61,712.20 Q.ODE+OO 3.89E+P02 7di6E+02

U-= 4.1639E-M 25,281.52 51.71220 O.ODE+00 1.05E+03 2.15E+3Thermal Power

U-233 43.3244E43 25,281-52 QOO0 4.08E+03 4.00E+03 4.08E2+03 Nwoiiina-i Regt Naiding

tJ-23 &1769E404 26,281.52 51,712.20 QOCOE+OD 207'E+0f 423E+01 Outpu MMatOupuft

tJ-23 5.7813E408 25,281.52 51,712.20 85E-04 2.30E403 3.82E403 (waf) *-(Watts)

U-M3 I.3273E47 25,281562 51,712.20 O.OOE+OO 3.36E43 6.86E403 tiJ4m+0 1.79E443

lS23 4.1121E-10 25,281562 0.00 5.3E404 526E404 6.4E044 ca TotalTO

Y-90 1.8940E+00 25,281-52 51,712.20 Q.OOE+OO 4.79E+04 9.79E+04
Other Radlonuckdes 5.21E+04 1.07E+05

Temlane Selection Sunmmary
From SlFD U uasis for Parameter Differences:

Reactor Mderaor: UGOI4WAER UGHT WATER TMUTOaeau uedlorartibeig retas
Fued Cladding: ZtRC ZIRC 7Os t ~l cnd w_.es eli pm cswdpteM n t l(.rdwns)

SOt. tH Ceniltuen: lTh an U th tnU
50. Enrichment %ODSO IO1

B Su~nWUna (UWId) foBasb 10r burnup used In estimate:
Fnar. SFD Estimated

Nominal: 25,281.521 97 pv We*ekm SFD0wledbMWd.
Soundhg: j b1J71Z2tI 19.4 kobnW wrem 6FD (=ran lDWd).

Checks

1Estimated! Sump
B arnoup Muxipl | Given Surnuo Eatiated EOL HUWGtn EIOL HU

'Reaclor oxbw ore eroal. soage. dpphg or other date cordimrig tht irdation erased for lue.

'Total bunp br lse associated with his otshe must be O by BO heavy. m bga c bup v MWdI).

DOEISNF)REP-078
I-0 Revision 0

March 2003
Page C-151 of C-581



-I
Fuel Radionuclide inventory Worksheet

L Ptd axo4Tvnqatp I -a
Fuel N.e SHIPPINGPOT LWBR REFLmc. V

SNIF lOt 372
Fuel Unit A Dow 6 -l1O ROD ARRAY
Heavy eal MU&: 90L 585kg; E-5844.7kg
ROD SItora Sw: INEEL

Estikated
'dFdecqs0lSar. 1962 Canister usage:

Eslnataasof. 2010 24,x15
Ternpla: LWSR (Ugi Water. Zrc. 8 o 100%, Thnd U) 6.X00

'Template B Up("dW 10269.14
Template OI Heavy MeW Mm (UIT): 0.45991251

Tenpa Deay Tlmr. 25 yeas

ILEa .tiiates X. Im b Y. n6 Gamma Sources
Photon Totatl

CUWAtI Ftrom Nombilpa Bounding FudttF ~~d Nomial;Fudt Bounding Fuel Emtrgr Photonstt"
Radonuclida Tempate Fu Buup (MWdf urnup (tWdf (CI) ientodesptJ Inventorles(Ct) Group (boundng)
Ac-227 8.3425E-05 12,870.00 26,325.00 QOOE+00 1.07E+00 22WE+00 AvS thv_
An-241 2.2387E-04 12,870.00 26,325.00 0.00E+C00 288E+00 S.8E+00 0.0150 .Z760E+15
Amn-242m 1.5512E-06 12,870.00 28,325.00 o.OOE+00 2.00E-02 4.0tE-02 0.0250 5.687E+14
Am-243 3.1181E-07 12,870.00 26,5.00 0.008+400 4.01E-03 .21E-03 0.037s 4870E+14
C-14 9.2539EO- 12,870.00 286*500 0.0012iO 1.19E+00 2.44E+00 O2s75 5.31 1E+14
Ct486 1.8103E8- t2,870.00 26,32500 0.00E+00 2.33E-02 4.77E-02 0.0850 .370E+14
Cm-243 39020E-07 12,870.00 26,325.00 0.00E+o00 02E-03 1.03E-02 0.1250 2.1S8E+14
Cn-244 2.0742E-05 12A70.00 28,325.00 0.OOE+00 2.67E-01 5.46E-01 02250 3.008E.14
Co460 3.25548-03 12,870.00 28,325.00 O.E00 4C19E+01 8.57E+0o 037o 1t21E+14
Cs-134 7.3823E04 12,870.00 28,325.00 o.OOE+00 9.50E+O 1.94E+01 0.5750 1.849E+15
Cs-135 2.8639E-05 12,870.00 26,325.00 0.00E+00 3.59E81 7.54E-t 0.8500 3.659E+13
Cs-l37 1.8609E+00 1t2800 26,325.00 0.OOE+00 2.39E+04 4.908+04 12500 2314E.13
Eu-154 1.9262E-02 12,870.00 26,325.00 QO.OE+00 2.48E+02 5.07E+02 1.7500 2207E512
Eu-t15 2.6721E-03 12,870.00 26*500 0.008+00 144E+01 7.038+01 2250o 8.885+07
Fe-6S 33099E-05 12,870.00 26 00 0.00E+00 426E-01 &71E-01 2.7500 1.422E+t3
H-3 3.7296E-03 12,8000 26,35.00 .OOE8+00 4.804t01 9.82+01 3UA000 6.70tE+04
1-129 1.5853E8-06 2,870Q00 28,325.00 Q.DOE+00 2.04E-02 4.17E-02 5-0000 2.075E+04
tr-85 1.19t8-0 12,670.00 26,325.00 0.00E+00 1.54E+03 1158E+0 7000t 1526E+03
HW237 1.2513E-07 12,870.00 26,325.00 0.00E+00 1.61E4-' 3.29E-03 11.0000 1.176E+02
Pa-231 1.2017E-04 12,870.00 26,325.00 0.00E+00 1.55E+O 3&16E+00
Pb-210 1.1939E-08 12,870.00 26,325.00 0.00E+00 1.54E-04 314E-04
Pm-?47 36819E4-3 12,870.00 26,325.00 0.OOE+Oo 4.74E+01 9.69E+01
Pu-238 4.5953E404 12,870.00 26,325.00 Q.COE+00 5.91E+C0 121E+01
Pu-239 2.7529.-05 12.870.00 26325.00 0.00E+00 3.54E41 725E-01
Pu-240 1.61845-06 12,870.00 26*325.00 O.OE+00 2.08E541 4.26E41
Pu-241 2.3780-03 12,870.00 26*.8 00 0.00E+00 106E+01 6.26E+01
Pu-242 4.0821E-08 12,87Q100 268*V5.00 0.0E+00 5.25E-04 1.07E-03
Ra-22e 1.4478106 12,870.00 26,200 0.O0E+00 1.86E-04 3.18E-04
Ra-228 4.56stE-06 12870.00 25,325.00 0.OE+00 s.8S.02 1-20E41
FRu-10 189718-06 12,870.00 28,325.00 0.00E+00 5.02544 1.03E-03
Se-79 3.5417E-05 12,870.0 26,325.00 .0O0E+00 4.56E41 9.32E41
Stn-1J8 39848E85 12,701.00 26,325.00 O.O0E+00 5.13E41 1.05E+00
Sr-90 1.8940E+00 12,870.00 26,325.00 O.OOE+00 2.44E+04 4.998+04
TC-99 3.2534E44 12,870.00 26,325.00 0.OOE+00 4.19E+00 8.56E+00
Th-229 4.683E-05 1t2,870.00 268VD00 0.00E+00 6.03E41 1.23E+00
Th-23O 1.0322E-0 12,870.00 26,325.00 0.00E+00 1t33E42 2.72E-02
Th-232 -9.032SE-8 12,870.00 0.00 6188E41 -Q17E41 6.18E41
TF7208 1.5386E-02 17870.00 26,32500 0.00E+00 1.95E+02 4.05E+0e
U-232 4.1639E.02 1Z870.00 2635.00 0.00E+00 36E+02 1.10E+03 Thermal Power
U-233 432445-03 12,870.00 0.00 2.08E+03 2.03E+03 2.0E8+03 Nominal Hal Bounding
Ut234 8.1769E44 12,870.00 26,325.00 o.OOE+00 1.05E+01 2.15E+01 Output tea Output
U-235 5.7813E8- 12,70.00 26,325.00 4.25E44 1.17E-03 1.9gE-03 (Watts) + (Wa
U-238 1-3273E-07 12,870.00 26,325.00 0.00E+00 1.71E-03 349E-03 4.76EC2 t.12E+02
U-236 1121E-10 1z2,70.00 0.00 2.72E44 2.68E44 2.72E44 Total ToW
r-s90 1.8940E4100 12s8M.00 2Q.32s.00 QOOE+CO* Z44E+04 4.99E4+04

tLer RadSo edcl es o 2.65E404 5.42ES40

Tmplate StoCUO. S,""nuy _;-_________

From SFD Used Basi for Paraeter Dwerences
Ractor tLTWATER | UKHTWATER TeerT&Taw uedlorltetos"at" r

Fuel c=dd kg ZtRC T ZinC = f ata uldWIPt- .
DM. HU Caentat j!7 _ Th udU

80 Enrictmait %.I 60tO 100

Bumnup Sumumary (Mwdv . _ _oasa tor burup uaed In stmat:
From SFD EIDatfft

minl~t: tm2J700 t W t579i t tapie ct SFD lcawehd bMtW.
Doundih| 726,.M00 1 5.3154 hm tn e dinc km SFO (wrverotmb low4

Checks _ _ _

Esnated Onup
8umup tutpftb Given Bumvp Estimated HoL Ht4kon E01. HU

ttn~ 0.10 0.0 to

'Reacor sh 5wn. COre ramovIIs stbra asipptgor dter da% comitga bradalon ceased or fW.
roW turp ford as fu assoaled wilt Ihis wowke muns be ovdd by 98a heavyI mea me to 9g spadck bun valuee (PWWAT)

j

J
j

j

j

j

-.
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Fuel Radionucilde Inventory Worksheet I I
A. FIFr nd Temkplat Inrmati _, s ,

Fuel an. SFIPPINGPORTLWBR SEED
SNF D : 380

Fuel Units 4 Dowc: 12 - 19 ROD HEX ARRAY
HeIvyIMeal IMass: 01-521&83k58 EOL 5110.5cg
ROD Storage Sae: INEEL

'Fu decay stirt dat: 1982
Eathntes as d1: 210o

Tuniate: LWBR (Ught WOS, Dc, 60 to 100%. Th nd Lr
Oremplale tlWup()WA: 102Q9.14

Tenviate SOL H eavy atal ns (O : 0.45991251
Tn,.t Dl b,. me 25

Estirnated
Canister usage:

18a1IS
12.00

EL stimates at xX b Y. Yb Gamma Sources

I I T __ Phon Total
ClfMWd From Nominal Bounding Fuel bit Activity Nondnal Fuel Bounding Fuel Energy PhotosJ16ec

Template Fuel Bumup (UWd) Sumup (IWd)' (Cl) hIventorles(CI) bnventories(Ci)I GCouD 1boundinalRacionucide
Ac-W2 8.3,12E-05 I
Am,-241 2.2397E-04 1

278,657.20 0.OOE+00 1 30E+01 2.32E+01 O AYg. N.V
278a657.20 0.00E+00 .48E+01 6.24E+01 O.010
278657.20 0.OOE+00 2A1E-01 4.32E-01 I O2501.5512E-06 155,505.33 8.019E+15

0.00E+00 4.85E-02 8.69E-02 I O375 5.154E+15
C-14 2.85E+01 0.0675 5et21Et15

3s.E7 t15
CM-243 3.9020E-07 i
Cmi-244 2.0742E-06 1
Co-so 3.2554E-03 1
Cs- 134 7-3823E-04 1

55S50.33 278.4
278.657.20 O.ODE+00 3.23E+00

I O.OE+00 5.06SE+02 9.07E+02
I 0.005D+00 1.15E+02 2.0652+02 0.5750 1S5,7E1M6

2.839E-05 155,505.33 278m,67.20 O.OE+00 4.45E+00 7.98E+00 0.8500 3.73E+14
0.0052+00 2.89E+06 5.19E+05 12500 2A50E+14

5.37E+03 1.7500 2.33sEM13
Eu-155 7A45E+02 22500 9i4015t
Fe-55 33095tE-05 1.50SEt14
H-3
1-129
Kr-85
tv237
Pa-231
Pb-210

.0E0+00 2.47E-01 4.4
1.1958E-01 3 278,657.20 O.DE5+00 1.86E+04 333E+04 7.0000 1.35OE.04

O.OOE+00 1.95E-02 3.49E-02 11.0000 1AM425.03
3.35E+01
3.33E43

Pm-147 3.6819E.03 155.505.33
P2-23

t Pu-239
Pu-240

4.5953E-04 155,505.33
2.7529E506
1.6184E5-0

1 278.657,20 0.OOE+00 4.28E+00
3 278.657.20 0.OOE+00 2.52E5+00 4.55t+00

2.3780E43 155,505.33 278,657.20 0.00E+00 3.70E+02 6.3E+02
4.0821E-08 155,50W33 278,657.20 0.05E+00 6.35E-03 1.14-02

Re-228
Ru-106
S0-79

4.03E53
1.7E+00

3.5417E46 155,50.33 278,S720 0.05+00
see e5 52 Va OR3 7 dt n fVAe xge g AAsoe Ae

wllzo e
--- ---- - --- - - -- -

I.WVM+D 155,UO5S Z316,f(.zlu U.tJ+wUU
155,505.33 278,657.20 O0.OE00

Th5-30

WZVr7E67 O.;tI44)b
5.06E+01 9.07EE+01
728E+OD 1.31 E+01
1A.1E41 2.88c41
5.37E41 5.51E401
2.39E+03 4.29E+03
6.E8+03 1.16E+04

T1-208
U-232
11-233

1.5386E42 155,505.33

U1-234 8.1769E-04 155,505.33
tU235 6.7813E54_ 155,505.33 5
U-236 1.3273E-07 155506.33

Thermat Power
Nominal HMt Sounding

Oulpt Heat Otut
-IVas)' I Welts
.75+ 97403
Total TotalU-z33 -al1isL-it0

Y-9D 1.8940E+00
Other Radbnuciass
ktLTMN~~d.sparctoiSmmyune~u~s

I 278,e5720 0.00E+00 2.95E+06
3.2E+06 5.74E+06 I

21LLL 77- -f 7 7 -

Basis for Parameter Dwfferences:
f Two w casawed ttrr lbe S mess:
Nt Isthne an mpararn vogtaslct

From SF0 Used
Ret t UW-IT WATER L~u1TWATlR

_ FueF Claddbg: DRC ZIRC
SOLt4 Constituents: mu. 7hwudU

SOt Enrichment %I 0.070817674 6o b tM1

IBumup Summary (UWd? =lBast for burnup used in estimate:
Fre^ WSFD | t 1

L 155-145mi
I 27a.657=1

~104X0Giusibs ie acyM F ceed ~I
2W.8J3a*0WftkMVIM**.r*kMSF0(=w~%N e)MM

WChacks

- I Eatiated MtL H=We CMt. 1W
0.99

____...U,,

Ret aC tr Cd W n. Co Un o d al o g90. e* fpt or other dale clfr tm g flat b atlon ceased oruel.

_ `TCal bWAsM for 4 id assodaled aft lIs wodrsht nmud be iWded bu 80 hy metal mass to get sheic buflW values (MW 4TJ).

DOEISNF/REP478
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J
Fuel Radionucilds Inventory Worksheet

IT04d an Temnplat'l lnfonsti" I
Fuel Nmw SHIIPPINGPORT PWR CI 91.3(

SNF Wfr1 191
Fuel units &Desew: 36 -17 FLAT PLAIES
H-v sa M se s l BOL.58392kg EOL569Ua"
ROD Strapg SIW. INEEL

'Fut decsy ste dd 1960
EstA' " dt:of 20o

Teunpaue PWR MM Water, Mm o to 5%. U)
"renplata Duwjp(M : 61.92

Temp1ate SOL Heavy etat Us (U1T): O.76011
T..Dmeo rk _cn '-s

EsIrlated
Canister usa':

1 )36.00

I11. Enbatim 5 N. n x xe b y. y, Gammna Source.
Pholta - Total

Ci1Wd From Nodnina Bounding Fuel Iita Activity Nombal Fud Bounding Fuel Energy Photonslsac
Radbiormcd Tedplalo Fuel Bouup (UWdf Burnup (MWd) (CO) Ihwentorie(CS) Ientoles(C1) Groop (bounding)
Ac-227 .7758E-10 13,560.21 27,120.41 O.OOE+0O 1.19E-05 2.38E-06 AvS UeV
An-241 1.4352E41 13.50021 27,120.41 O.OOE+OO 1.9SE+03 3.89E+03 0.01so 1.459E+15
Am-242m 2.8698E-04 13,56021 27,120.41 O.OOE+00 3.89E+0O 7.78E+00 0.0250 2.943E+14
Am-243 6.2565E-04 13,560.21 27,120.41 O.OOE+00 a48E+00 1.70E+01 0.0375 2.s6E+14
C-14 4.79O1E-05 13,560.21 27,120.41 O.OOE+00 8.50E01 1.30E+00 0.0575 3.243E+14
CF36 8.0297E47 13,50021 27,120.41 O.OOE+00 1.09E-02 2.18E-02 0.0850 1.633E+14
Cm-243 2.5081E404 13,50.21 27,120.41 O.OE+00 3&40E+00 6.80E+00 0.1250 1.1336+14
Cm-244 4.9015#-02 13,56021 27,120.41 O.OE+00 665E+02 1.33E+03 02250 1.400E,+14
C-OCo 2.5581E43 13,50.21 27,120.41 O.OOE+00 347E+01 694E+01 0.750 6.021E+13
Cs-134 4.063SE605 13,5021 27,120.41 O.OOE+00 5.50E-01 1.10E+00 0.5750 1AOE+15
Cs-135 1.4433E405 13,560.21 27.120.41 O.OOE+O 1.96E41 391E-01 0.8500 1S37E+13
Cs-137 1.3979E+00 13,560.21 27,12041 O.OOE+O 1.90E+04 3.79E+04 12s00 1.903E+13

J

J

J13,560.21 27,120.41 O.OOE+00 2.74E+02 6.48E+02 t 1.7500 5.6g3Et11
0 2.40E+01 4.80E+01 22500 9.176E+07

H1-3 2.0769E-02
1-129 92.821447
Vr-85 2.8214E-02

2.7500 1.680E64D
3.5000 1.636E.07

A13,560.21 27,120.41 3.1
Np-237 1.1218E4S 13,56021 27.12041 O.OE+00 1-52E-01 304E-01
Pa-231 1.3036E49 13,56021 27,120.41 O.OOE+00 1.77E-S 3.54ES0
Pb-210 &5078E-11 13,56021 27,120.41 O.OE+00 1.15E-08 2.31E46
Pm-147 36531E-04 13,56021 27,120.41 O.OOE+00 4.96E+00 9.91E+00
Pu-238 7.4564E402 13,58021 27,120.41 O.OE+0 1.01E+03 2.02E+03
Pu-239 1.1623E4Q2 13,56021 27,120.41 O.OOE+00 1.586E+02 .15E+02
Pu-240 1.5132E02 13,56021 27,120.41 0.00E+00 2.05E+02 4.10E+02
Pu-241 9.0036E41 13,56021 27,120.41 0.OOE+00 1.22E+04 2.44E+04
Pu-242 6.42060E45 13,50.21 27,120.41 O.OE+00 a71 E01 1.74E+00
Ra226 22804E-10 13,5021 27,120.41 0.OOE+00 309E46 L.18E46
Ra2 52713E-12 13,50.21 27.120.41 O.OOE+00 7.15E4S 1.43E47
Ru-106 6.1160E-10 13,560.21 27,120.41 O.OOE+00 &2.9E-4 1.66E45
S-79 1237745 13,560.21 27,120.41 O.OOE+00 1.68E601 3.36E-01
Sn126 2.5210E45 13,560.21 27,12041 O.OOE+00 3.42E41 8.84E41
Sr-90 9.1667E41 13,560.21 27,120.41 O.OE+O 124E+04 2.49E+04
Tc-99 39357E-04 13,56021 27,120.41 Q.OOE+00 5.34E+00 1.07E+01
Th-229 12057E-10 13,50.21 27,120.41 O.OOE6+0 1.64E-06 327E-06
Th-230 2.1043E4S 13,56021 27,120.41 0.OOE+00 2.85E404 5.71E-04
Th-232 52972E-12 13,58021 27,120.41 O.OE+00 7.18E40 1.44E-07
T-206 1.7474E47 13,58021 27,120.41 O.OOE+O0 2.37E43 4.74E43
U-232 4.7368E47 13.58021 27,120.41 O.OOE+00 6.42E43 1.28E42
U-233 2-5097E4S 13,58021 27,120.41 0.OOE+00 340E-4 &81E-04
L8234 5.OOODE-05 13,56021 27,120.41 O.OOE+OO &78E-0I 1.36E+OO
L1236 -1.4489E406 13.5(QR21 0.00 1.24E402 MODE+00 1.24E402

1Usp 7.5824E406 1F5Z021 27,120.41 uQOOE+OO 1.03E41 2.06E41
LF238 -Z6129E47 13-560121 QO 1.94E41 1.91E4m 1 1.94E41
Y90 9.169.9E4 13,580.2 27,120.41 Q.OOE+OO 1.24E+04 Z4.9E+04
Othr Rabritus; 1 .82E+04 3.64E+04

Tensltt Sel0ec Summary
From SFD Use Badsi for Pwa..wt Diffrece:

Reac2or 1UGWA'E

Fu tddhl ZRC ZIRC

SOE HUt Conothribe U U
NaLEntmnd . 0.90632 ot0s

Burnup Suarny grWdF - Basb for buenup usod In estmae
Fromm SFD Estintd

NokWat O.Mt 5t I 3.560. 2 wn Wo b ddn m Isr r" hW mmb daet
- Bomd~~~~~~~~~g ~~27,2.4 sos "4 asue lb be tA wee Mm*

Checks ,

Bumq* Mkuir Givent Mlguu Esiaed EOL H nCv EOE H t
=Iomhat Om 2.0[10

t 9nd~p 1.S33

'Reaclor adtfwn, cor ermwavagSb, 9 O colhwdal cwmug that h kn ceasad cf tut.

J
A
A

Th~emed Powell

Oull"a est* Oulpoet
I(Watts) (Wafts)
2,13.2E 624+0

Total Total

J

J

j

I

ToW bm o rd ftue asodatd w . 6two e t nu" t be t ed by . heavy meb mm io gb t epecfic bw Vake (fWd T).

I
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Fuel Radlonuclide Inventory Worksheet
jLFortda Tmswat toWb t , ion

Fuel KaN: SHIPPINGPORT PWR 2 BLKLT
SNF I ae 192.

Fuel Units & Doaw: 17 -17 FLAT PLATES
Heavy Metal Mass: SOL1323.63kgw EOL.1038.99kg
ROD Storage Sie: INEEL

'Fud day start date: 1974
sthnades s t: 2010

Template: PWR /Ught Water, Zlrc, 0 l 5%, U)
'Tenptde Sumqu(MWd): 61.02

Template BOL Heavy Metal Ma (ST: 0.00176011
Tastt Daean Thbs S -ars

Estimated
Canister usage:

17S.x05

11. Estimates m, 3 gn so,, 4 b Y. ye I Gamma Sources

:Pboton Total
CUUWd Fron NOminal Bounding Fuel Mitlal Actvity Nominal Fuel iounding Fuel Energy Photonssec
- Tmnplate Fuel Burnup (UWd) -Buemp (UWd) - (Ci) rventoies(CI) kwentories(CI) Goup (boundiling)Radionucide

AC-227 8.7768E-10
Am-241 1.4352E-01
Azn-242m 2.868E6244

270,675.47 541,350.94 O.OOE+00 2.38E-04 4.75E-04 I Avg. Mv
270,675.47 641.350.94 0.OOE+00 3.88E+04 7.77E+04 I 00160 Z913E+16
270,675.47 41,350.94 0.OOE+00 7.77E+01 1.55E+02 I 0050 5.874E+15

7 541,350.94 0.OOE+00 1.69E+02 339E+02 0.W75 5.e62E+15
641.360.94 .OOE+00 1.3DE+01 2.59E+01 I 0o7 6.473E+15

C035 OW50 3.259E+15
Cm-243
Cnl-244

2.6081 E-04
4.901SE-02
2.5581E-03
4.0536E-06

270.675.47
Co060 270,675.47 641.350.94 0.002*00 6.92E+02 1.38E+03 0.3

_.

270,675.47 641,30.94 O.OOE+00 1.OE+01 2.19#+01 0.5750
7 41,350S.4 0.OOE+00 3.91E+00 7.81E+00 0.8500 3867E+14

3.78E+05 7.57E+05 12500 3.79eE+14
Eu-154 .7500 1.1372+13
Eu-155 1.7684E403
Fe-55 4.3136E45
H-3 2.0769E402
1-129 9.828B-07
Kr-85 2.8214E402

270.67A47
17 77541,3W0.94 O.OOE+00 6.62E+03 1.12E+04 _
7 I

270,675.47 1
0.4OOE+00 2.66E-01 5.2E-01 5.X000 1 e62E+08
0 Q.OOE+O 7.64E+03 1.53E+04 7.0000 1D04E07

I Q.OE+Oo 3.04E+00 6.07E+00 I 110000 2z1879M41.1216E46 270,675.47 641,350.94
541,350.94 0.002+00 3.53E-04 7.06E-04

O.OOE+OO 2.30E45 4.612E-
Pmn447 &6531E-04 270,6
Pu-238 7.4564E-02 270,6
Pu-239 1.1623E402 270.6
Pu-240 1.5132E402 270,6

17 641350.94 .OOE+0 3.1
,75.47 541,350.94 0.OOE+O0 4.10E+03 &19E+03. . . _ . _ _ _ . _

9.0036E-01 270,675.47 641,350.94 .OOE+. 2.44E+.S 4.87E+05
641,350.94 0.002+00 1.742+01 .482+01

6.17E45 1.23E-04

Ru-106 6.1160E-10
Se.79 1.2377E45 270.675.47
Sn-126 2.521OE45 270,675.47 641,350.94 O.OOE+00 6.82E+00 1.36E+01
Sr-go 9.1667E41 270,675.47 641350.94 0.OOE+00 2.48E+05 4.96E+05
Tc-99 3.9357E404 270,675.47 541,350.94 O.OE+00 1.07E+02 2.13E+02
Th-229 1.2067E-10 270,675.47 641,350.94 O.OOE+00 3.26E-05 6.53E-05
Th-230 2.10434 270,675.47 541,350.94 0.002+00 5.70E-03 1.142-02
Th-232 5.2972E-12 270.675.47 641,35.94 O.OE+00 1.43E46 2.87E-06
TI-20 1.7474E407 270,675.47 641,350.4 O.OOE+00 4.73E-02 9.46E412
U-232 4.7368E-07 270,675.47 541,35094 O.OOE+00 1.28E-01 2.56E01
U-233 2.5097E48 270,675.47 541,350.04 0.002+00 6.79E-03 1.36E-02
U-234 5.0000245 270,675.47 641,350.94 0.OOE+00 1.35E+01 2.71E+01
U-2m5 -1.4489E-06 270,675.47 0.00 2.03E-02 O.OOE+00 2.03E402
U-236 7.682f46 270,675.47 641,350.94 QOE+00 2OSE+00 4.10E+00
U-238 -ZS6129E47 270,675.47 0.00. 4.42E-01 3.71E-01 4.42E-01
Y-90 9.1699E-1 2767647 541,350.04 OOE+00 248E+05 4.96E+05
Other Radorucides &863E+05 7.27E+06

al Power
Nomna NM Bounding
. NM OtW .

(Wansls} tattst
.=4W3 125E304

TOl Tlot]

FromIVISC Used

Reactor_ UGWWAER LGrA

I SL MMCenstemtl U U
I SOL Enricemeit %,I 0.71 0105

_ asis for Parameter Dferenm :

jBunup Sunmary (UWd) -N UfW *50 %-.snlv;

I

Rem SFm I Eatbrntad
18,852.v5' 270,1176.71ea aOe5ik u .haymha asddre54 ,5M =uar =kumfsuedth Wm ersihus

Me!
tvl- I S*rfup Multiplier I lv Soup Estimated EOL HM/Ghven EOL MW

1SM 14134 117-- .s
'Reaclor atsgdwn, moe removal, storage. shpirg; or 08w date cwofir*g Oa bradialn case lo fW.

rozal bumup forw ar kW u ssocibed wfth INS workaheet must be dvlad by 8OL heavy nMWi rm lo get pecllc tawnp vlale (MWsT1).
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I
Fuel Radlonuclide biventory Worksheet I1

L Fud aimS TeuyeIntfWrotornudg I
Fuel Nuarm S*IPPINGPORT PWR-CI-S4

SNF I & 194
Fuel units A DourmI 1-17 FLAT PLATES
Heavy Uetal UMes: BOL-3.024kg; EC4.02.063k
ROD SWtOrig Shtu INEEL

'Fud deamystagtdmat 1964
Esthnatmas ac. 2010

Tumplter Pafthfide (I.It Wader. SST. 60 tD 100%/. U)
5Tw.nphsta Bumup(MWd* 6.01

Template S0OL Heavy Meta Mass (AM): 0.00012882
Teraplata Deevlm MM 35 voum

Estirnated
Canister usa~

18'15V
I 1.00

-iML Estlimates - A INK.- 6M b Y. Yb I Gamfma o~

CVMW.d From Nominal Bounding Fuel bntijl Activity Norninal Fuel Bounding Fuel
Temptate Fuel Burmuo IMWd) Bummp IMWdf (CII) IrnventortesiCl) lnvenitorlealal

Ph"ooe -Total

Energy Ptaotonatsee
Groun, tbounclinrtP.Adlonuclich

AC-227 2.3344E-08
Azl,2411 1.1 135E-04
Arm-242M 8.5075E-09

-. --5--
..Os AV]& MaY J

908.00 1 .815.99 0.OOE+00 7.72E-08
AM-243 9.8519E-10 908.00 1.81 5.99 0.00E+00 8.95E-07 1.79E-
C-14 2.3012E-44 908.0 1,815.99 0008.+00 2.09E-01 4.18E-01 0.0575 24B268E13

1.2261E-06 9081.00
908.00
908.0
90800
908.00
908.0

1,815.99 0.008+00 1.11E-03 2.23E-03 0.0850 1.5875.13 J11.815.99 0.0018+00 2.26E-CV7 4.52E-07 0.1250 1.03E*13
0.008400 2.10E-06 4.21E-06 02250 1.3668,13

0.3750 5.957E,12
Cs-134 .13
CS-135 3.0318E-05
Cs-137 1.4511E.00 908.0 1,815.90 0.OE0040 1.32E403 JEu-154 6.69655-04 908.,00 1.815.99 0.008400 6.08E-01 1.22E+00 1.7500

908.00 4,1815.99 0.008+00 6.34E-01 1.27E+00 2.250 5.319E.07
1,615.99 0.008400 1.1 2E400 2.248400 2.750 1 S38806

3.5000 1.083E.02
1-129 7.319SE-07 4.454E.01 Jif-M. A 1921rJVo I D.C �

hk)-237 1.1489E-08 908.00 1.815.99 0.00E+O0 1.04E-03
Pa-231 4.5241E-08 908.00 1,816.99 0.008400 4.118E-05 8.22E-06
Plo-210 6.4476E-13 90800 1,815.99 0.008+00 5.858-110 1.17E-09
PnT-147 1.16618E03 908.0 1,815.99 0.008400 1.06E400 2.128400
Pu-m3 2.9517E.04 90800 1,815.99 0.008400 2.688-01 5.36E-01
Pu-239 6.6772E.04 908.00 1,815.99 0.008400 6.008-01 1.21E400
Pu-240 8.6839E-06 908.0 1,815.99 0.008400 7.888-C2 1.588-01
Pu-241 7.1514E-04 908.00 11,815.99 0.008400 8.498-01 1.30E+00
Pu-242 1.9717E-09 908.0 1,1599 0.008400 1.798.06 &55E-06
PA-226 1.785v4E-12 908.00 1,81599 0.008400 1.008-09 121E-09
Ra-M2 8.29288-12 908.0 1815.99 0.008400 7.538-09 1.51E-08
Ru-106 1.8419E-10 908.0 1,815.99 0.008400 1.67E-07 3.34E-07
Se-79 1-3223E-05 908.0 1,815.99 0.008400 1.208-02 2.40E-02
Sn-126 1.1493E-05 908.00 1,815.99 0.008400 1.048-02 2.09E-02
Sr-go 1.3049E400 908.00 1.815.99 0.008400 1.248403 2.438+03
Tc-99 4.06656E-04 908.00 1,815.99 0.008+00 4.24E-01 8.47E-01

J
j

j
Th,4

906.00 1,815.99 0.00E+00 1.32E-OS 2.64E-06
9081.00 1,815.99 0.008400 1.518E-07 3.02E-07
908.0 1,815.99 0.008400 7.578-0 1.51E-06
908.0 1.815.99 0.008400 1.97E-M 3.93E-0671-20

1.515.99 0.00E+00 5.33E-06 1.07E-04 Thermal Power Il-M3 3.8
U1-235 -2.1
11-236 1l.6
U-238 -2.f
v-go 1.3

761E-06 908.00- 0.00 8.088-03

2.89E-06 6.78E-06
3.52E-04 7.04E-04
3.56E-03 8.08E-03
1.47E-02 2.94E-02

Nomninal Heat Bounding-
Oull" H"" Output
(Walt,) ; (Wafte)
1.599.04 3.17E.01

Total Total I&52E400
Other Radlonuckdes 1.50E+03 3.008,05

Templat. Selection u. ar
Fromm SFD Used JSasis toParameter Oifference80I Reato ModemI UGHT WATER UOHT WATER T;TenWamuem ad~rtIa lcssg eas

FueCldding ZIRC 5 SST hlelmdalhesPatunIardw~eqat a i A- orspeww(daide bttatstttqStitee
806 Nil Constituerntl U u hld sa good OOIUalm msawro*t

80OL &wkhftmnai -I 92.9Me8016 Gobi 100

I
I~mPSummay (MWdr jBaIsa for burnup used hi estimate: J

9M.08.tm"sd W"m~ ciiat mi fte Imm ff"0 meti- deatops
1Al15.99s" uolaaadaett ort hWr*.

I
I

Etoathcid Bsurnpf I
. Sun" muftvft I e.m Burnup KEtfonatod E0OL NWrlven EOL HlU

I1.011lftcnfnml:� 0.441
..- IL ~ ~ ' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1

'ReacftAr *jdwn. or r In .srage. dol43nipor olherdaeisconflm*U 1halnadlalan ceased for fudl.
arced beanup Isor tul assodaled with Ithi waokeheed ne be tivded by 804. heevy metal mass to got apecil Seawa vafoje (MWdOI I. J

j1
DOE/SNFJREP-078
Revision 0 IMardh 2003
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I~~~~~~~~~~~~~~~~~I

I
Fuel Radionuclide inventory Worksheet I

Fuel Nomw SHIPP94GPORT PWR-C2-S2
SNIF 0 I 196

Fuel Uinf A Desow. 20-19 FIAT PLATES
Heav EL"l Mawt BOL.4i9.35ft EOL4M0.588kg
ROD SharageSISM lIEE.

'Fud decastat daeem 1974
Estimates m of. 2010

Templat: PalPinder (UOgt Watr. SST. 60n t1o l0% U)
'Tnphsts dwnup(sWd) 6.01

Temptsha .OL Hay Metal NYe (MIUr .0002962
TMoNlae DOCMV ThI 35 ar

Estirfated
Canister ussr

1 2000 1

iU. Estinmts US X. I. Y. Yb Ga-mm SOUrce

PhoMo TOMe
CVUMWI From Noml Boundig Fuel I Activity Norrina Fue4 Botnding Fuel Enegy Photonstsec

Radonuclide Template Fuel Burmup (MWd Bunupl (MWdf L (CI) hventouas(C ) hlventores() Grwp boundkq)
Ac-227 2.3344E4-S 1t1,247.37 222,494.74 O.0E+00 2.60E-03 6.19#-03 Avg. MeV
An-241 1.113E-04 111,247.37 222,494.74 O.OOE+0O 1.24E+01 2.48E+01 0.0150 1.661E+16
Am-242m a5075E-09 111,247.37 222,494.74 o0OOE.0 9.46E-04 1.89E-03 0.0250 3.4516+15
Am-243 9.8519E-10 111,247.37 222,494.74 O.OOE+00 1.10E-04 2.19E-04 0.0375 2.9850+15
C-14 2.3012E404 111,247.37 222,494.74 O.ODE+00 2.56E+01 5.12Ea01 0.0675 3217Et15
CI-36 1.2261E-06 111,247.37 222,494.74 o.OOE+00 1.36E-01 2.73E-01 0.08o0 1s44Et15
Cm-243 2.4875E-10 111,247.37 222,494.74 O.OOE+Oo 2.77E-0s 5.53E-0s 0.1250 12M+1s
Cm-244 2.3178E-09 111,247.37 222,494.74 Q.OOE+00 2.58E-04 5.16E-04 02350 1.673E615
C0-60 7.0849E-02 111,247.37 222,494.74 QO.OE+00 7.88E+03 1t58E+04 0.37s 7.239s14
Cs-134 3.0266E0.0 111,247.37 222,494.74 o.OOE+0o 3.37E-01 6.73E41 0o750 1.202E+16
Cs-135 3.0316E-05 111,247.37 222,494.74 o.OOE+0O 3.37E+00 8.75E+00 0.8500 1217E+14
Cs-137 1.4511E+00 111,247.37 22z494.74 0.O0E+00 1.81E+0O 3.23E+0a 1.2500 1210E,+15
EU-154 6.6955E-04 111,247.37 222,494.74 0.OOE+00 7.45E+01 1490E+02 1.7500 S.139E+12
Eu-15s 6s980E-04 111,247.37 222,494.74 O.0CE+00 7.77E+01 1.55E+02 22500 6.517E40
Fe-55 1.231SE.03 111,247.37 222,494.74 o.OoE+00 1.37E+02 2.74E+02 2.75M00 1.S4 6
H-3 2.5141E403 111,247.37 222,494.74 10.00 2.80E+02 5.59E+02 35000 1.3 +04
1-129 7.319sE607 11147.37 222,494.74 0.OOE+00 8,14E402 E1.63-01 50000 54610E03
Kr-85 4.1281E402 111,24737 222,494.74 O.OE+O 4.59E+03 9.18E+03 7000 6.030Et02

W237 1.1489-080 111,247.37 222,494.74 0,000.00 1.2E-01 2.56E-01 11.0000 6.786E+01
P6-231 4.5241E408 111,24737 222,494.74 O.oOE+00 50.3E03 1.01E-02
P1-210 6.4476E-13 111,247.37 222,494.74 0.OOE+00 7.17E08 1.43E047
Pm-147 1.1651E43 111,247.37 222,494.74 0.OOE+00 1.3OE+02 2.59E+02
Pu-238 2.9s17E-04 111,24737 222,494.74 0D00E+00 323E+01 6.57E+01
Pu-239 0.6772E404 111,24737 222,494.74 o.OOE+00 7.43E+01 1.49E+02
Pu-240 6.68390E.0 111,24737 222,494.74 0.O0E+00 9.66E+00 1.93E+01
Pu-241 7.1514E-04 111,24737 222,494.74 0.OOE+00 7.96E+01 1.59E+02
Pu-242 1.9717Ea09 111,24737 222,494.74 O.OOE+00 2.19E404 439E-04
Ra-226 1.7654E-12 11124737 222.494.74 0.00E+00 1.96E47 3.93E47
Pa-228 6292SE-12 111,24737 22m494.74 O.OE+00 9s23E47 1.85sE06
RAI-tOe 1.8419E-10 111,247.37 222.494,74 O.OOE+00 2.050E- 410E-06
S-79 1.3223E5 111,247.37 222,494.74 0.0OE+00 1.47E+00 2.94E+00
Sn-126 1.1493E06 111,2473 222,494.74 0.00E+00 120E+00 2.56E+00
Si-9O 1.3649E+00 111,24737 222,494.74 O.OOE+00 1.52E+06 304E+06
Tc39- 4.665sE404 111,247.37 222.49474 o.OOE+00 5.19E+01 1.04E+02
Th-229 1.4547E-11 111,24737 222,494.74 0.O0E+00 1.62E-0 324E-6
Th-230 1.6817E-10 11t24737 222,494.74 QOE+0O 1.85E-06 3.70E406
T-232 83361E-12 111*47.37 222,494.74 0O.OE+00 927E47 150E06
T-20 2.1664E40 111t24737 222,494.74 O.ODE+00 2.41E403 4.82E-03
U4-32 5.8669800 11,24737 222,494.74 0.0E+00 6.53E-03 1.31E-02 Thermal Powe

-233 3.1847E-0 111,247.37 222,494.74 0.00E+00 3.54E044 7.09E044 Nominal Hed Bounding
U-234 3.8769E47 111247.37 222,494.74 .O0E+00 43E-02 6E3-02 Oupa Hea Ou#pd
U-235 -2.77610E-0 111,24737 0.00 6.43E-1 5.34E-01 643E-01 (Waft)* (Wats)
U-236 1.6190E.0 111,24737 222,494.74 0.O0E+00 1.0+00 3800E+O0 1.WE+03 35E8iu
u-23s .2.8547E409 11124737 0.00 9.87E-03 9.5E643 9.87E43 Total Tcal
Y-90 1.3662E+00 111.24737 222,44.74 O.O0E+O 1.52E+06 3.04E+05
Olher Radonuclas 1.84E+06 3.67E+05

mTmiste Setedft Sma " ,s, Bwu S y sad .
Tempaft Sel eo Sumary_

Fn_ Used foase or Parameter Difleranca
Reactr ll U GHTY ATRI UGHTWA75R Ti1 Teat usegu tob* wer

Fuel Cd : ZIRC ssr 1 l m m P Tecak W (deg. hu S g Sai
BOIL HU Constituuena[: U LU IS W sgooduguav**ausm

OM1 Enichnen %.I 93.00000016 60in100 _

Bumup Summary (UlWdf .Basbt for butmp usd In eatimatM
Frm SFM E-stbta

Nohm : 111.247.37 rIxm* cdaid km ft ha wuh -doo.66(5

Uosu.db9 222.494.7-1 h14 bmwpasulbe Sat11 nab kmp.

Chsecks

Esimad
svap .kl iven Bui Enwnseed EOL HWGven EOL HU

6.69 1.01

'ReAvsdon 0 Paemo moval, storage, W c or of 05 c81*; irdall ced br t

S kWpfrv~ ~swdfd bfwk~ wbS wtbB~e .I aslgtpdlb we vas(M T.

J
j

j

j
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IFuel Radionucide Invettory Worksheet : --
;L iand Tanplate Information 1

Fe tn: SM-lA
SUF ID t: 201

Fuel Units a D3cr: 93- ASSEMBLY
HeavyMtalkMass: SOL-79.775kg: ;EO65.751kg
ROD Storage Site: IIEEL

'Fuel deay std&W. 1971
Estimates as of: 2010

Templet?: Pathfinder (Ught Water, STr. eo t0 100%, UL
'Template B~ItI d)W: 6.1

Temnplat B01 Heavy Metal Mass (Sfl): 0.00012782

Esthimated
Canister usaoe:

5.81 1

.L Ealiata m ; n x., Xe. b Y. Yb Gamma Sources
Photon Total

CWIOMWd From Nominal Bolming FtI tl Activity Nominal Fuel Bounding Fuel Eeg Photon-tasec
Radlonuclida Template Fuel Bunup (MWd Bunup 4lWd)' (CI) Iwvntoila(C) Mvwentorls(C) Group (bounding)
Ac-227 2.33_E-08 13,248.12 26,496.23 0.006+00 3.09E-04 8.19E-04 Avg. MeV
Am-241 1.1135E-04 13,248.12 28,496.23 O.OE+00 1.48E+00 2.96E+00 0150 1.97sE+15
Am-242m 8.5075E- 13,248.12 2646.23 0.ODE+00 1.13E-04 2.2sE404 0n02s0 4.110E+14
Am-243 9.8519E-10 13,248.12 28,496.23 0o0E+00 1,31.E05 2.61E-0s 0.0375 3s.6sE+14
C-14 2.3012E.04 13,248.12 26,496.23 O.OE+00 3.0SE+00 &1OE+00 0.0s75 3s32E+14
a3e I E 12 -06 13,240.12 26,496,23 O.O0E+O0 1.62E-02 3.25E-02 o08sso 2315E.14
Cm-243 24873E-10 13,248.12 26,496.23 O.ODE+00 9,37E060 1.94E-06 0.1050 I.s23E814
Crn-244 23t78E-0s 13,248.12 2e.496.23 O.OOE+OO &07E-05 e.1E-05 02250 1ss3E+14

Co-60 7.0s4sE402 13,248.12 2e.496.23 O.OOE+OO s.3sE+02 1.esE+e3 OJ75D s8s2E+13

C-134 3D.26SE-06 13,248.12 26,496.23 000E+00 4.01E02 1.02E+02 O7S000 1432E+1s
Cs 135 3.0316Eo05 13,24a 12 26,496.23 Q.OOE+OO 4.02E401 8.03E-1 02500 1ASsE+t3

Cs-137 1.4514E+90 13,2481,2 26,496.23 0.006+00 1.52E+04 3.04E+04 12500 841E+14
Eu-t14 s.sssE-044 13,24812 26,496.23 O.O0E+00 5.97E+04 1.77Es0t t.7sco 63-0E+11
Eu-155 6.9&SOE-4 13,24a12 26,496.23 O.ODE+00 92SE4-00 1.85E+01 22500 7.7e1 E408

Fe-55 t.231sE403 13,24U.12 26,496.23 O.ODE+OO 1.s3E+01 3.26E+Ot 2.7500 2214E+07

FR3 2.5141E-3 13,24&12 K649&23 0.OOE+00 333E+01 &8r>E+01 3-Wso 125mE~w

P-129 7.31ssE407 13,24&12 26,496.23 *_-E+0 9JO-0 194-02 sooco ss;8sE+02

Kr-8s 4.12SIE-2 13,24&12 26,496.23 O.ODE+00 s.47E+02 1.0osE+03 7.0000 72MB+01

Np-237 1.1489E.6 13,248.12 26.496.23 O.ODE+OD IXs2E42 3.04E402 11AM 8 sOssE+CO

Pa-23t 4.s241E.08 1324s 12 26.496.23 O.ODE+00 sss9E44 1.20E403

Pu-238 2z9s17E-04 26.496, 3&Q1E+00 7,82E+00
Pu-239 6.6772E-04 13,248.12 26,496.23 O.O0+00 S8S5E+00 1.77E+01
Pu-240 8.683E-05 13,248.12 26,496.23 0OOE+O 1.18E+00 2.30E+O0
Pu-241 7.1514E-04 13,248.12 26,496.23 O.OE+00 9.47E+00 1 89E+01
Pu-242 1.9717E-09 13,248.12 26,496.23 0OOE+OD 2.61E-05 522E-05
Ra-226 1.7664E-12 13,248.12 26,496.23 0OOE+00 234E-08 4.68E-0
Ra-228 8.292E-12 13,248.12 26,496.23 ooDE+00 1.10E-07 2,20E607
RU-106 1.8419E-10 13,248.12 26,496.23 0OOE+00 2A4E-06 4.s8E-06
Se-79 1323E-05 13,24812 26,496.23 O.O0E+00 1.75E-01 3.50E-01
Sn-126 1.1493E-05 13,24.12 26,496,23 O.OOE+00 1.52E-01 3,05E-01
Sr-40 1.3649E+00 13,2481t2 26,496,23 0.006+00 1.81 E+04 3.62E+04
Tc-99 4.666E-04 13,248.12 26,49623 O.OOE+00 S1SE+00 1t24401
T-229 1.4347E-6 0 13,24812 26,496.23 O.OE+00 1.s3E647 3,SSE047
Th-230 1.s617E-10 13t)&2 26.496.23 O.ODE+OO 2-JWE06 4.40E-06

Th-=2 s336E-t2 13,24s&12 26.49623 QODEs40 1.tOE407 2.21E407

Tl2er Z 1664ERM 13,248R12 26o496n23 u.c1+00 2ZE904 s.74E.04
*L3 m S 8 e30317 130248.12 26?__23 QOOE+OD 7.77E404 tS5E403

U-233 3 ts47E-s 13,248.12 26,496.23 O.OOE+00 422E0s s.4E-0s

iB234 3.8769E-47 13,248.12 2e,4s6.23 O.OOE+ao & 14E403 1.03E402

LI235 .2.77e1E-6 13.248.12 ooo0 tJIM-M 124E-01 te6oE-0

LJ236 1.619DE es 13,248.12 2e.496.23 O OOE+OD ZU4E-0t 4.2sE-t

U-238 -2.847E-0s 13,248.12 ooo( 1s7E43 1384E403 I^eE03

Y490 136s=E+00 13_24812 26,4se.23 OOBE+_ Bat oE+e4 r u2E+04
Other Rainuclies 2.9E+04 4.37E+e4

Template Selection Summary
From SFD Used Easior Psamter e e:

fRtctor Lima oWwER _GrWTER

Cone~~~~~ftuaL th ete Nue.

*OL MM U U
*OL Erchet %. 93.0131163 60" to OD

sumnup gm-nary (UrsM liar u |m lor tuneup used In esuimate:
Fm SFD EsTit eed o

INMht 406.771 1fa8 OWc4 kid unohay mWes src

Ou-MRP tiutupllr Gie Durnoup E~atm ROL HUr~vn WL NM

*oaundhng: 7.12

Thermal Power
Nominal NMa muding

Output Heat OuqW
twatts) OtM)

231E+02 4.J28.0
Total TotaW

'Rea tor ala ore, conl remod al. t age, wuippir e mr olher dat e t S ea m lmmiss 2. dl h iluon ce asedbfr bel.

'row1 hww tor so kml adt woh vf mua* tlOa bedvie by DMI heay mtal awn IDt 9fi bspo Mnp vakes (MWrsUT.
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J
Fuel Radionuclide Inventory Worksheet

LFuI am4TTcapb X Iat nXhwuaio
Fuel Nun SNAP

SW ID 0: 203
Fuel Units & ismu 61s -DECLAD ROD
Hesy Metal Masw EWo ; EOL-7661g
ROD Sobgs S5. INEEL

'Fual decay stat datm 1968
EstUr d:as - 2010

Tanpist TRIA-SS (LWAU-Zrx, SST.10Cl 20% U)
repbtea Dhnmup(Wd): 6.6T

oade fOL Heavy Metea Mas (MTmc 0.000195
Tumpia Deca This 50 yeas

Estnatead
Canister e J

WC I

JL &imtew us X. K. b YV. Gamme Sources
Photon Tota

CUIIWd From Nominal Bouridlitg Fuel Infl Acfivty Norini Fuel I Boundn Fuel Energy Phtotsee
Radkowmdild TemtMW Fuel Bfu-up (nat Bumup (iWdf (CI) InVentoues(Cl) hwentolea(C) Gr (Oxundiri
Ac-227 9.4992E-09 28,414.84 2e,4 14 .84 O.OE+00 2.70E-04 2.70E-04 Av. MaV
Am-241 4.0120E-03 28,414.84 28,414.84 O.OOE+00 1.14E+02 1.14E+02 0.0150 3s7E+15
Am-242m 1.1510E-06 28,414.84 28,414.84 O.ODE+00 3.27E-02 3.27E-02 0.0250 2M.1E14
Am-243 1.4713E-07 28,414.84 28,414.84 O.OOE+00 4.18E-03 418E.03 0.0375 2stEE 14
C-14 12s8oOE-04 28,414.84 28a414.84 O.OOE+00 3&64E+00 364E+00 0.0675 2702E+14
01.38 2.8120E-06 28,414.84 28,414.84 O.OOE+00 7.99E-02 7.99E-02 03SO 1.622E+14
Cr-243 01320E1-0 28,41484 28,414.84 O.OOE+O0 1.71E9 3 1.71E203 7.1250 1.506X+04
Crt-27 3.033E-07 28,414.84 28,414.84 O.OE+O0 362E43 362E-03 020s0 1378E+14
CO-60 3.4347E40 28,414.84 28,414.84 0.OOE+0O ss4E+01 9-84E+4 1 0.3750 2-O4E+13
Cs-134 2.4632E-s 28,414.84 28,414.84 O.OOE+00 7.00E44 7-DOE204 005780 t3IE+1
CP-135 3.21S4E-05 28,414.84 28,414.84 O.O0+00 4.1E-01 9.15E-01 ozW0 1n14E+13
CP-137 9.759E41-0 28,414.84 28,414.84 O.OOE+00 2.77E+04 2.77E+01 125 IMMEi3
Eu-154 4.2147E-04 28,414.84 28,414.84 O.OOE+00 1.16E+01 1.16E+01 t.7sco Z617E+11
Eu-155 5.4586E405 28,414.84 28,44.84 O.OOE+00 8.0SE+o0 1-sSE+O 1ZC 6.67E+oi
Fe-SS 4.7025E-02 28,414.84 28,414.84 O.OOE+O 1.336E0 1.336E01 2.7 1202E+07
Pu242 aso3s28E-04 28,414.84 28,414.84 O.OOE+00 6.S3E+01 253-+01 UAW 3.476E304
R-122 7.3684E2 7 28,414.84 28,414.84 0.OOE+00 24.7E-02 4.03E42 8 . 1A63E+04
Kr-5 1.372tE4- 28,414.84 28,414.84 O.OOE+00 712E+02 62E+02 _7.0000 1 67.E43
Np-237 13430E0- 28,414.84 28,414.84 O.OE+00 3.70E4-2 370E4_ _ooco 9671E+1
Pa-231 1.302E-0 28,414.84 28,414.84 O.OoE+00 4AE704 h41E4_-01
Pb-21 7.17S2E-13 28.414.84 28,414.84 O.OOE+00 2.04E-01 3.4E-01
Pn-147 1.4547ES0 28,414.84 28,14.84 0.0E+00 4.13E401 4.13E461
Pu s 742e27E4-04 28,414.84 28,414.84 O.OOE+O0 1207+01 2.07E+01
Pu-239 7.621E-13 28,414.84 28,414.84 O.OOE+00 1.57E+02 t1s-+02
Pu-240 2.1173E403 28,414.84 28,414.84 O.OOE+oo 6.02E+01 fiO2E+01
Pu-241 1.1702E402 28,414.84 20,414.84 O.OOE+OO 3.33E+02 3.33E+02
Pu-24 2.312sE407 28,414.84 28a414.e4 O.DoE+0 6As7E43 6.S7E a3
Ra-228 1.6827E-12 28,414.84 28,414.84 O.OE+00 3.7E-06 h7eE4-08
RR-228 2-5263E-10 28,414.84 2a414.84 O.OOE+00 7.18E-06 7.18E-08
RIu-1W8 &40WE-1s 2a414he4 2&414.84 O.OOE+OD s.6sE-11 9.6sE-1 I
S5-7 1.3012E-05 2a414,e4 2s.4t4.84 O.OOE+OO 3.70E-0t 3.7-0E
Sn-12e 1.2162E-0s 28,4.484 28,414.84 O.OOE+Oo 3 46E41i 346E-01

Tcss 4.4241E404 2aL414.84 28,414.84 QO.OE+00 1.26E+o 1.26E+01
Th229 7.69M-10 28,414.84 28,414.84 O.ooE+oO z 19E-05 2.tsE-0s
Th 230 1-1059E-10 28,414.e4 28,414.84 O.OOE+OO 3.71E486 3.71E4S
Th-232 2-1-sE-10 28,414.84 28,414.94 a oOE+00 7.1SE-00 7.18E-00
T7-208 1.1892E-OS 28414.84 28,414.84 O.OOE+00 3.3E-04 3.38E-04
U-232 &W1s70E-06 28.414.84 2&414.84 O.OOE+OO 9.08E-04 9.OBE-04 Thwim Power
u-233 1a2232E4e7 28o414nS4 28m41h4 onoE+OO SE 3.4SE43 NomhalHeat Bounding7
U-234 2.s662E407 28a414he4 2a,414.84 O.OOE+CO 8.14E403 a14E403 Output: Heat OUqnS
U-235 -2.61s4E-06 28,i414.84 0.00 2.57E-2 MO~OE+00 2.s7E402 Wats) (Wtti
u-23B 1-16s6E- 28.414.84 28,414.84 O.OOE+CO 361E41 3.s1E41 l1gE+02 3LsE442
LS238 -3.331E-8 28a414h84 0.00 1.80E-M 1 S0E-02 1eaDE-2 Total Total
Y-s0 as33sE401 28,414.so4 28.41484 ' oaoE+00 _s54E+04 2.64E:a:
Other FAIno e 2.eoE+04 zeoE+0

Ta1"tm Selection Summary
Fros SFD Used al for Pramter Differences:

Reactor LW AND U ZRC HDROIDE LW AWN U ZIAC HYNDE Tsh Tnpfe used bt s kts g b" nr
Fuel Cbddlng NONE = SST 5 tad wnadte ptas r dl a(STb wrwsowl atmdmIuS(>wi

m.L HM Con U U
DOM Earicamet % 10 b 20.1

fwnup Summavy (MWal *Basla for burnup used In eswtmab:
From SW ] Eubsated

No 28A14 8Jabsm bsuu seud b 1
Boundlne:1j 28.414JB4 g buaW esitmud by msS, 901.heeq Wmewa EQ

Esntd -uq
_m ltunfpnr Gkon _uru Estrbd EML Hrm E"L HE14.001EZ Z I

Bhg ~~~~~14.00
'Ror n cm sb. LI-, OF othr dsn rq VW rad~cn Cased br hW.

ical hbtp kr dlot lt be dkbd by 80L twomet A Smwb 1D u-*vkL

I
i
I
I
.j

j

j

-
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I Fuel Radionuclide Inventory Worksheet
L F-t) a! Tetlanejpbrntin 5 z

Fuel tt SODIUM LOOP SAFETY FAC.
SNF D t. 362

Fuel Untrs & Descr 20- ROD
Heavy tal Mass: B0OL.42kg. EOL.3t68kg
ROD SWoe Slb NEEL

'Fuel decay sart date: 1981
nEalates as o: 2010

Template: (WOIet Case)
btaplate EUsa W4: 62.5

Templat COM Heavy Metal Mass M): 0.00186865
Template Deay Thne: 25 was

Estknated
Canister usae:

0.4i

IL Etiate . x, x, b Y. Yn Gamma Sources

Photon Total
CVIIWd From Nominal Bounling Fuel Itial Activity Nominal Fuel Bourding Fuel Energy Photonslwec

Radlonuclkde Temptate Fuel DuMup (UWd)f Eumup (MWO)' (Ci) bIventorles(CO) bwventdes(CI Group (bounding)
Ac-227 1.9648E-06 220.48 440.96 OO.E+OD 4.3VE-04 8.66E-04 Avg. AaV

Am-241 7.8084E+00 220.48 440.96 O.OOE+00 1.72E+03 &44E+03 0.010 7A18FA+14

Am-242m 1.7632E-02 220.48 440.96 O.OOE+00 3.89E+00 7.78E+00 0.0250 1.A438+14

Am-243 1.6336E-02 220.48 440.96 OQOOE+.0 3.60E+00 720E+00 0.0376 13W05A+14

C-14 12101E-01 220.48 440.96 O.OOE+00 2.67E+01 5.34E+01 0.0575 1.782E+14

CI-6 2.2849E-03 220.48 440.96 O.OOE+00 S04E-01 1.01E+00 0.0850 7.705E+13

Cm-243 1.104SE-03 220.48 440.96 O.OE+00 2.4E4-01 4.87E401 0.1250 6.7018E13

Cm-244 2.4704E-01 220.48 440.96 O.OOE+00 S.45E+01 1.09E+02 02250 6.545E+13

Co-60 1.0466E+02 220.48 440.96 O.OOE+00 2.31E+04 4.62E+04 O.75 2.759E+13

Cs-134 9.8289E-03 220.48 440.96 O.OOE.00 2.17E+00 4.33E-00 05750 4.401E+14

C5-1SS 43S976E-04 220.48 440.96 O.OOE+00 9.70-EO2 1.94E-01 0800 2.652E+13

Cs-137 2.6526E.01 220.48 440.96 0.000-00 S.85E103 1.17500 3.441E+15

Eu-154 2.7975E+00 220.48 440.96^ O.OOE00 .17E.02 122E+03 175 8Os33,7E+11

Eu-155 2.7881E-01 220.48 440.96 O.OOE00 6.15E+01 1.238+02 22500 1.A12E+10

Fe-5 4.2161E+00 220.48 440.96 OOE+00
1H-3 4.2599E-01 220.48 44
1-129
Kr-85 2-52E+02 5.04E+02 7.0000 8.043E404

0.0oE+00 &45E-02 6.90E-02 11000 9215E403

220.48 440.96 O.OOE+00 31E-04 1.26E-03
Pb-210 92770E-09 220.48 440.96 0O.OE+00 2.05E-06 4.09E-06

F147 A.48 44U.%Mr - w_ A-_vv r-v | AAs.^ v
4168OE-01 220.48

Pu-239
Pu-240 1.70E+01 8.34E+01

I 5.15E+03 2.15E+04
!.48 0.00 161E-01 36E841 &11E-01

220.48 440.96 O.OOE+00 7.09E-06 1.42E-05
Fa-228 5.9024E-07 220.48 440.96 O.OOE+00 1.30E-04 2.60E44
Ru- 106 &9140E-06 220.48 440.96 aOEA+0 &63E-04 1.73E-0V
Se-79 I.9t84E-04 220.48 440.96 .OOE+0 423E-(
Sn-126 1.6671E-04 220.48
Sr-gO 2.5126E+01

1.49E4CO 2.98E800
440.96 O.O0E040 2.73E44 6.47E-04

4.1442E-06
Th-232 e

220.48 440.96 O.OOE+00 9.14E44
220.48 440.96 - O.OE+00 193E344
220.48 440.96 O.OOE440 2.13E42
220.48 440.96 MOO0E400 5.76E42

13E-03

Tl-208
1.16401

U-433 16128E44 220.48 440.96 O.OE0+00 7.97E82 159E41
-m234 12788E-02 220.48 440.96 O.OOE+00 2.82E8+0 5.64E+00

L-23= 6.7486E44 220.48 440.96 1.8E-03 129E41 2.55E41
U-236 2.3485E44 220.48 440.96 O.OOE+00 5.18E42 iA04E41

Thermal Power

Nominal Ht Bounding
output Heat Output
fWatts) (Watts)
SASE442 1.01O+03
Total TotalU-238 1.1681E44 220.48 440.96

Y-90 2.5126E+01 220.48

WW:1

vm i
prom siFU i us c Insasis, VW Ves nu e 'ile ulu s

Reactor Modereto4Z LI]GaToATER
- I ~~~Fuel C lad ding g L SW I Sk~tond si ltdtsejeat a th yni gmffaydslE I w ore R sticue 11-msasusmed.

OL NM19 Conuialsueits:l PU and U I U. 'thit u

B X Khrkhment %_ ] _ . t1 I10 1

Summary (UWO) J ame for bumup used I :
Prim SFD C ted

mmfti s4fO0j 22D.4 Nomk~kn~edml ha d tearymeta ss dssyad.

Sound g:| 440m t massed b be 1 hinew

Kefirnated B~ _

sum laut"Oller Gpvn urhmup Ba heated EOL H/Ghven COL NM

B.Wi _ 3.1. 651 3521|' R a o s b s ._ c r m i e a . m g , a t p l g o r l e a t e w l n h g S a r d a n c a e o .u .
T 'Flactor bhifor Oe semoda, dat te, s lphe mu *V d ste ciad by 901 hea ealm cemased htr hdW.

_ >tal bm for d 11 kWodabed wkh V* wweet nW& be divided by BOC Wmainstal mass to got specif bumi vles OWdH).
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I
Fuel Radionuclide Inventory Worksheet ; -

I. Fu, a4Tend plate Jnfrmmdo . j
Fuel HNam SODIUM3 LOOP SAFETY FAC.

SNFIPDS. 367
FueI Units &Desor 12 -ROD
Heo" Metal Uaes: BOL.6.25ftc: EOL.7.%3ftc
ROD SbwaWg Sher *IEEL

'Fud decay an dalrn 1981
Estimates as 2010

Templat (Wor Case)
2
Terptate s umup(MW* 62S5

Templat Bo. Heavy Uetal San (bt 0.00868
Tempoats D o TlmhSe 25 wae

Estimted I
Canister use

ISI1W_ I
025

JD. Esdiafts - 4 * N I Y. Yb Gamme Sorb .
Photon Tota

CLMd From Nominal Bounding Fuel Initial Acthfily onominl Fuel Bounding Fuel EnergyP Photonultse
Radionuclidse Tempiats Fuel Bumup (UWdf Bumup (UWd) (Cl) lnventorlea(CI) lnvantoreaC)) Group (bouingd
Ac-227 1.9648E406 62.56 125.11 o.ODE+00 1.23E-04 2.48E-04 Ava. M0V
Am-241 7.8064E+00 62.56 125.11 O.OE+00 4.88E+02 9.77E+02 0.010 2.157014
Am-242m 1.7632E-02 62.56 125.11 O.E0+00 1.10E+00 2.21E+00 0.0250 4.152E+13
Amr-243 1.6336E-02 62.56 125.11 0.00E0O0 1.02E+00 2.04E+00 00375 3.706E+13
C-14 1.2101E401 62.56 125.11 O.OE+00 7.67E+00 1.51E+01 0.0675 5.068E+13
CM36 2.2849E-03 62.56 125.11 0.00E+00 1.43E-01 2.86E-01 0.0650 Z166E+13
Cm-243 1.1048E-03 62.56 125.11 O.OE+00 6.91E-02 1.38E-01 0.1250 1.90E113
Cm-244 2.4704E401 62.56 125.11 O.ODE+00 1.55E+01 &09E+01 02250 1.867E+13
Co40 1.04868E+2 62.5 125.11 O.OOE+00 6.55Q+03 1.31E+04 o03750 7.828E012
Cs-134 9.8289E-03 62.8 125.11 0.00E+00 6.15E-01 1.23E+00 0.5750 1249E014
Cs-135 4.3976E-04 62.58 125.11 O.O0E+00 2.75E-2 5.50E-02 08500 7.523E+12
Cs-137 2.6526E0.1 62.56 125.11 0.00E+00 1.66E+03 3.32E+03 12500 9.763E+14
Eu-154 Z7975E+00 62.58 125.11 O.OOE+00 1.75E+02 350E+02 1.7500 2.366E+11
Eu-155 2.76810E- 62.56 125.11 O.0OE+00 1.74E+01 3.49E+01 22500 5.140E+06
Fe-55 4.2151E+00 62.56 125.11 0.000+00 2.64E+02 5.2 7E02 27500 4.404E+00
H-3 4.2599E-01 62.56 125.11 O.E0O0 2.66E+01 5.33E+01 35000 5.634E006
1-129 1.0618E405 62.56 125.11 O.OE+00 8.64E-04 1.33E03 .00o 2.359304D
Kr-85 1.1426E+00 62.56 125.11 0.00E+00 7.15E+01 1.43E+02 7.0000 2.739E404
t237 1.5847E-04 62.56 125.11 0.00E+00 9.79E-03 1.96E-02 11.0000 3.13sE403
Pa-231 2.8624E-08 62.56 125.11 O.oDE+00 1.79E-04 3.58E-04
Pb-210 9.277DE40 6256 125.11 O.OE+00 5.80E-07 1.16E-06
Pm-147 2.369E-0E1 62.58 125.11 O.0OE+00 1.48E+01 2.96E+01
Pu-238 4.1800E-01 62.5 0.00 804E+02 7.65E+02 804E+02
Pu-239 -4.8280E-2 62.56 0.00 9.73E+01 9.43E+01 9.73E+01
Pu-240 -.0095E-01 62.56 0.00 124E+02 1.05E+02 124E+02
Pu-241 -7.4000E+01 62.56 0.00 320E+04 2.73E+04 3.20E+04
Pu-242 -1.13S1E-04 62.56 0.00 5.38E-01 5.31E- 5.38E-01
Ra-226 3.2167E-08 62.56 125.11 o.o0E+00 2.01E-08 4.02E-06
Ra-22S 5.9024E-07 62.56 125.11 O.OE+00 &69E0- 7.38E-05
Ru-106 3.9140E-06 62.56 125.11 o.0OE+00 2.45E-04 4.90E-04
Se-79 1.9184E-04 62.56 125.11 0.000+00 1.20E402 2.40E-02
Sn-126 1.6671E-04 62.56 125.11 o.OE+00 1.04E-02 2.09E-02
Sr-go 2.5126E+01 62.56 125.11 O.o0E+00 1.57E+03 3.140+03
Tc-99 6.78E-03 62.56 125.11 O.0OE+00 423E401 a47E-1
Th-229 1.2396E-06 62.56 125.11 O.OOE+00 7.76E-06 1.55E-04
Th-230 4.1442E-06 8. 125.11 0.00E+00 2.59E404 5.18E-04
Th-32 6.0208E-07 62.5 125.11 0.00E+00 3.77E5 7.53E-05
TI-20 9.64780E- 62.5 12511 0.000E+00 604E403 121E402
U-23 2.6103E-04 6f2S6 125.11 O.0E+00 1.63E-02 327E-2 Thermal Power
U-233 3.6128E-04 62.56 125.11 O.OE+00 22fE402 452E-2 Nominal Het Bounding
U-234 12788E-02 62.58 125.11 0.00E+00 800E-01 1.60E+00 Output Hem Output
U-235 5.7486E-04 62.56 125.11 2.69E403 1670.02 7.46E-02 (wants (Wats)
U-236 2.3486E-04 62.56 125.11 0.00E+00 1.47E-2 2.94E-02 1.72E40 3.14E40
U-23 1.1581E-04 62.56 125.11 335E-04 7.58E-3 1.48E-02 TOal Total
Y-90 2.5126E+01 62.56 125.11 0.00E+00 1.57E+03 3.14E+03
Othw RaPloucllde3 4.39E+03 &77E+03

IILT teSecilo m Bun .enlat wdCbectra ____,--_i___

TemplatSol 5eleon Summary _

From SFD Used Basis for Parameter Diffelencew
ROr UGW4WATIER (Wad Caft)

Fue Cd=bg SST SSTjoconad Itie Wdte/dooem eadi %r np welantsa on w ab __ u .
am Hill Constftusnt Pu and U U. 11% a Pu

80O EfwldhmwdI % 87.064 01D 100

B uSumnu (Mwd) R_ _for 8asie f bumup used In estmale:

Fo~.l6 m"W i*k SFD Emreda"

Bounding:1 bn~amiradobow 125.l1I 5 8 _ d

Checks
Estimated 8uaupi

Buupur tipflhr 8 eu Estidat Ed 01.WGIve EOL HH
Nominal: 03e *1e.31.30

'Reacto con mmoval. d.sba., shppig or dae coetimig VW IacaSm cead for hL.

Totd bamv tor astfue aseodad wh fte wot*esmmi be avitied by DML heavY melsas got Stecilc bumeup vakes (toW T).

J

I

j

i
j

J
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Fuel Radionuclide Inventory Worksheet -
Fuel and Te=-te am

Fuel ume: SPEC (ORMEJ
SNE ID S 206

Fuel Units 8 Doew: 1 -FLAT PLATES IN CAN
Heavy Metal Mass: B0L-Z39kgq EO.=Z39kg
ROD Storage Se: NEEL

'Fuel decay Wr date: 1968
Eatkaes s of: 201o

Teaplate: HFBR (Heavy Water. Alum., 10 b 20%, LU)
'T1mplate Bumup(RWd): 1S

hromptate l0x eany etal Mass (UT): 0.00034251
Template Drcy TiaW 60 years

Estinated
Canister usage:

HIC
| 1.00

AL Estimates u :' m xb b Y. Yb GammamSouices

I Cl/Wd From
Radionuclde Template

0~~~~~~~ ~ Photon Yotal
Nominal Bounding Fuel Inhial Activity Nominal Fuel Bounding Fuel Energy Photonaleec

Fuel Burnup (Uwde Bumnup MWde (Ci) Inventorles(Cil 1intorestU)(Ci Group (bounding)
AC-227 3.9527E-09 45.3 90.86 O.OOE+4
Arm-241 2.9407E-02 45.43 90.86 O.OOE+4
Am-242m 45.43 S0.86 0.OOE+00 3.53E-04 7.06E-04
AM-243 45.43 S0.86 0.00+00 2.90E-04 5B0E44 0.0375 8.1609E11
C-14 2.9513E-08 45.43 00.86 0.00+00 1.34E-06 2.E-06 OD575 9.049E+1l1

90.86 O.OOE+00 2.70E-33 41 E-33 I oos50 5242E+1 I
0 4.84E-06 9.67E45 I 0.1250 3A21E+11

Co-4O
Cs-134

3.1593E-07
8.9067E-08
4.8607E-06
1.0113E+00

45.43 90.86 O.OOE+4
45.43 90.86 O.OE+00 4.05E406 6O.9E46

Cs-135 45.43 90.86 O.OOE+00 2.21E644 4.42E-04 0.8500 3.482E+10
Cs-137 45.43 90.86 0.00+00 4.59E+01 9.19E+01 12X00 1.3B2E+10

1.8607403 45.43 90.86 O.OE+00CO 8.45E-02 1.89E41 1.7500 9201.E+08
90.86 O.OOE+00 2.80E-03 5.61E-3 22500 9.103E+04

2.16E-05 4.33E4- 27500 1 J7S+04

1-129
Kr-85
EW237 4
PIR431
Pb-2110 1

45.43 90.86 0.1
1.4713E-02 45.43 90.86 O.OOE+4

45.43 00.86 O.COE+,00 1.85E-04 3.70E-04 11.0000 1 110E+o
45.43 90.86 0.00E+00 3.084-07 0.17E47

1.2127E-12 45.43 90.86 O.ODE+00 5.51E-11 1.10E-10
0 7.60E-04 1.52E-03

Pu-239 45.i
Pu-240 5.4007E-03 45.43 90.86 O.OOE+C
Pu-241 8.8667E-02 45.43 90.86 O.ODE+00 4.03E+00 8.06E+00
Pu-242 3.0713E46 45.43 90.86 O.ODE+00 1.40E-04 2.79E44
Ra-226 3.2767E-12 45.43 90.86 0.006+00 1.4iE-10 2.98E-10
Ra-228 35827E-14 45.43 90.86 0.00D+00 1.63E-12 3.26E-12
Ru-10B 9.3133E-15 45.43 90.86 0.00D+00 4236-13 8.46E-13
Se-79 12533E064 45.43 90.86 0.006E+00 5.69E-04 1.14-03
Sn-126 1.1393E465 45.43 90.86 0.00E+00 5.16E44 1.04E-03
Sr-go 9.0067E41 45.43 90.86 0.00D+00 4.09E+01 8.18E+01
TC-49 4.3633E44 45.43 90.86 0.00E+00 1.98E-02 3.96E42
Th-229 3.5147E-12 45.43 90.86 O.OE+00 1.60E-10 3.19E-10
Th-230 3.2487E-10 45.43 90.86 O.OOE+00 1.48648 2.95E48

4.2020E-14
5.7620E09

3 90.86 0.00E+00 1.9tE-12 a3a2E-12
3 90.86 O.O0E+OD .82E-07 5.24E47
13 90.86 O.OOE+00 7.09E47 1.42E-06
3 90.86 O.OE+00 509E648 1.02E47

t5613E-08 Thermal Power
Nominal het1 Bouning

Output Hea Output
eats) 1.atta)

5.711-61 1.14+00
U235 1.51-E4

13 90.86 QODE+DO 5.91E-04 1.18E-03
Total TOWal

Otfer Radonuclides 4.37E+01 &74E+01

Template Selection Summary
From SFD heed Pasis fo Parameter Differences

P.r ORArNC: HEAVWTER T7 unt s lea to eibrbg _
_ - Fel Cbdchi: ALUM LUM * i a. ^ dO qar9OLl heyueitrb enade usuaN a i.xunor

SOL HU Costituents: U U a U5W5IAi
SOL Enricunent %: 5.146443515 1010 20

1[Burnup Siummary (MW7) 113asis for bumup usad hi estimate:

I
From SF0 I estimated

I Wim

- I

EalhuI ftated lursap/I
I B irwM .... Given ours Iu

I 0.81F)~~~~~~~~~~
LEuated 104. HIU v^n I0= HM

I -0.-

'Reackr dow.^. core rerroval, sage e0*pg or r date Ccolrifftat bra idatstn ceased or ked.

'Toral _awfor btf assodawaith ao em be d by BOL heavy meal m torecwc buv gH vbcb (MWd).
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I
Fuel Radlonuclide hiventory Worksheet

L Fud W TeXng ate Wnrxm.i oet ,
Fua Nemec SPSS (SPERT)

SW D : 213
Fua iteb & DonorI -CANISTER OF SCRAP
He etul Man: BOL.0.Sgkg; EOL.0. 9g
RCOD Storage Slle INEEL

'Fua decay sWt dat: 1959
Estih oee kac 2010

Tanplat: Pahinder (U 04 Waer. SS, T b 0 o1%. U)
'renplas &wnup(MWdN 6.01

Tbmplae BOL Hea Mea Man (Ml: 0.000128_
Temota Dacs Tha _O weas

Esmated
Canister usage:

18x1)( I
0.06

JILEstimates 4 X. xX, b Y. yb Gammr Sources

photon Total
CUIUWd From NoDhn BoUndbin Futt Initial Act ninal Fuel Bounding Fuel Energ P Iotonal

Radbonuclid. Tel3at Fol Burnup (MWd- BSmp(UWd (CI) Ieatorles(CI) lw-entorlsC) Group (bounding
Ac-227 3.4276E-08 1.89 3.78 O.OOE+00 6.48E-08 1.30E-07 Avg. MpV
Am-241 1.145E4-04 1.89 3.78 O.OOE+00 2.16E-04 4.33E-04 0.0150 1.971E+11
Am-242m 7.9468E-09 1.89 3.78 O.OOE+00 1.50E-08 3.00E-08 O.09W0 4.095E+10
AM-243 9.8386E-10 1.89 3.78 O.ODE+00 1.86E-09 3.72E409 0.0375 3.550E+10
C-14 2.2978E-04 1.89 3.78 0.00E+00 4.34E-04 8.68E-04 0.0575 3.S18E+10
Cl-WB 1.221E-06 1.89 3.78 O.OOE+00 2.32E-06 4.63E-06 O.08 2307E+10
C1-243 1.771E-10 1.89 3.78 0.00E+00 326E-10 2.E-10 0.1250 1.435E-10
Cr-244 I.I3OSE-09 1.89 3.78 O.OOE+00 2.47E-09 4.93E4- 07.200 14E+10
CO-60 9.B6149-03 1.89 3.78 O.OOE+00 1.86E-02 3.73E42 00050 S .70E+W
Cs-134 1.9617E-12 1.89 3.78 O.OE+00CO 3.71E4- 7.41E40 015 1.444E+11
C-135 5.0316E-05 1.89 3.78 O.OOE+00 5.73E45-08 115E-04 O.S a P 425E+w
CS-137 1.0263E+00 1.69 3.78 O.OOE+00 1.94E+00 3.88E+CO 12500 324BE+d 9
Eu-154 2.0017E-04 1.89 3.78 0.00+040 7.56E047 1.7000 3.e7OE+D7
EU-156 8.5957E-05 1.89 3.78 .1OOE+00 1.62E-04 3.25E-04 22s00 1tatt+04
FA 55 2.26i6E405 1.89 3.78 O.COE+CO 428E456 8.56E405 2.7500 2-534E+93

*3 ~~~~~~~1.0835E43 1.89 3.78 O.ODE+CO 2.05E403 4.09E403 3J1A10 3-334E401
1-'129 7.319YE407 1.R9 3.78 QOO0E+CO 1XE480 2.77E485 s.0000 138sE41
Kr-85 1.5661E402 1.89 3.78 O.OOE+CO 2.96E402 5.92E402 7XC0 1.541E-02
Np-237 1.1494E-08 1.89 3.78 0.00E+00 2.07E0-0 4-14E-06 11 X1o 1.736E4-3
P-231 5.8C70E-0 1.89 .78 1.OOE+00 1.13-0E7 Z.19E-07
Y-9210 19557E-12 1.89 3.78 0.00E+00 Z45E-12 4.91E-12
f2147 23219f0E05 1.89 3.78 O.OE+CO 4i9E405 &396100

F-238 2.6223E44 1.89 3.78 O.OOE+CO 4.SSE44 9.91E44
Pu-239 8 6739E404 1.W9 3.78 QOCOE+OO 1.26E403 2.52E403
Pu-240 8 6705E145 1.89 3.78 QOCE+OO 1.ff4E44 3.28E_44
Pu-241 3.4759E404 1.89 378 O.OOE+OO 6-57E404 1.31E403
Pu-242 1.9717E409 1.89 3.78 O.OOE+DO 3.73E409 7.45E409
Ra-22 d 3.00DCE-12 1.W 3.78 Q OOE+CO 5.67E-12 1.13E-11
Fa-228 8.332SE-12 1.89 3.78 G.ODE+00 1.57E-11 3.15E-11
Ftu-106 &1464E-15 1.89 3.78 QOO0E+Cs 1.1BE-14 2L32E014
Se-79 1321E405 1.89 3.78 O.ODE+CO ZSODE45 S.OOE405
Sn-128 1.1491E405 1.W9 WS7 O.OOE+OO Z.17E405 4-34E45
Sr-go 9.5541E401 1.W9 3.78 O.OOE+CO 1.81E+C0 3.61E+00
Tr>99 4.B656E404 1.W9 3.78 O.OOE+CO a81E404 1.76E403
Th-M! 1.9085E-11I 1.89 3.7 QOCE+CO 3.61E-ii i.21E-11
Th-230 2.1913E-10 1.89 3.78 Q.OOE+CO 4.14E-10 8.28E.10
Th-232 8.3478E-12 1.89 3.78 QO.OE+OO 1.58E-11 3.15E-11
T1-208 1.8752E48 I.8 3.78 QODOE+0O 3.54E48 7.0SE408
Lt-232 5.0782E48e 1.89 3.78 QODOE+CO 9.59E48B 1.92E407 Theriiia Prn _
URe33 32596E4r9 1.39 3.78 eaOOE+. 0 o1rEe9 12E48 Nom oinal Heat Be gdingg
TO-234 3.9817Ete 7 1.89 3.78 O.OOE+mO 7.52E4a7 1.0 ve0e Output Het vOu

U-235 -2.77B1E48 1.W9 0.00 t.19E403 t.18E43 1.19E403 (Watts) (waft )
U-236 1.6t90E457 1.S9 3.78 O.OCE+Oo 3.06E405 6.12E456 221e Ec2 44te02
U-238 -2.8547E409 1.89 QOO0 1.38E405 1.38E45 1.38E4 Total Total
Y490 9.5557E401 1.W9 3.78 O.OOE+CO 1.81E+00 3.81E+COl
Other Padbriucldn 2.30E+00 4.6tE+C
FM Temib"to Slcdew Sum" purnup S aWryl. adCl : x -; .
Templat Selection Sumamary

From SFD Use B f10 Parmtr Dillrncs
Rowtr lr : LIGHT WATER UGHT WA1 E

Ful Cldh SST SST
BOL H11 Consterntol U U

SOL Enrkhmv %. 93.051 60 to 100

Burnup Summary (UWd? Basis for bunmp usd in estinuW.
Froar SFD ~Ea-nfde

cudF3.8Boubg .mrid bbhm*

Che,
Est' S upt

SX-urromuIVhr Given SurrnJI estndd EOL HiW~m EOL N11
Nominal: 0.07 *o

'Reaucr dwbr oe removald, storage. d*)phg or dwr daf cq amk VW Iadakon coad hor lual.

'Tomff hnupio an sfudJs assodw w~h Oft wmhoth wd be*dekdby 1XX wivymoo m ass ut 9M spictWa vale (MWffV.

J
JI
I

I
J
J

J
j
I
J

J

I
i
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Fuel Radionucilde hventory Worksheet
>. Fnduel eta) Tetaplate iuorn n :0

Fuel H-e: TMI-2
SNF D 6: 2z8

Fuel Unis 6 Dftwr I -CANISTER OF SCRAP

Hey ewt Km: BOUO.032kg: EOL-0.032kg
ROD Stoae Sit: INEEL

'Fue deCay t dget: 1979
a 8tknat aseof 2010

Template: PWR (LWA Water. ZDrc, 0 lo 5%. U)
3
Template Sutup(UtWd: 01.92

Template 501. Heavy Metal Mas (MT) 0.00176911
Tit-na TD e: 25 ware

EstMated
Canister usage:

1sI0.06

JIL Eatastes i , In X. xb b V. Yb I Gamma sources

CUMWd From Nominal Sounding Fuel hula!aActivity Nominal Fuel Bounding Fuel
Template Fuel Burnup (UWd Sumup, (Wdf (ci) Iventorles(CI) -ventorsles(C)

Photon Total
Energy Photonstec
GrwOU tboundinal

P "wnw - _ _

- ----- --
.,

U.1W U.38 U.00E+OO .ML-t-1U ZZ-1O
Ari-241 1.3144E-01 0.19 0.38 0.0DE+00 2.50E-02 5.0DE-02
Am-242m 3.0039E.04 0.19 0.38 0.00E+00
Arn-243 6.26291-04 6.O7OE.09

C-14 4.7965E405 0.0675 55S1E+09
17 0.0zs0 2.931E+50

C 6.08E-05 1.22E-4 0.1250 2.141E+o0
0.19 0.38 0.00E+00 137E-02 2.73E42 02250 2.516E+09

9.5220E-03 0.19 038 0.00E+00 1.81E03 3.62E-03 o 0.3750 14106.+09
Cs-134 1.1662E403 0.19 0.38 0.00E+00 2.22E-04 4.44E604 4 0.5750 2A81E+O0
CS-135 1.4433E-05 0.19 0.38 0.0E+00 2.756E-06
Cs-137 1.7603E+OO

4-5203E02
0.19 0.38

Eu-154 MIA49E+07
1.36E-03 2.72E-03 22500 2677E403

0.19 0.38 0.0DE+00 1.18E44 2.36E44 2.750D S 009E63
11-3 3.6386E42 0.19 038 0.00E+00 6.92E-03 t386-2
1-t29 9.8288E47 0.19 0.38 0.006+00 1.67E-07 3.74E407
Kr-45 5.3844E42 0.19 0.38 0.00E+00 1.02E42 2.05E o2
Np237 1.0546E405 0.19 0.38 0.00E+00 2.01E-06 4.01Ee-06
Pa-231 1.1370E409 0.19 0.38 0.00E+00 2.16E-10 4.32E-10
Pt-210 33624E-41 0.19 0.38 0.0E6+00 .39E-12 1.28E-11
Pm-147 .1211E-03 0.19 0.38 0.000 9.74E44 1.95E-03
Pu-238 8.0689E42 0.19 0.38 0.00E+00 1.53E42 3.07E-2
Pu-239 1.1626E-02 0.19 0.38 0.OOEe00 2.21 E-03 4.42E-03
Pu-240 1.5097E42 0.19 0.38 0.0E6+00 2.87E-03 5.74E-03
Pu-241 1.4567E+00 0.19 0.38 0.00E+00 2.77E-01 5.54E-01
Pu-242 6.42606-06 0.19 0.38 0.OOE+00 1.22E-06 244E5-
Ra-226 1.1392E-10 0.19 0.38 O.OOE+00 2.17E-11 4.33E-11
Ra-228 5.1841E-12 0.19 0.38 0.OOE+00 9.86E-13 1.97E-12
RU-106 5.9012E-07 0.19 0.38 OOOE+DO 1.12E-07 224E-07
Se-79 12379E405 0.19 0.38 Q.OOE+DO 235E-06 4.71E-06
Sn-126 2.5210E-05 0.19 0.38 O.ODE+00 4.79E-06 9.59E-06
Sr-90 1.1630E+00 0.19 0.38 Q.OOE+00 2.21E-01 4.42E-01
Tc-99 3.9357E44 0.19 0.38 0.00D+00 7.49E-05 1.50E44

It0o S942E4v2

Th-229 8.5691E-11
Th-230 1.4493E4B

E-t2 2.01E-12

Th208 0.19
U-232

O.OE+00 3.656E- 7.30E-08 I
0.006+00 9.91 E-08 1.98-07 I hermal Power
O.ODE+00 4.64E-09 928E609 INominal Heat Souncding

0.19 0.3B O.ODE+00 = .94E-06 1.79E45 output Heat output
: Auff S lkls1 9200rs Ato Ann 250E4S 2 .224 2.60E40

.0
7.57594-06 0.19 0.38 0.006+00 1.4E-06 2.6866 I 621E43 IJ4E42

----- .0
lAIet-us igus .me

2.e1294-u7 0.19 0.00 1.04E-U4 1.U0E45 I.U4L-U* Tlow I Ot31

Y4-0 1.1631E500 0.19 0.38 O.OE+00 2.21E-01 4.42E-01
3.21E-01 6.43E-01

murv. and a =drs

Basis for Parameter Diffrences:Frei SFO Used
1eacbtr Modr UCI4 WATER UGiHT WATER

_- Zul RC ZIRC
0 #HfM Constituentsh U U
*OL tEnrtmmA %:I 3.608 Olb6

EfuWP Summary UWlr_ for bunup nsed hI estimate:
_ From SFD Estimtted

0 [4 0.1' ? ha va th ue hey east tints d ea

p Uutipfir Given Sufnup atkatd D0OL H~IIGhl!OL HU4 N

'Reactors tuon.a tre mmv awsrage. d*Skn 4o o dete oC Fat bradatlon cas Wore.

I Trtil blaswp for it lust assodated wlb Sits wodiheet nut be dvkbid by B0L hea meWlal mass No get spedttc bnunp vlues (MNVt).
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_1 I.

I
Fuel Radlonuclide Inventory Worksheet

L Fad ailnI Tempaate bJ t ei ft . .._ 4
Fue Hame 1)1-2 CORE DEBRIS

SNFW * 914
Fuwt Uni 4 Desm 341 -DEBRIS
Heav Slet Mes: BSOL-8038.394kg ECL.8174s22g
ROO Shrag Sf.: [NEEL

'FUt de ~ Ida 1579
Estimatee as o: 2010

Yenplate: PWR (Ught Wafer, arc. 0to5%. U)
"Taplals BumwpUWrd): 61.92

Templates 0 Heany mew MOaM (MT) 0.001759t1
TemplaDeayM Tlmc: 25 yeare

Estimated
Canister usage:

18xIV I
1 341.00

JIL Esdnsatts . s X1. X b Ye yb Gantma Sourcee
Photon Total

CPUWdFvoim Nominal Bounding Fuel initial Actilvty Nominal Fuel Bounding Fuel Enerrgj Photonag
Radionuctide Template Fuel Bumup (MWdf Bumup (NWdf (C) Inventorles(CI) Inventories(CI) Group (bounding)
Ac-227 6.6376E-10 274,985.09 649,970.18 0.00E+00 1.83-04 3.65E04 A~ m.V
Amn-241 1.3144E401 274,985.09 549.970.18 0.00D+00 3.6IE+04 7.23E+04 0.0150 3.740E616
Am-242m 30039E-04 274,985.09 549,970.18 0.00E+00 8.26E+01 1.65E+02 0.0250 7.575#+15
An-243 6262.9E404 274,985.09 549,970.18 O.OOE+00 1.72E+02 3.44E+02 00375 7.331E+15
C-14 4.7965E-05 274,985.09 549,970.18 0.00+C00 1.32E+01 2.64E+01 0.057 7.997E+15
Cl-OS 5.0297E-07 274,985.09 549,97018 O.OOE+OO 2.21E-09 4.42E.0 0.0850 4238E+15
Cm-243 31993E.04 274,985.09 549,970.18 O.OOE+00 2.70E+01 1.76E+02 00250 13096E+tS
Cn244 7.1851E402 274,98509 549,970.18 0.00+00 1.98E+04 296E+04 0.2200 3.638E+17
CoO-6 9.5220E54 274,986.09 549.970.18 O.OOE+00 2.62E+03 5.24E+03 0.3700 3.86.E+06
Cs-134 1.1662E43 274,985.09 549,97.18 O.OOE+00 3,1E+02 8.241E+C2 050 3.567E+
CP2135 1.4433E4- 274,985.09 549,970.18 .OE+00 397E+CO 7.94E+DD 0Eo 7.080E+14
Cs-137 1.7B03E+00 274.9Bs.09 549,970.18 Q.OOE+09 4.B4E+0C 9.8SE+05 12500 sse3E+t4
Eu-154 4506E402 274,985.09 549,970.18 O.OOE+00 1.24E+04 2.49E+04 1.7500 Z09SE+13
Eu-155 7.1479E403 274.985.09 549,970i8 O.OOE+00 1.97E+03 8.93E+03 22500 32M709
hFS- 1.597E.04 274,985.09 549,97018 .OOE+00 1.70E+02 3.41E+02 Z7500 4.350E
H-3 U386eE42 274,98509 549,9M.18 O.OOE+09 t.O0t-+04 2.0DE+04 3500= 5,70tE+cS
1-129 9.B28SE407 274 985.09 ff49,9=.18 O.OOE+09 2.70E-t 5.41E41" 510xO z437E+68
Kr-85 5.3B44E402 274.985.09 549,970.18 O.OOE+OO 1.48E+04 2.9BE+04 7.000O 2z809E+CY7

Np-23.7 1.0546E405 274,98.Q9 549.970Q18 Q.OOE+09 2.90E+C0 5.80E+CO 1t.0000 3z26E+os
Pa-231 1.1370E409 274,985.09 549,970.18 0.00E+00 .13E404 6.25E004
Po-210 3.3624E-11 274,98.09 649,970.18 QOO0E+CO 9.25E4B6 1.85E405
Pii147 5.1211E403 274,985.09 St9,970.1 O.OOE+OO 1.41E+03 i-82E+03

Pu-23S &0B69E402 274,9SS.09 54g9,970t8 0.00E+00 3202E+03 4.44E+04

Pu-240 1.5097E402 274.9ft09 549,9M.18 QOC0E+OO 415E+03 &30E+03

Pu-241 1.4567E+00 274,98so.09 549,970D.18 O.ODE+09 4.01E+OS 1101E+OS

Pu-242 6.4260E-05 274,985.09 549,97018 O.OOE+00 1.77E+01 3,53E+01
Ra-22S 1.1392E-10 274,985.09 549,97Q18 QO.E+00 l13E-05 627E-06
R-226 5.1841E-12 274,985.09 54IL970.16 QO9DE+co 1.43Eye6 2.85E4Bs
Ru-tOS S.90t2E4G7 274,9815.Q911 549,970.16 Q.OOE+CO t.B2E401 3.25E401

Sfe-7.9 t.2379E405 274,985.09 549,970t18 0.09E+00 3.40E+00 881E+CO
Sn-12B 2-52tOE-05 274,985.09 54.9,970Qt8 O.OOE+09 8.93E+09 t-sE+Ot
Sr-90 t.tB30E+C0 274,98S.09 549,970.t8 Q.OOE+OO 3.20E+OS &40E+05
Tc-99 3.9357E44 274,985.09 549,97118m QOOE+OO t.O8E+02 2 tBE+C2
Th-229 8-569E-1t 274,9SsO.9 549,970.18 OODE+09 23BE405 4.7tE405

Th-230 1.4493E4B 3274,9BS9 9549,970.1S 0.COE+00 =.99E-03 7.97E403
Th-232 5.2923E-t2 274,98S.Q9 549,_MIS 0.01_0 1.4E0 2s_9zE-

TI208 t.9202E407 274,98.Q9 549,970Qt8 QOCOE+OO S23E42 t.O6E401

tJ-232 52083E47 274,985.09 549.970.18 Q.OOE+CO t.43E401 2.8BE401 Tharmal Power

U-233 Z.43BBE4S0 27i985.09 549,970t18 O.ODE+OO IL71E403 1.34E402 Nmnal Huat Sounding

U-234 4.7012E456 274,985.09 549,970.18 O.OOE+OO 1.29E+01 2.59+Ot output Hem output
U-235 -t.4492E-CS 274.985.09 QO.O 4.50OE+C0 4.tOE+00 4.50E+OO (Wattd : WOMts

U-23B 7.5759E-08 274,98SQ9 549,970.t8 QCOOE+OO ZOS8E+CO 4.t7E+00 7 s4E+w3 t s11E+14

UO-23S -2.fft29EW0 274,98509 0.00 2Z69E+0t Z.68E+Ot 2.69E+9t Total Total
Y490 1.t631E+00 274,985C9 St497QM18 O.OCE+OO 32DE+OS S.4DE+OS
om.,r Rainuclies 4.65E+OS 9.29E+C5

HL Tempillte &tecdnm S~yurnup 9_, B. Psm man a- 7 I - .3,

Ternpiats Selectio SunaBrr
; f O Uied Basbor Patameter DHfrenc 04:

Reads r MhderstWor UT srWATE. o IeHTWAcER
FUriCIod fu IRC beRC

8CL HU Constituents: U U
BCL Enrkchn -s i53s51437 ODio

Buntup sum~au" tNwdf 'f as or burnt used In esimt:

fra SFD t Estiate
1,1niah l: 2ffO47t 4 274.985 N~ bur calmh tafs f hwqev mm tw_ dy

Edlmate BUrnp
BErup mumo Gh_ Bumnup Est' vb EOL HWII/Ghe ML HUl

omnanhi 0.10 1.I lo

Baundlng~ 0.19 t.t:

'Resw ftnv core reovl 5,rgs sipp or obwe dab conflrminq Whal raiton case hfo ha.

"otdJ brvv for ad Wl8 assdat wan Vf wwkshet mus be dvftd by BOI hswq. mem ID go sp d bumv value (MdWd-.

J
J
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J
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Fuel Radlonuclide Inventory Worksheet
1fueI and T-Oate Iwmalio - -

Fuel anw.: 1TM-2 CORE DEBRIS (D-153 a 388)
FW ID II 229

Fuel links & D:er. 2 -DEBRIS
Heavy stalklass B04 19.08gF EOL.1B901lg
ROD Sorage S: FEEL

uFe dacmy dtamt date: 1979
Estimates set 2010

Tenpixat PWR Wght Water. Zlc. 0 b 5%. U)

'Templata B pnup4Wd): 61.g2

Template SOL Heavy Matal Ma fMT): 0.0017611

Temntate Decay VIhe 25 wears

EsthIated
Canister usaga:

18'X

IL Esdnmstes m '. :Xb Y. Yn Gamma Sources

Photon Total
CIMWd From Nominal Sounding Fuel ial city NominalFuel Sounding Fuel Energy Photosc

fadlouOfidt Template Fuel Surp MWd)O Burnup (UWd) - (CQ) blentorlea() bventoiesC Group (bounding)

Ac-227 6.6376E-10 66.57 133.13 0.00E+00 4.42E-08 8.84E-08 Avg. MeV
Am-241 1.3144E-01 66.57 133.13 0.OOE+00 8.75E+60 1.75E+01 0.0150 9.O63212
Am-242m 30039E-04 66.57 133.13 O.OE+00 2.0DE-02 4.00E-02 0.0250 1834E+12
Am-243 6.2629E-04 66.57 133.13 O.OE+00 4.17E-02 S.34E42 0.0375 1J77+12
C-14 4.7965E-05 66.57 133.13 O.E0+00 319E-03 6.39E-3 0.0575 1.36E+12
C-36 8.0297E-07 66.57 133.13 O.OE200 5.35E-05 1.07E-04 0.050 1.028E+12
Cm-243 3.1993E-04 66.57 133.13 O.E0+0 2.13E-02 4.26E-02 0.1250 7As4E+11
Cm.244 7.1851E402 66.57 133.13 .OOE+00 4.78E+00 9.57E+00 02250 8A.7E+11
Co-60 9.5220E-03 66.57 133.13 O.O0E+00 6.34E401 1.27E+00 0.3750 3.779E+11
Cs-134 1.1662E-03 66.57 133.13 O.ODE+00 7.76E-02 1.s5E-01 I
Cs-135 1.4433E-05 e6.57 133.13 ODE+00 9.61E-4 1
Cs 137 1.7603E+00

Eu-I154
Eu- 55
Fe-55
H-3
1-129

4S5203E-02 1.7500 5b.072E

22500 9s36E9.05
133.13 0.OOE+OD 4.12E-02 8.24E-02 i750so 10 53206

3.6386E-02 66.57 133.13 0.00E+00 2.42E+00 4.84E+00 3.6000 i1.OE0s6

9.8288E-07 66.57 133.13 O E.00+00 6.54E405 1.31E04_
Kr-85 5.3844E-02 86.57 133.13 1

L1*NP237 ____1.0546E-05

Pa-231 I E-08 E47
2.24E-09 4A8E-0s

133.13 0.OE+00 3.41E-01 6.82E-41
66.57 133.13 O.E0+00 5.37E+00 1.07E+01

Pu-239 1.1626E-02 66.57 133.13 O.ODE+00 7.74E-01 155E+00
Pu-240 15972E-02 66.57 133.13 O.E0+00 1.00E+00 2.01E+00
Pu-241 1.4567E+00 66.57 133.13 O.ODE+00 9.70E+01 1)4202
Pu-242 6.4260E-05 66.57 133.13
Ra-226 1.1392E-10

0.00E+00 3.93E-05 7,86E-05
66.57 133.13 0O.OE+00 8.24E-04 1.66E-03

Sn-126 2.52tOE-05 66.s7 133.13 0.ODE+00 1.6AE-03 3.36E-03
sQ-Q I ter-wuE..D 66.57 133.13 O.ODE+00

_ _ _ _ _ _ _ _ _ _

Tc-99 3.9357E-04
Th-229 8.5691E-11

1.93E-06
0.00E+00 3.522-10 7.05E-10

133.13 0.00O
UW

;.00 1.28E-05 2.566-05 j
E.00 3.47E-05 6.93E-05 Themal Porwer
.+00 1.12E-06 325E-06 lNoominal Heat Sounding

133.13 O - OE+00 3.13E-03 6.26E-03 Output INO Output
U-235
W!36

!-238
Y-90

-1.4492E-06
7.5750E406
-2.6129E-07
1.1631E+00

66.57 0.00 129E-03 1.19E-03 129E-03 -- T Wtt t
66.57 133.13 O.ODE+0 56.04E44 1.01E4-3 j 1*32.0 e.e
46.57 0.00 6.21E-03 6.19E-03 6.21E-03 TOWa Total
66.7 133.13 O.ODE0+0 7.74E+01 1.55E+02

Other Radconelldes 1.12E+02 2.25E.02

MT- I1.00 iisellm�
gMlate Selection Su.

nFerom SF0 used i

Reactor Moderstor.1 LIGfT WATER _ UG4T WAlER

Fueal Cbdetngi ZIRC ZN1C
SONU Cmwtltuents: U U
SOL Ezwchldm"wt%. 3.125 01D5

lasis ior Parameter Differences:

-

Sara as. ..nnup tact... .innuumc;

- EI

From SF I Edtknad
Nomblat:[

Nmlnel:[

60881 esLw1
113.811 133.1318

8.m~p~ilper Gve Snu

toad kias ciniAff daW m ft heav wela m m dinroWn.
"*tq haaw Mawew wwwb w wnaaduaia.

Wknated EOL "=MWGn 0OL MM
1.00e8.101 1.101

.201 1.171-. LtReador elu*dewn. core removal, garage. efr.�vp10g or otter date confimetig Stat bradaton ceased lor hid.
PR.'otlr beritfan care remov io al h a, swh a t or ohber date Med b hS adladar mass for e iv.

* bW~ tawnp for all bW aadd wh Us mushst mmbe &det by B01 hsavy metal mas to Oapwt Wlc vd-l VS wrd).
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I
Fuel Radionuclld Inventory Worksheet I

L Fut and Template Io wi : . -
Fuel tNt. WRY-NA

SNF I 6 230
Fual Unite & De: 146 -CANISTER OF SCRAP
Heavy Mea UMS BOA48.647g EOL.48 .47kg
ROD strag Saw MEL

'Fad dec s~t datW 1962
Estima as d: 2010

Template HFBR (Heavy Waler. ,Ali. 40 to 100%. W
'Template bumuX-Wd) 164.6

TempYat SOL Heavy Ial Nee (NT: 0.00377
Template ecy Thow: 35 years

Estimated
Canister usae:

HIC
i 36S

JIzL Estalei b Y rxba. n I Gamm Soures =
photPln Todl

- ClJWWd From Nominal i3udn~d initiSActivit Nominal Fuel Bounding Fud Energ Photonsftse
tinudidw n~~~Tmplat Fuel Bumtup (&CWrW Burnmp (ibWdf (C) Inventorles(CI Ins( UresC) Group (boundingl)

Ac-227 9.89E1 _ 9. 1,923 O.O+0 85E-7 17E Avg iWV
Am-F241 1.01C9E42 896.18 1,792.3S O.OOE+OO 9.06E+D0 1.81E+01 0.0150 1.324E+14
Arn-242m 12789E-M 898.18 1,792.38 Q.OOE+OD 1.tSE43 29E403 OOYO Z72E+13
Am->243 3.7047E45 896.18 1,792.35 O.OOE+OD 3.32E402 664E402 0.0375 Z3S4E+1i
C-14 2.B416E49 89618 1,792.35 O.COEOD Z37E-05 4.73E405 0.0575 ZS565E+13
C138 4.4441E-3t 896.18 1,792-3S O.OOE+OD 3.98E-28 7.97E-28 0.0860 15356+13
UiF243 3.9605E486 896.18 1,7923 QOOE+CO 3.55E43 7.10E-03 0.1250 1.035E+13
Cri-244 2.6227E403 896.18 1,792.3S O OOE+OO 2.35E+OD 4.70E+00 0.2250 1 327E+li
Co6D 6.7740E486 896.18 1,79238 O.ODE+OO 6.07E403 1.21E402 0.3750 5.757E+12
C~s-134 6.889tE405 896.t8 1,792.38 O.OOE+OO 6.17E402 123E41 0575 9.616E+13
Cs-135 4-256tE48 896.18 1,792.38 O.OCE+OO 3.81E43 7.63E403 085cO 1.424E+12
Cs-137 1.4399E+00 896.18 1,792.36 O.OCE+OO 129E+03 ZS58E+03 12500 &509E+11
Eu-154 1.5522E402 axis1 1,792.36 O.OOE+OD 139E+01 Z78E+01 1.75cO 4.0e5E+tO
Eu-155 1.7588E43 8g&18 1,792.38 O.OCE+OD 1.58E+OD 3.15E+00 2u25CO 2787E+06
Fe-55 2.4933E45 898.18 1,792,38 O.OOE+OO Z.23E4o2 4.47E-02 2Z7500 2 So1E+cs
H-3 1.9945E403 896.18 1.792,30 QOOE+CO 1.79E+00 3.57E+00 3.5xo 7A4E4&+4

I-129 ~~~~~6.6403E47 895.18 1.792.36 Q.OOE+CO 5.95E404 1.19E403 S;OXO0 3.165E+04
Kr-85 4.1C02E42 896.18 1,79Z3 O OOE+OO 3.67E+01 7.36E+01 700X0 3.624E+C3
23-7 3.1610E405 awls8 1,792.36 O.OOE+00 2B3E42 5.67E402 11.000D 4.147E+02
Pa-231 t38176E409 8g8.ta 1,792.38 O.OOE+CO t.69E406 3.33E486

i
I
I
I

Pb-210 8.3840E-l 896.18 1,792.36 000E+0D 7.51E-08 1.50E-07
Pmt-147 4.6501E-04 896.18 1,792.38 QO.OE+00 4.17E-01 833E-01

I
Pu-240 3.8183E-04 896.16 1,792.36 O.O0E+00 3.42E-01 6.84E-t
PU-241 6.5310E-02 896.18 1,792.36 QO0E+00 5.85E+01 1.17E+02
Pu-242 3.09tE6-0 896.18 1,79236 Q.OOE+00 2.77E-3 5.54E-03
Ra-226 2.3512E-10 896.18 1,792.36 O.OOE+00 2.11E-07 4.21E-07
R&-228 3-3366E-14 896.18 1,792.36 0.OOE+00 2.99E-t1 5.98E-t I

7 j

Ssi-128 - 1.01946-06 896.18 1 .792.38 0.00E+00 .14,I03
1.3348E+00 896.1 1.792.38 0.OOE+e00 1.20E+03 2.39E+03

TC-99 3.8056E-04 896.18 1,792.3 Q.OOE+CO 3.41 E-01 6.82E-01t
Th-229 1.7868E-11 896.18 1t79238 QOOE+00 1.60E-08 32046-08
Th-230 2-3348E-8 896.18 1,79236 Q.OOE+00 2.09E-05 4.18E-05

I

Th-232 4.1288E-14
11-208 4.31906-08
U-232 1.1707'E.0 BMIt1 1.05E-04 Z 2OE-04 rlP~ower
U-233 7.2175E-09 896.18
U-234 6.1543E406 86g18 1.792.36 0.00E+00

Nominal Heat Bounding
o,,Oupt Heat Oulpal
I fWantl waftsaU-235 -2.8661E-06 896.18 0.00 9.80E-2 9.54E-02 9.8C402 _ -- I..

u-23a 1,79z36 0.00E+00 z 1 B. 9E401 3.755401
--*1 -

Total Total
3

O~th. Radoncke I.24E+03 2.47E+03
TYL T~~n.,,tala R~~~l~,,-Ete. ~~~ R,..,,.t ~~~.,inw 1 f-i,.-Aa ~ --

fTemplate Selection Sumnary
Firm SFD Used 18asis for Parameter Diferencea

Reactor J BERYLU HEAW WATER! TeOW W usd tr bwbt tg e

ild Ciaddinal NONE ALLN ITt kW1 ahn an al pembsm "ud (We) NWd rwft@y W_ w
BOL HUMCcnat1hgn U U a*~s)

BO Enrichment % 93.175 40to100 X

Biurnup Swaimary (UWdf I for bur used In estimate?
Fro SFD T Estiated

Bwl~ km 1.'9Z3 S b be 2%dO " olmsBoundln~~~~~~l: ~1.792. bt2-g LmP lamadlbef~ta4Ce rur kdis ur

Check* r

Estimated-
Bumu -uir GIM mup Estinated EOL H1,1lven ESO RM

Nownihal: 0.04 $B
Bouftk ~~o-as

'Reactor ,ualdewn. core removal. srae shoto or coler dase conma VW Wradabn ceased for ued

bTotl bWl ior aSos ese whh ts t rnust be dvkbd by BOL heavy mnebl mas I got sedll p vdues (MWdslT.
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Fuel Radionuclide Iwentory Worksheet

-

IL. Fel and Ta latr Wnration . .
Fel Mana: TORY-IC

SNF e t: 231
Fuel Link A .escr: GM6- CANISTER OF SCRAP
Hewvy Metal Mmsa: Ot-9011kg: EOL'..081kg
ROD Storage Sll: INEEL

'F decaymt date: 1964
Etbate as el: 2010

Template: HFBR Heavy Waer. Akwn., 40 1100%. U)
TemplateBurnup(MWd): 164.6

Tenplate RSOL Heavy Metal Mass (MT) 0.000377
Tolb" D- I~nn: 29-

Esdtrated
Canister usag:

1S-x10w

EL Ealinutei m 1 x, b Y. Yn Gamma Sources

Photon Total
CUMIWd From Woirmnal Bounding Fuel bital Activity- Uombat Fuew loundin Fuel Energy Photonsmc

Rad*onuclide Tanplate Fuel Bumrup (UWlM Bumrw (1L)Wdf (Cl) nvaentodeae(CI) luventreatCI) Group bonding)
Ac-227 9.58698-10 1,08839 2,176.79 O.OOE+Ou 1.04E46 2.09E-06 Avg. M*V
Am-241 t.0109E-02 1.068. 2,176.79 O.uuE+OO 1.10E+01 220E+01 O.150 1.606E+14
Am-242m 12?9E-06 1,06.39 2,176.79 O.ODE+00 1.39E-03 2.78E43 0.0250 3.04W+13
Arn243 3.7047E-05 1,088.39 2,176.79 O.OE00 0 4.03E-02 8.06E-02 0.0375 2895E+13
C-14 2.6416E08 1,08839 2,176.79 0.001+00 2.88E-05 5.75E-05 0.05m 3.115E+13
Ct46 4.4441Et31 1,8.39 2,176.79 O.OOE+00 4.84E-28 9.67E-28 0.0850 18648.13
Cm-,243 3.9605E46 1,O88.39 2,176.79 O.OOE+Ou 4.3tE403 8.62E403 0.1250 1 257E+13
Om^,244 Z.6227E403 fow 2,176.79 O.OOEs40 Z.85Es40 5.7tEs40 02250 1S611E+13
Co-12 6.7740E46 1,08a39 2,176.79 O.OEs+00 7237-03 1.47E42 50000 6S91E+12
Cs-t34 8.8894E-05 1,088.39 2,176.79 QO.OE+OO 7.5M0E2 t SfOE1 oS75 1.16BE+14
Cs-t35 42564E46 I 10839 2,176.79 O.uuE+CO 4.63E403 927E403 0.50 1.73D12
Cs-t37 t.4399Es0u tO8839 2,176.79 O.OOE+OO t S7E+03 3.t3E+03 12500 ItM3+12
Er-tS4 .S022E42 1,08839 2,176.79 O.0OE+00 4.69E+01 3.38E+01 1.7500 4Aw+10
Ev-tSS t.7588E403 1,088.39 2,t76.79 O.OuEs0u t.9tE+.00 3.83E+w ZZEC5v0 3M4E+05
Fe-55 2A4933E-M tO8.39 2,176.79 O.OOEs0u 2.7tE4-2 5.43E402 Z7500 3,402E+05
H4 I.9945E403 tIo&39 2,176.79 O.uOE+Ou Zt17E+Ou 4.34E+uO 350Co 9CD45E+01
I-t29 &6.403E407 tO088.39 2,176.79 O.__+0 72E0 1.45-0 6.000C0 3944E+0^4
K~r-5 4.t0v2E402 tO8839 2,176.79 O.O^Es40 4.46E+Ot 8.93E+O1 ?.0000 4A01E+03
t9237 316108E45 1,08.39 2,176.79 O.OE+00 3.44E42 6.88E-02 11.0000 5036E+02
Pa-231 1.8876E49 1,088.39 2,176.79 O.OOE+00 2.05E46 4.11E46
Pb-2t0

Pu-240
PU-241

3.8183E44
6.5310E42
3.0911E46
2.3512E-10

1,088.39 2,176.79 O.OOE+00 4.16E41 86.31E4
1,088.39 2,176.79 O.OOE+00 7.11E+01 1.42E+02
1,088.39 2,176.79 O.OE+00 3.36E43 6.73E43
1,088.39 2,176.79 0.00E+00 2.56E47 5.12E47

Pu-242
Ra-226
Ra-228

Sn-126 1.0194E46 1,088.39 2,176.79 .OOE+00 1.118E42 2.22E-C2
Sr-0 1.3348E+00 1,088.39 2,176.79 0.008+00 IASE+03 2.91E+03
Tc-99 8.8056E44 1,068.39 2,176.79 O.OOE+00 4.48-01 8.28E41
Th229 1.788-11 1,08.39 2,176.79 OOE+00 1.94E48 3.83948
Th-230 233
Th-232 4.12
Tt20e 4.31
UtT3 1.17
U1233 7.21

4884E 1,088.39 2,176.79 OOOE+00

77E407 2,176.79 OwEs400 1t27E44 2.55E-4 Thennal Power
Norni He NW Bounding

Output tHeat Output
(watts) Matts)
2.3E+01 4.E4+01

Total Total
2,176.79

_ wOthr 1S.^0+03 3.00E+03

ramte Selection Sunmary
From SFD Used Esel for Paraeter Difference:

Reactor odertor Ruv WIAVY WATER Thim plam ese brie febft INut,.
_ A r : NONE nd pemFleAsue Th dabihig (onde)mal nedirdar 1 Il&md y WeWb

50 SAM CtA almtsl U U )
KOL ftwn-rt %: 93.147 4060100

jeumup summetry (Wd' lai. A., N.- .. ,.A b�
W W WW Wl &AN=.

'-1

From SF0 I Eaftnated

I t toio u d g t u a u e l d b e blc e e arhd d b e et
_ , _ . _ _ _ _ _

DUBOWnate Bomupf
Sun Muliplir I Given Ournup Eathnoete R01L MM/Gtven 101. HM

'ReactorsEadoncorem m . ewage.otipph or ewdaee onfimrng ra t dlabal osedforble.

'Total bmi lor a uk asociaed wh fts workste at be ivided by S06 heavy metal me b get epeclhl bumV values (MWd1).
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i1
Fuel Radionuclide Inventory Worksheet

LFdandianplsla Xnforwa-i A
Fuel Nam: TREAT DRIVER

SNF ID -232
Frd Units o Dee. 3s -ASSEMBLY
Heavy Mtal las: BOL=15,60k; EOL..1497kg
ROD storoa Slte JEEL

'Fuel dsyet datm 1994
Estikates - at. 2010

Templsts N-Reactor (Grpft. ZIrc, 0 to 5%, U)
Trernpbtt -P(U" d): 69600

Template BOL. Heavy Metad U11 (Wl): 11.6

Estmated
Canister usage:

rSXsV
1 14.48 1

Terplate Dec" Thbe 15 yea_
IL Estlaiss Wk X.Na b Y. Ta Gamma Sources

Photon Todal
CUWd Frorm Nominal Boundig Fuel Inl Act*vity Nominal Fuel Sounding Fuel Energy Photonsisem

Radlonuclids Template Fuel Bumup (UWdf Burnup (UWd)' (CO) Invsntoures(C) bwentoDre$(CQ) Group (bounding)

Ac-227 O.OOOOE+00 783.73 1,567.46 O.OOE+00 0.006+00 O.OOE+00 Avg. UlV
An-241 7.2313E-42 783.73 1,567.46 0.OOE+00 5.67E+01 1.13E+02 0.0150 1D3OOE14
Af.242mn 6.2011E-05 78373 1,567.46 OE06+00 4.86E-02 9.72E4_2 0.2_50 2.113E*13
An-243 4.6336E-05 783.73 1,567.46 O.OE+00 3.63E-02 726E-02 o0375 1.M706.13
C-14 9.2170E605 783.73 1,567.48 O.OOEO 7.22E-02 1.44E-41 o0 5 Z11sE+13
C0-36 O.OOOE00 783.73 1,567.46 O.OE+00 O.E0+00 OOCE.+00 0.0850 t.10E+13
Cn-243 O.OOOOE+00 783.73 1,67W.4 O.OOE+00 O.OE+00 O.OOE0O 0.1250 8068E+12
Cn-244 7.4511E.04 783.73 1,567.46 O.OOE+00 5.84E-01 1.1TE+00 02250 1.014E13

J
J
J

Co-60 3.4842E204 783.73 1567.46 .OOE+00 2.73E4-1 .46E-01
Cs-134
Cs-135
Cs-137
Eu-154
Eu-165
Fe-55

1.0795E-03
1.O066E-05
1.6092E+00
1s8822E-42
1.7672E-03
9.0172E6.0

I
0.5500 1.252E+12

1.26E+03 2.2E+43

I

1.2500 s.5s9E+11 Iu46 Q.OOE+00 1.42E+01 2.96E+01 I 1.7500 3.542E+10
1,567.46 O.OOE+00 1sEO+00 277E+00 I 2.250 2.707E5

H3
783,73 i,567.46 O.OOE+00 7.07E-02 1 .41E-01 Z7500 9 736E+04
783.73 t,567.46 O.OOE+00 3.41 E+00 .882E.00 3500 4567E+04
783.73 17.46 O.OOE+00 8.74E-04 1.35E-03 50000 1.641E+041-129 JKr-85 6.1652E2- 783.73 1,567.46

Np 237 7.7672Es- 783.?3

QO.OE+00 o.ooE+00 O.OOE+OO
1587.46 .OOE+00 1.42E+01 2.85E+01

Pu.238 783.73 1,567.46 O.OE+00
PU.239 783.73 1,567.46 O.OE+00

1567.46 O.OOE+OD
.1,67.46 0.OOE+0D
1.567.46 0.OOE+00

1.74E+01 3.47E+01
2.26E+01 4.52E+01
1.79E+01 3.ssE+01
8.90E+W2 .786E3
1.14E-42 2-28-02

.OOOOOE+OO 783.73 1S.67.46 O.OOE+00 0.00E+00 0.OOE+00

J

J

J
Ra-228 C
Ru-10O
S6-79 1
Sn-126 C

LOOOOE+00
L2672E-06
1.0OOIE-05
W00015+00

D 7 783.73 1,57.46 .OOE+00 O.ooE+00 .OOE+00
783.73 1,567.46 .OOE+00 3.34E-03 e.69E-03
78378 1,567.46 0.OOE+00 8.4-4E3 1.71E-2
783.73 1,567.46 Q.OOE+00 QO30E+00 0.OOE+00

s-so 1.1546E+OD

7.46 O.OOE+00 3O.OOE+00 O.OE+00

Th-23 O!LOOE+0 78&3 e,6fo4 Paamte DfErence. +0 OOO+
Th22 TuE007&7 ,56d4 edleOlOsE*0,rsEm0eraO+0
TIF-M OtOLiOE.00 I8 tu3 d 567.4 a ipareEs00 ampS E e0midaEs0

LO- OOOOE007873 ,57.6 .OE+0 OOO+0 OOD+0
U 0S233 rldunent% 8 O8 to 3 _____ _____ _____ _____ _____ _____ _____ _____ _____

U-234 6.3994E-0a 783.73 istanu us OEd 00 est2imatecE-0

Temp~~~~ate Seimbon urnmieteaOHWryeELH
______Uedas_ fo PaarnerDf 1re 01s

Thernmal Power
Nominal Heot Boiuiding

.Ouwpt Heal UqxJ

1,01501 3.23E m
TOtal Total

J
j

J
J
J

J'Reacto sDahkon. core removal. soage. d"pg or cer dab corfinning Wat Riaion wasedSr fh.

enotal bumsqi for l fue associaled WNh bW WoW t be dvkIed by OM heavy a mano get b kspecif by vauex (MWdM 1).

J
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Fuel RadlonuclIde Inventory Worksheet
Fuwl end Ter latei nformation .

Fuel Nune: THIGA 8520 FFCB OSU
SNF C 4 1039

Fuel Unis & Descr. 3. ELEMENT
Heavy lletl Mass: BOL.0.48kg EOL0.472kg
ROD Sltrage SR*: INEEL

ldecy start date: 2025
Estimates as dl: 2010

Terplate: TRIGA-SS (LWAJ-bZ, T, 10 W 20%. L)
'Tumplate BunW .UW): 6.66

Ternplate StlO Heavy Mli Mass 017): 0.000195
Tannliate Deca Th#.: 6 vs-

Estimated
Canister usage:

18txIo0
0.04

X1.Estimates In x, xb yY y, J Gamma Sourres

Photon Total
CIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonssec

Radionuclide Template Fuelumrnup0uWd) Bumup UWd)' (CI) InventorlekCI) Inventories(Ct) Group Mbounding)

Ac-227 8.5173E-10 7.73 15.46 O.OOE+00 6.59E-09 1.32E-08 Avg. MeV
Am-241 1.8331E-03 7.73 15.46 O.OE300 A.42E-02 2.83E-02 0.0150 2A99E+12
Am-242m t.4129E-06 7.73 15.46 O.OE3+00 1.09E-05 2.19E405 MOM 5.500E311

74E-07 7.73 15.46 O.OE+00 1.14E-06 2.28E-06 ODS75 4.684E.11
1.99E43 0.0675 4.807E+11

Cm-243 1
Cm-244 1
CO-00 1
CS.134I

6 7.73 15.46 0.03E+00 1.31E4-5 2.62E-05 02250 Z525E11
I 7.73 15.46 0.003+00 9.93X+00 1.99E+01 .OD75 12M2V011
2 7.73 15.486 QO.E+00 7.0DE-01 t4A+00 I 0.570 1.704E.129.0541E42

3.21 95E05
Z7564EC00
15368E-02
2.9293E-02
7.7158E-01

7.73
7.73
7.73
7.73
7.73
7.73

15.46 0.001+00 2.49E-04 4.98E-04 I O0.50 7.315E610
15.46 QO.E+00 2.13E+01
15.46 0.001400 1.19E341

426E+01 I 12500 1.486E612
2.38E-01 - 1.7500 9.903E+30

Fe-55

1-129
Kr-85 1
N*,-237I

i111E402 15.46
7.73 15.46 O.ODE+00 5.70E-06 i.4-05 I .0000 8.403E.00
7.73 15.46 0O.OE+00 1.95E+00 3.91E+00 1 7.0000 9.516-01E
7.73 15.46 0.0DE+00 9.61E406 1.92E-05 11.0000 1064E-01
7.73 15.46 0.ODE+00 2.98E-08 5.96E08 I3.8511E-09

Pin-147
PU-238 11.03B3E43

_ Pu-39
Pu-240

7.73 15.46 0.00+00 4.28E-02 8.55E-C2
7.73 15.46 O.OE+00 1.65E-02 3.29E-02
7.73 15.46 0O.DE+00 7.88E-01 I.SSE+00
7.73 15.46 0.0CE+00 1.79E-06 3.58E-06

Pu-241
Pu-242 2.3128E-07

'-14 7.73 15.46 0O.OE+00 4.08E-13 8.i6E-13

Se-79 1.3018E-06 7.73 15.46 OOE+00 1.01E-04 2.01 E-04
Sn-126 1.2167E-05 7.73 15.46 QOE+00 9.41E405 !88E-04
Sr-SO 2.6045E+00 7.73 15.48 O.ODE+00 2.01E+01 4.03E+01
Tc-99 4.4241E-04 7.73 15.46 O.OOE+00 &42E-03 &84E43

7.73 15.46 0.OOE+00 C.06E-09 2.12E-9

Th-232
TI-208 1.69__.-0_
U-232 4.8737E408 7.73 15.46
U-233 12203E-07 7.73 15.46
U-234 1.5925E-07 7.73 15.46
U-235 -2.6194E-6 7.73 0.00
U-236 12693E305 7.73 15.4
U-238 43.6331E4- 7.73 0.00
Y4-0 2.6060E+00 7.73 15.46
Other P _adoud

Thermal Power

Noednal Heat Sounding
Ootmpot "eat Ouput

4D0E41 9.GE041
Total Total

2.C6E-4 1.86E-04 2.06E-04

2.79E+01 5.58E+01
..s.. ttWv:!vvl! ..

E6s 10r PParameter ODfferences:
Reactor Moerto: LW AND UIRC YFDE LW N U ZIRCHYDR

_ ~Fuel Cladding:..
E0. H4M Censttuss: UU

SOL bfkntm % tt9.9 1 tO b20.1 I

|Brnup- I I 7 - .lssi for burnup used bI stimate:

I

From ffD I EstIrated
4,1M 7.?INmwW brawl; C*Wabd kmtw MM=W sees ftalmyet!

ISAWBardria bmw =will ID be*W naw" kraw.

I

u m p Mkil eed G v S rn u p
18unrup Dtk~lr I lwvn Burup I Estimated 90t. HSlGIven COX HS

I I :].001S

a
PRayctr Wsadwwn. core rerov.storage. stippkg oreeretam confimi $ia kradaonm ceased for Ms.

`TM bami far al We Msodaeld ah Ofs Wolsheet mist be ivided by SOL heavy mea msnIo geat sedfic btywnup valus (MWiMlT).
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Fuel Radionuclide Inventory Worksheet

~L Fad an4 Tamplate lnttruarkfioe
Fud Ni,w TRIGA 8.320 FFCR1 UNIIV. OF CAL-IRVINE

SW ID# 1060
Fditfftel Baer 2-ELEMENt
Heav Meta Mas:s BOL.0.383kg; EOL.0.38kg
ROD StoraW Slt. 3IEEL

'Pad decay Stint dalor 2035
Esikus~tme - 1xo 2D10

Tupe.TRIGA-SS (LWAU-Zrx. SST. 10 to6% 2M.0
2Tmw~ete Uauup(MWd) &5.6

Trempatef 306 Heavy Mew Me~sa (UT): 0.000196
TemplateM 0esThm 5 Yomr

Estinated
Canister usage:

1113110

I. Estinutem -4 m Y. Xb b y.Ye Ganmm sources
Photon Total

CUUTWd From Nominal, Bounding Fuel intt"a Activay Nominal Fuel Soundng Fuel Energ Phsotonstseo
Radloxwcllde Temnpat, Fuel Bumnup (UWdrp. Burnup (MWdf (Cl) lInentolee(Cl) bwentortes(CI) Group (boundinth
Ac-227 3.6173E-10 3.73 7.47 0.006+00 3.18E-09 6.386-09 Avg, MaY
Ani-241 1.8331E-03 3.73 7.47 0.006+00 6.86E-03 1.37E-02 0.0150 1.2D7E.12
Ant-242,n 1.4129E-06 3.73 7.47 0.006+00 5-28E-06 1.06E-06 0.0250 2.656E+11
Am-243 1.4774E-07 3.73 7.47 0.006+00 5.52E-07 11.10E-06 0.0375 2.262E.11
C-14 1.2871 E-04 3a73 7.47 0.00E+00 4.81 E-04 9.61 E-04 0.0675 2.3216.11
CI-3 2.8120E-08 3.73 7.47 0.006+00 1.066-06 2.106-06 0.0650 __ 11 4386.11

m-1243 17.3640-07 3.73 7.47 0.006+00 2.70E-06 5.0-00m 5.0000 1045136+00
Cm-246 2.26362E1 3.73 7.47 0.006+00 9.433-01 1.29E+00 7.0000 1270E6.11
Co-607 1242769E00 373 7.47 0.006+00 4.64E-06 9.266-00 01.3700 6.13E1-02

Cs-134 5.27826E1423.73 7.47 0.006+00 1.976-013 3.E-Oi 055 83E1
Cs-238 .1.9E8-105 3.73 7.47 0.006+00 7.22-104 2.44E-09 .50 353-1
Cu-lOS 2.5684E-00 3.73 7.47 0.006+00 3.426-01 2.856-01 12 77E+I
SEu-19 1.30186-06 3.73 7.47 0.006+00 4.866-06 9.72E-05 .50 4.8E0
Eu-155 2.9216E-02 3.73 7.47 0.006+00 4.546-06 9.09E-06 20 77O4
Sr-90 2.6456+-00 3.73 7.47 0.006+00 9.736+00 1.96E+001.50 8.1E0
TH-3 1.11IIE-02 3.73 7.47 0.006+00 41.06-03 3.306-03-= .20+
1h-129 1.371E-107 3.73 7.47 0.006+00 2.726-10 5.502-09 .00 413+

Kh-232 2.52763-10 3.73 7.47 0.00E+00 9.43E-010 1.89E-09 JOO 474-
Np=0 1.9427E-08 3.73 7.47 0.006+00 6.364-06 1.27E064700 36E0
Pa-232 4.57376E-06 3.73 7.47 0.006+00 1 .44E-07 2.64E-071hsmlPoe

U-233 2.1203647 373 7A7 0.006+00 4.85E-00 9.17+164 o~a e Budn
Pu-238 16925647W 373 7.47 0.006+00 5.966-07 7.196E-06 Oli elCi

Pu-240 -2 1278-06 3.73 0.00 1.686440 1.950-03 1.6659E Wate02ale

Pu-242 2.1269E645 373 7.47 0.00E+00 4.64E-057 9.43E-06 110 436C
RU-226 36272E164 173 7.7 0.00 E1.036 1.036443 1.0E-364 oa o

sr-go 2.6060E+00 3.73 7.47 0.006+00 9.73E+00 1.95E+01I
Other 4R44dE04on3i.47ldes+0 1.35E+03 2.696+01
Th-22 t1.37e3Eic10 3.73n.4 0OOhO 512-1 102-

U 0. 234 hen 000025E08 101A706010 &IS-7 1.9-0 ~ PL a Oti
U-235 -2.6194E______ J0si 3r 73u used I.6E0 es6E041imat(Wfte(an

Ta~~late Selectio Eal aSed umury

Reator Movdera. cor remoAl. s Irage HYDR10E or ANDe Ual oo3RCn It rdaYDeae orke

5rl Sumena ry aS hdf afoaa e t waietm edvldb O e metalpmess1 etlI espefcbmtin vtaee MdM

J
j

J
J
J
JDOE,'SNF/REP-M7
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Fuel Radionucflde Inventory Worksheet -
I. Fadl sad Template la-Mortion ~

Fiel KMe: TRIGA S.42 FFCR UNIV. OF CAL-IRVINE
WF Dt # 1052

Fuel Unish & Decr -ELEMENT
HeavyMetal Mas: BOL.0.183kg: EOL.O.183kg
ROD Storage Site: INEEL

da nWrtdl: 2035
Estimates as dt: 2010

Template: TRIGA-SS (LWU-Z7n. 5ST, 10 to 20 U)
*Tomapbte Surmup(MWd): 6.66

Template Ol eavY Metal Mass (&M): 0.000195
Toplate Dy Thme: 6 pars

Estimated
Canister usage:

18x100
0 .01

;L Estinaies ^ . II Y.I b Yb Gamma Souses

Photon TOtal
CUMWd Fmo. NUombal Uounding Fude hitisal ACtivlty Nominal Fuel Bounding Fuel Energy Photonesfec

Radlonucide Template Fuel Bumup (lWd) Bunuup (SWd' (Ci) bsventodea(C) hnventorle(CI) Group ounding)
Ac-227 8.5173E-10 0.00 0.00 O.OOE+00 O.OjE+00 O.OOE+00 Avg. MeV
Am-241 1.8331E-03 0.00 0.00 O.OOE+00 O.OOE+00 O.OOE+00 0.0150 1S61E+.0
Am-242m 14129E-06 0.00 0.00 O.OOE+00 O.ODE+00 O.OOE+00 0o250 0.000E+00
An-243 1.4774E-07 0.00 0.00 O.OOE+00 O.ODE+00 O.OE.0 0.0375 2676E+03
C-14 1.2871E-04 0.00 0.00 O.OOE+00 O.ODE+00 O.OOE+00 o0.575 IM1E+03

Ci-36 2.8120E406 0.00 0.00 O.OOE+00 0.00+00 O.OOE+00 OsW5 2296E+05
Cm-243

0.3750 &986E.03
0.675 IMI0E.02

0s035 - - i
C8-137
Eu-154 1
Eu-1S5 I
Fe-65 *1

2

L2195E-Ot
17564E+0
1-h368E-OC
t.9293E-0C
F.7t58E-01
1.111 IE-0M

1.2427E-01
L.851 I E-01

Kr-45

e

r

S 0.00 0.00 OOOE+OO O.OE+00 0.006+00 0 e5 0 3.056E01
1 0 .00 0.0 0.006+O0 0.006E+00 O.OOE+00 t2s00 1.3I+500
2 0.00 0.00 O.OOE+OO O.OOE+00 0.00E+O0 17500 6616E-01
2 0.00 0.00 O.OOE+O O.OE+00 O.OOE+00 22500 5107E60

NP-237
Pa-231
Pb.210 a1

1.1406E01
0.00 0.00 OEOO OOOE+00 0.000 OOE+00 7.0000 1312E-02
0.00 0.00 O.OOE+OO O.OOE+00 O.OOE+00 11t0000 1.506E-03
0.00 0.00 0.00E+00 O.OE+00 O.OE+00
0.00 0.00 O.ODE+00 O.OOE+00 0.00+00

Prn-147 Z1023E+00
P238

0.00 0.00 O.OOE+00 O.OOE+00 0.00+00
Pu-242 2.3128E407 0.00 0.00 O.OOE+00 O.OOE+00 0.00+00
Ra-226 52782E-14 0.00 0.00 O.OOE+OO O.OE+00 O.OOE+00
Ra-228 1.9338E-10 0.00 0.00 O.OOEs+0 O.OE+00 OO.OD600
Ru-106 9.1684E42 0.00 0.00 O.OOE+O0 O.OE+00 0.0016+00
SO-79 1.3018E-0S 0.00 0.00 O.OOE+OO O.0DE+00 O.OE+00
Sn-126 1.2167E-05 0.00 0.00 O.OOE+00 O.OOE+00 O.OOE+OO
Sr-9O 2.6045E+00 0.00 M0.00 .OOOE+00 O.OOE+00 O.OOE00
Tc-99 4.4241E404 0.00 0.00 O.OOE+00 O.OOE+00 O.0600
Th-229 1.3713E-10 0.00 0.00 QLOOE+00 O.OOE+00 O.OOE+00
Th-230 1.8090E-11 0.00 0.00 OOOE+00 O.OE+00 O.OOE600
Th-232 2-5278E-10 0.00 0.00 O.OOE+00 O.OOE+00 O.OOE00
TS208 1.8947E408 0.00 0.00 QO OEs40 QO.OE+OO O OOEs40
U-232 4.8737E-08 0.00) 0.00 O OO1E400 O.OOE+OO O OOE400
U-233 1.2203E407 QOO0 0.00 O OOEs40 O.OOEs40 O.OOE+OD
U-234 11.5925E 07 0.00 0.00 a;OOE+OD O.OOE2+OO O.ODE+OD
U-235 -2.8194E406 0.00 0.00 7.S2E-05 7.92E-CS 7.92E405
U-236 1.2693E405 0.00 0.00 O.OOE+OO O.OOE+OO O.OOE+OO
tR238 -3.e33E408 0.00 0.00 4.93E45 4.93E4S5 4.93E CS
Y-90 2.6060E+00 0.00 0.00) OOOE+OO O.OOE+OO O OOE4 00
Other Radbonuca O.OOE2+OD O.OOE+OO

-TACURSte Sc~ttOn Swmrn"EBWnp Stnwy, and eL ---.
Template So~cbom Summaray

From SFD Used Basis for Parameter Differences:
PendorltOdrstr LW AND U DICHYDRtDEItW AND U AC HYFDE

BOL MCostitets U . U
L OL Dwikhnent % 19.9399s708 I 10 bD20.1

BUMWP SUmmnWY o rWests .a | or bumup used In estImate:

N 0.001 Nzn 1 0 SFD (d .
Govedg D p Eboo _tiated 10 be 'G*en lh t. tr 1

aunu muumiff Given 18urnup Etiae COL NUWhen COC HU
1mnbal: o.or0t o

Sounling o1o

Themial Power

Nominal MMa Eaouncing

(WafNt) ' Wfsn)
3E96 .32146

Total Total

'Reactor *town, cowe removal, o . shpkVg or ether dte cordtnehIg tW kradatten ceasel for lu.

_'Tobt bxrep Wr dall l associated with 1his wouheet mud be divi by SIX heavy metass mwtD get rpecdlc bumup vals (MWd'M).
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Fuel Radionuclide Inventory Worksheet
1. Fnd and T t I

Fuel Na: TRIGA (ACPR 1200) JAPAN
SNF 11S1 480

Fuel Unite& Des: 182- ELEMENT
Heay Mei U: BOL-48.367kg; EOW48&23kg
ROD Store Saw. INEEL

'Fud decay startddae: 2010
Estimatesa se ot 2010

Template: TRIGA-SIS (.WM-Zrx. SST, l0 to 20%. U)
aremiptiat Burup(MW4t: 6.65

Toopuate DOL Heav mew flee (iT): 0.000195
T-L,.15fl. .e.Th C

Estimated
Canister use:

18'x.4

IL Ftdimstee - X. Xb b Y Gamma Source
Photon Toal

CUNWd From Nomng Boutdlfil Fud initial Activity Nominal Fuel Bounding Fual EneW Photonsfe
Radonucwid. Tamplat Fud Bunup (UWdt Btmup(UWd (C0) bvntoils(CI) bivwtodes(I Group boundg)
AC-227 &5173E-10 455.87 911.73 O.OOE+00 3.88E407 7.77E-07 Avg. M*a
Am-241 1a.331E-03 455.87 911.73 0.00E+C00 36E-01 1.67E+00 0.0150 1.474E+14
Am-242m 1.4129E-08 455.87 911.73 O.OoE+00 6.44E404 129E-03 0.0250 3.242E+13
AM-243 1.4774E407 455.87 911.73 O.OOE+00 8.74E-05 1.35E-04 0o3 2.761E+13
C-14 1.2871E404 455.87 911.73 O.OoE+O 5.87E402 1.17E-41 o0s75 2834E+13
01-8 z2.8120E.06 455.87 911.73 O.OOE+00 1.28E-03 2.56E-03 0.050 1.756E+13
Cm-243 1.7940E-7 455.87 911.73 O.OOE+O 31.E-04 1.64E-04 01250 127#E+13
CK-244 1.es632Ee 4s5.87 911.73 OC.OE+00 7.73E-04 tssE403 .00 1.490E+13
Co6- 124237E+-0 45587 911.73 O.OOE+00 5.6-E+02 1.17E+03 0300 7ss.5sE+12
Cs-134 9.5241E78 2 455.87 911.73 O-OE+00 4.13E+01 425E+01 E-S- IID#+14
Cs-135 3219sE5- 455.87 911.73 O.ooE+00 1.47E-02 .74E6 2 0-07 4313E+li
Cu-137 2.7s64E+o0 455.87 911.73 O.ooE+00 1826E+03 51E+03 12SC0 s.7ssE113
Eu-154 1-536E402 455.87 911.73 O.OOE+00 7.01E+00 1.40E+01 1.7500 5e83E*10
Eu-155 2.s2s3E-02 455.87 911.73 0.00E+00 1.34E+01 1.67E+01 22500 9.41E12
Fer-s 7.718045 0 455.87 911.73 Q.OOE+OO 3.52E+02 7.03E+02 20750 7.463Ew0
H-3 1.1111E2-0 455.a7 911.73 O.OOE+00 2.07E+01 1.01E301 35000 ss1E+07
T1-29 7.3674E1.7 455.a7 911.73 o.ooE+00 3.36E44 .72E.04 5.7oW 5.07sE+02
Kr-ss 2.s5eE401 455.a7 911.73 O.OOE+OO 1.16E+02 Z-30E+02 7.000D s.754E+01
Np237 1.2427E-1 455.a7 911.73 0.00E+00 8.67E-04 1.13E-03 t1xao G.s78E+00
Pa-M 3.8s528-010 455.a7 911.73 O.OOE+OO 1.76E-08 3.1E-07
P1-210 7.39SOE-18 456.87 911.73 O.OE+00 3.37E-12 574E-12
P-147 4.1023E+00 455.87 911.73 O.OOE+00 Q.58E+02 1.92+03
Pu-23 1.t0383E-03 455.87 911.73 O.OOE+O0 4.73E-0S 9.47E ou1
Pu-239 1.5293E203 455.87 911.73 0.OOE+00 262E+a0 1.4E+20 O
PU-240 -12764-0 45587 911.73 O.O0E+OO 9.70E-W 12.4E+00
Pu241 1.D1s9E40 455.87 911.73 0.00E+00 4651E+01 Q130E+01
Pu-2Y 28312sE-07 455.7 911.73 O.OoE+00 1.3E0-04 Z.11E-04
Ra-228 52782E-14 4sss7 911.73 O.OoE+OO 2.41E-11 4.s1E-il
Ra 228 1.933SE-10 4ss.87 911.73 O.OOE+aO a382E408 1.76E407
RU-10s s.1es4E402 455.87 911.73 O.OOE+00 4.1sEi41 a.36E401
SO-79 1.301SE-0 4ss.87 911.73 O.OOE+00 s.s3E43 1.1sE402
Sn-128 1.2167E456 455.87 911.73 O.ooE+ee 5.55E43 i.11E402
sr-o 2.6040E+00 455.87 911.73 O.ODE+0O 1.19E+03 2.37E+03
Tce9 4.4241E404 451.47 911.73 O.OoE+OO o2E-0 4.03E41
Th-229 1.3713E-10 4ss.a7 911.73 O.ooE+OO e.25E-08 12sE407
ThZ130 1.8090E-11 455.a7 911.73 O.OoE+OO 8.2sE49 1.6sE48
Th-232 2.5278E-tO 455s.87 911.73 ao00E+00 1ds6E47 2-30E47
11-208 1.6947E-06 455.87 911.73 eo.E+00 7.73E408 155E405_
L1232 4.8737E408 455.a7 911.73 OOoE+09 222E405 4.44E.0s ThermalPowe
Ui233 1.2203Eu07 4ss87 911.73 O.OOE+oO ss6E45 1.11E44 NonHe_ _Bunng
LIz24 1.ss2sE47 4ss87 911.73 QooE+0e 7-26E-05 1.45E04 .Outpul ma HeOtut
LI-= -2.6194E.0 4sssi QoO 2.08E4W 1.s7E402 2.0sE-2 (Watta (Waft)
U-235 126s3E-05 45S87 911.73 Q00OE+00 S7sE403 1.16E-02 2Aa4+1 s31E+01
tjZ28 4.6331E48 456.87 QC00 1.30E402 1.30E402 1.30E42-Mo Tota l O
Y-90 2.6060E+00 455.8i 911.73 0.00E+00 1.19E+03 Z-38E+03
Other RadbrwlNdss 1.64E+03 329E+03

lLT a"if Selectinx swnn= Buo S v-mar d ciedcr *
Tern t Selectloa Summat y

From SFD Used Basis for Parameter Differences,
React lodr LW AND U DRC RHYDRIDE LW AND U DIRC HYDFODE

Ful " SST 5s8
BOL. NM ConstvU_:nt: U U

801 Enckment %: 19.95031243 10 o 20.1

Burnup Summy (UWd foBass fr bunup used I estimate:
From SFD E(UMWd _

Nomsbvk ff5 87 121 kW Wm Zdre km Sf D kf b ZW4
B dnii: 911.7 V -UM bbataMe*IbmsP

FEstbristed Sumug
up luilb SP Estimated EOL HNMGv EOI. NM

.Nomiha 028 O.Z0.991027

'Reader etaldn. core ramovel. stage, d V9 or oter dale cordn NSW Irreiseon casd for fai.

rTot bN w for al Wseodaled wlh he workitee Ied be dikd by OM. reav meW asseIn t spacifc buffm vae (MWtW%).

J

]

j

j

__I
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Fuel RadionucIlde Inventory Worksheet
L.FueIad Tentqliate IutOrnutlon -, Z - ,

Fuel twr. TRMIGA ACPII 12120) PENN. STATE NIlV.
tlNF ID V. 1002

Fuel tsite & Descr. 46 -ELEMENT
NeevyMelalMass: B0L.12.779kg EOL1.tJOEtkg
ROD Stog S.te: FEEL

'Fue dec" sart dayd 2035
Exuma" as ai 2010

Template: TRIGA-SS (.WAI-Zrx. SST, t 2o 0% U)
' 5rnplate Surup(MWc: 6.65

Template BOL Ney Mel Mea (UT): 0.000195
Tmotlate Decay Thue: 5 eaws

Estimated
Canister usage

18x10W
0.41

Ii. Ectimates In I 5
a b Y. Yb Gami=a Sources

Photon Total
CIMWd From Nominal Bounding Fuel itIlial Activity Nominal Fuel Bounding Fuel Energy Phoroskec

Radionuclide Template Fuel Burnup (UWdf sumup (AWd)' (Ci) nventorie(Ci) Inventories(Ci) Group moundlng)
Ac-227 8.5173E-10 737.72 1,475.44 0.OOE+00 6.28E-07 1.26E-06 Avg. NOV
Am-241 1.8331E-03 737.72 1.475A4 O.OOE+00 1.35E.+C0 2.70E+D0 0.0150 2i38E+14
Am-242m 1.4129E-06 737.72 1.475.44 O.OOE+00 1.04E-03 2.4E-03 0.0250 5247E+13
Am-243 1.4774E-07 737.72 1,475A4 O.ODE+00 1.09E-04 2.1SE-04 0.0375 4A68E+13
C-14 1.2t71E-04 737.72 1.475.44 O.ODE+00 9.49E02 1.90E01 0.0575 4.587E+13
C1-36 2.8120E-06 737.72 1,475.44 O.OOE+00 2.07E-03 4.15E-03 0.0850 2F41E+13
C-243 1.79tOE407 737.72 1,475.44 O.OOE+00 1.32E-04 2.65E-04 0.1250 2e63+13

n-244 1.69G2E406 737.72 1,475.44 O.ODE+OO 1254E3 2.504E3 02250 240E+13
CO-60 12429E+C0 737.72 1,475.44 0.0DE+00 9.47E+02 1i.E+03 1-000 12023E+13
Cs-134 3.0541E-02 737.72 1,475.44 0.00E+00 6.68E+Ot 1.4E+02 0570 1 tE+t4
Cs-135 3.2395E405 737.72 1,475.44 0.02E+C0 2.36E-42 4.70E42 -1 8S79E+2
Cs-137 2.7564E+C0 737.72 1,475.44 QOD.E+00 2.03E+03 4.10E+03 12500 1.17E+14
Eu-154 103683E2 737.72 1,475.44 0.02E+C0 1.13E+01 227E+01 1.7500 9)80+10
Eu-155 5.9293E203 737.72 1,475.44 0.0DE+00 2.16E.01 4.32E041 22500 1 2E1
Fe-55 7.7158E.01 737.72 1,475.44 O.OE+00 6.69E+02 1.14E+03 2.7500 t20aE+5
H-3 1.1111E2-0 737.72 1,475.44 O.OOE+00 820E+01 1.64E+01 3SM 134C
U-29 72.3684E.07 737.72 1,475.44 . 40 1.7-04 3.4 E-0 Si 712E+2
Kr-85 25263E7-1 737.72 1,475.44 O.OOE+O0 1.18XE+02 3.73E+02 7.0000 43E401
237 12427E406 737.72 1,475.44 O.OE+00 9.17E-04 1.E9463 110e000 1nn7oE+o 1

Pa-231 38511E-49 737.72 1,475.44 0.0DE+00 9.84E-06 .68E6-0
Pb-210 7-1880E-15 737.72 1,475.44 0.00E+00 1.4510-12 1.09E-10
1P2347 2.1023E+C0 737.72 1,475.44 O.O4E+03 1.'5E+03 .107E+03
Pu-238 1A8383E.43 737.72 1,475.44 0.00E+00 7.66E-01 1.53E+8 0
Pu-239 5-5293E-03 737.72 10475.44 QOD.E+C0 4.08E+3T &16E+oT
V-4O 2.127E6043 737.72 1,475.44 0.02E+.O 1527E+00 &34E+CO
Pu-241 1.0195E-0t 737.72 1,475A44 Q.OOE+CO 7.52E+01 1.50iE+02
ie242 2.3128E427 737.72 1,475.4 ODE+O 1.716E404 3.41E43
Ra-226 52782E-14 737.72 1,475.44 QLOOE+CO 3.89E-I11 7.79E-1tI
Ba-228 1.9338E-10 737.72 1,475.44 QOOE+CO 1.43E407 Z85E4C7
iRu106 9.1684ES42 737.72 1,475.o 4 QOCE+OD &76E+d e 1a35E+02
Se-79 1.30t8E465 737.72 1.47SA4 QOOiE+CO 9.60E403 1.92E402
Sn-126 12167E405 737.72 1,47SA4 Q.OOE+CO &8E4)3 I.80-02
Sr-90 2.6045E+C0 737.72 1,475.44 QODEOOE4 1.92E+Q3 3.841E+03
Tc-99 4.4241E404 737.72 1,475.44 QOOE+CO 326E-e1 aSmeEa
Th229 1.3713E-tO 737.72 1,475A.4 QOOE+OO 1.01E4C7 2.02E407
Th-230 1.8090E-1t 737.72 1,475.44 O.O0iE+OO 1313E-W 2.67iE48
Th-232 2.6278E-10 73.72 1,475.44 Q.OOE+OO 1.0E47 3.73E4(7
Tl 206 1.6947E408 737.72 1,475.44 QODOE+CO 125E-05 2.5CE405
U-232 4.873E408 73.72 1,475.44 QODE+OO 3 6DE45 7.1#405 Thermal Power
U233 122C3E4C7 73.72 1,475.44 QODE+QO 9.0DE-05 1.8W0E4 lrnina Heat Boundingi

LL-234 11.5AME-07 73.72 1,475° O.OE0 .7-4 23E0 utput flmupt
1)-235 -2.6194E406 737.72 QW0 5.47E-03 3.54E403 5.47E-03 (waft) - Waftts
LL236 12693E405 737.72 INS7.44 O.ODE+00 9.36E403 1.87E402 4.29E401 &ASE+51
U-238 43.633tE408 737.72 0.00 3.44E403 3.42E403 3.44E43 Total Total
Y-90 Z.6060E+00 737.72 1,475.44 QODE+OO 1.92E+03 3.85E+03
Other Raioncie 2.66E+03 5.32E+Q3
[back Given Bum -- titnttnd -0m. NW-ren 504. NM
Template Selectbon Surnmary

Foci o eD Ued inasIs Img r Parameter luerencls:
Reactormtod4lrt LW AoD U ZIRC WoRksDE WAtD e ZI by etDRIOE

FUel Cbdb SST SST
tOL HLI Corikes U U

SJOL Ercmnt -% 1s.7sssse4 '1b0.t.

Bumnup Sumumary (UWdf Barsis for burnup usect In sstimate:
Frai SFD I Estimated

MiM1101 2 4.93i =.72 Nwbhnl e is
~~~~~~~~~l5"Bowuftbg j 1 wead5.449W V d b w*.

checftII i~

itumup ifuldiplillr Chzl lumup Estsmtd ROL HMt~nn 60L HU

Sundingi:1 3.3091 1

'P-Ctor sh1l-n. -rmenal. Oloage, cff r other date coImin *hat inacaln ceased bor kw.

rawcb i&vw fcr ad Wasoite wilWs wat* must ble Ote by OM bwy meb Ii I mm to gt vdspefi m as (MWdtr)

GOEISNF/REP-M7
- Revision 0

March 2003
Page C-177 o C-681



Fuel Radlonuclide inventory Worksheet

LFud WeA Tenmiates n ations
Fuel No:. TRIGA (ACPR 12S0) SLOVENIA

SW I0 v. 932
Fuel Wi.N & Doe: I -ELEMENT
Heay Bel Mlom BOL.0276kg; EOL.0276kg
ROD Storage Sft INEEL

'FUI decyatm t ds 1999
Estimates s d: 2010

TeoWt: TRIGA-SS (LWAJ-Zrx. SST, 10 to 20%. L)
5Trnpbst BlnvupOMd) 6.65

T omplt S0L HeaM y Metl Ua (PtM: 0.000196

Estimated
Canie usater :

I 0.01

Template Dc Thnm 10 yea_
AL Estimtets N se b y y | Gamma Sources

Photon Total
CItWd From Nominal Bounding Ful initbal Acfty Nominal Fuel Boundin9 Fuel Energy P _tonstseo

Radlonuclfld Tenmlate Fuel BuruiP (llWd) Burnup (MWd) (C) kwentores(CI) kwentodes(CI) Group (boundin*
AC-227 .M73tE-9 0.00 0.00 O.OOE+00 O.OOE+00 .OOE+,D00 Avg, MeV
Am-241 2.3865E 03 0.00 0.00 O.OOE+00 0.00E+00 0.00E+00 0.0150 2S33E+06
Am-242m 1.3812E-08 0.00 0.00 O.OOE+00 0.09E+00 O.OOE+00 0.0250 O.00DE+OO
Am-243 1 .4767E-07 0.00 0.00 O.OOE+00 0.09E+00 O.OOE+00 0.0375 4D000E+03
C-14 1.2863E-04 0.00 0.00 0.OOE+00 O.OOE+C00 0.00+00 0.0575 2.36E+43
0336 2.8120E-08 0.O0 0.00 O.COE+00 0.OOE+00 O.OOE+00 0.0850 .418E846
C-243 .5895E4-07 0.00 0.00 Q.OOE+00 O.OOE+00 .OOE+00 0.1250 6.747E+Ds
Cii24 1.4008E8-0 0.00 0.00 0O.OE+CO 0.OOE+00 0.00QE+00 7.0220 13SSE. 0
Co-60 66541E-0 OO. 0.00 0.00E+00 0.OOE+00 Q.OOE+00 017.O S0 aE03
Cs-134 1.6887E-02 0.00 0.00 O.OE+00 .OOE+00 0.00Q+00 OS7 193tE+02
Cs-135 32195E-4 0.00 0.00 0.ODE+00 QOOE+D9 0.09E+CO 0.850 4.573E+01
Cs-137 2.4556E+O 0.00 0.00 0.00C+00 0.OOE+00 0.00+00 12500 Z73E+O
Eu-t54 1.0268E042 0.00 0.00 0.OOE+00 O.OOE+00 O.ODE+00 1.7500 1.327E40
Eu-155 1.4570E2 0 0.00 0.00 0.006+00 QOOE+C O.OOE+O0 Z2500 7.689E0
FP-55 2.01360E 0.00 0.00 .OO0E+00 O.OOE+00 O.OOE+00 Z75W 4A67E
H-4 8.3940E-03 0.00 0.00 O.ODE+D 0.00E+00 .OOE+00 3.50+0 3994E0
l-t29 7.3612807 0.00 0.00 0.00E+00 0.08+00 0.006E+00 S.O 1.71E
Ks-86 1.8286E-4t 0.00 0O.O Q.OOE+00 0.E+00 0.00QE+ 7.0000 1S7 2
Np-237 12462E8-0 0.00 0.00 0.00E+00 QO.E+00 O.OOE+00 1t.0D 271E
Fa-231 4.9143E49 0.00 O.OD 0.00E+00 0.000E+O QOC.E+O0
Pb-210 1.7173E-64 0.00 0.00 QOD.E+00 0.00E+00 0.006E+0
PSn-147 116E+-0C 0.00 0.00 0.90E+00 0.008+00 0.OO+0
Pu-238 9.9820E04 0.00 0.00 0.00E+00 O.OOE+00 0.QDE+OD
Pu-=9 5.5293E-1 3 0.00 0OD 0.00E+00 0.OOE+00 Q.OOE+OD
Pu-240 21963E-03 O.OD 0.00 O.OE+00 0.00E+00 Q.OOE+00
Pu-241 2.5165E4- 0.00 0.00 O.ODE+00 0.00E+00 0.00E+00
Pu-242 2.3128E-17 0.00 0.00 0.006E+00 0.0E+00 O.OE+00
Ra2206 9.974E-7 4 0.00 0.00 0.00E+00 Q.OOE+00 0.008E+00
Ra-228 2.1729E-10 0.00 0.0 O.OOE+00 O.OE+00 0.006E+00
Ru-108 2.9519E0. 0.00 0.00 O.OE+00 0.00E+00 0.006E+00
S-279 1.307 0.00 0.00 0.008E+00 O.OOE+00 0O.+E+00
SJ-126 1.2167E-06 QO 0.00 0.1.E+18O 1OOE+OO 1O.8E+-0
S-9D Z3128E+Q0 0.00 0.00 0.00E+00 0.00E+00 0.008E+
Te-99 4.4241E-04 0.00 0.00 7.OOE+Q0 O.O0E+QO 7.OOE+Q0
Th-229 2.9459E-0 0.00 0.00 QOD.E+00 0.000E+QO Q0.E+00
Th-230 2-5564E-1 I 0.00 0.00 O.ODE+COD QODE+QO O.ODE+OO
Th-232 2D8Er-10 QOO QOO O.ODE+QOD Q.OO15+0 QOOE+OO
Tl-e t.6947E4B5 u.e 0.00 O. OOE+OO O.OE+00 QOC.E+00
UF23 4.6812E408 QOD O. OD0E0 O.ODEC 9E+OO Q090E+QO Thermal Powe
UO233 1.2206E4J7 0.09 .0 O.QQOOE+CO QOCOE+OO O.ODE+QO Nominal Hea4 Eongit
U2434 t.7323E407 mOO 0.00 QODE+CO QOOE+QO O.ODE+QO Output- Head Ou
U-235 -2.6194E-06 OQO QQO t.t8E04t t.t8E44 1.18E404 (WSs} aatts)
U-23B 1.2693E45 Q.QO QOO OODE+00 O.ODE+QO QODOE+OO 4S3E- 4S1BE01
U-238 43.8331 E-08 O. CO QO 7.42E405 7.42E45 7.42E405 Tctat Total
Y-90 2.3128E+CO QOO0 QOO Q9DOE+CO QODOE+OO O.QOE+CO
Other Radlonucks QODOE+OO O.OOE+QO

TepatpXSe 9BupSeOsecat .t .- 8- 8-I S-w- WA h
Templat Selection Summary

From SF BaUdu for Parameter Differencee:
Reactor L W AND U c HYWDE LW AND UZIRC HYRDE

Fuel Cl= ST SST
BOL HUt Consatum U _ U

BO Enricent% 1931824 10o20.1

Bumtup Summary (lWdf Bas for butup used In estimate:
Fwro SFD I~ h~ u

Estimatd Bu
Burnup luttiplier Given Bumup Estimt EO HMIGWv EOE H0

Nornmhf 0.001.

SwndIP~w 0.00
'Reato *U core mrwai, storap oh"g or oiter dabw Ciraming at f aced fo f.

brotl buap for a2ui kd with No *W " mud be dwhdd by SOL PMW mebl m to get cic b vale (MWdMT).

4
J

j
-I
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Fuel Radionuclide kwentory Worksheet n

it Ftu and Tomrlate .aforidwon,
Fuel Narm TRIGA (ACPR) ROMANIA

StIF ID 1: 77
Fuel Units & Desco 75 -ELEMENT
Heavy ea Mass: BOL.14.7kg: EOL-4.445kg
ROD Storage Site: NEEL

'Fuel day xtart dte: 1999
sitrnatesasof: 2010

Tenplate: TRIGA-SS ILWAJ-Zrx. SST. tO b 20%. U)
Tempiate Bumup(Wd): 6.88

Topte B .Heevy metal Moss T): 0.000195
T-npat te- This: 10 vearo

Estimnated
Canister usage:

Irx10'
0 .e8 j

hL Estimates ; In x. s b ID Yb Gamma Sources
Photon Total

CiMWd From Nominal Sounding Fuel kintial Activity nominal Fuel Bounding Fuel Elnegy Photonstsee
Radionuclide Tenplate Fuel Brumup (MWd)' Bumup (UWd (C) Inventorles(Cl) Imentoes(CI) Group mounding)

Ac-227 1.3731E-09 243.42 486.85 O.OE+00 3.34E-07 6.f8E407 Avg. MeV
Am-241 238fE4-03 243.42 48885 O.OE+00 5.81E-01 1.16E+00 o0.010 6.290E+13
Amw-242m 1t3812E-06 243.42 486.85 O.OE+00 3.3_E-04 6.72E-04 o250 1.332E+13
Amn-243 IA767E-07 24342 486.85 O.OE+00 39S9E-05 7.19E-05 I I
C-14 1.2863E-04 243.42 486.85

O.X0E+00 3.87E-05 7.74E-065 0.1250 84J36BE12
486.85 0.008+00 341E-04 6.82E-04 I 02250 62778E12

CO60 &65641E-0
Cs-134

243.42 488.85 O.OE+00 1.62E+02 3.24f+02 0.3750 268312
243.42 486.85 O.OE+00 4.11 E+00 8.22E+00 I 760 4517E813
243.42 486.85 O.OE+00 7.84E-03 1.57E-02 I 0.85O 8&063.E1Cs-135

CS-i37 2.4556E+00 243.42 48685 O.OE+00 5.98E+02 1.20E+03 I
Eu-154 1.0268E-02
Eu-155

243.42
243.42
243.2
243.42
243.2

48685

9.91E+01 275Do 1261E+07
E+00 2.04E+00 4.09E8+0 350co 1.495E+06

48885 0.00iE+00 1.79E-04 3.59E-04 I ODDo 2.632E+02
Kre-5 1.8286E-01 243.42 486.85 O.OOE+00 4A4SE+01 8.90E+01 I 7.OO Z979Et01

61- >ND237 243.42 48.85 O.OOE+00 3.03E-04
Pa-231 243.42 488685

6.07E-04
2.39E-06
S36E-12
2.73E+02

11i= 3 391E+00

Pb-210

5 O.OOE+00 2A43E-01 4.86E-01
5-5293E-03 243.42 488.8 O.ilOE+00 1.35E+00 2.69E+OD

Pi,-240-
Pu-241

2.1263E-03
8.0165E-02
2.3128E-07
9S9774E-14

243.42 488.85 0.00E+00 5.18E-01 1.04E+00
243.42 48&85 0.00E+00 1.95E+01 3.90E+01
243.42 488.85 O.OOE+00 5.63E-05 1.13E-04Pu-242

Ra-226
Ra-228 2.1729E-10

- Ru-106

243.42
243.42
243.42
243.42
243.42
243.42

486.85

6.34E-03
48&85 O.OOE+00 2.968E-43 SD2E-03

2.3128E+00 486.85 O.OOE+00 5.63E+02 1.13E+03
Tc-99 4.4241E804 243.42 486.85 0.00E+00 1.08E-01 2.15E-0i
Th-229 1.9459E-10 243.42
Th-230 25564E-1

T.2.
U-232

486.85 0.008+00 4.13E-08
4885 .ODE+00 1.14-05
486.8E 0.00E+00 2.978-05
488.a5 0.0QE+00 4.22E-5

2.28E-0
5.94E-0
8.43E4-

8.25E-06
Thermal Power

Nominal hso Umdng
Ouut Heat Output
Iwetts) (Watts)
.J3E+00 A1JE.
Total TOWal

U-235 Q00 8.32E-03

U-238

5.68E-03 6.32E-03
3.09E-03 6.18E-03
3.95E-03 3.968E-03
5.63E+02 1.13E+035 0.00E+00
5.97E+02 1.19E+03 I

Basi for Parameter Dhlterences:Fram SFD Uaed 9
Reactor Moderstor. Lw D UDC HYDRIDE | LW AND U ZIRC HYDRIDE

Fuel Clmddlq:" ssrT I 7
SOt HU Constituents: U U

.OL ftrh*immt %A 19.85 10 120.1

jBurnup Surruary fuwcV)

BoniwFZ
w "". FwM _, .....

D | Estmated I
0.001 *ew dmwknt.elaoaymela -m deeoie .

WfQSMO*S5OStoWDbelwicem lnrW bew.

rI Estimated Dumaw/ I
mup ulth Ir Given Surnup

r 0.4O
-l n o r IaCIA

Estirmated £0O. llWGlven FOL HU
I J.D0

'Reactor Adown. we rimoval. storage. Otippig or er dne coinuig ls Iradation Cead bor IueL
2
ToM baxupm lor ful assocated dlwhh ila woftheet 08st be dvkttd by BOL heavymetal mass b get ec bh-w v as Om9Wd .

DOEISNF/REP-07
- Revision O

March 2003
Page 0-179 of C-681



i

Fuel Radbonuclide Inventory Worksheet
I.FadmAaTenpat~te Intruutioll e

Fuel Ninem TRIGA (DEMONtJAR.E) U OF AZ
SNF 00 971

Full Units A Desec I -ELEMENT
Heavy Mifetl smee DOL-O19ltirkg EOL.O&l8lkg
ROD Storalle Sit. INDEEL

'Fueld wSWi dals: 2035
Estimates asof. 2010

Tenplale: TPIGA-SS (LWAJ-Zz SS7.10 tO 20% U)
'r-wnlet mminp(UWd) 6.65

Template DOL. Heavy Mtaul Mms (MT): 0.0195

Estirnated
Canister usa: j

1*x1l
0.01

Tenplate Decor The 5 yeas
IL fstimabt 4 Xb b Y. Yb Gamma Sources-

Photos Toal
CIUlWd FroM Nominal Bounding Fuel nRa Activity Nominal Fuel Bouncing Fuel Energy Photoasc

Ronuclidx - Template Fuel Bunup (UWde Bumup (MLWWd MCD Inventorles(Ci Inventorles(Ci) Grop (bounding)
Ac-227 85173E-10 13.46 28.92 O.OOE+O0 1.15E-48 229E-D8 Avq MlV
AM-241 1.8331E-03 13.46 26.92 O.OE00 2A47E-02 4.93E02 0.0150 4.351E+12
Am-242m 1.4129E-C6 13.46 28.92 O.OOE+00 1.90SE45 3.80E-05 0.0250 9.574E11
Am-243 1.4774E407 13.48 28.92 O.OOE+0O 1.S9E-86 3.98E-C86 0.0375 8153E+11
C-14 1.2871E-04 13.46 28.92 QOD.E+00 1.73E403 3.46E043 0.0575 8.3B8E+11
Cl3-a 2.8120E-C8 13.46 28.92 O.OOE+O0 3.78E-05 7.57E-05 0.0c80 5.184.E+1
Cmn-243 1.7S40-07 13.40 2&92 QODOE+CO 2.411EC6 4.83E486 o.12s0 3.765E+11
Cm-244 1.6S62E-08 13.48 28.92 O.ODE+00 2.28E-OS 4.57E-05 02000 42398E+11
CO-60 I2839E+C0 13.43 2&92 O.ODE+CO 1.73E+01 3.48E+01 03750 2232E+111
Cs-134 9.DS41E402 13.43 28.S2 O.OOE+CO 1.22E+C0 2.44E+CO 0.5750 2.967E+12
CB-135 3.295E405 13.46 2&92 O.OOE+DO 4.33E404 &67E404 0.8s0 1 273E+11

Cs-157 2.7564E+C0 1346 26.92 0.00E+CO .07E+01 7.42E+01 17.00 1.628E+00

Eu-154 1-24368E-02 1346 26.92 0.00E.400 1.67E-01 3.14E-06 11.7500 1.83E08-0

Eu-155 2.9293E41 2 13.48 26.92 0.00+CO) 5.94E-01 7.4E-01 7 77E+09
Fe-55 7.7158E401 13.46 26.S2 O ODE+OO 1.04E+o1 2.081E+1 2z7500 z206E+97

Fl-3 1.1111E402 13.46 26.92 OCOE+OO 15E0E1 2.99E401 3$woD z566E406

1-129 7 368E47 13.4B 2B.92 O.DO1E+OO 9.S7E406 1.981E45 5 owO0 1.4ZlE+Ot

KF 85 2.5263E401 13.46 26.92 QODOE+OO 3.40E+CO 8.80E+00 7.0c0W 1S611E+00

Np237 1.24271E46 13.46 2a92 QOCEOOE 1.87E45 3.35E45 1t.0coo 1435E-01

Pa-231 3.85111E409 13.46 28.92 O.ODE+OO 5.18E408 1.04E407

J

J

J
Pb-210 7;3880E-15 13.46 2&92 O.ODE+CO 9.94E-14 11 99E-13

Pm-147 2.1023E+00 13.48 26.92 O.OOE+00 2.83E041 5.66E501
PU-238 1.0383E-03 13.46 2092 O.OOE+0 1.40E-02 2.8D4-02
PU239 S2z93E-03 13.48 26.92 O.OOE+00 7.44E-02 1.49E-01
PU-240 2.1278E403 13.46 26.92 MOCOE+CO 2.88E402 5.73E402

PU-241 1.0195E401 13.46 2Q.92 O.OOE+CO 137E+DO Z.74E+CO

RU-242 2.3128E-07 13.46 20.92 Q.COE+CO 31IE08 6.2348-06
Ra-226 5.2782E-114 13.46 26.92 OCO0E+DO 7.10E-113 1.42E!12
R1-228 1.9338E-10 13.46 26.92 O.ODE+OO 2.60E409 5.21E409

RIF106 9.1684E402 13.48 26.92 O.OOE+OO 1.23E+C0 2.47E+OO

SO-79 1.3018E4S5 1&40 26.92 QDDOE+CO 1.75E44 3.SOE044

Sn-126 1.2167E45 13.46 2&92 QODOE+OO 1.641E44 328E044

Sr-90 2.604sE+00 13.46 2692 0.00E+00 351.E+01 7.01E+01
TOle99 4.4241E404 1&48 2as2 O.ODE+CO s.sE43 1.1sE42
ThiL 1.3713E-10 1&e48 2as2 O.OOE+DO 1SeasinwE SS C s
Th-230 1^sosm-11 13.46 26.S2 QDOOE+CO Z43E-10 4.87E-10

Tn4M 32 sME-10 13.46 26.92 eO.OE+00 3&40E-W GesoE-

TE-20s 1.6s47E-0s 13.46 26.92 Q.OOE+OO 2.2sE4C7 4ssE407

U-23 4 737E-0s 13.46 2e.s2 QOC0E+CO aseE47 1.31E-06

U-23 12203E407 13.46 26.92 O.ODE+CO 1.64E46 32sE406

U234 1.5s9ME7 13e.&2 OODE+CO 2.14E-M 42s1E cs
U-M3 -2.6194E-0 1&.48 0.0 a43E-0s 4.901E-0 s.43E-0s

U-23s 1.293E-s i3.48 2QL92 Q.OOE+CO 1.71E 04 3.42E044

us23e -&6331E-M 1&.48 QOO0 s.24E-s s.1sE-0s s.24E-0s

Y-.90 Zeo060E+cO 13&46 2as2 QODOE+CO 351 E+01 7.02E+01
Other Radoules 4.85E+01 s.71E+01

IlTemplte Sel ctb*9_tSunw19,Cb _- S- I4 chec

Template Selection Summary _ _ _ _

From Used SBas for Parameter Disferencem
Reado lbdera. WADZ AND U ZuAC HYDWE|

Fudl Cbddh9 S T _ SST
DCM HU Consiauentr. U U

SOI. Enrichment %. 20 10t020.1

Dumup Summary (UWdr fua or bumnup used In estimate
From SFD Est td

NoMie: z.s 13. ) cdmiaswddbeba hhwfmeal sm devroyvd.
Boundig:l 26.9 s assuptibewidl aii harup,

Checks
Estited Demu/

_ Mutipliw Given lurnup Ehtimnted EC0N HNGiven E10 HU
Nomtina 2.02 4.
I_ .ls, 4 .06...

Thermal Power
Nominal Heat Bounding .

Output Heat Outpu
(Watts) (wafts)
7.3841 1.37E.01

Toial Total

'Reactor klmmdowce removal, storage. dppkVg or coer dab confimig nat iradiatin ceased lor hid

'row bamup for ee fue assolated wlb vta wo et must be dvIded by DKL heaWy metal nam to e specfilC bump vable (Wd4V
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Fuel Radionuclide inventory Worksheet . - . I

1Fu1 VW Tnplate . . _ t.on, .-
Fuel Nun.: TRHA /FLIP LEU 4520) (DAMAGED) SO KOREA

SNF e e, 819
Fuel Unts & Dascc 4 -ELEMENT
Heavy MdI Mss: BOL-0.Dekg; EOL.0.556kg
RO Storage Site: NEEL Ti

'Fuel dea am date: 1996
Estknates as soolo

Ternptatn TKHIA-SS (LWAU-Zn, SST, 10 to 2D%, U)
'Tnplste ftnup(MWd): 6.66

npi ats OL Heavy Metal Mas (UMT 0.000195
Tuaslt D1ca fle 10 warn

Estimated
Caster usage

180.04

VILtAdtates a 'X xb b y. yb | Gamma Sources
Photon TOWa

CUllWd From Nominal a Bounding Fuel at Altv'ty NFai Fuel *oundirg Fuel Enegy Plotons/sec
Radionuctde Template Fuel Bumup (UWd# Dununp (MWd)' (C) hwentodes(CI) Irentorles(CI) Group &oundng)
Ac-227 1.37314-09 25.58 51.17 0.00E+00 351E-08 7.03E-08 Avg.eV
Am-241 2.3865E-03 25.8 51.17 0.00E+00 6.11E-02 1.22E-01 0.0150 6.610E+12
Am-242m 1.3812E-06 25.58 51.17 O.OE+00 3.53E-05 7.07E-05 00250 1,400E+12
Am-243 1.4767E-07 25.58 51.17 O.OOE+00 3.7&E46 7.66E-06 0.0375 1.196E+12
C-14 12863E-04 25.58 51.17 0.00E+00 3.29E-03 6.58E-03 0.0675 1275E+12
C-36 2.8120E-06 25.58 51.17 O.OOE+00 7.19E-05 .44E-04 00850 7.734E+11
CM-243 1.5895E407 25.58 51.17 O.ODE+00 4.07E-06 813E4-06 0.1250 S.04E+1t
Cm.244 1.4008E-06 25.58 51.17 O.OOE+00 3&E4-05 7.17E-05 0EMO 6856E+11
Co-SO 6.6S41E-01 25.58 51.17 O.ODE+00 1.70E+01 3.40E+01 0.3750 3.03OE+11
Csm134 1.t887E-02 25.58 51.17 O.O0E+00 4.32E-01 .64E-01 0.5750 4.747E+12
Cs-135 3.2195E-05 25.58 51.17 0.006+00 824E-04 tSE-03 0.850 8.474E+10
Cs-137 2.4556E+00 25.58 51.17 O.DE+00 6.28E+01 1.26E+02 1.2500 2848E+12
Eu-154 1.0268E-02 25.58 51.17 0O.DE+00 2.63E-01 5.25E-01 1.7500 133E+09
Eu-155 1.4570E-02 25.58 51.17 0.00Q+00 3.73E60O 7.45E-01 32500 8009E+07
Fe-65 2.0361E-01 25.58 51.17 0.00E+00 521E+00 1.04E+01 Z7500 126E+06
H-S 8.3940E-03 25.58 . 51.17 0.006+00 2.15E-01 4.29E-1 35000 1571E+O6
-t29 7.3684E407 25.58 51.17 0OE+00 1.89E-05 3.77E-05 5.0000 2A95E+01

Kr-85 1.828SE-01 25.58 51.17 0O.DE+00 4.68E+00 9.36E+00 7.000 3.048E+00
ND237 12462E-06 25.58 51.17 O.ODE+00 3.19E-05 638E-05 11.0000 3.470E-0
Pa-231 4.9143E-09 25.58 51.17 0.OOE+00 126E-07 2.S1E-07
PC-210 1.7173E-14 25.58 51.17 O.OE+00 4.39E-13 8.79E-13
Pm-147 5.8165E-01 25.58 51.17 0.006+00 1.4E+01 2.87E+01
Pu-238 9.9820E-04 25.58 51.17 0.00Q+00 2.55E-02 - 51tE-02
P-239 5.5293E-03 25.58 51.17 0.003+00 IAIE-0E 2.834-01
Pu-240 2.1263E-03 25.58 51.17 0.006+00 6A44E-02 1.09E-01
Pu-241 8.0165E-02 25.58 51.17 0O.DE+00 2.05E+00 4.10t+00
Pu-242 2.3128E4-7 25.58 51.17 O.DE+00 5.9&2E-06 1.184-05
Ra-226 9.9774E-14 25.58 51.17 O.ODE+00 2.55E-12 5.11E-12
Ra-228 2.1729E-10 25.58 51.17 O.OOE+00 56E4-09 1.t1E-4
Ru-10S 2.9519E-03 25.58 51.17 O.0OE+00 7-S5E-02 1.51E-01
Se-79 1.3017E-05 25.58 51.17 0.00E+00 333E-04 6S66E-04
Sn-126 12167E-05 25.58 51.17 O.ODE+00 3.11E-04 8.23E-04
Sr-90 2.3128E+00 25.58 51.17 0.00E+0 5.92E401 1.18E+02
Tc-99 4.4241E-04 25.58 51.17 QOD.E+O 1.13E-2 2.26E-02
Th-229 1.9459E-10 25.58 51.17 0.00E+0 4.96E-09 9.96E-9
Th-230 2.5564E-11 25.58 51.17 O.00E+00 6.S4E-10 1.31E-09
Th-232 2-S278E-10 25.58 51.17 0.00E+C 6.47E-9 t.29E-08
T1-208 1.6947E-08 25.58 51.17 O.ODE+OO 4.34E-07 a67E4-7
U-232 4.S812E408 25.58 51.17 0.00E+0 1t20E-06 2.40E-06 Thernal Power
U-233 12200E4-7 25.58 51.17 O.ODE+00 3.12E-06 6.25E-06 Nominal Heat ounding
UL-234 1.7323E-07 25.58 51.17 O.OOE+OO 4A3E-06 8E-06 Output Oeat Output
U-235 -2.6194E6- 25.58 0.00 5.81E-04 4E-04 5.81E-04 (Watts) (wafts)
U-236 12693E-05 25.58 61.17 OD.E+O 3.25E-04 6.49E-04 11A0E0O LOCIE+40
t9238 -4.6331E-08 25.58 0.00 1.06E-04 1.05E-04 .06E-04 Total Total
Y-90 2.3128E+00 25.58 51.17 QOD.E+O 5.92E+01 1.18E+02
Other Radonuckles 627E401 1 .25E+02

T rnptate Sebecton S5amrry

ftern SFD Utie fai or Parameter OWerncs:

Reacto LW AID uZDRCzHYDR DEILW ouDRZIC HYDRIDE lh TwmpWb dblrftW e:

Fud Cabing ssr nST ThskWmkh n d pww bm mo-id

EIOL HMi Conttents U U

DOL Enrcmn % 4 f.0905348 10 b 20.1

Bumup Sumumary (UWd s or bumnup ased In eattesate
Fron ffD Estimated

Mlml: 14.21 25. aIa b esp obd eat i hsyin ndetyd

*oulsdbB ~~~~~51.1i ban .aen edbbebil ma hunp

sWiated Bumupq
Muutbfler Given urnup Estimated EOL. NM/Given EOL HN

Nonb 1in9 1 1.00

'Reacbtr ra ewe aeoal, ed . ng or o iher doe odbang by l 0 a n <s fr AM

Irolaw bUw for ai bel aodaled wit oft woch uma bel dvided by SOL hev nwW miass ID got speifi Ibur vablues (MW@MT)
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Fuel Radionuclide Inventwy Worksheet
L Fue And Temaptaf wnid-Xtio.,

Fue Nan. TRA (FLIP LEW 2V) MALAYSIA
SNF ID S. 497

Fuel Unit & DeOW 94 -ELEMENT
Mesvy Metal Upas B0L-47.376kg EOL=4653k
ROB Storage Saw: UNM

'Fe do ecastat dXt 2010
Einate an ad: 2010

TemVt: TRIGA-SS (LWAiUZax. SST, t0 to 20%, U)
-Twmphat Barnup(UW*: 6.66

Twrptee 304. HeMy Mo Mass (ATM 0.0001 5

Estimated
Canister usage:

10.856

IL Estiwattee Mmis 5 ID U yY Gammn Sources

Photon Total
Ci/UWd From Nominalf oumtding FuBI Inta Activity Nominal Fude Bounding Fuel Energy Photons/ee

Radlonuclide Tenplate Fuel Bunp (IWd Bnup UWd (CI bhWtieC) bweodes(i Gro*up Mbounding_
Ac-27 8.5173E-10 807.60 1,615.20 O.ODE+00 6.88E-07 1.38E-06 Avg. N.Y
Amn-241 1.8331E-e 80?.60 1,615.20 O.OOE+00 1.48E+00 2.96E+00 0.0150 2.6E1+14
An-242m 1.4129E-06 807.60 1,015.20 0.00E+00 1.14E-03 228E-03 0.0250 5.744E+13
Am-243 1.4774E-07 807.60 1,615.20 0.00E+00 1.19E404 2.39E-04 0.0375 4,92E+13
C-14 1.2871E-04 807.60 1,615.20 O.OE+00 1.04E-01 2.08E-01 0.0575 5.021E+13
Cl-O 2.8120E-06 807.60 1,615.20 O.OOE+00 W27E-3 454E-03 0.0880 3.111E+13
Cn-243 1.7940E-07 807.60 1,615.20 O.OOE+00 1.45E-04 2.90E-04 0.1250 225sE+113
Cn-244 1.6962E-6 607.60 1,615.20 0.OOE00 1.37E-43 2.74E-03 02250 2.63sE+13
Co-60 1.2839E+00 607.60 1,615.20 O.OOE+O0 1.04E+C3 2.07E+03 03750 1.339E+13
Cs-134 9.0541E-02 807.60 1,615.20 0.00E+00 7.31E+01 1.46E+02 0s750 1.7B0E+14
C-13s - 3.219sE6-5 807.60 1,61520 0.00E+0 2.60E-02 520E-02 0.s500 7.641E12
Cs-137 2.7564E+00 807.60 1,61520 0.00E+0 2.23E+03 4.45E+03 12500 1.552E+14
Eu-154 1.536SE-2 807.60 1,615.20 0.00E+00 1.24f+01 2.48E+01 1.7500 1.034EA1
Eu-155 2.9293E42 807.60 1.61520 O.OOE+00 237E+01 4.73E+01 Z2500 1.B67E+11
Fe-55 7.7158E-01 807.60 1,61520 O.OOE+00 623E+02 125E+03 27500 1.323E.09
1-3 1.111E6-2 807.60 1,61520 0.00E+00 &97E+00 1.79E+01 3.5000 1.540E.06
1-129 7-364E-07 807.60 1,615.20 0.00E+0 5.95E-04 1.19E-3 5.0000 s.759E+02
Kr-4 2.5263E-01 807.60 1,61520 0.00E+o 2.04E+02 4.08E+02 7.0000 9196E+01
W237 1.2427E-06 807.60 1,615.20 0.00E+00 1.00E-03 2.01E-03 110000 1.130E401
Pa-231 3.8511E-09 807.80 1,615.20 O.ODE+0 3.116-0 6.22E-06
Pb-210 7.3880E-15 807.60 1,615.20 O.ODE+00 5.97E-12 1.19E-11
Pm-147 2.1023E+00 87.60 1,615.20 O.OOE+00 1.70E+03 340E+03
Pu-238 1.03836-03 807.60 1,61520 0.00E+00 .39E-01 1.68E+00
Pu-239 5.52932-03 807.60 1,61520 0.OoE+40 4.47E+0 &93E+00
Pu-240 2.1278E-03 807.60 1,61520 0.00E+60 1.72E+00 1446+00
Pu-241 1.0195E.01 807.60 1,61520 0.00E+00 8.23E+01 1.656E+02
Pu-242 2.3128E-07 807.60 1.61520 0.00E+00 1.87-04 174E-04
Fa-226 5-2762E-14 307.60 1,61S20 0.00E+00 4.26E-11 6.53E-11
Fi-22. 1.8337E-60 807.60 1.61520 0.00E+40 3 96E-07 .12E7-0
u-106 .2164E042 807.60 t,615.20 0.00E+00 7.40E+5t 1.74E+02

S-279 1.3592E4 80s7.60 1.61520 0.00E+00 1.E2E-02 2.576-04
Sn-126 t2167E.06 807.60 0.020 .0D0E+oO 1.63E463 2.s7Ea42
Sr40o 2.604E+00 e47.80 1,615.20 0.00E+00 2.10E+03 4.21E+03
TC-ss 4.424tE404 ss7.eo 1,615.20 O.ODE+oO 3s7E-ot 7.tSE-0t
Th-22 1.3713E-60 807.60 1.615.20 0.00E+00 1.03E47 2.5E-07
Th-230 1-3.63E-31 807.60 065.200 1.27 2 1.246E-0 1.22E74T

-232 2.5276E-0 0 807.80 1.61520 0.00E+00 2.104E67 4.21E6+7
O-20r 1.6947EPo6 8d7.60 1,81520 O.OOE+cO t.37E-4 5.74E-o
U-232 4a8737Eos W07.60 1.615.20 O.DOE+40 3s4E-s 7s87E45 Thdi.Powe
U-233 i.2203E-7 s07.60 t,6ts20 eeeOE+o s.seE-0s i.97E04s Noin-Ant eak Boundin
U-234 t.s92sE407 807.60 tt5.20 O.OOE+OO 1.2E44 2s7E-e4 Outu HcalO:tu

-235 -2.61s4E-08 s7.eo , .0 o2o 06E-M 184E402 2.06E-2 (Wmft -MEatte
U-230 1n2693E645 807.00 t,6tS20 O.ODE+00 t.03E42 2.05E02 4LJOE+Ot Z40E+Ot
U-238 4o.6331E:48 8967.60 0.00 1274I 2 t.Z7E42 t.27E42 Tota Tota.
Y-90 Z16060E+00 807.60 1,61tS20 O.OOE+C0 Z.10E+C3 4.211E+03
Other R'tadbonucl_ _ _ _ _91E+03 5.82E+03

la.Tetnplate saft ct lonSummary. Busnikatedfw-up
Tenmiat Selection Summary

FroE SFD Ust e 0 r Parantedr Dif0 i

F4whor ld= LW AND U 23RC HYDIDE LW AND U DHRC HYDFiDE
Fud ~h SST SST

DM0 Ns Con cloe r U
DOL Enrichment %M 2003S4 lO t 20.1

Burnup Seuviso nWdf for bumup u0ad In es8ifCb
Fram SFD Esrad

Nomhi:a X 4.61 J 07. e bumvpctaWk ft "hawymeWa eirn
Brsnr~~~~~~hg: ~~~1,615 w bunru atff b be t*4 nm"la hmnp

Checlks

Sumup Multtofta Given Bunu Estirae EaL. HWGiven EOL Hlt
Nonbma 0501 .0

bourndhq 1.00

'Reatr shunw core remoal dowap, WlPPWV o r 0obr da te -*-VV Iffabon BsdtO hruo.

X'obW burnp for al bdsaaedwh ths wolzee nvid be Mdmdt by BOIL hem rbra mmla gc4 ts umvAM(MWdWiT)-

ii

J

-
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Fuel Radionuclide liventorv Worksheet

L ud nod Tanklt~ lnorustieron ;
Fuel Name: TRIGA (FUP LEU-l 2020) THAILAND

SF ID 41 496
Fuel Units & Des": 36 -ELEMENT

Heavy MeW m: BOL-18.144kg: EOL15.649kg
ROD Storage Site: INEEL

I'Fuel decay atarl date: 2010

Estates as of: 2010
TeMn4ste: TRIGA-SS (LWAU-Zzx, SST, 10 120%, U)

Tunplate Uumup(mWo: 6.66
Template SOL a Metal Mass (OT: O.OO0195

Template Decay Time: 5 Years

Estimated
Canister usage:

1B'X10,

10.3

;L asiztultes I. 1, n b Y. Yb Gamma Sources

Photon TOalW

C2UWd From Nominal Bounding Fuel Itial Activity nominal Fuel Souning Fuel Energy Photonalsec

Radionucide Template Fuel Bumup (l)' Surnupw (MWd)w (Cl) b-VentoriesC) mIventorbs(CI) Group (bounding)

Ac-27 85173E-10 2,381.55 4,763.11 0.ODE+OO 2.03E-06 4.06E-06 Av!g.MeV

Am-241 1.8331E-03 2,381.65 4,763.11 O.0DE+0O 4.37E+00 8.73E+00 0.0150 7es8E+14

Am-242m 1.4129E406 2,381.55 4,763.11 O.OE+00 3.36E-03 6,73E-03 0.0250 1.694E*14

Am-243 1.4774E-07 2,381.55 4,763.11 0.ODE+00 3.62E-04 7.04E-04 0.0375 1.443E+14

C-14 1.2871E-04 2,381.55 4,763.11 0.00E+00 3.07E-01 613E-01 0O575 t.4S1E+14

C-36 2.8120E46 2,381.55 4,763.11 0.ODE+O0 6.70E-03 1.34E-02 O.OB50 9.173E+813

Cm-243 1.7940E47 2,381.55 4,763.11 0.ODE+00 4.27E-04 854E-04 0.1250 6.661E+13

Cn-244 1.6962E46 2,381.55 4,763.11 0.00E+00 4.04E-03 &8.E-03 02250 7.7S1E+13

Cr-60 1.2839E+00 2,381.55 4,763.11 0.008+00 3.06E+03 6.12E+03 0.3750 3.949E+13

Cs-134 9.0541E-02 2,381.55 4,763.11 O.OE+00 2.16E+02 4.31E+02 OE750 5250E+14

Cs-135 3.2195E-05 Z38.65 4,763.11 O.OE+00 7.67E-02 1538401 08500 2.253E+13

Cs-137 2.7564E+00 2,381,55 4,763.11 O.0OE+O 6.56E+03 1.31E+04 12500 4576E+14

Eu-154 1.5368E-02 238t155 4,703.11 0.0E+00 3.66E+01 7.32E+01 1.7600 3.065E+11

Eu-155 2.9293E-02 2,381.55 4,763.11 0.00E+00 .98E+01 1.40E+02 22500 4S16E+t1

Fe-5r 7.71568E41 2,381.55 4,763.11 0.00E+00 1.84E+03 3.688+03 2.7500 3018E+09

H-3 1.11ttE-02 2.381655 4,763.11 O.ODE+00 2.65E+01 5.29E+01 3.500 4s40E+oS

1-129 7.3684E-07 2,381.55 4,763.11 O.ODE+00 1.75E-03 3.5tE-03 ri0oo0 2507E+03

Kr-85 2.5263E41 2.38155 4,763.11 0.00E+00 6.02E1+02 1.28E+03 7.000 2635402

Np-237 1.2427E-06 2,381.55 4,763.11 0.OOE+00 2.96E-03 5.92E-03 11t000 3233E+01

Pa-231 3.8511E-09 2.31.55 4,763.11 t OOE+00 9.17E-06 1.t3E45 _

Pt-210 7.3880E-15 2,381.55 4,763.11 .00E+00 1.76E-11 3.52E-11

Pr%-147 2.1023E+00 238155 4,763.11 0.00E+00 5.01E+03 1.00E+04

Pu-238 1.0383E-3 2,381.55 4,763.11 Q.OOE+00 247E+00 4.95E+00

PW239 55293-03 2,38155 4,763.11 0.OOE+00 1.32E+01 2.63E+01

PU-240 2.1278E-03 2,381.55 4,763.11 0.00E+00 6.07E+OD 1.01E+01

Pu-241 1.0195E-01 2,381.55 4,763.11 0.00E+00 2.43E+02 4.86E+02

Pu-242 2.31268E-7 2,381.55 4,763.11 0.OOE+00 5.51E-04 1.10E-03

Ra-226 52782E-14 2,31.55 4,763.11 0.00E+O0 1.26E-10 2.51E-10

Fr-228 1.9338E-10 2,381.55 4,763.11 0.0DE+00 4.61E-047 921E-4e7

Fu-106 _ 121684E-02 231.55 4,763.11 QOO+00 2.18E+02 4.8-E+02
SeF7.9 t.3018E405 _ _2,31565 4.763.11 QODOE+OD 3.10E402 8.2DE42

9-126 12t67E-05 2,31.55 4,763.11 0.O0E+O 798-042 5.8E-042

Sr-9 2.8145E+00 2,381.55 4.763.11 O.O6E+03 620E+03 124E+04
TO.99 4A241E404 2.3815 4.763.11 OCOE+OO 1.0SE+OO Z11tE+OO

Th-229 1.3713E-10 2,381.55 4,763.11 QOD.E+O 328E-07 6.5S3E-07

TI-230 111033-11 2,381.55 4763.11 4.68+03 4.31E8- &62E8-0
TIF232 Z278E-10 _ 2,38155 4,763.11 QODOE+OO &02E407 1120E4-6

T-208 2.6007E48 2,381.55 4,763.11 0.00E+00 4.0f4E05 1.07E480

ter 4u737E-.8 2X9855 4,763.11 O.ODE+OO 1.16E04 232E04 ThtPor

U233 t2203E407 __2,381.55 4,763.11 QODE+OO 2.91E404 551E404 Nominal Nee Bounlding

U-L23 1.959ZE47 2,38155 4,763.11 0QOD1+00 379E404 759E044 ow I OutpOut

Uw235 -2-6194E406 2,381.55 0.00 7A6E03 1.62E43 7.86E403 fWt") rans)

U-236 12693E405 2,381.55 4,763.11 QOD0E+OO 3.02E402 6.05E402 139E+42 zmc2#

U-238 -&6331 E48 2,381.55 __ QO 4.88E-03 4.79E403 4.88E43 TOWa Total

Y-90 2.806DE+00 _ _2,351.55 4,763.11 QOOE1+CO 8.21E+03 1.24E+ 04

tn3. Woml-f Selecif- S.101012y. Sweep Summxt3. *nW hcs _______________________

Template Selection Summary
Freon SFD Used rasis or Paranmeter Differences:

Reactor M1del-AW: LW AND U ZRC ISYDRHDE LW AND u DRC rYMDE
hxel C l:dnr SST SST

SOL. HN ConxlfueW U U
304 Endlcment I-, 20)0968254 1Ob 201

Bunwp 5__WV _fort s Wo bumup used In estimate:
FSom SFD u__bn__

1bm eu 11S5 20 2,361.5! .i beq CIiialtel Sm heay metal s mud.

dhg: _ - ~~~~~~4.763.11 Bo Wnpaufled otb b mik lUnll.

Checks _______

|E -m"ted Eun~
b W GivenBomup Etnated D0L H MLGIven EOL HU

Homni W85 27 zt0

'eatrdot n, core removal. slorage. dipping or f her dWae corinng VW Irradiation aese for luel.

*Tomlu buffm lor al lW ast odated wit lbt wo8CsIheet must be gelded by B. haM mm la gm pedb p h vlues (MWUTu).

DOEISNF/REP-078
PRoVWM 0
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-i
Fuel Radlonuclide Ibentory Worksheet

Lf~ucIaodTeniiilt41nfwmadW w.
Fe Naie:e TRIGA (FILP L4EU.)BAGAD

SNFID 0 fr 470
Fuel Uniti & Doser 100.- ELEMENTr
Heavy Isletl Nlass: BOLWS.4kg; EOL-46.06kg
MD0 Storage* Sle INEEL

'Fuel decay stat dat 2010
Eatmal as at: 2010

Template: TRIGA-SS (LWU-Zx S^,T. 100to 20%. U)
sTempl uwmup(MW4: 6.66

Template DMu. Heavy Metal Mea OUT): 0.0195
T-Iab D) Thbe 6

Estkimated
Canitr usao

IrxIO
1 0.90

EL E~timatew . j VI N. 1 1x xb b Y. Yb GmaSum

: 0 .S- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Photon t TOW
- - CUSWd From o onin u Initial Activty MimlA Fud Bou ding Fuld Energy, Phdonaft

Ratdionucld - Temlt Fud Burnup (Uc# B Yru (UWd (CI wentrisCI Inetris( Grop onig

AC-227 8.5173E-10 4,14300 8,285.99 O.ODE+00 753E-04 7.0S4824 A0.5 u1v
AI-241 1.8331E-03 4,143.00 8,285.99 O.ODE+00 7.59E+3D 1.52Ei01 0.0250 1339E515
Aon-242O 1.4129E.08 4,143.00 8,285.99 O.ODE+00 5.85E403 1.17E-D2 0.0250 2.947E014
AC 243 1.47741E-07 4,143.00 8,285.99 0.00E+00 3.12E404 1.2203 0.0375 259.1E14
C-14 1.2871E904 4,143.00 8,285.99 O.ODE+00 5.33E01 1.07E+0D 0.0075 2573E.14
Cm137 2.8120E00 4,143.00 8,285.99 O.OE+00 1.17E420 2.33E242 0.0850 1759eE 14
Cm-1243 t.7940E47 4,143.00 8,285.99 0.002+00 7.U3E704 1.49E403 0.1250 1.159E414
Cm-244 1.S962E486 4,143.00 8,28.99 O.ODE+0 7.03E403 1.41E-02 0225 1.35zo4E~
co-Go 1.2839E+C0 4,143.0 8,28.99 O.ODE+00 5.32E+03 1 .03E+OS 0 3750 &x870E*1J
CS-134 9.0541E402 4,143.0 8,285.99 O.ODE+00 3.75E+02 7.50E+D2 0OS750 a.133E±+14
Cs-135 3.2195E45 4,143.0 8.28.99 O.OOE+OD 1.33E401 2.S7E401 085C 3.920E+13
Cs-137 2.75S4E+00 4,14300 8S85.99 O.OOE+OO 1.14E+04 228E+04 125C0 7.960E+14
Eu-154 1.5363E402 4,1UC0 8Z85.99 O.ODE+OO 6.37E+01 1.27E+02 t.7s00 5.30+tt

4.

I

I
2.43E+02 I 2.250 8.553E+11
639E+03_ 2.7500 6.787E+0s

7.899E+06
1-129 JKr-8s 4.143.00 8285.99 O.OE+O0 1.05E+03
ND-237 12427E-0B 4.143.00 8285.99 O.00E+OO 5.15E-03 11.0000
Pa-231 3.8511E-09 4,1400 8285.99 0.O0E+O0 1.60E-06 .19E-0s
Pb-210 7.388OE-15 4,143U00 8,285.99 O.OE+00 3.062E-1t 6.12E-11
Pm-147 2.1023E+00 4,143.00 86285.99 .O0E+00 s.71E+03 1.74E+04
Pu-238 1.0383E-3 4,143.D 8,285.99 O.OE+00 4.30E+00 .SOE+00
Pu-239 .S23E-03 4,143.00 8,285.99 O.00E+0O 2.29E+01 4.SSE+01
Pu-240 2.127sE-3 4,143.00 8,285.99 .002E+0O 8.82E+00 1.76E+01
Pu-241 1.019sE-01 4,14.00 8,285.99 O.00E+00 4.2E+02 .452E+02
Pu-242 2.312sE207 4,143.00 8,28.99 O.00E+00 9.58E-04 1.92E-03
Ra-26 5.2782E-14 4.143.00 8,285.99 O.00E+O0 2.19E-10 4.37E-10
Ra-228 1.9338E-10 4,143.00 828.99 O.ODE+00 8.01E-07 1.60E-06
Ru-10s 9.1684E-02 4,143.00 085.99 0.00E+00 3.80E+02 7.60E+02
S-279 1.392E-0 4,143.00 8285.99 0.002E+00 50E-042 1.32E-0
Sn-128 1.2167E-0s 4,1M300 aSsM.s9 O.ODE+CO 5.04E-02 1.01E41
s.-so -2.614E+O 4.143.00 02.00 O.ODE+1 0 1.10E+04 2.18E+04
TC-s9 4.4241E-04 4,143.00 8.2aMg O.ODE+ao 1.83E+00 3.67E+00
Th-229 1.3713E-10 4J43.00 s2Wa9s QODE+00 5*8sE407 1.14E4B6
Th-230 1.80s0E-1 1 4.143.00 asgW9 oODE+00 7.4sE-0s 1o0E-07
Th-232 21S3E-1O 4,143.00 8,285.99 0.00E+00 15.OsE-02 2D.0E4-
TU-208 1.6947E-08 4.143.00 0.0099 O.ODE+0O 71.2E-02 1.40E24
U-232 460737E60 4,143.00 8,285.99 o.0OE+00 2.02E404 4.14E804
UO233 12203E47 4,1UOO c5.99s QOOE+OO 6.4904 1.9E9+43
UL-234 1 ssME47 4,143.00 11,28.99 O.ODE+OO 6,e0E-4 1#2E403
U-235 _Z6sWE08 4,1UOO o.oo 2ds8E42 t.10E402 i.1sE42

-230 1-26s3E-s 4§13OO 8,285.ss QODE+00 s.26E4C2 1.05E-Ol

U-238 -&6331E-08 4,143.00 QOO 1.3sE42 1.84E42 13sE402 I
Y-s0 2.60EOE+00 4,1U3. 8O 285.9 QODE+aO 1.08E+04 2R6E+a4:
omwe Fadorwiles 1.4sE+04 2.99E+04

ILTemplake Sdectfaf Summr. Bu-1 Sumoor, I4 ChMINc -'LC
TemplatB S eli onSummary -

Fm SFD | Usd ,asb Paraneter Diffemncw
P~wc~lI~~alr. LANDZIRC WDRI0E LW AND UZIRCrHYDRID

Fue Cl SST SST
DOLHu Constituents: U U

OM Enichmnt%. 203968254 101020.1

Buinup summary {1(Wdf foa r tar bunup used in eimab:

From SFD Estimated

Nauial 475.12 4,1430 Ne bwmucakWhd ft hti beW mm dsswrovd

swuninof 8295 WM samb ID tbe c w

Checks_ ____

B~eqUUnv Give DUMP Estimaed DML HlUben ECL. HU

omiah. 2.41 8.7t

e r Ioung u 42 s e.d .

J
.1
j

Thermal Power
Nominal Heat Bounding

Output Heat Ouput
(Watts) '' (Watts)
241E0 482E+02

Total Total

.'

a-I

ji1rol bumip fr ait felasodated wihti ilwulaktleef abe iidsby BOL teavy met.wmes o get upedftlxxbulp vaje~e (NWeMT.

J
DOE/SNFJIREP-078
RevisionI 0
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Fuel Radionuclide hwentory Worksheet - I
I Fuel and Tiplate l

Fuel Name: TRIGA tFLP LEU-II 20100) PHILIPPINES
SNF I 4: 499

Fuel Units A Dow.: 128 -ELEMENT
Htavy Metal Mass: BOLt-106472ag; EOL.105.t4g
ROD Storage Slte: tNEEL

'Fel decay g date 2010
Estimates e at: 2010

Template: TRIGA-SS (LWAJ-Zrx, SST, 10 lo 20%. U)
'Template Bumup(UWdQ: 6.65

Tmpllte SOLHvy MNtal Uas (MT): 0.000195
Tenplate Dea Ttne: S years

Estimated
Canister usage:

1.15

il. Et'icts ' W nX,,4 b Y. Yn Gamma Sources

Photon Total
CUUWd From Nominal Bounding Fuel dintial Activity Nominal Fuel Bounding Fuel Energy PhFtowalsec

Radlonucide Templa Fuel Bunmup (UW4W Bumup (UWdf (CS) Inventorles(Ci) hiventorles(Ci) Group (bounding)
Ac-227 8.5173E-10 994.28 1,988.57 0.00D+00 8.47E-07 1.69E6-0 Avg. MaV
Am-241 .8331E-03 994.28 1,088.57 O.OOE+00 1.82E+00 365E+40 0.0150 3214.E14
Am-242m 1.4129E606 994.28 1,088.57 O.O0E+00 1.t40E43 2.81E-03 0.0250 7.072E+13
Am-243 1.4774E-07 994.28 1,988.57 O.ODE+00 1.47E-04 2.94E-04 0.0375 6.023E+13
t-14 12871E-04 994.28 1,988.57 0.006+00 128E-01 2.56E-01 0.0675 6.182E+13
Cl-38 2.8120E-06 994.28 1,988.57 O.O0E+00 2.80E-03 5.59E-03 0.0850 3.830E+13
CmB-243 1.7940E.07 994.28 1,988.57 O.O0E+00 1.7E-04 3.57E-04 0.1250 Z781E+13
CQn244 1.6062E06 994.28 1,988.57 O.OOE+00 1.69E-03 3.37E-03 02250 3249E+13
Co040 1.2839E+00 994.28 1,988.57 0O.DE+00 128E+03 2552E+03 0.3750 1.649E+13
Cs-134 9.0541E-02 99428 1,988.57 O.OOE+00 9.00E+01 11.0E+02 0.5750 Z192E+14
Cs-135 3.219E-05 994.28 1,988.57 O.OOE+OO 3204-02 8.40E-02 Of500) 9.407E+12
Cs-137 2.7564E+00 994.28 1,988.57 0OOE+00 2.74E+03 .48E+03 1250o 1.910E+14
Eu-154 1-53686E02 99428 1,988.57 O.OOE+00 1 53E+t 1.75fo 1273E+11
Eu-155 S i7

E44 1.47E4-3 I o
Kr-85 994.28 1,988.57 O.OOE+OO 2.51E+02 502E+02 72000 1255E+02

09428 1,988.57 O.OOE+00 1.24E-03 2.47E-03 I 11200 1A30E+O1Np-237 1

Pa-231 3.851E-09 994.28 1,988.57 O.OOE+O 39.3E+06 71.6iE40
U-210 7.3880E-15 99428 1,988.57 O.OOE+00 7.5E-12 0.47E-11

m-2147 2.1023E+00 99428 1,9880.7 O.OOE+ 2.09E+03 4.18E+03
Pu-238 1.0383E-03 994.28 1,988.57 O.OOE+00 1.03E+C0 2.06E+0O
Pu239 5.5293E3-0 994.28 1,988.07 O.OOE+0 6.50E+2O 2.tOE+01

-9240 2.1278E6 3 99428 1,988.57 O.O0E+00 2.i2E+00 4.23E+o0
Ote241 d1.0195E41 99328 1,988.57 OOOE+8O 1.01E+02 2.03E+02

Ra-W622 52782E 14 99|4.28 11 9118.57 O.OOE+CO 525E-11 4.tiOE44
Ra-M8 1.9338E-10 99428 1,988.67 0.OOE+00 1.92E407 3BSE407
Ru-108 9.18e4E402 99428 1,988.57 O OtJE+CO 9.12E+01 11.82E+02
So-79 1.3018E405 994.28 1,988.57 OCOE+CO I129E402 Z.59E402
Sn-1128 1.2167E405 99U28 1,988.57 O.OOE2+OO 1.21E402 2.42E402
Sr-go 2.6045E+00 994.28 1,988.57 OACO+OO 2.59E+03 5.18SE+03
Tc-99 i.4241E404 994.28 1988.57 O.ODE+CO 4.40E401 8.80E-M
Tb-729 1.3713E-10 99428 1,988.57 O.OOE+OO 136E47 2E73E407
Th-23 1J809OE-11 994.28 1.988.57 O.OOE+CO 1.8-0E8 3.60E48
Th-23 2.5278E-10 994.28 1,988.57 O.OOE+OO 2.51E47 5.03E407
TP208 11.6947E48 994.28 1,988.57 O CO+CO 1.69E4-5 337E405
U-23 4.8737E408 994.28 1.988.57 O.OOE2+CO 4.85E456 9.69E405
U-233 12203E407 994.28 1988.57 O.OOE+OO 1.21E404 2.43E044
U'234 15975E47 994.28 11,988.57 O.OOE+CO 1Ai8E44 a17E044
U-235 -2-6194E-08 994.28 0.00 458E402 430E4-2 4586E42
U-238 126931E45 994.28 1,988.67 O.OOE+CO 1-16E402 2562E402
U-238 4L633E408 994.28 0-00 2.64E402 2J3E42 2 .114E402
Y 90 256080E+00 994.28 1,988.57 O.OOE+CO 259E+03 618E+03
Othr Radrnuile 3.58E+03 7.17E0

7 I eeTonr Sd ummai- 9y. -ul andCeCks.9 .
Template Selection Summary

Frem SF0 Used fas r Parameter Otfferences:

Fuel adfits 5ST 6SST
SOL HM COn=lt iUe U

0OL E Mnr % 20.02427184 1Ot0 2D.1

Bumnup Srummary (iWW) Esi for burnup used In estmat:
Froma SFD L Estimted

Nmainal: 994281 1 _ _ _ _ _ __ _ km SFD _d t DMt.
Bounding: 1 S88. 5 BcuW Wwed'ab twe bn* bowuh.

IEstimated 8uup
W Give, timup Etr1at EOL NIAGlven EO HU

Nominal: 028 o.1 029

Rear dwc l 0.55
'ReacDor stown core reoal, alrg. *Appig or *r dat conirming DMhalaon ceae Om ludf

Thermal Power
Noninai bat Bounding

IOutput Meet Output

6.7iE+01 1.16E4o2
Total Total

'otei burw lfor aud kodeled with 94s worksheat muat be aeirfd by 9 L heavy metl mass b get spcflc beKaIp I deals (tWrAT).

DOE/SNF/REP-78
Revision 0

LMarch 2003
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Fuel Radionuclide Inventory Worksheet
1. Fun And tangism, Jnmfvm-,nutloe

Fuel Ham. TRIGA (FUiP LEtJ-11i (l30 TAIWAN
SNF ID ti 496

Fuel Uinks Deser. 144- ELMENTI
Ileavylletal~mme SOL.118.68Ek EOL.118S12ki
ROD Storage Sks: INEEL

'Fud deay sartu daW. 2010
Esdhamilesef as 910I

Twnplame TRIGA-SS (LWAUZM, SST, lOW1 20%. U)
aornpals untp(Md4: see5

Tumpnpis DOS Hea-y Metal tIm (UT): 0.000195
Template DacaFTIRM 5 yams

Estirrated
CanIster uasags

1.30

iL Estimates. X a a, b y. Yn Ganmm Sources

Photon Total
CUMWdI From Nominal - BondIng Fud Initial Activiiy Nomina Fuel Bounding Fuel EnerWgy Photonsso

Radonucdi Tenplate Fuel Durnup (UWdf Buunp (fWd) (CQ Inventorlea(CI) Ivenvodes Group (bounding)
Ac-227 8.5173E-10 1,118.57 2,237.14 O.E00+00 9.53E-07 1.91E-06 Avg. MUV
Am-241 1.8331E-03 1,118.57 2237.14 0.OOE+0O 2.05E+0 4.10E+00 0.0150 3.616E+14
Am-242m 1.4129E-08 111857 2,237.14 QOOEE+00 I.58E-03 316E-03 0.0250 7.956E+13
Am-243 i.4774E-07 1.1187 2,237.14 0.OOE+00 1.656E-04 3.31E-04 0.0375 6.7766+13
C-14 12871E44 1,1157 2,237.14 O.OE+00 1.44E-01 2.88E-01 0.0e75 6.954E+13
Cl-S 2.8120E-06 1,118.57 2,237.14 0.0E+O0 &315E-03 6.29E-03 0.0850 4.308E+13
Cm-243 1.7940E-07 1,11&57 2,237.14 O.E0O0 2.01E-04 4.01E-04 0.1250 3.129+t13
Cm-244 1.6962E-06 1.11&57 2,237.14 O.OE+00 1.90E43 3.79E-03 02250 3.655t+13
Co-60 1-2839E+00 1,11857 2,237.14 O.OOE+00 1.44E+03 2.87E606 03750 1.855E+13
Cs-134 9.0541E-02 1,116.57 2,237.14 O.OOE+00 1.01E+02 2.03E+02 0.5750 2.466E+14
Cs-135 3.2195Es-0 1,118.57 2237.14 0.0OO+00 3.10E-02 7.20E-02 08500 1.058E+13
Cs-137 2.7564E600 1,118.57 2,237.14 O.OE+00 3.D8E+03 8.17E606 12500 2.149E+14
Eu-154 1.5368-02 1,118.57 2,237.14 0.0OE+00 1.726+01 3.44E Ot 1.7500 1.433E+11
Eu-155 2.9293E-02 1,18. 2,237.14 0.O0E+00 3.28E+01 6.556E+MO 22500 2309E+11
Fe-55 7.7158E-1 1,118.57 2,237.14 OD.E+00 8.63E+02 1 1232E408
H-3 14 1

111857 O.ODE+00 2.83E+02 7.0000 1.412E+02
1.11&57 2237.14 O.ODE+00 1.39E-03 2.78E-03 11.0000 1.809.01

Pa-231 3,851t1E-09 1,11857 2,237.14 .OOE+00 4.31E-06 &82E-6-_
Pb-210 7.3880E-15 1,11657 2,237.14 0.OE+00 8.26E-12 1.65E-11
PrM-147 2.1023+00 1,118.57 2,237.14 0.006+00 2.35E+03 4.706+03
Pu-238 1.03836-03 1.11W5 2,237.14 0.006+00 1.16E+00 2.326+00
Pu-239 5.529603 1.11W87 2, 237.14 0.006+00 818+00 1246+01
PU-240 2.I278-03 1,116.57 2,237.14 0.006+O0 2.386+00 4.766+00
Pu-241 1.0195E-01 1,118.57 2,237.14 O.OOE+OO 1.14E+02 228E+02
Pu-242 2.3128E-07 1,118.7 2237.14 O.OOE+O 2.59E44 5.17E64
Ra-226 52782E-14 1,118.57 2,237.14 0.006+00 5.906-11I 1.186-10
Ra-228 1.9338E-10 1,118.57 2,237.14 0.006+00 2.16E-07 433E-07
Ru-1OS 0.1684E-02 1,118.57 2,237.14 0.006+00 1.03E+02 2.066+02
Se-79 1.3018E-05 1,118.57 2,237.14 O.0OE+00 1.46E-02 2.91E-02
Sn-126 1.2167-05 1,118.57 2,237.14 0.0OE+00 1.36E-02 2.72E42
sr-go 2.6045E.00 1,118.57 2.237.14 0.00E+00 2.91E+03 8.83+00
TC-99 4.4241E44 1,1187 2237.14 QOOE+00 4.96E-01 9.9CE4t
Th-229 1.3713E-10 1,118.57 2237.14 0.00E+00 1.53E-07 3.07E-07
Th-23 1.80906-lI 1.118,57 2,23.14 0.00E+00 2.02643 4.05E-06
Th-23 2.5278E-10 1,118.57 2,237.14 0.006+00 2.836-07 5.66E647
T-208 1.6947E48 1. 11&7 2,237.14 O.OOE+00 1.906-05 3,79E-06
U-232 4.8737E-08 1.11&87 2237.14 O.OE+00 5.45E-06 1.09E44 Themal Power
U-233 12203E-07 1,11&57 2,237.14 Q.ODE+00 1.36E44 2.73E44 Nominal Hed Bounding
U-234 1.597E-07 1,11WS7 2,237.14 0.006+00 1.78E-04 3.586E44 Outptd Ha Output
U-236 -2.6194E-06 1,118.57 0.00 5.13E42 4.84E42 5.13E42 (Watts) (Wats)
U-23 12693E45 1.11W 2237.14 O.OOE+O 1.42E42 2.84E42 6.51E+01 1.30+02
U-23 -3.8331E48 1,118.57 0.00 3.19E-2 3.19E42 3.19E42 Total Total
Y-90 2.6060E+00 1,11&87 2237.14 O.OOE+00 2.92E+03 5.83E+03
Other Radionucides 4.03E+03 8.07E+03

IIL Tte SdwmSmayBrett 9anan. amr Chicb l.a; .E5H
Temoste, Selton Sununrvw

. rP mer enFroc SFD d B ef c

WIIC SST SST
SOL. HU Constuen UU

BOL Enwremm mm 20.024 10to20.1

Bumup Summary (UWd_ for bumup used h e*simatm
Front SFD Ested

1,118.7] < 137 46ab la daih km SmD end1 b
8_ _dlng4 2237VA t4J vig menrdlAhi ObwaLe

lChecks -

I

I
lm-m.a muffIoaw I Givenl-i,
------- 0 0.1

Estimated EOS HWGlven EOL HM
I 0.9

9mndfiG:F- W
'Reactor alshiow, corem vi ma. strap. ab)pbq or cter dais comming NW Infatavon ceased for Wual.

TOs bN v for al fd amacaled wilt Otl woudhebs must be &stdd by 06 eyme.. nmes to gel spedl c blx values fotLVW ).

-j

DOE/SNF/REP-07
R&vIson 0
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Fuel Radionuclide Inventory Worksheet

L Fuad and Template Inf-in -m -o .
Fuel Name: TRIGA 4FLI)

6NF D #: 729
Fuel Unis & Descr: 111 -EEMENT
Hey etal s: BO2534g; EOL-16.35kg
ROD Storage Se: IN6EEL

'Fuel decay SW date: 20
Esiatkeas at: 2010

Template: TRiGA-FLP (LWdU-Zrx, SST. eoD 100%. U)
'Templt Bunup(UWdg: 66.52

Template SOL Heavy oetal Mass PT: 0.00196
T- n.,. Thl.6. s

Estimated
Canister usage:

118x310'100tO

MI Etmates m -. ' b y. Yb Gamma Sources

-Photon Total

CiWtWd From Nominal Bounding Fuel btt Activity Nominal Fuel Bounding Fuel Energy Pbotonshec

Radionuclide Template Fuel Burnup UWdr Bfumup (meWd)' (Cl) -nventores(CI) hImentorles(CI) Group (bounding)

Ac-W2 2.8488E410 4,926.69 9,853.39 0.00E+00 1.40E-06 2.81E-06 Avg. UOV
Am-241 7.5767Ei03 4,926.69 9,853.39 O.O0E+00 3.73EiE0 7A7E+0I 0.0150 .59a0+15

__

An-242m 2.4459E405 4,926.69 9,853.39 O.E00+00 1.21 E-01
;

C-14 I
01-36
Cm-243
Cm-244 A____

4,926.69 9,853.39 O.OE+00 1.53E-01
4,926.69 9,853.39 O.ODE+00 620E-C

241E-01
3.05E401
1.24E+00
2.62E-02
3.77E-01
4.04E+01

4,926.69
8244E-05 4,926.69 0.1250 1.36SE+14

02250 1.529E+14
E+O 6.11E+03 1.22E+04 0.3750 8.127E+I3

.QOOE+00 322E+03 6u5tE+03
Cs-135 1.9753E-05 4.926.69 9.853.39 O.ODE+00 9.73E-02 1.95E-01
Cs-137 2.7375E+00 4,926.e9 9,853.39 O.OOE+00 1.35E+04

0.5750 1i4SE+15
o0.500 2.468E+14

12500 9.478E+14

1.7500 1.268E+12

2250 9.837E+11
Et-s14 4,WZD.ov vtCR.,W.3 I

Eu-155
Fe-65

1-129
K,-85

5.3037E42
7.9555E-01
1.0631E42
7.1287E-07
2.4955E-01

4,926.69
4,926.69
4,926.69
4,926.69
4.926.69

+02
7.84E+03 2.7500 9O.0060

O.OOE+00 5.19E+01 1.04E+02 I 5009 109E6409
9.853.39 O.OE+00 3.51E-03 7.02E-03 I 6.00 2.549+05

9,8539 0.OOE+00 1 23E+03 2.46E+03 I 7T000 2.923LE04
12121E4- 4,926.69 9,853.39 O.OOE+00 5.97E42 1.19E-01 11.0000 3.54E4W03

P9.2:3 4 412 cJ A 0.seAe a A.5. An .OFO+ 5.53E-06
Pb-210 6.1636E-14 4,926.69 9,853.39 .OOE+00
Pm-147 1.1302E+OO 4,926.69 9,853.39 I
Pu-238
P-239 3.92E+00 1.38E+01

5.68E+00 1.146+01
4,926.69 9,853.39 O.ODE+00 2.12E+03 4.24E+03

Pu-242 4,926.69 9.853.39 OOOE+00
Ia-226 240D8E-13 4,926.89 9,853.39 O.ODE+00

2.46E42 4.92E42
1.18E-09 2.37E42
8.984-08 1.80E-07
5.10E+02 1.02E+03

RS-228 1.8220E-1 1
.Pa-106

4,926.69
4,926.69
4,926.69
4,926.69
4,2&6e9

6.32E42 1.26E-01
O.ODE+00 5.96E42 1.19E401

9,853.9 O.ODE+00 126E+04 2.53E+04
4.0319E-04 4.926.69 9J83.39 0.00D+00 1.99E+OD 3.97E+00

Th-229 7.7375E-11 4,926.t9 9,853.39 O.OOE+00
Th-230 1.2211E-10 4,9269 9,853.39 .OODE+00
Th-232 238426-11 4.926.69 9,853.39 O.0OE+0D I
TI-208 1.4313E607 4,926.69 9.853.39 O.OOE+00 7
U-232 4.1927M07 4,926.69 9,853.9 OOOE+00

s 2nxe0 jnon n~e~ssn regwon s

3.81 E07 7.62E-07
6.02E-07 1.20E-06
1.17E4U7 2.35E4-7
7.05E-04 1A1E-03
2.07E-3 4.13E43
L37E-04 6.75E-04
195E-03 1.99E42

3Fii O.Dqvl t-W% 4VO.Ov
9

Thermal Power
Noana Heat Bounding

I -utu Nea output
(Watts) (Watts)U-M3

Z0189E406
56 1.95E42 3.26E42

4,526.69 6.69E42 1.34E-01 I 323E4=2 6AbE+02
uom maui .. _2.06E-0

1.26E+04 2.536,04
1Tdal Tdal

3.39 O.OOE+00
1.75E+04 3.516E,04 I

d~hecks--Tinnobte, Selection Sunw==a
rNelm9aft Selection Summary

FIem SFD Ueed l

Reactor t Lw D U ZIRC HYDRIDE LW AND UZIRC HYDRDE
_ FuDel Oaddb SST SST

SOL HU Constituents: U U
BOL Enrihmet %I 70M211513 6010100

lasls 1er Parameter Differences:

IBumuog Sunmmarv IMWdlz ltasis for burnup used in estimate:

rhecks

F | Etimad
4i1597.971 4,926 6IN oM ir but ooAded kms tieM h a shlee emm (esryed.

J~~ ae ng ue msmeb~b~de iiletbsa.

E satimatad SUumu
BImup MUipW I Gi _ p Estimated 0OL HWGlven 0. W

O 61l * c6 1.00
1I _6I I

. _ < . _ _ _ __ _ _A_._ _ _. s _ _____ _____. .__ .. _
Rea or m n c eremoval. ora e. atF *g crd her d s L t ieal br ada e e Sr bde.

Total bufiWifr at ue assodadod ai th 8Ids womlet most be divded by 80 heav mel mass ID get epdflk mmwp ve (W Il).

DOEJSNF7FEP-M7
Rtevftion 0
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Fuel Radionucilde Inventory Worksheet
L FW and 4T- tv I_ f.nuiaioe 2,

Fuel Nmm TRWiA FLiP)" ANL W
SW ID ft 354

Fuel Unflt A Devr 6 -ELEMENT
Heavy MM Mom BOL=1.06ng; EOL.0.979k
ROD S5araga SIM INEEL

'Fuel dreay stWt dat: 1994
Esl_ atm ad: 2010

Templats: TRIGA-FUP (LWAJ-Zzx, SST, 60 b 100%. U)
ITunplais BtwXp(UW4: 66.52

T ompt BOL Heavy MtS Mans (U)I 00.00196

Estirated
Canister usaoe J

18'slW
0.06

Tempbua DacayTkm 15 years

IL Estimtes X. 5 b y. Yb Gamma Sour

Photon ToWt
Cuwd Frn Homin Boundhg Fuel tal Activit Nomib rFud BoundigFuel Enefgy Photonst

Radionuclide Templatb Fuel Buinup(UWd) Bwnup (UWde CI) bwentoes(C hwentodes( Group (1on- din
Ac-227 5.6765E-10 84.97 169.94 o.ooE+00 4.82E-4 9.65E-08 AMgU.V
Am-241 1.1720E-02 84.97 169.94 o.ooE+00 Q9.sE-01 1.99E+00 0.0150 1910E+13
Am-242m 2.3361E-0 84.97 169.94 0OO.E+00 1.98E-03 397E-03 0.0260 3978+12
Am-243 3.0953E-06 84.97 169.94 O.OoE000 2.63E-03 5.26E-03 0.0375 3.514Et12
C-14 1.2574E-04 84.97 169.94 o.ooE+00 1.07E-02 2.14E-02 0.0575 3n71E+12
CI38 2.6624E-06 84.97 169.4 0.OOE+00 226E-04 4.52E-04 0.0650 o239E+12
CM-243 2.9991E-0s 84.97 169.94 O.OOE+00 2.55E-03 510E-3 0.1260 158£+t12
Cm-244 2.7977E-03 84.97 189.94 0.006+00 2.386-01 4.751-01 0.2250 1.928E.12
CO-80 3.3343E401 84.97 169.94 0.00E+00 2.83E+01 5.67E+01 0.3750 6.464E+11
Cs-134 22760E-02 84.97 169.94 o.ooE+00 1.93E+00 3.87E+00 0s750 1.3986+13
Cs-135 1.9753E-0s 84.97 169.94 0.006+00 1.686-03 336643 0.8500 4252E+t1
Cs-137 2.1723E+00 84.97 169.94 0.006+00 1.SSE+02 3.69E+02 12500 4.42sE+12
Eu-154 5-566E-02 84.97 169.94 0.COE+O 4.68E+00 9.36E+00 1.75D0 8.92E4e
Eu-155 13119E-02 84.97 169.94 0.00E+00 1.11E+00 2.23E+0 22500 2s8E0+0
Fe-5S 5.5412E42 84.97 169.94 O.OOE+00 4.71E+00 9.42E+oo 27500 1.110CE+0
H -3 8o0102E-03 84.97 169.94 O.ooE+00 511E-01 1.02E+00 3.50O 2606sE+04
1-129 7.1287E07 84.97 169.94 o.OOE+00 .06E-06 121E-04 5.0000 303EE+03
Kr-86 1.30776Et 84.97 169.94 o.OoE+00 1.I1E+01 222E+1 7.000 3.490E+02
Np 237 1.2153E6-0 84.97 189.94 0.00E+00 1.03E43 2.07E-03 11.0000 4.003E+01
Pe-231 1.5021E-09 84.97 169.94 O.ooE+00 1.28E-07 2.55E-07
Pb-210 2.2760E-13 84.97 189.94 o.OE+00 1.93E-11 _87E-11
PF-147 o872E-02 84.97 169.94 o.OOE+00 6.8sE+00 137E+01
Pu-238 .0676E-02 84.97 169.94 O.oOE+00 43tE+00 8.61E+00
Pu-239 1.4051E-03 84.97 169.94 o.ooE+oo 1.19E-01 2.39E-01
Pu-240 1.1553E63 84.97 169.94 O.ooE+00 9.82E-02 1.98E-0
Pu-241 2.657SE-01 84.97 169.94 O.OOE+OO 226E+01 4.52E+01
Pu-242 4.991OE-06 84.97 169.94 o.ooE+00 4.24E-04 s48E-04
Ra-226 1.2541E-12 84.97 169.94 0.OOE+00 1.07E-10 2.13E-10
Ra-228 2.1843E-11 84.97 169.94 0.00E+00 1.86E43 3.71E4V
RU-10S 1.0722E44 84.97 169.94 0O.OE+00 9.11E43 1.82E-02
Se-79 12s31E-05 84.97 169.94 0.00E+00 1.09E43 2.18E43
Sn-126 1.2090E-05 84.97 189.94 0.00E+00 1.03E43 2.05E43
Sr-90 2.0204E+00 84.97 189.94 0.00E+00 1.72E+02 3.43E+02
To-gO 4.0319E 04 84.97 169.94 o.OoE+00 3A3E-02 6.85E-02
Th-229 1.4217E-10 84.97 169.94 0.00E+00 1.21E-08 2.42E-06
Th-230 36906E-10 84.97 169.94 o.oOE+00 314E-08 6827E-0
Th-232 2.3857E-11 84.97 169.94 O.OE+00 2.03E49 4.0CE-09
T1-208 1.48S7-07 84.97 169.94 O.ooE+00 126E4-5 2.52E-05
U-232 4.12S1E-07 84.97 169.94 o.OE+00 1 E0-05 7.01E-05 Thermal Power
U-233 e90o7E4-8 84.97 169.94 0.00E+00 5.86E-06 1.17E-05 Nominal Heat Bounding
U-234 3.46486-06 84.97 169.94 0.00E+00 2.94E-04 5.87E-04 Output HNes Output
U-23 -2.6572E-06 84.97 0.00 1.62E43 1.39E6-3 1.62E43 (Watts (Wattsn

U236 1.375E-05 84.97 189.94 O.OE+00 11SE6-03 2.31E43 2.76E+o0 s.526+0D
U-23B -2269E-0 8U97 0.00 1.7E-04 1.0CE-04 1.07E-04 ToW ToWl
Y-90 2.0219E+00 84.97 189.94 o.OE+0O 1.72E+02 3.44E+02
Other Raucinuldes 1.16E+02 3.62E+02
mTen lsteSelectkouS _,. Bm-p Sunn ,_ a______c___________'_: i_-__
Tenvial S010cftn Sumwmwy

FFSFD Use ahrald Differences
Rear W fLW AND U ZIRC HYD~F0 LW AND UZIRC HYDRDE

Fuw Cadi SST
BOL HiU h U U _

BDL rcm t 7024n711 60 10 10D

Bunup Sumnery RnWd)' E___ Bas0sfor bumup used In estimate:
hFot SFlt Estuie

Nominati 77.67 84.97 c*9WW km ft " mm desftyee
BofundWI 43.79 169.94 b r s ed ID be hitmr b txw

Checks _

Emd BmnD I
8umupwstkt Gkm Bumuw p Eatimated EOL HMIGiven EOL HU

Sound muni-do gAs In 3.
'Reon 0 age00" CS or co df c CV1rra* cmasfo tW.

'rcS _M hf l KM asdinead wfth We wm me be dvidd by SoL tmmy mf m* to go spf _um vm (hw.

i
A

-j

DOEISWIREP-M
PIGvWw 0
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Fuel Radionuclide hIventory Worksheet
IL VudAW:eFvIatg bfo tion

Fuel Name: TRIGA (FLIP) ANL-W (NRAD)
SlF ID S 884

Fuel Unis & Dew: 61- ELEMENT
Heavy etal Mas: BaL.10.858kg, EOL.1060g
ROD Storage Site: INEEL

'Fqd decay Or date: 1994

Estimates se of: 2010
Tenplate: TRFGA-FP (LWiA.Zx, SST, 60 b 100%. U)

'Tmplate Sunup(Wd): e6.52
Tunplate BOL Heavy Metal (UK): 0.000196

Estinated
Canister usage:

180.55

IL Eiismata ; l nm x. Xb b Y. Yb | Gamma Sources

Photon Total
CVMWd Fromn Noaitl Bounding Fuel Initial Activity oMin Fuel Bounding Fuel Energy P _otonsrsec

Radlonucide Template Fuel Burnup (UWdf Durnup (MWdl '(Col hventodes(CI) hnventoeCI) Group (bounding)
Ac-227 5.6765E-10 26321 445.18 O.ODE+00 1A9E-07 2.53E-07 Avg.tleV
Arm-241 1.1720E-02 26321 445.18 O.OOE+00 308E+00 5.22E+00 00150 5.003E+13

_y

Ai-242M 263.21 445.18 .OOE+00 6.15E-03 1.04E42 00280 1.042E+13
263.21 445.18 0.00D+O0 8.15E43 1.38E-02 0.0375 9204E+12AM-243

C-14 12574E-04 26321

1.34E 02 0.1250
26321 445.18 O.OOE+00 7.36Et01 125E+C0 02250 .052E+12

Co-6o 3.3343E-01
Cs-134
Ca-135
Cs-137 I
Eu-,154I

11 26321 445.18 O.OE+00 8.78E+01 1.48E+02 0.3750 2217E+12
2 263.21 445.18 Q.COE+00 5.99E+00 1.01E+Ot1 05750 3.66E2.3
S 26321 445.18 O.OE+00 5.20E-03 8.79E-03 0a850 1.114E612
1 263.21 445.18 O.OOE+00 5.72E+02 9.67E+C2 1_2s00 1.1606E13

5.5066E42 26321 o

Eu-155 1.311SE-02

I0 1.58E+O0 2Z68EE+C0 I S0 6Ji27E6.4
0-00E+0O 1J86E44 3.17E44 I 5.M 7 :I5E4W

Kr-85 1.S077E-i 26321 445.18 0.00E+00 3.44E+01 5.82E+01 I 7oo0 9.145E+02
ND-237 26321 445.18 .OOE+00 3.20E43 5A1E-03 I 1it o 1D49E+02
Pa-231 26321 445.18 C
Pb-210 22760E-13 26321

E+00 1.33E+01 2.26E+01
445.18 0.00E+40 3.7DE-01 6.26E41

Pu-240 1.1553E43 26321 445.18 0.00E+00 3.04E41 5.14E41
Pu-241 2.6578E41 263.21 445.18 0.00Q+00 7.0DE+01 1.18E+02
Pu-242 4.9910E46 263.21 445.18 0.00E+00 1.31E43 Z22E643
Ra-226 1.2541E-12 26321 445.18 0.001.+40 3.30E-10 5.58E-10
Ra-228 2.1843E-11 26321 445.18 0.00E+00 5.75E49 9.72E49
Ru-106 1.0722E44 263.21 445.18 0.OOE+00 2.82E-02 4.77E42
Se-79 12831E4S 26321 445.18 O.OOE+00 3.38E43 5.71E43
Sn-126 12090E45 26321 445.18 0.0E+00 3.18E43 5.38E43
Sr-90 2.0204E+00 26321 445.18 0.00E+00 5.32E+02 899E+02
Tc-99 4.0319E44 26321 445.18 0.006.+40 1.06E41 1.79E41
Th-229 14217E-10 26321 445.18 0.006+00 3.74E48 6.33E43
TIF230 3.6906E-10 26321 445.18 O.OOE+00 9.71E6+ 19.4E607
TIF232 Z38&57E-11 263.21 445S18 O.OOE+00 628E-09 1.06E485
Tl- 20EA.4E7E407 263.21 445S18 Q.OOE+OO 3.91E4S6 6 B1E4S
tl-23 4.1251E407 263.21 445.18 QOOE1+OO 1.09E404 11.84E-44
U-23 6.9D17E408 263.21 445S18 nODOE+00 1.82E4S6 3.07E4S
t-24 3.4546E406 263.21 445.18 0.OOE+00 Z.09E404 1.-54E4-3
tl-23 -2.ffS72E406 263.21 0.00 1.ffSE42 1.58E42 1.65E402
U-236 1.3575E4 263.21 445S18 0.QOOE+OO 3.57E43 6.04E4-3
LI-=8 -2.269BEEff 263.21 0.00 1.01E403 1.0SE403 1.09E43
Y490 Z.0219E+OD 263.21 445:18 Q.OOE+OO 5.32E+02 9.OOE+02
Other RaconuSese 5.f1E+02 aA9E+02

tempate Selection Summarv
From SWF Used Iasis for Parameter Dielrences[ ietr Modtor LWANDUZIRC HYDIDE LW AND UZIRCHYDRDE

Fue Cleddig SST SST
BOI m Conatuents U U

301L Enridmant % 70.2247tst eo b 100

CunpSutnnwy IMWdm FrmSMi0~nft asis lor bumnup used In essnate:

Km f~ ....... :2t 243.50 NM bm Mbn Srcl km SFD Www ID tN"d.
udhbt:i 445.t 487Dt S'*tKVKVndfCIY*SFD (ambd tot.

astimated Sumup I
l. Julipr Given Bumup Estimated FOL. Huven SOL Hu

Hclnira l.[| .07 0. 10
tBluodt: t. 0012J __

Reactor vmldo, core 10oal. orage. ht.plg or oter doe critnnig that Inraaon cesed lot uel.

Thermal Power
Nominal Meat Bounding

*uir Neat Ootput
(Watst) (Watts)
68E+00 IASE401

Total Total

ctal hemp tor Sf uel assodated wih this weeet must m be dvkbed by SOL heavy mtal mea to get specfc bump vdaes (MW&Mr).

D06/SNP/R6P478 

March 2003

RevisIon 0 
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J
Fuel Radionuclide Inventory Worksheet I

L uel aNd Te ipm4 te n s1eito.
Fue emo TRIGA (FUP1 AUSTRIA

SNF ID 5: 492
Fud Unts & Deem 10 -ELEMENT
HeyMetl Msae: B0b1.96kg ECOL..951g
ROD 5wap Save MM

'Fuel dey stear das: 2010
Est" " da: 2010

Templale: TRK;A-FLIP LWA-Zex, SST, 601 100%, U)
bTanplatenumhItp(MW4d: 66.52

Tmala SOL Heavy Motel Mae (UM 0.000195

EslhmteW

Canister usage:

Ternphle Da Tkhw S years
LIL Estimate Fe: X.X b Y. Yb Garme Sore

7 7 ~~~~~~~~Photon TOMlt
- ClIlWd From Nlominal Bowmding Fud Initia Actlhlty Nonbial Fud BOundOg Fuel EneWg Pholateo

Pta( kW Terplab Fud Bumup (ilWdf Bkugnp (UWdf (Co 104010r(Ce) Invfe.*Cl Gfup ( bouixfng)
Ac-227 2.848SE-10 47.51 95.02 0.OOE+00 1.35E-08 2.71E408 A0. MbV
Am-241 7S1767E403 47.51 95.02 O.ODE+00 3.60-01 7320E41 0.0150 1-533E,13
Am-2420 Z.4459E-0S 47.51 95.02 0O.E0800 1.16E043 2.32E403 O.C250 336E+12
As-243 3.0983E-05 47.51 95.02 0.0E+00 1.47E403 2.94E403 o0.575 2S75E 12
C-14 1.253OE404 47.S1 95.02 O.OOE+00 5.98E-043 1.20E-02 0.0575 2370E+12
Ck3 2.76624E00 47.51 95.02 O.OOE+00 1.26E044 2.53E404 1.D500. 1B4SE+12
Cmn-243 3.8244E405 47JS1 95.02 O.OOE OD 1 .82E 03 3.63E403 0.1250 1 .484E+12
Cin-2*1 4.1010E403 47S61 95.02 QO.DE+OO 1.95E401 3.9DE401 02250 1.571E+12
Co-tO 1.2410E+00 47S51 95.02 O.OOE+OO 5.90E+01 11.18E+02 037so 7.838E+11
CB 134 6.5454E401 47.51 95.02 QCOOE+OO 3 IIE+1 SM2E+0t 0575 1.297E+13
Cs-135 1.9753E405 47.51 95.02 QOOE+00 9319E404 1.88E403 o.esco Z390E+12
CS-137 2.7375E+C0 47.51 95.02 O OOE+00 1.30E+02 2Z60E+02 112500 9 14tE+12
Eu-154 1.2324E41 47.51 95.02 O.OOE+00 5.86E+00 1.17E+01 1.7500 1.223E.10
Eu-155 5.3037E-02 47.51 95.02 O.OE800 2.52E+00 5.04E+00 Z250 9.583E809

J
-j

I

F-55 7.
H43 1.1
1-129 7.
Kr-45 2..

47.51 95.02 O.OOE+00 3.78E+01 7.56E+01 I Z7500 8.688E+07
1.022E+07

Nt-237 12121 E-06 47.51

Ru-=O 5.04382-02 47.51 95.02 0.008+00 2.90E+00 9.838+00

PU-2406.4180 47.51 96.02 0.008+00 3.28-06 1.518-061

Pu1 21. a s S e t o 4S2n m 5Ey, 47__51_ ______ ______ _______ ______ ______ _____

Pu-24 4.s90E-0 47.5 95.2 muyE ____37E04_4_4E__

Fla-M 2.400BEr13 47D Us1 9iSfo P02 te O.flEe0a114cee2oE1
R ea2er 1.8ratr4 20E VRIE L M 47.51 950 OOEa01.608 .7E0

____ ___ ___ ____ ___ ___ ___ ____ 47_ _ 51___95_ 02____ ____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___

Th-230 1.22IIE-10475 9.50 5 95.02lk~ ~s O.OE0D 5.siE-0di1.1WE60
Th-232 218496.0247 51 9 .0 inmvith5Ec00ete3d0bh.2E-

TI-206 1.4313E-07 47Et 41ste 9502unwp0fAD-6 .6E
U-232 4A9VE-07 47S 0. Es 95 st2dOLHOOEvD. 199EO5L KM-

Thermal Power

Outped Hem OUIPS
(waftt) (wafts)I

3.12E+00 6.2840
Total Totls

-

'Reacl. sulsltlDm. core remova. Aws'k Wi ft or 0hw dat cwffimtg IW Wmsalon ceased for fusl.

'TCol bhip ford all fud assoate with Oft wokaet nwgt be vided by BOL heavy MnOl mass tO get pecfic Wbhip values (MW4T).
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Fuel Radionuclide Inventory Worksheet
i. Fuel and Template Informatn i

Fuel Nane TRIGA (FLIP) FFCtR
SNF ID 0 996

Fuel tUlns & Desr 6 -ELEMENT
Heavy Metsl Mas: S0L.0.965kg: EOL-0.607kg
ROC Storage s: NEEL

'Frel decay, tr dat: 2D35
Estimates as of:2010

Templte: TRiGA-FL'P (LWI s-Z sr. ST.60 I 100%., U)

Template Bumnup(MWd): 6.52
Tanplate 110. Heavy Metate ses (U: 0.0DO196

.q3.L .sa ~.; e

Estimated
Canister usage:

0.Sx0I

IL Estimates ^ - n, b Y. n Gamma Sources
Photon TOtal

CIIMWd From Nominal Bounding Fuel hitial Activity Nominal Fuel Bounding Fuel Energy Photonshlec
Radionucride Template Fuel Burnup (AN~d) Sumup(MWq) (CI) nventorlies(CI) hwentodes(CI) Group bounMding)
Ac-227 2.848BE-10 339.87 679.74 0.00E+00 9.68E-08 1.94E-07 Avg. MeV
Am-241 7._767E803 339.87 679.74 O.OE+00 2.8+O0 5.15E+00 0.0150 1097+14
Am-242m 2.4459Es-0 339.87 679.74 0.0OE+00 8.31E03 1.86E-02 0025O 2Ao7E+13
An-243 3.0983E-05 339.87 679.74 O.OOE+00 1.0sE-02 2.11E-02 00375 2.129i+13
C-14 1.259DE-04 339.J7 679.74 0.00+00 42tE-02 8.56E-02 0.0575 2.125£+13

9.05E-04

A Cm-244
.Co-60 1.2410E+CO
Cs-134

D 339.87 679.74 O.OOE+D0 4.22E+02 8.44E+02 03750 5608+12
339.87 679.74 0.00E+00 2.22E+02 4.4SE.02 05750 9279£+13
339.87 679.74 0.00E+00 6.71E-03 1.34E4-2 0300 1.70£+13

D 339.87 679.74 O.ODE+00 9.30E+02 1.86E+03 I 1.2500 6.53.E+13
Cs-135
Cs-137 2.737_E+0O

H-3 36000 7.314i +07
1-129
Kr-85

339.87 679.74 0.00r+00 242E-04 4.8.-04 I 5.0000 1.7592+04
339.87 679.74 0.OOE+OO 8.48E+01 1.70E+02 7.000 2016£+03
339.87 879.74 O.OOE+CO 4.12E43 824E43 11D.0o Z314£+02
339.67 679.74 O.OOE+CO 3.82E87 7.63E4-7

NP-237
Pa-231 1.123tiE-4

O.ODE+00

PU-239
Pu-240 1
PU-241 A
Pu-242 A

339.87 679.74 O.ODE+00 4.78E41 9.55E-01
339.87 879.74 O.OOE+00 3.92E-01 7.84E-01
339.87 879.74 .008E+00 1.46E+02 2.92E+02
339.87 879.74 O.OOE+CO 1.70E-03 3.39E431.9910E46

Sn-126
Sr-go 2
Tc4i9

1209DE4- 6 339.87 679.74 0.00E+00 4.11E-03 8.22E43
339.87 679.74 OOD£+00 8.72E+02 1.74E+03

4 339.87 679.74 .OOE+00 i37E4-1 Z74E-01
Th-229 7.7376E-1 1 339.87 879.74 O.OOE+00 2.63£408 5.28Eii
Tn-230 1.2211E-10 339.87 87.74 O.ODE+CO 4.15E481 83E0E8
Th-232 23842E-11 339.87 679.74 0.00E+00 8.10E7 9 1.7248E
Ti208 1.4313E407 339,117 87.74 O.ODE2+CO 4.86E46 9.73E465
amer 4.1927E4n7 33987 879.74 OOE+C 1.42E104 26E4.04
U-233 8.8491 E408 339.8 87.74 Osi0E+CO 2.33E-i6 4.68E465
U-23i4 2.0i89£46 339.87 879.74 O.OO£+CO 6.86£404 1.37E403
U235 2.8e72E-0B 339.87 0.00 I146£43 6.67£44 1.46E403
iJ-236 1.3675£465 339.87 679.74 O.OOE+DD 4.81E43 9.23E403
Ulm -2269£iE48 339287 noo0 9.71E405 8.9i46-0 9.7iE406
Y490 2.6646£+CO 339.87 679.74 O.OOE+OO &72E+02 1.74£+03
O mer onucXWNces I121E+03 2.42E+0
M. i ienpl Selection, Su 'at C''&

lTnpiate Selection Sunmary
Frm8FD iUasi for Parmeer Diferences:

Reactor rato LND U ZC HYDRIDE LW AND U ZIRC HYDRIDE
ifUl CiTddlg ss Z SST

EOL "M C avetltuents:4 u U
SOL Enrichment %, 70M518e7 60b10e

Burnup Summary (MWd_ Haste for burnup used It estimate:
From 8FD oundg- 6e

noinlsk 327.42 339. buecWkm t M" aetl mm fsoye

Checirs

~~~~ I ~~~~~~~~~Estirnated Sw
turnup laiuto Given 6urnup Estimated 0OL HWGiven EO.L MM

Nominsk 1.04 1. 1.0
llloundlnr-r~z2e

Thermal Power

0,.Output Heat Output
(Wags) (Wans)
2.9E+01 4ASE401

Totai Total

'Reactor ELswvn core removal. sorage. ipli o her dt xcdtmnring Vu radat oceasedr fl.

! 'Tolal bsunup for at KdW assodaciated with fIhi wordaet sul be divided by BOL teavy meta l mass to got specific bsvw4 valutes (MA1 ).

DOE�SNF/REP-078 
March 2003
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j
Fuel Radlonuoflde Inventory Worksheet

X Fad andTcsnglste lnforavatiosa
Fuel Heam. TRIGA (FIPI) FFCR OSU

SWU IDUl 702
Fuel UnitsA Dew: -- 4 -ELEMENT
Heaqy etadlMass: 801.0.64kg; EOL-0.617kg
ROD Sowage Sit. NEEL

'Fudl decay aldi dat. 202
Estknatas. as of' 2010

Templat.: TRIGA-FIP (LWAI-Zx, SST, 00 ID 100%. U)
Yunmptate Bunmp(Mwd): 66.02

Temphest 30. Heavy Mead Man. (MT)c 0.000196
TeenoltaDecayThe 6 yaws

Estimated
Canilster agj

Ia-lIv
I 0.06

IL.Estioultes, ~- Me Y. zbb Y. yb I_______Sources

CWJWd From I NomInal B ount
Radioneuclides Template Fuel Bumup (MWWd9 Burnt
AC-227 2.8458-10 21.87 4
Am-241 7.5767E-03 21.87 4
Am-242m 2.4459E-05 21.67 4

dlin Fuel Inkltia Activity Nominal Fuel IBounding Fuel
ip (IWW) (CO) rivntoae(CI) bwentouiespa

Pleoton Total

Group (bounding)

3
2'1.238-06 Avg. MOV

0.0150 6.693612

Am-243
C-14
01-38
Cmn-243
Crn-244
CO-O0

3.0983E-05 21.67 43.34 0.006+00 6.71 E-04
1.2590E-04 21.67 43.34 0.001E-0G 2.73E-03 5.46E-(

:-06 21.67 43.34 0.006+00 5.77E-06 1.15E-04 I M.OM6 8.430.11
21.67
21.67
21.67
21.67
21.67

43.34 0.00E+O0 8.29-04 1.661E-03 I 0.1250 6.769E.11I
43.34 0.008+00 8.896-02 1.78E-01 I 0.25 7.164E.11

.00 2.69E+01 5.38E+01 I 0375 3.5758E.11 jCS-134 6-5454E-01 I I* 0.575 1.16E.12
CS-i135 1.9753E-05 4 I 1.0656,12
r- 1 -147 0 707t�..JV� 012 wr A% � .12
Eu-i 54 1.=34E.01 21.67 43.34 0.00E+00

5.3037E-02 21.07 43.34 0.00E+00 1.15E+00 2.30E+00
43.34 0.001E+00 1.72E+01 3.45E+01 2.7500 3.962E.07

W3 -0.00E+00 2.28E-01 4.56E-01 3.5000 4.663E+06
1-129
Kr-85 21.67

21.67 43.34

3.096-06
1.006+01
6.25E-04
4.7E-08
2.67E-12

5.0000 1.1 17E+03
I 1.286E402 J0 1.475E+01

Pa-231 1.1230E-09 21.67 43.34 0.006+00 2.4
8.16366-14 21.67 43.34 0.O06+00 1.34E-12
1.1302E+00 21.67 43.34 0.006+00 2.456+01 4.90E+01

43.34 CL006+00 1.19E+00 2.38E+00
PU-239 0.006+00 3.0516-02
PU-240
Pu-241

21.07 43.34 0.000+00
21.67 43.34 0.006+00 I
21.67 43.34 0.006+00
21.67 43.34 0.006+O0

6.09E-02
6.00E-02
1.86E+01
2.106-04
1.04E-1Il

Pu-242_
-.13 5.208E-12

I

I
43.34 0.006+00 3.956-10 7.90E-10

Ru-I0e
Se-79 1-2832E-06 21.1

4.48E+00
5.56E-04

Aq �

sr-go 2.5646E+O0
4.0319E-04

21.67
21.67

43.34 0.00E+00 5M5E+01
43.34 0.006+00 8.74E-03
43.34 0.006+00 1.68E-09

1.75E-02
135E-09The229 7.73756.11 21.67

Th-230 1.W811-10 21.67
Th-232 2.3842E-11 21.67
T1-208 1.4313E-C07 21.67
U-22 4.1927-07 21.67
U-233 6.84916-08 21.67
U-234 2.0169E-06 21.87
LU-235 -2.6572E-06 21.67
1U-238 1.3575E-05 21.67
U-238 -2.26986-06 21.67
Y-90 2.5640E+00 21.67
Other RaclonucIdes
II. Template Selection Sunenary. liim p Sumanar, and C

jL02tate Selection Summary_____

43.34 0.006+400 2.688-09 5.29-09
43.34 0.006+400 5.17E-10 1.03E-09
43.34 0.008+00 3.10-06 6.20E-06
43.34 0.00E+00 9.09E-06 1.82E-05 Thermal Power

J.
0.006+00 1.486-0 2.97E-06

4.37E-05 S.75E-05
9.09E-04 9.676-04

Nominal Head B~ounding-
Outpxt Heat Output
(waftt) (wafts)

4334 0.000+00 2.940E-04 5.86-04
0.00 6.47E-05 6.43E-05 6.47E-06

43.34 0.006+00D 5-56E+01 1.114402
7.728E01 1.54E4+02

lasis for Parameter Differencese

IA2E.06 2.45E+00
Total Totld

Frem SF Used if
Reaclat Moeae, WAD U-ZIC YDRDE LW AIQU:Z:CHYIXt6DE

Fuel=Cads:! 56?ST
WI1 HAI Cons iurt: uU

OML Erwitlcima%!I In MMO ehm I

j
rBimtup Sumnmaey (IIwd?

1I Frum SF0Noafbaft
aasfor burnup used Ie estimate:

43. hid ars otottldtlbahkemste km*,sloW

I.

I-4
flurup Multioller up I

Nomiala¶ 0.101
0.2DI

-iggl
Estimasted 80OL HMVGkve EOL Hal

'Readcr ah.*iwn core vreoval. storage. shiorcin or 001 Ids corm*ml VWa Irra"Mto ceased for fuet.

'T;D otdbsr ftr at fuW sassodated w~lh Uhs worksheet mudis be deeded by DOL h~wdy me mass is get specfu burs Valuee (WdUtT)- J
I

DOEISNF/REP-M7
Rev~swo 0

March 2003
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Fuel Radionuclide Inventory Worksheet
.L Fuel an Temlate Jafw~tionnnu:..

FIu Naen TRIGA FLIP) FFCR SO. KOREA
StF D t: 733

Fuel Units & Ducr 4 -ELEMENT
Heavy Mleta Mass: SOL0.638kg: EOLo.560 kg
ROX Storage Site: -IEEL

'Fuel dewa strt dae: 1997
attimtes as o,: 2010

Template: TRIGA-FIP ILWAU.Zm SST, eo 1100%, U)
emplate Sumup,(UWc: 86.52

Template SoL Heavy Metal Mas PM: 0.000196

Estirated
Canister usage:

118 riO'
1 nSx1 I

T.np~u e tW ny .5 3. 1 Tlull a W ___________________

LEtismatus - X. xb b y y Gamma Sources
Photon TotaM

ClJIWd From Nominal Bounding Fuel Ihitial Activity Nominal Fuel Bounding Fuel Energy Photonsisec
RadiLonuclide Tempate Fuel Burnup (UWdf Burnup (MWdf IC) Inventorles(Ci) 1"entodes(CI) Group a-udng)
Ac-227 4.2243E-10 73.37 146.74 0.002+00 3A10E08 6.20E-08 Avg. 11v
Am-241 9.9143E-03 73.37 146.74 0.00E+00 727E-01 1.45E+w0 0.0180 11.82E+13
Am-242m 2.3903E-05 73.37 146.74 0.002+00 1.75E-03 3.51E-03 0.0250 3S.72.12
Am-243 3.096BE5-0 73.37 146.74 0.OOE+00 2.27E-03 4.54E-03 0.0375 3.501E+12
C-14 1.25S1E-04 73.37 146.74 0.O0E+O0 9s23E403 1.85E-02 0.0s7 3651E+12
Cl-36 2.6624E-06 73.37 146.74 0.OOE+00 1.95604 3.91 E-04 00O850 Z214E+12
Cm-243 a3e336E-0 73.37 146.74 Q.ODE+OO 2.49E4 3 4.97E403 0.1250 s eAs+12
Cn-244 3-3vME403 73.37 146.74 O.ODE+Ov 2.49E401 4.97E401 022EO- 1.8tSE+12
c1-12 6.4311E-01 73.37 146.74 0ODE+00 4.72E301 9A4E041 03750 3.1O5E+11
Cs-134 1.220E4-01 73.37 146.74 O.OE+00 8.9sE+0w 1.79E.01 70s00 .28E.13
Cs-135 119753E50 73.37 146.74 O.O0E+O0 t.4sE0-04 1.E43 213OA s212E+1I
Cs-137 2.4384E+00 73.37 146.74 O.ODE+OO 1.79E+02 3.58E+02 1 2500 73G2E+12
Eu-t54 8-2396E402 73.37 146.74 O.ODE+OO 6.5E+00 1.21 E+Ot 1.7500 1.9C3E+10
Eu-155 2.e3e3E 02 73.37 146.74 O.OOE+00 1.94E+00 3 S7E+00 225Dv 22S3E+0r8
Fe-66 2.100tE401 73.37 14.74 O.DDE+00 1.s4E+01 3 or8E+01 2.7sso 4.924E406
IS3 7.ssssi-43 73.37 146.74 O.ODE+OO s.ii4E401 1.17E+00v Ss= 6.154E+05s
1-129 7.12ti7E407 73.37 146.74 QOOE1+Oo s 23E4-5 1.OsE404 6R0 3.145E+03
tr-ti5 1 .807OE-1 73.37 146.74 QorE+oo 1.33Ec41 2.65Ec41 7 CODO 3.618E+0w2
Np237 -.2-3sE-s 73.37 146.74 QaaOE+00 8.90E404 t.78E43 t1CO= 4.151E+^01

73.37 146.74 o.o0E+OO 9.63E-08 1.93E-47

Pw238 5.2708E-02
PU-m S 1.4054E-M 73?v7 146.74 O.QOOE+OO IME03E1 2.0eE-01
Pv-240 4.154E-043 73.37 146.74 0. 0E+O0 247E-02 5.2-01
Pv-241 3.3ea9E41 73.37 146.74 0.00OOE+ o .46E+01 4.98E+01
Pu-242 4.99IOE-06 73.37 1 4.74 O.QOOE+OO 3.66E404 7.32E-O4
Ra-226 e .139sE-13 73.37 1 4.74 0.QODE+OO 4.50E2-11 Q 901E2-11

Ra-M v 2.0490iE-1 1 73.37 146.74 O.QODE+OO 1 -SOE409 3.OIE-09
Ru-106 3.329sE3 73.37 1 4.74 O.QOOE+OO 2.44E41 4.89E-01

Se 79 12831E405 73.37 1 4.74 0.O.OE+OO 9.41E404 1 i.SE43
Sn-126 112090E405 73.37 146.74 . O.OOE+OO ar87E-04 1.77E403
Sla90 ad276aE+0a 73.37 671.717E+02 3.34E+02
Tc-99 4.0319E404 73.n7 1 4.74 O. OaE+00 2.96E402 5.92E402
Tb229 1.0973E-10 73.37 146.74 O.QOOE+oo &05E-09 1.61E-ri
TIFS 2294OE-10 73.37 U6 . 74 .onE+aO 1tEtts 3.37E-[S
Th-M 2 23842E-1 1 73.37 U 46.74 O. OOE+OO 1.75E409 3.sn0E-09
TI-2 t 1 .4SS7E407 73.37 1 4674 0.QooE+oo 1.Q9E45 2.1DE-05

U-232 4.1927E407 73.37 146.74 . QODE+OO 3 DrsE-0 e .1sE-Os
U-233 e 746E-ii 73.37 146.74 0.QODE+OO 5.0gtE46 11.01E405
u-234 2.7511E406 73.37 146.74 O.QODE+OO 2.a2E4-4 4.04E044

up235 Sum572E-r0 7337 0.a O 9.u es Ee4 7.70Et4 mtEe4
U-236 1 3575E405 73.37 146.74 O.QODE+OO 0 .98E44 1 .95E403

-23 i -2.2e98E- 71 73.3 a 0 6.44Eh05 6.27E-s SAelt4E064
Y-9^ < 22775E+00 73.37 146.74 .3 2OE+. 1.0 7E+O2 3.iE+0

Oter Radionucldes 1.75E+02 3.55E+02
1LalTe Wtf-fo Som Brtvp Suanr= g _ bck

Tomlate 5electiran Summary I
From SFD u ed f r oss1r Pameer Cifhrence=

Reactor liitvdt7di LW AND U ZIR-' HYDRIDE LW AND U ZIRC HYDDE|
FUe iCladdeg . ssr ESST |

iWL-41 MmCOmritmnl U U I

SOL CI hnwt -/I 89 98432602 tSO bI100OD

turup 5urnnary i(tWdf fosi r bunuip usedin hestimate-
hemn SFD I F . |la

t=ig 30.071 ims ooh3 ad Imm Mm ym wetal mdw

Checks|

Eaknated iturnuWV
Somur Itiu>liper Glwon Surnup isttn* E01. tMGn tOL t4U

Nominl 014 Em[ 1-v
Boulclding' .

Thermal Power
Nondnal Nee Eounting

Outt Hat Output
Iwans) Watts)
.092E40 .17E4OD
Total Total

'Far n ,iphdown, core rmovm . sorage. OmppkV or o8w des nding NW 1radallon cesed for hlo.
1'To btiu for aD hW assocated wit We woiusheet mAt be divided by SOL MMavy metal ma ID Wet spe08c teap valus (MWd4M.

DOE/SNF)1REP-07
Revision 0
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j
Fuel RadIonuclid Inventory Worksheet

IL flh andTem3p1" ntnm io s .O
Fuel NU TRIGA (fLF MEXICO

SW IB t. 493
Fuel Units 4 Dese:. 35 -ELEMENT

b Metal 1as: BOL=6Mg EOLt.862kg
ROD Slorage Slb: INEEL

'Ful dec yeSWt dat 2010
Est_ mma da: 2010

Tanpiet: TRIGA-FLP (LWAU-Zrn. SST, 60 10 100%, U)
bTunhte BDu-p(UWd 6652

Ternpel DOL Hewry mewd Mm (U: 0.000196
Tempate D-cy Thk B Yar

Estkiinated
Canister usag:

0.32

JEL sFasites I 'a 1. W b Y.Yb I Garrma Sources.

Nominal Bounding Fuel nitial Activity Norminal Fud Bounding Fuel Energy TCUUWd Fm
Radionuclide Tenplate Fuet Burnup (MWd) Burnup (MVdW4 ; (CI)
Ac-227 2.8488E-10 64.67 129.34 0.OOE+C
An-241 7.5767E-03 64.67 129.34 O.OE+
Arn-242m 2.4459E-05 64.67 129.34 O.OOE4C

Inventorles(Ch lavenvutorlestCill I Croun (ban="nalI- A
40 1.58E-03 a16E-03 I

aO93E-05 64.67 129.34 O.ODE+00 2.0DE403 4.01E-03 0.0375 4.051EM12
I O.OOE+00 a14E-03 1.63E-02 0.0575 4.043E,12

1.72E-04 3.44E-04 0.0850 2.16E+12
CM-243 3.8244E4 JI 2.020E+12
CM-244 4.101OE03 64.f7 129.34
Co 60n I 2AI4..VO AA A7 100.s n nnsn

-- - -- --

Cs-134 6.5454E-41 64.67 129.34 O.OOE+00 4.23E+01 B 47E+01
Cs-135 1.9753E40 64.67 129.34 O.OOE+00 128E-03 2.554-03 0I500 3239E+12

2.73756+00 64.67
64.67
64.67
64.67
64.67
64.67

129_t4 O.OOE+00 1.77E+02 3.54E+02 12500 1244E+13 j129.34 O.ODE+00 7.97E+00 1t59E01 1.7500 1.664Et10
3.43E+00 8L86E+00 2250 1304E+10

Fe-6s
H-3 1.0531E-02
1-129 7.1287E47 129.34 O.OE+C

2.7500 1.182E*0
3.5000 1 .s2E.07
sooo0o 3.326.00
7.ooc0 3.8396E02
11 OO 4.4056E+01 AKr-8s 2.495SE-01 64.67 129.34 0.00E+00 1.61E+01

1.2121E-0s 64.67 129.34 0.00E+0D 7.s4E-04 1,7E-03
R 129.34 O.O0E+00 7.26E-08 1A4A-07

3.99E-12 7.97E-12
Pmr-147 1.1
PU-238 5.4826E-02

1.46E+02
7.09E+00
13s2E01
1.49E-01

Pu-239 1.4056E63 64.67 129.34
Pu-240 1.1536E403 64.67 129.34 0.O0E+00 7.46E-02

42sE4-01 64.67 129.34 0.006+00 2.78E+01 5566E+01
0.00E+00 3.23E44 .46E-04

1.5E-11 3.11E-11
-4

J
Ra-228 1.8220E-1
RU-106 1.0343E41 64.67 129.3
Se-79 12s32E-0 64.67 129.34
Sn-126 12090E-05 64.67 129.34 .OOE+00 7.82E44 1.56E-3

Th-229

64.67
64.67
64.67
64.67
64.67

129.34 G.OOE+00 1.66E+02
2.61E6-2 5.21E-02

3.32E+02

1.00E-06
T230 1.2211E-10
Th232 2.3842E-1 1 129.34 O.OE+00

1.4313E47 64.67 129.34 0.00E+00 I
U-232 4.107M47 64.67 12934
U-233 8491E-06 64.67 129.34
U-2 2.0189E-06 64.67 12934

O.OE+00 Thermal Power
Nominal Heat Bounding >

Outp I 'Heat Out"

424E.0 SABE40e
Total Totl

A
U-235 -2.6572E-06 64.67 0.00 1.04E-02 1.02E-02
U-236 1.3575E605 64.67 129.34 O.OOE+00 a78E44
U-238 -2.2698E4S 64.67 0.00 6.94E44 .93E644
Y-0 2.5646E+00 64.67 129.34 0.00E+00 1.66E+02

1.04E-02

Othe Radionuclides

TLTemplate Selction Summary im~uSF ~~~~~~From SFV
Reau, Cleddetoe1 LW AND U ZIRC WeDRII2

FuelCedhg SST
DOL HU Coafuae UZI~

DOL Enrichment %:19 75 16

2.30E+02 4.61 E+02 I

fBasis for Parameter Diffeences:

J

[BmpSununary (UWdf BasiDcE~U~ld o 1urbneup used In estimalec.

a noun ~~~ ~ ~~~~~129 bnup asaunwdtabom Mg ati b hmp~j

Wr-p"I"'s' Gwme sumap Estald EO HXdm EOL NU

'Rslorshudown, core rermowal. storage. * Vour ceasbcnfmVOw ra moed fto buid.

'ToWd bump to, all kid aseocistd wlh Othi wodrheel must be fOlded by B0OL heavy meld mass tOD gmt spedlic burmp vakee (MWdIMT.

-J1

I

j
A

XOEISNF/REP-47
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Fuel Radionuclide Inventory Worksheet

L~ Fuel ad 'I~emlate lIlfornliom
Fuel Name: TRIGA (FLP) OStl

SNF ID V 240
Fuel Unit & Descr 87 -ELEMENT
Heavy tiat Mass: BOL.17.062kg; EOL=Il625kg
ROD Stoage Sie: INEEL

'Fuel dcay t date: 25
blmastes as of: 2D0O

Twnplate: TRIGA-FLP /LWAJUZa, SST, D AtoD 100 9
9
ttmplate Bumup(MWd): 66.52

Template BOL Neay Mebta Mses JlUT) 0.00196
T-nlIte Oa Thne A

Estimated
Canister usage:

187x1W
0.Q78

WLEstnates2 . X . tb Gamma Sources
Photon Total

ClIMWd From Noninal S01ncd109 FII Itial Activity Nominal Fuel Boundng Fuel Energy Photonssaec
Radilonuclde Template Fuel SunupMWd s Burnup(UW4' (Cl) wmentodes(CI) hwentoriles(CI) Group ou.nding)
Ac-227 2.8480E-10 1,356.06 2,712.12 O.OOE+00 3.86E-07 7.73E-07 Avg. 6eV
Am-241 7.6767E-03 1,356.06 2,712.12 0.OuE+00 1.03E+01 2.05E+01 00150 4.372E+14
Am-242m 2.4459E-05 1,356.06 2,712.12 0.00E+00 3.32F-02 &6.3242 0.o250 9.8032.13
Am-243 3.0983-05 1,356.06 2,712.12 0.00E+00 4.20E-02 &40E-02 00375 8.494E.13
C-14 1.2590E.04 1,356.06 Z712.12 0.00E+00 1.71E-01 3.1E41 00575 8.47SE413
CI-36 2.6624F-06 1,356.06 2,712.12 0.00E+00 361E-03 7.22E403 0.0850 6275+13
Cm-243 3.8244E-05 1,356.06 2,712.12 0.00E+00 5.19F-02 1.042A41 0.1250 4236E+13
Cm-244 4.1010F-03 1 356.06 2,712.12 0.00E+00 5.562+00 1.1tE+01 02250 4.483E+13
Co060 1.2410E+00 1,356.06 2,712.12 0.00E+00 1.60E+03 3.37E+03 0a_3 2237E13
Cs-134 6.5454FA41 1,356.06 2,712.12 0.00E+00 8.8681+02 1.78F+03 05750 3.702E+14
Cs-135 1.9753E245 1,356.06 2,712.12 O.OOE+00 2.68tE42 5.36E42 0.850 6.7902,13

0.002+00 I 7.42E+03 125 2.809E.14
3.34E+02 1.75uO 34W8.11

Fe-65I
H-3
1-129

F.9555E41 1,356.06 2.712.12
1,3ff.0t 2,712.12 0.00E+00 1.43E201 2.60E+01
1,356.06 z712.12 0.O0E+00 9.672-04 1.93E-03 SAVDD 6.99JE+04

2.4955E41 1,356.06 2,712.12 0.002+00 3.38E+02
0.00E+00

6.77E+02 7.O0u0 .045E+03
329E42 1 =1 92E332.02
3.05E46 I

PFn-147 1.1302E+00
Pu-238 54W26E042 -1,356.06 2.712.12
Pu-239 1.4QffiE43 idS.O 2,712.12 O.ODE+OO i.91E+ttO 38tE+OO
Fu-240 1.1636tE403 1,^a56.06 2,712.12 Q.0uE+OO 1.56E+00 3.13E+OO
Pu-241 4.2995E-01 1,35.06 2,712.12 QOO0E+00 5.t!BE+02 1.17E+03
Fu-242 4.99 tOE46 1,356.06j 2,712.12 QOuOE+OO Q77E403 1-4tE402
RA-226 2.400tBE 13 1,356.06 Z712.112 QOO0E+OO 3.25E-10 6.51E-10
Ra28 1.8220E-11 I 1,356.06 2Z712.12 Q.u^E+OO 2.47E-08 4.94E4S
Ru-106 1.0a43E401 1,^a56.06 2,712.12 Q.u^E+OO 1.40E+02 2.81E+02
SO-79 1.2632E405 1,^a5tj.0tj 2,712.12 O.OuE+OO 1.74E42 &48E 02
Sn-t26 1209E054 1,^a56.06 2,712.12 QO.OE+OO t.64E402 3.28E402
Sr 90 2.5646uE+00 1,35.06fit 2Jt12.12 QO.OE+OO 3.48E+03 6.96E+03
Te-99 4.0319^E44 1,356.06 2,712.12 Q.OOE+OO 6.47E401 1.09E+OO
Th-229 7.7375E-11 1,^a56.06 2,712.12 __ QDE+OO 1.05E407 2.10E407
Th-M3 I 97tE-10 1,35.0tj 2,712.12 QOu^E+OO 1.6tjE4C7 3.31E4Y7
TIF232 2.3842E-1 1 1,356.06j 2,712.12 QOO0E+OO 3.23E4S &47E-08
Tl 20 1.4313E407 1,3ff.06 2,712.12 Q.u^E+OO 1.94E404 38E0E44
Lt-232 4.1927E4G7 1,356.06 2,712.12 QOO0E+OO 5.69E404 1.14E43 _
LJ233 6.t!491E-8 1,3ff.0tj 2,712.12 Q.OOE+OO 929E46 8tjE044
LL-234 2.0189E-tj 1,35.06 2Zt12.12 QOOE1+OO 2.74E403 5.4SE403
lJ 236 2.6572E406 1,35.06 0.00 Z68E402 9 22E^02 258E42

Lt-23ti 1-%767E-5 1,35.06 2.712.12 QOO0E+OO 1.84E402 3.6t E402 _
tJ-238 -2269E408 1,356.06 0.00 1.73E43 1.69E403 1.73E403
Y-90 2.5664tE+oo 1,356.06 2,712.12 Q.OOE+OO 3.48E+03 6.9s6E+03
Other Palr~iis 4.S3E+03 t9.66E+03

Thermal Power

ion-anal H"; Bonet
.OtuW "O Ouu

watt) waftl )
6.9E401 1.78E.02

Total Total

r,^. turnep bum

[Easts for Paramn e Differences:
Reactor MoLWrANDg-U RC HDI0E0Lw

30O. HU Cvnstktuwds .- L.AL..
Olu Emulchment V 0.19M87959181

r(UWd-)

SOlo 100 I

basis for bumup used in estimate:

IF From SFD I tE .td
"Mk*P[d

ioncliir

4822 51 . i3 6 c N aI* elb a cd ojal dk ei ie f aiet el rA m e deeliu ed.
z Arwdngk suva lwd IDbetdrie eare bwwe

Icheeks
l

I

- ~ Mu~ip Utimated B ~ I
BumwUURIAW GtenSumu I Esthmated EOL tOMfG~ve EOL HU

2Jt11

*^y'l -- =~ A
Reactor Wdwn, we remoal, storage. *#pOg or owth dat crmm*V il kradalon eae for kueW.

bi w btVup ford fatuel astoda wd l wth8 wod et neat be dyided by SOL. heavy metal mes IDet 9 iedic braius vakea (MWdMT).

DOE/SNF/REP478
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j
Fuel Radlionuclide Inventory Worksheet

L Fluelad tmitniro.>
Fad Nas TRIIGA (FLIP) SLOVENIA

SNF I #. 495
Fad Unite i Descer. 28.- ELEMENT
HeMeldU" Mam BOL4.9$7khg EOL-4.655
ROD Starg. SONm IEEL

'Fual deo tat data: 1990
Estimates as o: 2010

Tempit TRIGA-FUP (LWJZM SST. 60 lo D%" 1 W
rTemplate Boauup(l2Md 66.5

Twnplt O Heav Med Mas_ (UT). 0.196
T V. 0D Tb-e 10

Estimated
Caniste usI: l

0.'x2w J

iIL Estinamt . X. xs b ye Yb Gamma Souress
Photo Totil

CUWd From Nomhal BoundIng Fud hitial Ac~vty Nominal Fud Bounding Faid Energ Photonalao
Radlonclide Temnpiat Fud Buanup (UWd) Bwnup (lWdf : (Ci) lnvento(CI) Ivedntod(CI) Group i boundino
Ac-227 4.2243E-10 281.70 563.41 O.OOE+00 1.19E-07 238E-07 AVg 'IsV
Am-241 9.9143E-03 28t.70 563.41 O.OOE+00 2.79E+00 5.59E+00 0.0150 7224Et13
An-242m 2.3903E-05 281.70 563.41 O.OOE+00 8.73E-03 1.35E402 0.02s0 1.525E+13
Amn243 3.0968-05 281.70 563.41 O.OOE+00 8.72E-03 1.74E-02 0.0375 1.344E*13
C-14 1.25814-04 281.70 563.41 .OOEC00 3.54E-02 7.09E-02 0.0675 1.402E+13
Cv36 2.6624E408 281.70 563.41 .0OE+O0 7.50E-04 1.50E-03 0.0850 8500,E12
Cm-243 3.3870E45 281.70 563.41 O.OOE+00 9.54E-03 1.91E-02 0.120 S.174E+12
Cm244 3M.870E-03 281.70 563.41 0.OOE+O 9594E-01 1.92E+00 02000 7218E212
C-60 643121E4-01 281.70 563.41 OOE60 t.84E+02 3.82E+02 10370 13.4E+12
Cs-t34 122E-01 281.70 583.41 O.E0+00 3.44E+01 &87E.01 077so &483E*13
Cs-135 1.9753E-45 281.70 563.41 O.OE+00 5S.6E4-3 6.16-11E42 08s00 358E
Cs-137 2.4384E600 281.70 563.41 O.E0+00 86Z.E+02 1.37E043 12s2 28W+i3
Eu-154 52396E-02 281.70 563.41 0.O0O60 2.32E401 4.64E+01 t.7s00 4.0i3+10
EIF155 2.4830E420 281.70 563.41 O.006+00 3201 1.49E+01 22500 8.6 +
Fe-24 2.1t01E4- 281.70 563.41 O.OE+00 5.92E+01 1.18E+02 217500 1 89E+O7
Pu-241 37.9555E-4 281.70 563.41 .OOE+00 2.24E+01 4.48E900 3sooo +079E+0
Pa129 7.1284-07 281.70 563.41 0.00E+O0 2.01E4 4.02E48 4 1.6-0 1204
Kr-85 1.8170E3-1 281.70 563.41 O.OE+0 5.097E+61 t.42E+02 7.000o 1nssE+03
Np-237 12135E405 281.70 563.41 O.OOE+00 5.42E-03 1.1523 11.0CCO -0594E+02
Ps-23i 1.231E-09 281.70 563.41 .OOE+O 3.670E-07 7.394-07
n-12t0 1.t200E-13 281.70 563.41 .OOE+00 3.16E-11 6.31E-11

Prn147 2.2086E0t 281.70 563.41 0.00E+00 &O41+01 1.70E+02
Fi-238 52706E042 281.70 563.41 O.0OE+O0 1.48E241 2.97E+01
Pi-239 1.4054E97 3 281.70 563.41 O.OOE+00 3.96E-0 7.92Ei-0
Pu-240 2.12540-13 281.70 563.41 O.OOE+O0 6.25E4-08 615-01
Pu-241 3.384OE2-1 281.70 563.41 O.OOE+00 9.52E+20 1.30E420
Pu-242 4.99tOE4-0 281.70 563.41 O.OE+00 4.41E-03 2.8E4-03
R-226 &1392E-13 281.70 563.41 0.O0E+OO 1.73E-10 2346E-10
F-228 Z.0490E-08 281.70 563A. O.OOE+00 5.77E49 0.85E4-
Pu-tO8 3228E4-03 281.70 563.41 O.OOE+00 938E4t 1.88E+5e
So-79 2.5728 045 281.70 563.04 7.0OE+OO 36tE-03 7.23E4W3
Sn-128 132055-05 281.70 563.41 O.OE+00 3.42E-03 7.8E4-03
Sr-90 2.2760E+00 281.70 563.41 O.0DE+O0 6.42E+02 1.28E+03
Tc-99 4.0319Eae4 281.70 56.41 O.OOE+O 1.14E401 127E-0
Th-229 1.0973E-tO 281.70 563.41 O.OCE+OO 3Q9E408 &.t8E48
Th-230 2.Z94OE-tO 281.70 563.41 O.OOE+CO 6.46E4O8 t2.9E47
T1F232 2.3842E-t 1 281.70 563.41 O.OOE+CO 6.72E49 1.34E468
Ti-208 1 .4857E407 281.70 563.41 OOE+oO 4.13E405 &37E406
U-232 4.11927E407 28t.70 563.4 O.OOE+OO t.t8E404 2.36E404 Therinal Povr
U 233 6.746E-48 28t.70 563.4t O.OOE+OO 1.94E405 3.57E406 Nontinal meat BMw"
U-234 Z.75t1E46 281.70 563.41 O.OOE+OO 7.75E404 1.55E403 Outpul Head Ouli
U-235 -2.6572E48 281.70 0.00 7,5tE403 8.79E403 7.54E403 MjVft M-Oatte)
U 23 1.3575E405 281.70 563.41 QO0OE+OO 3.82E4-3 7.65E403 1.t9E+Ot 24=E011
U-238 -22698E48 281.70 0.00 S.C3E404 4.97E44 5.03E404 Total Totai
Y-90 2.2775+00 281.70 563.41 O.OOE+OO &.42E+02 t.28E+03

0te Ftabu*e 6.62E+02 1.36Ev0
TIL ent Selecda fummary, __ __ _ Sun-wry, mad . _ _ _ _ _

e iab Seulc Summmary
Frau, SFD Used BRai for Parameter Differencesb

Reacto LW AlNiD U ZFC HYRIDE LW AND U 2iRC HYDRIDE
Fail SST SST

liOL H11 Ccnatflabri~a~j~i~ij~Z~ji U
BOL Enikal %1 69.9S30668 to to100

Buaoup Sumn-my (lEWd f sor biunp used i sma
From SFD Estimated

N-Mall 94.021 281.70 bbi txcrit em No h6. moal deot

__ ou__ ___ __n __ ___r__ __56341 hwapowma edit be l eo rdrdbetw ip.
_____ I341_____ __

Estimated 8um
_urnuP uUntolpr_ M Cw nu8p Estiated E0L HWGIven HUL NM

NainabF O.t7 3.i t00
Bouzadhntl 033

'RAsactan oi. co Wemova Lotrage. epb ornothw dde cwdnhg hidaiatbn ceasidkf hIi.

'TOa NW-UP ar at kid asaocded wam te wabk wad bi d d by 80L hegq insl ma to 9g spacle banw veal (MWdUflT

J

-
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Fuel Radionuclide hventory Worksheet

i-Fulay-Tmpiati A -ouion I -:
Fuel Name: TRIGA (FLP) SO. KOREA

SNF ID 4 494
Fuel Units & Descr 114- ELEMENT
Heavy Metal Mass: BOL.21 A6kt; EOL.19.106kg
ROD Staonae Same HEEL

'FUe decay star date: 1996
Estimates met: 2010

Turnplat: TRIGA-FLIP (LW&U.Zrs. SST, 60 I 10D% L3
'T2 plate Bumup(UWd): 68.52

Tenplatet SL Heavy etl Mesa (T): 0.000196
Taiuilate rcav TIMM 10 ears

Estimated

Canister usage:
ISX10W

1.00l

_i x, Nb b Y. Yb Gamma Sources

Photon Total
CUUWd From Nominal Sounding Fuel hkttal Activity omrinal Fuel Bounding Fuel Energy PTotoalsec

Padloewotide Template Fuel Burnup MWd Surnup (MWd) (Cl) hbvento"eC) hIventorles(Cl) Group boundting)

Ac-227 4.2243E-10 2,426.99 4,85399 O.ODE+00 1.03E-06 2.05E-06 Avg. MeV

Am-241 9.9143E-03 2,426.99 4,853.99 0.00E+00 2.41EO1 4.81E401 0.0150 .224E+14

Am-242m 2.4903E-05 2,42f.99 4.85399 O.ODE+CO 50042 1.fE4-01 0.0250 1.314E+14

Am-243 3.0968E-05 2,426.99 4,853.99 O.OE+00 7.52E402 1.50E-01 om7s 1.155E+14

C-14 125fE4-04 2,426.99 4,853.99 O.OE+00 3.05E-01 f.11E-01 0.0575 1208E+14

cf 2.f624E-0f 2,426.99 4,853.99 O.OE+00 f.46E-03 1.29E4-2 o0s50 7.33+t13

Cmr243 3.3870E-05 2,426.99 4.853.99 O.ODE+00 8.22E-02 1.64E-01 0.1250 5319E+13

Cmn244 3.3870E403 2,426.99 4,853.99 O.ODE+00 8.22E+00 1.64E+01 020 67M9+13

Co-GO 8.4311E-01 2,426.99 4,853.99 0.00E,00 1.5SE.403 3.12E+03 0.375 2.646E+13

Cs-134 1.2201E-01 2,426.99 4,853.99 QOD.E+00 2.96E+02 5.92E+02 0S750 4.724E+14

Cs-135 1.9753E45 2,426.99 4,853.99 0.OOE+00 4.794-02 9.59E4-2 05800 3.074E+13

Cs-137 2.4384E+00 2,426.99 4,853.99 0.0E+0D 5.92E+03 1.t8E+04 12500 2.415#+14

Eu-154 8.2396E402 2,426.99 4,853.99 Q.OOE+DO 2DOE+02 4.00E+02 1.7500 3.483E+t

Eu-155 2.6383E402 2,426.99 4,853.99 0.DE+0D 8.40E+01 128E+02 22500 7A485E+09

Fe-O5 2.10I1Et01 2,426.99 4,853.99 0.00E+00 5.10E+02 1.02E+03 Z.7500 IJ28E+08

Fl.3 7.9555E403 2,426.99 4,853.99 COD.E+00 1.93E+01 3.86E+01 VSXO=0 1.705E+07

1-129 7.1287E47 2,426.99 4,853.99 0.00E+00 1.73E-03 3.46E-03 56000o 1400E+0

Kr-85 1.8070E-01 2,426.99 4,853.99 OODE+00 4.39E+02 8.77E+02 7800 0 1.197E+04

Np-M7 1.2135E45 2,426.99 4,853.99 0.00E+00 2.95E-02 5.89E42 11.000 Io373E+03

Pa.231 1.3125E.09 2,426.99 4,853.99 0.000+00 3.19E46 6.37E-6

Pb-210 1.1201E-13 2,42899 4,853.99 O.OOE+00 2.72E-10 5.44E-10

Pm-147 3.0186E01 2,426.99 4,853.99 0.00+C00 7.33E+02 1.47E+03

Pu-238 5276E-02 2,426.99 4,853.99 0.000+00 128E+02 2.56E+02

Pu-239 1A054E-3 2,426.99 4,853.99 O.OE+00 3.41E+00 8.82E+00

Pu-240 1.1545E-03 2,426.99 4,853.99 0.00E+00 2.80E+00 5.80+00

Pu-241 3-389E-01 2,426.99 4,853.99 0.00E+00 821E+02 1.64E+03

Pu-242 4.9910E46 2,426.99 4,853.99 O.OOE+00 1.21E-02 2.42E-02

Ra-226 6.1395E-13 2,426.99 4,853.99 O.ODE+00 1.49E-09 29E-09

a-222 2.0490E-101 2,426.99 4,853.99 O.ODE+00 4.97E2-0 9.95E4-
RU-106 3328E403 2,426.99 4,8S3.99 O.ODE+00 8.C8E+00 3.62E401
S-791 2.7511E45 2,426.99 4,853.99 0.00E+00 3.11E-02 6.23E4-02
Sr-126 -25720E46 2426.99 4,85.99 O.ODE+00 2.93E-02 .87E-02
Sr40o 2276DE+OD 2,426.99 4,8S3S9 O.O0lE+00 5.52E+03 1.10E+C4

Tc-49 4.315K044 2,426.99 4,853.99 0.00Q+00 2 9.79E-01 1.96E+00
Th-229 1.09 -10 2,426.99 4053.0 Q.10E+-0 2.61-07 2.33ETo7
Th-230 2.2940E-10 2,426.99 4,85399 0.00E+00 5-57E307 1.11E046

The232 2.342E-11 2426.99 4dl99 QODE+CO 5.79E408 1.16E47
TI-8 1.4857E407 2,426.99 4J1699 O.OOE+OD 3.81E44 7.21E044

Tn232 4.1927Ett7 2426.99 4,s_ 99 O.OOE+CO 1._E__3 2.04E403 The;-_I Power

LI233 6.846E408 2,426.99 4,8399 OOOE+CO 1.67E404 3.3tE44 Womnaliud 111 Ourdng

tJ234 2.751 1E406 2,426.99 4JE399 OOE+0O 6.6E403 1.WE02 Ouse H eatt

LL235 -2.6572E406 2,42.99 QOD 3.28E42 2B63E42 3 28E402 fWatts) fEV}s

U-238 -2269E408 2,426.99 QOD0 2.18E403 2.13E403 2.18E403 Total ToWa

Y490 2-w#5+00 2,426.99 4.853.99 QO0DE+OO0 5.53E+03 1.11E+04

DlherRadouldes 5.87E+03 1.17E+04

01. Template Selection Sumr, Burnap S9_~n.- Zd -Cecs E.. ..

Template Selection Summary
Frem SFD Used fo br Parameter tltserences:

Reator MibdtoratLWNDoUZRCHtMRID LW ANDU CRCtHYDRIDE

F_ -- t_ I _ _ssr _ SST
0OL HU Centlunts: U U
I 0SOL Ewkcment %.I 70 801 n 100

Burnup mmadry _UWdfo asts tbr bunup used in estimate:

Rate SFD Estimte
t40n1 e16.761 Z4A26 D3Nmttmprtdmb ttowtIwey t t .

Bonk. IA3kW

~ ~ stimted 01. MIslsn 11.e5
tBuup Mutitpebr Given tunp Etimate EOL HtWGhven EOL HU|1IrNomjhnm l:[. 0.! 2Si 0

tBourning1 Omt

hRetor n , core removal., storage. sh or other date rcaninmirig sat trarallon ceased ibr km.

'Taet ttbuard alel assodated wth Oft wus eet et bevded by 801 heavymetal mnss In get siedc buimpswvae (MWdr).

DOE/SNFIVIEP-07
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J
Fuel Radionuclids Inventory Worksheet

LFud and Template wnormadwcu --
FeulNueerThIGA4FLF)~ TEXAS A&M

SNF fl) f 239
Fud Units A n gan 7 -ELEMENT
HeavYMUW Mean: SOL.I.372lkg; EOL.1.182kg
1100 Storag SON INEEL

'Fuogdeeaystutdat. 1W78
Estimatese a o8 2010

Tuepbta: TRIGA-FLI (LWAU-Zn SST, 60o 100%. LU
Trmi,> Buumup(tWd)p 6e60

Templat WCL Heavy Mel Ms# (ill: 0.000196
Tomplat Decay Tbma 25 yeu

Estimated
Caniter usagea. J

1147 t
0.06

JIL Estiates' M J ID F 4by. Yb | Gaimm Sources

Cm-243 2.35276.05 180.29 200.59 0.006*00 4246-03 .48-03 0120Phot Tobt5
CUtWd F Nomi2 Boundin3 Fu. l 5 i.l Activty Nomi44 Fud1 o.in Fud En05gy Ph1

Raxwclidu Temlf Fuel Bumup (UWdf Bumup(UWdf! (Cl4 b-itFV*M InvenoresC Group Moncing
Ac-07 1.0386E-09 18029 360.59 O.OOE+00 1.67E.07 3.&75E407 Av07 I
A-241 1.4973E-042 180.29 360.59 0.0E0+00 2.40E-00 5.40E-00 0.Ot50 3.179E+13
A-12423 22324E5-0 180.29 360.59 0.03E+00 4.02E-03 &01E-03 0.0250 33976212
An-243 3.09234E6 180.29 360.59 0.03E+00 5-1E.03 t.12E-02 50037 57687E12
CU-14 t25sE044 18029 360.59 O.OOE+OO 4.26E402 4.73E4-2 01.75 1.96E+12
cus65 16624E6-0 180.29 360.59 .OOE+00 4.80E-04 1160E-04 20080. 3360E+12
CmP243 23s7E-05 180.29 360.59 COOEE+OO 4.24E4-3 0s4s3E43 .127500 12.8E+12
Cm-244 i.90WE-W 8 .29 360 O. SE SO 3-44E-o1 GBSoE-01 0.2250 3.195E+12
C;o60 8.9ss2E42 180.29 360.59 O.ODE+OO 1.erE+01 3.23E+Ot 0.3750 I-WM+12

Ca-134 I.Ws74E44 18029 3e;0.s9 O.SSE+OO 1.43E-t 2.85E-1 0.5750 2.319E13

C t135 1 .97s3E-s 1 8029 360.5 O.OOE ao 3.s6E43 7.1t2E4M o SOO 32 l ssEI

CS-137 1.7243E+00 180.29 3eo.ss O.OOE+00 & 11E+Q2 &22E+02 12M0 2A38E+12
Eur1s4 2.4609E-2 18029 360.5s Q03OE+00 4.44E+OO SJ87E+CO 1.75301 1.0OWE*10

Eu-t5s 3.24ssE43 180.29 360.59 OOOE+OO 5.85E.0 1.17E+00 =22530 i.332EA+07

Fe 55 _,660 _'t8029 36.5 O 1OSE+ S e6E40 1-s9E+00 z.7s30 1.8,2 w

J

3.430SE-03 180.29 3.6M ___ 1.060E+04

-I
N5-237 1.2219&OS - 180291 360.59 0.O0E+O0 2.20E4-3 4.41E03 11.0000
Pa-231 2.07O1E-09 180.29 360.59 O.OOE+00 3.73E-07 7.46E-07
P5-210 1.3279E-12 18029 360.59 0.0oo+00 2.39-10 4.79E-10
Pm-'147 5.7517E-03 180 29 380.59 O.0ESO 1.04E*00 2.07E+00
PA 238 4.682SE-02 180.29 380.59 O.0OE+600 8.4400 1.696O01
Pt-239 1.4048E-03 18029 360.59 O.OE+OO 23E-01 5.07E-01
PU-240 1.1563E-3 15029 360.59 0oOOEoo 2.OSE-01 4.17t-01
Pu-241 1.6431E-01 180.29 360.5 0.006+00 2.966*01 5.92E*01
P5-242 4.991OE-O0 18029 360.59 0.OOE+O0 9.oE404 1.80E-03
P5-226 5.4390E-12 18029 30.59 O.06E+O 9.81E-1O 1.96E-9
ft-228 2.3437E-11 18029 380D59 o.00E+00 4.23E6-9 A4SE-O4
RU-1O 1.1115E.07 18029 380.59 O.OE+0O 2.OOE.05 4.01E-06
Se-79 1.2s2-05 18029 360.59 0.OOE00 2.31E-03 4.63E-0J
Sn-126 1.2068E-O 180.29 360.59 O.OE600 2.86E03 4.366E03
sr-go 1-5935E+00 18029 360.59 O.OOE+O0 2.87E+02 5.75E+02
Tc-9 4.0319E-04 18029 360.59 .o0DE+OO 7.27E42 1.456E01
Th-29 2.4023E-10 180.29 36059 O.0OEoo 4.33E60- 6.66E48
Th-230 9.694BE-10 180.29 360e.5 O.E0O0 1.75E-07 3.50E-07
Th-232 2.3857E-lI 18029 360.59 O.OOE+O0 430E609 8.60E-09
TI-208 1.3982E607 180.2 360.59 0.06E+00 2.52E-05 5.04E-05
U-23 3.7943E607 18029 360.59 0.O0E060 6.84E-05 1.37E-04
U-233 9814E-03 18029 360.59 O.OE+0O 1.26E-0s 22E-05
U-234 5.40sE4-08 180.29 360.59 O0.0E+O0 9.75E-04 1.96E-03
uO2ss -2.6572E-08 1s029 QOO0 2.Q7E-D3 11-5E403 Z07E403

U-238 tIs76E45 tIOD29 360.59 eLODE+uOD 2.4sE403 4.sDE-0g

U-238 -2-26s8E-s 180.211 Q°° 13A9E44 1.3sE44 1.39E044
Y-WO 1 ssssE+oO 180o.2s 363SW OOE+ 2.87E+02 s. sE 0"2
Other Radloudie 3.05E+02 &II1E+0

ImL Tawat. Sdeciou Sum , Burnup Sm ar. nd Checb -_-_-__ _ __ _ __

Template Selectiom Summary r

Fron SFD0 Used f r Parameter Ditference:R Rema Lw ANe U Zinc HYDR LW AND U Z.Rr HYDRIDE

Fuel Cbtig SST SST
501. HAU Consttu U U

COL E.wcmo% .. 892 795916 8010100 o

sBumup Sunmnay (UWd? oabhr bumup used Ia estimaw

Noirt 39.80j1 IO tu0 alma bhmt w Wm drodo_

____________________________ 360.69 b ubw uiealDbeliseld hasp.

Icseek. ,_ _ _

'_

Thermal Power

Nominal Heat;- Boundling
Ouo d Neda oulp
(Waits (Watts)
4.149+01 Z..272+0

Total Total

I Nomht*
BoundhTI

Estimated BEOL HLV1601 EOL 1M
I I A

U

'Reactor ashowrcm, removal oap, sippig or str dial c ming aIss Da cane hor hlu.

'TOW bravp f ell kid inodaed w t wfI woakhI mu be &Aded by DCL heq rew mea to got sedic a .vake w du )

DOEtSNFIREP-073
PWASIM 0
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Fuel Radionuclide Iwentory Worksheet

Fuet Wane: TRIGA (FLIP) AS AimM
SZ4F ID 4 241

Fuel tnks & Descr: K -ELEMENT
Heavy etal Ms: BOL.1.819kg; EOL=4.63kg
ROC Storage Ske: INEEL

Fuel day St date: 2035
Eabates as dt: 201O

Template: TRIGA-FLP (LWAJ-Zr, SST, 5e to 100%, U)
b'Tmplate Bumup(UWd): 66.52

Template 0OL Heavy Metal Mses lUT): 0.000196

Esthirated
Canster usae

I 0.86

IL EStimatis in X. x5 b y. Yb Gamma Sources
Photon Total

CIIMWd Frot Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Eneg Ptotonstsec
Radlonuctide Template Fuel Burnup UWd)' Bumup (Wd

2 (CO) evt les(Cl) rnverentotes(CI) Growp (bounding)
Ac-227 2.8488E-10 2,080.28 4,160.56 O.OOE+00 5.93E-07 1.19E-06 Avg. ieV
Am-241 7.57t7E-03 2,080.28 4,160.56 O.OOE+00 1.58E+01 3.15E+0t 0.0150 6.713E+14
Am-242m 2.4459E-05 2.080.28 4,160.56 O.OOE+00 5.09E-02 1.02E-1 0.0250 1.473E+14
Am-243 3.098312-0 2,08028 4,160.56 OOOE+00 6.45E-02 129E-01 0.007 t.303E+14
C-14 1.259DE-04 2.08028 4,160.58 O.OOE+00 2.62E-01 5248-01 0.0675 1.301E+14
CR36 2.6624E-06 2,08028 4,160.56 O.OOE+00 5.54E-3 1.11E-42 0.0650 8.093E+t3
Cm-243 3.8244E-05 2.08028 4.160.56 OOOE+00 7.96E-02 1.59E-01 0.1250 6.498E+13
Cm-244 4.1010E-03 2086028 4,160.56 O.OOE+00 8.53E+00 1.71E+O1 02250 6877+13
Co-60 1.2410E+00 2,08028 4,160.56 O.OOE+00 2.58E+03 5.16E803 0.3750 3A32E+13
Cs-134 6-5454E-01 2,08028 4,160,56 O.OOE+00 1.36E+03 2.72E+03 07SO 5660+14

1.9753E-05 2.08028 4,16056 O.OOE+0 4.11E-02 8.22E-02 0.8ScO 162E+14
4,160.56 O.OOE+O 569E+03 1.14E+04 12500 4X2E+14

O.OOE+O0 2.56E+02 5.13E+02 1.7500 5.353E+11

Fes65
H-3 I1.631E-02 2.08028

22800 4.196E+11
2.7500 3.804E4og
350C0 4.477E+08
5 0O 1 4072E+OS
70 1234E04

1-129 7.1287E407 2.08028 4,160.56 O.OOE+00 1.48E-03 29
Kr-85 2.4955E-01 2.08028 4,160.56 0O.OE+00 5.198+02 1.04E+03
Np-237 1.2121E405 2,08028 4,160.56 0.OE+00 2952E-02 5.04E-02 11to8o 1.416E+03

E-09 2,08028 4,160.56 O.OE+00 2.34E-06 4.67E-06
E-14

Pnn-147 1.1302E+00
Pu-238 5.4826E4-2 2.08028
Pu= 23.t4056E403 2,081028 4 i60.56 O.OOE+OO 2.92E+CO A85E+OO
Pu-240 1.15'tE43 2,080.28 4,160.56 O.ODE+OO 2.40E+00 4.80E+OO
Pu-24t 4299E04t 2,080.28 4,160.56 O.OOE+00 8.94E+02 1.79E+03
Pu242 4.99t64620 2,060.28 4,160.56 O.OOE+00 1.04E402 2.08E402
Ra-226 2.4001E-13 2,080.28 4,160.56 O.OOE+CO 4.9g1-10 9.S9E-10
Rta-28 I.8720E-1 1 2,080.28 4,160.56 O.OOE+CO 3.79E408 758E4£t
RuI-106 1.034t3E-01 2,080.28 4.160.56 O.OOE+OO 2.15E+02 4.30E+02
9F-79 12832E45 2,08028 4,160.56 O.OOE+00o 2567E42 63ff42
Sn-126 12090E405 2,08028 4,160.56 O.OOE+OO 2.51E402 5.03E402
9r-90 256446E+00 2.08028 4,160.56 O OOE+CO 5.34E+03 t1.O7E+04
TC-99 4.0319E404 2,08028 4,1W- _.DE0 8.9E0 1.BE
Th-229 7.7375E-11 2.08028 4,16058 O.OOE+OO 1.8tE407 3.2fE47
TIF230 1.2211E-10 2,080.28 4,16056 COOOE+OO 254E47 6.08E407
TtF23 2.3842-1 2,08028 4,160586 OLOOE+OO 4.g6E408 9.92E408
TI-208 1A313E407 2.080.28 4,160.56 CODOE+OO 2.98E404 5.96E044
U232 4.t927E407 2,080.28 4,t6056 O COE+OO a.72E404 t ,74E403
U-233 6,8491E-M 2,08028 4,161058 O.OOE2+OO 1.42E404 2.8#-44
U-2S4 2.0189E46 2,08028 4,160.56 O.OOE+OO 4.20E403 8.40E403
U-235 2.6572E406 2,08028 0.00 2.54E402 1.99E402 2.S4E402
U-236 t.3575E-05 2,08028 4,160-56 O OOE+OO 2.82E402 5.85E402
U-238 -22698E-08 2.0802£t 0.00 t.70E43 t 05E43 t.70E403
Y490 25eSWE+OD 2,08028 4,160566 O. OOE+OO S34E+03 1.07E+04
01tw RFadbnuxckdes _7.41E+03 1A8E+04

. T teielentiS ne £S In, Bp £-z. a /d .. d
Teplate Selection Summary

From SFD Used Basis ar Pmeter Differences:
cr Modor: LW AND U ZRC HYDRIDE LW AND u ZIRC HYDAIDE

Fuel C=addIng SST SST
SOL HU Constituent U U

501. Enrichmert j 70=017920 e0to b tO

Burnup Summary (UWdO , :_ Basis Iar burnup used In estimate:
I ~~~~~~~~~~From SFD Estmtd

Thermal Power
Wnoinal Heat Boundingt

Output Neat Output
(Watts) (Watts)
1JSE.42 2.73E402

Total Tolal

N-,

I

792.7Si km6.I~ra baelnae bfetr bevy mfeWa mm deroyed.
I 418.Se=rabztrtaorel b0e like Initia brave

_ , _ , _ _ _ _ _ . . _ _ _ . ,

I 0.361 2 2-l
Ested E(XOL HVGhven EOL tHt

I t1.00Motbha.1

Sou-tg!
X -I
'Reactor dwtdown. ewe ormoal. elorage. shl g eaplog oreer date cowrdnn that braaaon cesged forfuel.

'Total tlim for el associatd wt tws worseet mudte dbe tvydOd by 01 hm eld mas to get peofc tamp values .w ).

DOEtSNF/REP4078
Revilsn O
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Fuel Radionuclide Inventory Worksheet .

. Fud and Ttmplate Wnt ofi ,_
Fuel _n1: TRIGA (FUP) U OF WI

SNF ID 4 1035
Fuel Units & Desor. 9 -ELEMENT
Hy" Metal Mea: OL.1573kgr, EOL.1573kg
ROO Storage Site: NEEL

'Fuel decay sta doe: 2035
Estmates as o 2010

Tumplatr. TRIGA-FUP (LWAJ.Z, SST, f0 to 100%, U)
'remplate Uuwup(MWd): 06.52

Template SOL Heavy Metal Man (IT): 0.196
*fPW_ C .f n y. e

Esimnated
Canister usage:

181xtO'
r0.06

_L Flimts m N. it Y. = Gamnma Sources

Photon Total
CSIIWd From Nominal BoundIng Fuel InitIal Actity Nominal Fuel Bounding Fuel Energy Photonastec

Radlntucllde Template Fuel Eumup (lWd) Bumrup (UWd) (el) hventowesa(Cl) inventodes(CI) Group (1ounding)

Ac-227 2.848E-10 59.32 118.64 0.006E400 1.69E-06 3.38E60 Avg. M*V
An-241 7S767E-03 59.32 118.64 0.00E+00 4.49E-01 &99E041 0.0150 1.914E613
An-242m 2.4459E-05 59.32 118.64 O.OE+00 1.45E-03 2.90E-03 0.0230 42D1E412
AmI-243 3&0983E-05 59.32 118.64 O.OE+00 1.4E-03 368E-03 0.0375 3716E+12
C-14 1.2s90E-04 59.32 118.64 .OOE+00 7.47E43 1.49E-02 0.0s7 3&709E+12
C-Ms 2.6624E-0B 59.32 118.64 .OOE+00 1S6-04 3.16E-04 0.06s0 2306E612

-243 37.244E-05 59.32 118.64 0.00E+00 2.27E-03 4S4E-03 0.500 Hsb53E+12
Cm-244 4.1010E4-3 59.32 118.64 O.ODE+CO Z.43E401 4B87E401 02250 1ss61E+12

Co60o 1.2410E+00 59.32 118.64 O.ODE+00 7.36E+0t t.47E+02 03ni 9.786~121

Cs-134 6-s4sE-01 59.32 118.64 O.OE+00 1.8w+O1 7.77E+01 7s0 13520E+13
Cs-135 1.s7s3E-05 59.32 118.64 .OOE+00 1.17E-03 Z.34E-03 10500 4073E+12
Cs-137 Z7373E+00 59.32 118.64 0.03E+00 1.62E+02 325Es02 *27 t141EH3
Eu-154 1.2324E401 59.32 118.64 O.OaE+00 7.31E+00 1.46Es41 t.7sco 1.b2SEs10

Eu-16e 6-3aW7E42 59.32 11a64 0.00E+00 &~SE+00 6W29E+00 220 1.19Es10

Fe-65 7.9sssE41 59.32 t116.64 O.OaE+00 4.72Es0t 9.44Es41 z7xo lfSSE+0s

K-3 1.0531E-02 59.32 118.64 O.ODE+00 625E-01 1.25E+00 3590C0 127Es07
1-129 7.1297E-07 59.32 tt8.164 O.oaE+Co 423E-0s 8A6E-M bA)DO a05sE+03

Kr-85 2.49SE-01 59.32 t116.64 O.ODE+00 1.48E+01 2.96E+01 7AODO 3b20Es02

Mp,237 1.212E-s 59.32 tta61.4 .ODE+00 7ns9E44 1.44E-3 nnooo0 4.039Es01

Pa-231 t.1230E409 59.32 1 ta64 O OOEs40 6.66E-0s 1.33E407

Pb-210 6&1638E-14 89.32 11864 OOaEs+00
Pm-147 1.1302E+00 59.32

1.67E-01
118.64 0.00E+00 6.84E-02 1.37E-01

42995E-01 59.32 118.64 .OE+00 2.55E+01 5.10E+01
Pu-242 4.9910E-06 59.32 118.64 .OOE6+00 2.96E-04 s92E-04
Ra-226 2.4000E-13
Ra-228 1.22OE-11

- Ru.106
Se-79 _
Sn-126
sr-90
Tc-99

59.32
59.32
59.32
59.32
59.32
59.32

118,64

7.61 E-04 1.s2E-03
11a864 0.00E+00 7.17E-04 1.43E43
11864 O.OOE+O. 1Z2E+02 3.04E+02

4.0319E-04 59.32 118.64 0.00E+00 2.39E42 4.78E-02
Th-229 7.737sE-11 69.32 118.64 .OOE+00 4-sE-09 9.182-09
Th-20 12211E-10 69.32 118.64
Th-232 223842E-11 69.32 118.64
T1-20 1.4313E-07 59.32 11.64
U-232 41927E-07 59.32 118.64

O.OOE+OD

O.OOE+0 I

U-233 6.84916EC
Thermal Power

Nominal Heat Bounding
Outpot :eat OOtPut

i (Watal (watts)
U-234
U-235

2.40E-04
I 2.22E43 2.38E43

U-236 E+00 o05E-04 1.61E43 I -3E0 7.70E400
-I -. 1015E-04 1ssE-04 1 ASE-04 TotaJ

118.64 O.OOE+O0 1.52E+02 104E+02
2.1IE+e02 4.23E+02

From SF0 Used II Reactor Moeao.L NDUZR YFD LW AND U ZIRC HY~tDE

Felt Caddlng:I SET FSET
DM NM Cntf~anla: u ta[u

SOL Enrichmenet 0, 6 300482 00I10100

- - - - - --

I6umm Sunmmary (MEWd)'I -/ From SFD I Estimated
B;asis for bumup used In eamate:

59.321
118.61w mm aualbla w uv

I-

I

Sumup Multiplier I El , - I Estimated 306 NMIGIven 0o NM
I 0.960.111 0.001

n ,vdL _________________________ S
'Reactor e~laown. woe removal. atorage, shippirg or dorw data conflurnrig Itat StIataIton cease for fuul.

&Tcal Ixwwa for el KuW assciated wlit Ofts workshieet metst be dvided by 501L heavy metal mass to90 ge edflc tuaw values p1*00U1).

DOE/StNFREP-M7
Re PVIsion 0
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J
Fuel Radlonucllde Inventory Worksheet

L&Fuct Aa'TnrWla Inluto I, 4~
FUM NameWc TRIGA (FLPF NIV OF WISCONSIN

SW K) Se242
Pie Units & Deson. 92 -ELEMENTr
HeavyU&Met svae BOL..18.032kg EOL.15.535g
ROC Storog Sftu IEEL

'Ful deeaystt dat 2035
Est _ese a d: 2010

Tenpiaft TRIGA-FUP (LWi-ZiX SST, e0 to 100oA u)L

'Tam Bhnup(UWd: 6.52
Tenpi_ aBOL Heavy Me lase (UT): 0.000198

T-n~b De Th- X

Estimated
Canister usage: J

r 0.83 j

JIL ftimst 4 to X. xb Y. y l Gaiiuia Soure
* D X . ~~~~photon To41

.. CUUWdFm Nomirnal Boundbm Fust Initd Aclifty NOM~al Fud Bounding Fudl Enery Ph<losS
Raclionuclida T mplalo Fud Bu nup (liWW Burnup (lWd I CI) Inventorks(C11 -InvetolsCI) Group (boundingl
Ac-227 2.8488E 10 2,378*33 4,756.66 O.OOE+OO &78E W7 1.36E-06 Avg WV
Am-24t 7.s767E-M t37a.33 4,756a66 O.OOE+OO 1.80E+01 3.60E+Ot 0O01s0 7.67#E14
Am-242m 2.44ssE 05 2,378.33 4.7se&6s O.OOE+OO s.s2E42 I.M6E01 o 02SO 1 .684E+14
Am-243 &09Ms3E5 2,378.33 4,756.65 OeoOE+OD 7-37E402 1 .47E-t_ MoM07 1 4soE+14
C-U4 1290E-04 2t378.33 4,7s&66 O.OOE+OO 2.9mEOl sssE-1 0oos75 1 48M+14

Ckv6 2.6624E-00 2t37.33 4,75&68 O.OOE+00 6-qxE43 1.27E402 0,0850 s2s2E+13
Cm-243 3s8244E0s 2t378.33 4,756,66 OeOE+CO 9.10E-2 t.s2E-0t 0t1250 7.42sE+13
Cm-244 4.t1tOE43 2.3733 4,756.66 QooE+eOD s.7E+00 t.ssE+ 0.2250 7.863E*13
CO60 1.2410E+OO t37s.33 4,7se.68 o.ooE+CO 2.5E+03 s.sDE+e3 0.3750 3s923E+1J
Cs-134 6.s4s4E-0t t37a33 4,756.66 O.COE+CO 1.56E+03 &IIE+03 0.5M5 6.93E+14
Cs-135 1.s7SX-05 2.378a33 4,756.65 O.OOE+CO 4.70E402 s.40E-2 oAMo 1.1slE+14
CB-137 z.737sE+eD t37a.33 4,756.es O.OOE+CO 6.51E+03 1.30E+04 12Sco 4.757#+14
Eu-154 123241Et 2,37a33 4,7s6.66 O.OOE+OO 2.s3E+02 5.86E+02 1 1500 6 12DE+11
Eu-155 5.303ME02 t37a.33 4,756.6S O.OoE+oO t.26E+02 Zs52E+e2 22500 4.797E+11
Fe-s5 7.ssssE-Ot 2t378a33 4,75e&0s O.COE+OO 1t8sE+03 3.78E+03 2.750D 4-49E0

FF3 ~~~~~1.053tE-02 2,37a33 4,75s6.6 OOOE+OO ZSOE+01 S.01E+Ot 35o0M 5.118E40

Pt129 7.t2e7E407 2,37S.33 4.756.60 o.ooE+CO tJOE403 3.3sE403 5sD~OO 122E+05
Kr-5 2.49SE-0t 2,37S.33 4.75&6s OCOOE+00 s.s4E+02 1.1sE+03 7000 * MIE+e"
Np- 231.2t2tE0s t37S.33 4.7sa.66 O.OOE+CO 2.seE4C2 S.77E402 11.000 D1s61E+W
Pa-231 1.1230E-09 2,37.33 4,75s66 O.OOE+00 2.e,7E-OS 5.34E4S6

j

J
I

PSe2t &1.636E-14 2,m33 4.756.66 O.OOE+00 1047E-t0 6.3E-10
Pm-147 1.1302E+CO t37a33 4.7ss.6e O.OOE+OO 2.69E+03 5.3W+03

PU-23s S.4826E-4 2,37833 4,7s.66 o.ooE+0 2.30E+02 2.6tE+02
PU-239 1.4066E-03 2,378.33 4,756.66 O.OOE+00 3.3E+02 6.69E+a0
PU-240 1-1236E-03 2,378.33 4,75e.00 1.82E+eO 2 074E+3 s.4sE+o
P-241 4.2564t00 2,37.33 4,756.66 0.00E+00 102E+03 2.02E+03
PU-242 4.ssOE-Os 2,3783 4,7sa66 O.OOE+OO t.tsE-02 Z.37E402
RM-226 2.400sE-t3 Z37.3 4,7sa6s8 O.OOE+aO 4331E4S0 S64E-e

Ot1he t0343E-Ot 2.37a33 4.75d6l ocdeE+00 2.46E+02 4.92E+02
Se 79 t.s3E0s 2t378.33 45.7s6s O OOE+ae 3.05E42 &IOE-02

S,-12s t290sOEs 2t378.33 4,75&6s O.coE2+eO 2.ssE402 .75E402

sr-go 2.5646E+00 t37s.33 4,ss68 O.OOE+Oo 6.10E+03 t22E+e4

TC-99 4.031sE-04 2,37a33 4,758.6e O.OOE+00 s.ssE-o1 t.92E+eo
Th-Ms 7.737sE-t1 2 m338 4,75e.6e GOOE+00 1 .84E407 3.63E7
Th-M0 1.221tE-tO tm33M 4,758.66 QwOE+00 2.soE407 s381E47
Th-232 2.3B42-1t 2.33S 4,758.66 G.OOE+00 sATE-6 t.t3E407

TI-20s 1A43t3E407 tm733 4,758.66 O.OOE+OO 3.40E-04 aStE044

U232 4.ts27E407 t378.33 4.7s8.66 O.OOE+oO 9.97E-4 1.ssE403

U-233 e.8491E-06 t37S33 4,75&66 O.ODE+OO 1.63E404 3.26E-44
U-234 2.0tS9E4S8 2,37S.33 4,7&66R QODE+OO 4.LOEWH3 9.60E403
U-235 -2.6s72E-0s 237a.33 mooa 2.72E402 2.0sE402 2.72E42
u-23e 135'75E405 t,37a33 4,75&66 O OOE+OO 323E402 e.46E402

U-238 -2269s8E-08 2,378.33 0.00 t s2E403 t.77E403 t.s2E403

Y-O 2s6E+6 1 60 t37833 4.71566 O.OOE+CO atoE+03 1.22E+C4
ote Rainulds s.47E+03 1.69E+04

X.Temvbxte Selectloa S-un-yf R-ad bmn te tt.e Cbeci
Template Sdlectson SutaeBm

Frm SFD Used Basi fr Paraee D iffrncs
heCt.r M W AND U DRC HDiDE LW AND U 4. HYDFIDI

Fuel Cl.SF SST SST
SOL HU can U tJ

WOL Enrchen 6 es8s7s591e so ID 100

Bumup Summary (UWd' - B r bumup used in estlataec
Flom SFD Estimate

Nolbib~ t 509, 9 t 2J=.3 kN W caile m ftNq * hw a de~~
soudb 4756. 6 WIT b W b

Checks

n Estivaed sumup
0um Mul plier_ | Gk__n Bumvp EOL NHr _ _ _ _ _ EOL HE

az= - 0.76l-

I

.-j

Thermal Power
Nomidnal "eat, Bounding

Output He"Wa Outlput
(Waftst (WaOtt)
1YE1+02 3.2102

Total Total

'Reactr s .ow cole femoval. strage, appg or Other dabe caufrrin to Irhadaton ceased for l.
0

Total brs for afel k assodated with ti woK 4 must be dve by 80L hway meN mass to got speC buw4 vauss (MWd&M1).

DOEISW/REP-078
Rev sion 0

March 2003
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- - -1- - Fuel Radionuclide kwentory Worksheet
$. 2ue[SwIMTroPlaftew liformneiIon

Fuel WHme:TlGAjFlPj) WSU
Nff W t: 243

Fuel UnLis * Descr: 78 ELEMENT
Heavy Maia Man: SOL-15288ft: EOL.13291kg
ROD Storage Site: NEEL

's decay start dat>: 2035
Esthles as oat 2010

Teplat TRIGA-FLIP (.W/J-Zrx, S 6To b10 ) 0

'
t

*Iplat BUwp(IWd): 66.52
hniplate G OM Heavy Utel Mas (UT): .o0o196

Teintlate Decay TIMM 5 wears

Estirmated
Canister usage:

1SIXI'r
0.70 1

L Esdmatts . X. xb b y Y Gamma Sources

photon TOtal
CVMWd From Nomninal Sounding Fuel ktal Actiit Nominal Fuel Sounding Fuel Energy Photonstsec

Radionuclide Template Fuel Eumwp (UWd umup (BAWdf (Cl) hIentoles(CI) ;hwnmtoraesC) Group 0 -mding)

Ac-227 2.8488E-10 1,897.80 3,795.60 0.00E+00 5.41E-07 1.08E-06 Avg. MaV

Am-241 7.5767E403 1,897.80 3,795.80 0.OOE+00 1.44E+01 2.88E+01 0.0150 6.124E+14

Am-242m 2.4459E-05 1,897.80 3,795.60 O.OOE+00 4.64E-02 928E-02 0.0250 1J344E+14

Am-243 10983E06 1,897.80 3,795.80 O.OOE+O 5.88E-02 1.18E-01 00375 1.189E+14

C-14 12590E-04 1,897.80 3,795.80 0.OOE+0D 29E-01 4.78E.01 0.575 1.186E+14
C036 2.6624E406 1,897.80 3,795.60 O.oE+OD 5.05E-03 10E-02 0O50 7.383E213

Cm-243 3.8244E405 1,897.80 3,795.80 O.ODE+00 7.26E-02 1A5E.01 0.1260 5928E+13
Cn-244 4.1010E.03 1,897.80 3,795.60 O.O0E+00 7.78E00 1.56E+01 050 .274E+13

Co-60 1.2410E,00 1,897.80 3,795.80 0.OOE.00 2.36E+03 4.71E+03 0.3750 1131E.13
Cs-134 6.54544-01 1,897.80 3,795.60 O.OOE+00 1.24E.03 2.48E+03 0.5760 h.181E+14
Cs-135 1.9753E45 1,897.80 3,795.60 O.OOE+00 3.75E-02 7.50E-02 o0600 9.505E+13

Cs-137 2.7375E+00 1,897.80 3,795.60 O.OOE+00 5.20E+03 1.04E+04 12500 3651E.14
Eu.154 1.2324E.01 1,897.80 3,795.60 OOOE+00 2.34E+02 4.68E+02 1.7500 4.883E+11

Eu-155 5.3037E-02 1,897.80 3,795.60 0.003+00 1.01E+02 2.01E+G2 22500 3*+,11

Fe55 7.9555E01 1.897.80 3,795.60 0.00E+00 1.51E+03 3.02E+03 2.7500 3470E409

H-3 1.0531 E42 1,897.80 3,795.60 O.OOE+00 2.OOE+01 4.OOE+01 3SO00 4.084E+06
1-129 7.1287E407 1,897.80 3,795.60 0.00+00 1.35E-03 2.71E403 5.0000 9.784E+04

Kr-45 2.4955E-01 1,897.80 3.795.60 O.OOE+00 4.74E+02 9.47E+02 7*000 1.128E+04
Np-237 1.2121E405 1,897.80 3,795.60 0.003+00 2.30E-02 4.60E402 11 oo 1262E403
Pa-231 1.1230E49 1,897.80 3,795.60 O.OOE+00 2.13E46 4.26E46
Pb-210 6.1636E-14 1,897.80 3,795.60 O.OOE+00 1.17E-10 2.34E-10
Pn--147 1.1302E+00 1R9.7.80 3,795.60 0.00E+00 2.14E+03 429E+03
Pu-238 5.4826E-02 1,97.80 3,796.60 O.OOE+00 1.04E+02 2.08E+02
Pu-239 1.4056E.03 1,897.80 3,795.60 0.003+00 2.67E+00 5.34E+00
Pu-240 1.1536E-03 1,897.80 3,795.60 0.00E+00 2.193+00 4.38E+00
Pu-241 4299E-01 1,897.80 3,795.60 0.003+00 8.16E+02 1.63E+03
Pu-242 4.9910E46 1.897.80 3,795.60 0.00E+00 9.47E-03 1.89-02
Ra-226 2.4008E-13 1,897.80 3,795.60 0.OOE+00 4.56E-10 9.11E-10
Ra-228 1.8220E-11 1,897.80 3,795.60 0.00E+00 &46E-048 6.92E08

Ru-106 1.042E-01 1,897.80 3,795.80 0.00E+00 1.96E+02 3.93E+02

Se-79 12893245 1,897.80 3,795.60 O.OOE+00 2.E-02 4.83-032
SI-126 172Q90E-5 1,897.80 3,795.00 2O.E+0 29E-02 4.59E-02
Sr-90 2.5646E+00 1,897M0 3,7S5.60 QOG0E+00 4.87E+03 9.73E+OS
TU-2 4.031#544 1,897.80 3,795.60 0.00E+00 7.8E-01 153-+0
Th-229 7.77S7E-1 1 1,897.80 3,795.60 O.GOE+OO 1.47E4U7 2.94E407
TI-230 12.29E-10 1.897.80 3,795.60 O.OOE+6 0 2S32E-07 4.6SE4T7
Th-232 2.3842E-11 1,897.80 3,795.80 0O.OE+0 4.52E-08 9.0E408
TOIe 1.4313E407 1u897.80 3795.e QOOE+OO 2.72E+04 1A3604

U232 4.1927E47 1,897.80 3%795.60 Q.OOE+OO 7.96E404 1.59E43 Thermal Powver

UF23 6.8491E408 1,897.80 3,795.80 O OOE+OO 1.30E404 2.60E404 Nominal NMat Coun~ding
U-234 2.0189E406 1,897380 3,795.60 0QOOE+00 83X8E4S 7.66E4S3 O~bu Neam OUlput

LS-=3 *L6572E48 1,897.80 QOO0 231E4C2 1.81E42 2 SE42 twtt) (Wafts)

U-236 1357/5E405 1,897.80 S,795.60 0QOO1140 258E402 5.15E42 1S4.Ow 2,49E 442

tF2-8 2-2698E-08 1,89.80 0.00 1.54E4-3 159OE4S 1.54E4 Total Tolal
Y-90 2-5646E+00 1,897.80 3,795.60 O.OOE+OO 4.87E+03 9.73E+03
Other Padinudclibs 6.76E+03 1.35E+04

Tmlae Sdci-o Sli -lpu Som" and Caecks

TOlate Selection Summary
Frain 5FD t Basis 1or Parameter Dlfferences

Ractor Modertor: LwANDUZRCWDaDE LW AD UMRC HrYODE

Fudl Chdeg
OL NM CONs U

SOL Endk t% 70 8o b 100

Bumnup Summary Wd) fBs 1or burnup used In eimale:
Frnm SFD Eatited

inal: 36142Z. 1 897. 8c N b t V bd h km te vy _lW mas destroyed.

Bondlng:|- 3.758 N 4_e b i

Checks _ ___

Esdae Oumupl

84mup u r Ghien unup EtIated eoL HWNGven OL HIu

H9mbnati 0372

>rdaw buwp for al kW asoitedwths Woket aMu be d~kbd by 80L Mmv metal Rmas to gevt himc vas (MWdT).

DOEISNF/IEP-07
Revision 0

March 2003
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J
Fuel Radionucid, Inventory Worksheet

L FuICand Templaalnf at io.- 4:
Fuel NHam TRIGA (HIGH POWER) (HEU)

SNF 3 9O
Fuel IUna A Dear. 4 -ELEMENT
HornletaMain: BOL=0.117kg; EOL0.117kql
ROD Straep SX: INEEL

'FUel decay s d:e. 1970
Esthnatg an of. 2010

Twmplat TRIGA-FLIP .LWAJUZnx, SST, 80 to 100D%. 1
'T V mp Boflurnwp(AlWd): 5.652

Template BO1. Heewy Mtal Mesa (UlT) 0.000196
Teemolt Decao TIMM 35 veas

Esthiated
Canistera

0rx.0 II 0.05

-iIL Etimates n o X b Y. Y Ganmm Sources
Photon Total

CIMWO Ftor NomInal Bounding Fuel Initia Activity Nominl Fuel Bounding Fuel Energy Photonsec
Radionuclide Template Fud Bumup (UWd) Burnup (Wd9 (CI) - IvenVteS(CI) bWen1toues0 () Group Moundlrg
Ac-227 1.549E-09 2.22 4.4 0.00E+00 3.43E-09 6.87E-09 Avg, May
An-241 1.632fE-02 2.22 4.44 O.0E+00 3.f2E-02 7.25E-02 0.0150 3.071E+11
Am-242m 2.1332E-05 2.22 4.44 O.OOE+00 4.74E-05 9.47E-05 0.0250 .351E+10
An-243 30893E-05 2.22 4.44 0.00E+00 .86E-05 1.37E-04 0.0375 s5.O6E+10
C-14 12544E-04 2.22 4.44 0.00E+00 2.78E-04 5.57E-04 0.0575 6.022E+10
0-36 2.6624E-06 2.22 4.44 0.00E+00 5.91E-06 1.18E405 0.0Go0 3576E+10
Cn-243 1.8446E-05 2.22 4.44 0.00E+00 410E-05 &819-E5 0.1250 2389E+10
Cm-244 1.3020E-03 2.22 4.44 0.00E+00 2.89E-03 5.78E-03 02250 3.069E+10
Co-fO 2.4053E-02 2.22 4.44 O.OOE+00 5.34E-02 1.07E-01 03750 1342E10
Cs-134 2.7480E-05 2.22 4.44 0.00E+00 .10E-05 1.22E-04 0.5750 2-264E+l5
Cs-135 1.9738E-05 2.22 4.44 O.00E+00 4.38E-05 8.76E-05 0a855 3039E+5S
Cs-137 1.3692E+00 2.22 4.44 0.00E+00 304E+00 608E+0 12500 9.577E+09
Eu-154 1.1001E-02 222 4.44 0.ODE+00 2.44E-02 4.88E-02 1.7500 8.452E+07
Eu-155 80292E-04 2.22 4.44 0.00E+00 1.78E-03 3.57E-03 22500 452E+5404
Fe-65 2.6894E-04 2.22 4.44 0.E+00 5.97-04 1.19E-03 2.7500 2.009E.04

a3 1.9573E-03 222 4.44 0.00E+00 45-03 &69E-3 35000 9.161E+O0
1-129 7.1287E-07 2.22 4.44 0.00E+00 1.58E-06 317E5- 50050 3.897E5t
Kr-8t 3.5914E-02 2.22 4.44 O.0E+00 7.97E-02 1.59E-t 7.0000 4.467E400
Np237 1.2294E-05 2.22 4.44 0.00E+00 2.73E-0S 5.46E-05 11.5000 5.115E-01
Pa-231 2.6383E-09 2.22 4.44 0.00E+00 5.86E-09 1.17E-08
Pb.210 4.4648E-12 2.22 4.44 0.OOE+00 9.91E-12 1.98E-11
Pn-147 4.1025E-04 2.22 4.44 0.00E+00 9.11E-04 1.82E-03
Pu-238 4.3265E-02 2.22 4.44 0.00E+00 9.61E-02 1.92E-01
Pu-239 1.4044E-3 2.22 4.44 O.OE+00 312E-03 624E-03
Pu-240 1.1583E-3 2.22 4.44 0.00E+00 2.57E-03 513E-03
Pu-241 1.0156E-01 2.22 4.44 .OOE+00 22SE-01 4.51E-01
Pu-242 4.9910E-06 2.22 4.44 0.00E+00 1.115-0 222E-05
Ra-226 1.4301E-11 2.22 4.44 0.00E+W0 318E-11 8.35E-11
Ra-228 2.3767E-11 2.22 4.44 O.0E+00 5.28E-11 1 .OE-10
Ru-108 1.1521E-10 2.22 4.44 0.00E+00 2.58E-10 5.12E-10
Se-7S 1.282E-05 2.22 4.44 0.00E+00 2.85E-05 5.70E-05
Sn-126 1.2088E-05 2.22 4.44 0.00E+00 2.68E-05 5.37E-05
Sr-go 1.256DE+00 222 4.44 O.ODE+00 2.79E+00 5.58E+00
Tc-99 4.0319E-04 2.22 4.4 0.002E+00 96E-04 1.79E4-
Th-229 3.3915E-10 2.22 4.44 0.OOE+00 7532-10 1SE-09
Th-230 1.8175E-09 2.22 4.44 0.OOE+00 4.04E-09 8.07E-9
Th-232 2.3873E-11 2.22 4.44 0.00E+00 590E-11 1.06E-10
TI-208 12736E-07 2.22 4.44 Q.00E+00 283E-07 5.66E-07
U-232 14501E-07 2.22 4.44 0.00E+00 7.66-07 1.53E-06 Thermal Power
U-233 7.0610-0E4 2.22 4.44 0.OOE+00 1.57E-07 3.14E-07 Nominal Heat Bounding
U-234 7.1407E-06 2.22 4.44 0.005+00 1.59E-5 3.17E-05 Output Heal Output
U-235 -2.6572E-06 2.22 0.00 2.35E-04 229E-04 2-35E-04 (Watts) (Watft)
U-236 1.3576E-05 222 4.44 0.00E+00 3.01E-05 6.03E-05 3A9-0 73sE-C0
U-238 -2.2698E-08 2.22 0.00 2.69E-06 2.64E-06 2.69E-06 Togo Total
Y-90 12563E+00 2.22 4.44 0.00E+00 2.79E+00 5.58E+OO
Othr Radionuclesa .00E+00 6.01E+00

IIL Tempbte Selection Sou-nmy P n ,An Checks _ ___ ___ ___;,_U

T mp Secto Surnmry_
From SFD Used fesh for Parameter Differences:

ReCAo r L AND UMMYDDE LW AND URC HWDRIDE 11617maw aed s tuw loig _reas:
FPul = INOOOY SST Thid mak k ll tt cwipalree o eptd (SSTb m v.

SOL MM Condflluntal U U
BO Enrilchent %. 93.152 601D100 _

Burnup Summar ` iWdf f for buoup used in est
Fro SFD I Estmsatel

I mhil k. 2 bwl md b be 2% d SOL em mldu 1.1
B a 4.4 ECU:Sebl ased lb bmbom eneWd bu

Checks

EtGienl Bunupa
aum Multiplier Givhen Bunmup Efst EOLHMIGves :OLHU

Nominal.C 0 0.9SI
Bonding:! 11 .

'Reacis tlwbtw core romoel, dtmo, tippf or cowe daft cowrmfl tW radallon ceased fr fud

`To bumm or fuel assodated wlth he wake"e must be vidvkd by WoL heavy mo ms l god spedic tunp value (MW"T.

i

j I
j.

I

--
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Fuel Radionuclide Iventory Worksheet

Pleel ad Temate c Jrmmas;l ix
Fuel Ream TRIGA 4HIGH POWER) ROMANIA

SNIF D S 302
Fuel its& Descr. 611 -ELEMENT
H"vy MW Meas: BOts27.O7kg; EOL.13M9I9
ROD Stage Shte: NEEL

'Fue dcay s1 date: 1978
E lmates " a: 2010

Tenplate: TIGAF P (LWA)-Ztx. SST,. 0 ID 00% U)
'Tenplato 6--p(UWd): 66.82

Template SOL Heavy Metal Ms1s OM: 0.000198
Tenrolte Decay Thee: 25 faars

Estkiated
Canister usage:

te5t.

El. Estimasttes 6m X. .x b Y. Yb Gamma Sources

Photon Total

CIIWd From Nominal Bounding Fuel hhniat Activity Nominal Fuel Boua ng Fuel Energy Photons/sec

Radionuclide Template Fuel Bmurp (tWd) Burnup (UWdM' (CI) trventories(Ci) bnentorkes(CI) Group (bounding)

Ac-227 1.0386E-09 12,427.12 24,854.25 O.OOE+00 1.29E-05 2.58E-05 Avg. MeV

Am-241 1.4973E402 12,427.12 24854.25 0.00E+00 1.86E+02 3.72E+02 00150 2.185E+15

Am-242m 2.2324E-05 12,427.12 24,854.25 O.O0E+00 2-77E-01 5.55E-01 00250 4s23E+14

Am-243 3.0923E-05 12,427.12 24,854.25 0.OOE+00 384E-01 7.69E-01 0.0375 3975E+14

C-14 1.2559E404 12,427.12 24.854.25 O.ODE+00 1.56E+00 3.12E+00 00575 4171E+14

Ci36 26624E-06 12,427.12 24,854.25 O.ODE+00 3.31 E402 6.62E-02 0.0850 2.550E+14

Crn243 2.3527E-05 12,427.12 24,854.25 O.OE+00 2.92E-01 5.85E-01 0.1250 1.741E+14

Cm-244 1.9092E-03 12.427.12 24,854.25 0.00E+00 237E+01 4.75E+01 0.255 2203E+14

Co-6O 8.9552Q.02 12,427.12 24,854.25 O.OE+00 1t.l1E+03 2.23E+03 0.3759 9561E+13

Cs-134 7.9074E.04 12,427.12 24,854.25 0.0OE+00 9.83E+00 1.97E+01 05750 1598E+15

Cs-135 1.9753E405 12,427.12 24,85425 O.0E+00 2.45E-01 4.91E-01 08500 2.686E+13

Cs-137 1.7243E+OD 12.427.12 24,85425 0.0DE+00 2.148+04 4.29E+04 12500 1118E+14

Eu-154 2.4009E.02 12,427.12 24,854.25 O.DE+00 3.06E+02 0.12E+02 1.7500 7.549E+11

Eu-155 3.2456E403 12Z427.12 24,85425 ODE+00 4.03E+01 807E+01 22500 9.182E+08

Fe-55 3.S65E-03 1Z427.12 24,854.25 O.O0E+00 4.80D+01 9.59E+01 Z7x00 1256E+08

H-3 3.4305E403 12,427.12 24,85425 0.00E+00 4.26E+01 8.53E+01 .8000 7.303E+95

1-129 7.1287E-07 12,427.12 24,854.25 0.00E+00 8.6E.03 1.77E.02 50000 J100E+05

Kr-85 6s.3E-2 12427.12 24,854.25 0.00E+00 8.52E402 1.70E+03 7.0000 3.55sE+04

NP237 1.2219E-05 12,427.12 24,854.25 0.00E+00 1.S281 3.04E-01 11.0000 4.079E+03

Pa-231 2.701E49 12427.12 24,854.25 0OOE+00 2574-05 5.14E-05

P5-210 1.3279E-12 12,427.12 24,854.25 O.OOE+00 1.85E848 3.30E-8

Pro147 5.7517E-03 12,427.12 24,854.25 O.O0E+O0 7.15E+01 1.43E+02

Pu-238 4.6828E-02 12,427.12 24,854.25 0.00E+D0 5.82E+02 1.16E+D03

Pu-239 1.4048E-03 12,427.12 24,854.25 .OOE+00 1.75E+01 3.49E+O1

Pu-240 1.1563E-03 12,427.12 24,854.25 .OOE+00 1.44E+01 Z87E+01

Pu-241 1.0431E-01 12,427.12 24,654.25 .OOE+00 2.04E+03 4.08E+03

Pu-242 4.5910E-06 12,427.12 24,854,25 .OOE+00 6.20E-02 124E-01

Ra-226 5.4390E-12 12,427.12 24,854.25 O.OE+O0 0.76E-08 1.35E4-7

Fa-228 23437E-11 12,427.12 24,854.25 Q0.E+0 4.91E-037 5.82E437

u-106 1.1115E-07 12,427.12 24,85425 .OOE+00 I8.E-03 2.76E43

Se-79 12.405-0 12,427.12 24,854.25 0.00E+00 87E2-01 3.19EOu1

Sn-126 12-858E45 12,427.12 2403.504225 O.02E+OO 1.8-0E1 3.00E41

Sr-90 1.537E+60 12,427.12 24,854-25 0.008+00 1.98E+.4 3.39E+04

Tc-99 4.0319E404 12,427.12 24,854.25 O.ODE+OD 60tE+00 11.00Es411

Th-229 -2.23E-10 12,427.12 24,85425 6.O124+80 2.99E4-0 6.97E4-0

Th-230 9.0948E-10 12,427.12 24,854.25 QOO0E+OO 1.2WE05 2.41E45

Th-232 Z157E-11 12,427.12 24,85425 0.00D+00 2.96E*47 S.936+47

Tl-2C 1-3982E-07 12,427.12 24,85425 O.ODE+00 1.74E403 3.48E403

U-232 3.7943E47 12,427.12 24,854a25 .onuc+00 4.72E043 9.43E.43 Ttem Power

U-233 &.9814E-08 12,427.12 24,85425 QOO0E+00 8.GBE404 1.74E403 Nominal Heat. Boundlirg

U-234 5.4059E4e6 i2427.1C2 24,85425 O.h 0e1s0a.72E42 1a34Ets Output Heet utpui

U235 -2.6572E4S 12.427.12 0.00 6.45E42 2.15E4s2 5.45E-02 oWanus)e fWatts

U-23 -2.2698E408 12Z427.12 QOO0 S.24E-W 3.42E C4 6.24E4,4 Toitil Tota

Y 90 1.5935E+O 12n427.12 24,854.25 QODE+00 1.98E+C4 396E+

Other Padkmcliles 2.11E+C4 421E+C4

k1L Tberpae Sdecn- SUWrs. Iu~P S tae, zx^ -

TmplateSelection Summary
From OM Used 8asis 1 Pmeter D0l.erences:

Recroor LwA uDCHYDRADE LW AND U DIRC HYRDE TM Terpbewas laed fbloreig mu:

u I oi NO l.5O ST Thk kW 1 e).

BObH taU Conatful U U
SOL Enr ww %r 93.=14 80t> 199

BuupSummrnay (UWdM Ios r burnu usedt In stirnmit:

ro VFD EZmd

Nmnacl:l I2471 NdImmo bm OAbldhx kme" balm desryd

Buding- 24AM5. 2 s burhr p bmedblbkni fnp

NUGveBurnup Estimater uprd EOL NUIGhvn COIL HU

mominal 1J5 10

'R~acdadm ~ n.WNrge ,si oed eor alhr ds ranonmhcnased brwb.

bIrola Dp for SO kW asoiae WM tIs wokha wnt be dvift! by 8Ct heavy mnta nma 1 get Rwdik t~p nbm /MWdMT)

DOEISNFIREP-78
Revision 0
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J
Fuel Radionucide Inventory Worksheet

L. Fuel and T
emplate I~hwn f ,V n i

Fuel It : TR" (HIGH POWEfl) fOMAK
SNF IDS. 930

Fusl UnLts * 0: 267- ELEMENT
Heavy Metal Uaes: BOL1 1 .82Ug; EOL5.58kg
HO St5rega Sbn: INEEL

'Fuel day sar: daft: 199
Estain as 6: 2010

TeMpad 1 TRIGA-FUP (LWAJ-Zrx. SST, 0 t 100%. U\
aTepite BwnupW(MWd) 66.52

Template OIL Heavy Metal Mt e (t ): 0.000196
Template 0caTh"m: loyars

Estimated
Canister usage:

lrxle I
1 2.41

J1D. EAimatne In x, N b Y. y, Gamma Sources

Pholton Total
CuWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Ener Photonslse

Radlonuclft Template Fuel Burnup (UWd Burnup (UWdf (Cl) Iwnntorles(Ci - nveoes(CI) Group (bounding
Ac-227 4.2243E-10 5,938.04 11241.67 .00E+00 2.51E-06 4.75E06 Avg, Me
Am-241 9.9143E-03 5,938.04 11241.67 O.OOE+00 5.8sE+01 1.11E,02 00150 1.441E+15
Am-242m 2.3903E-0O 5,93804 11241.67 o.aoE+00 1.42E-01 2.69E401 o0250 3.043E+14
Am-243 3.0968E-05 S,938.04 11241.67 0.OOE+eO 1.84E401 3.48E-01 0.0375 2662E+14
C-14 1.2581E-04 5,938.04 11,241.67 O.OOE00 7.47E-01 1.41E+00 0.0675 2797E+14
CB36 2.6624E406 5,938.04 11,241.67 0.00E+00 1S.E-02 2.99E-02 0.0650 1696E+14
C-243 3.3870E4-0 5,936.04 11,241.67 0.00D+00 2.01E201 6.01E-03 0.1250 2.42.05
Cgw244 3.17E0 S M&0b 11.241.67 =oa0E+00 2.01E+01 3.B1E+01< 02250 1 .4s4E+14
Co-60 6.4311E-01 5,938.04 11,241.67 0.006+00 3.82E,03 7.23E+03 7.3750 2.772E+13
Cs-134 1.2201E4-01 ,938.04 11,241.67 0.00E+00 7.24E+02 1.37E+03 1.5750 1Ds.4E+1s
CS-M1 1.9753E-05 5,938.04 11,241.67 0.00E+00 1.17E-01 242E-1 Os" 7tl08E+1J
Cs-137 2.43B4E+00 5,93B.04 11,241.07 OOOE+OO 1.45E+04 2.74E+04 12500 5.5sNE+14
Eu-1#4 82336E42 S,938.04 11,241.07 OOOE+OO 4.89E+02 926E+02 1.75DO 8.0s7E+l1
Eu-155 2.6383E402 5.93B1.04 1"241.67 O.OOE+OO 1.57E+02 Z.97E+02 22500 t.733E+to
Fe-% 2.10GE01 ~ 5.93B.4 1124'.67 O.OOE+OO 1.25E+03 2.36E+03 Z.7sos 8^7ME+os
H-3 7.9555E403 5.SSB.04 11,241.B7 QOOE+OO =4.72E+01 00 8.94E=01 =s5oco0 3248E+07
1-129 7.1267E407 5.9381.04 11,241.67 Q.ooE+ao 4.23E403 &01E403 5.O000 a40sE+os
Kr-8 i.8070E-01 5 93B.04 11.241.67 O.OOE+00 1.07E+03 2.03E+03 7.000o z772E+04
W237 1.2135E-05 5.9381.04 11t241.97 O.ODE+OO 7.21E402 1.3sE401 1t.0DD0 3taoE+s3
Pa-231 1.3125E409 5.938.04 11.241.B7 O.OOE+CO 7.79E406 1.4BE405 I

J

-j
J

Pb-210 1.1201E-13 5,938.04 11,241.67 0.00E+00 7.65E-0 126E4-09
Pn-147 3.0186E401 5.93804 '11,241.07 .OOE+00 _.79E+03 339E+03

PU-238 SZME72-02 5,938.04 0U4.67 00 2.6-1 .3E-02 2.3E824

PU-239 i.40s4E-3 s5,3B04 1"241-67 O.OOE+OO &35E+00 1 s8E+01
Pu-240 1.154sE403 5.93£L04 11,241.67 O.ODE+OO 8.86E+oo 1.30E+01
PU-241 3.3B09E-0 5.938.04 11,241.67 0.00E+00 2.01E+03 3.80E+03
Pu-242 i.9910E406 5,93B.04 11241.07 0.OE+00 2.96E42 5.61E42e
Pa-226 6.1395E-13 5,938.04 11,241.67 O.OOE+40 3.6sE409 6.90E409

-2228 260490E-11 5,938.04 0241.67 2.72E+04 1.22E047 2.30E2-0
Ru-106 3-3298E403 5,938.04 11,241.67 O.OOE+00 1.98E+ 1 3.74E+01
SO-79 1283E405 5,93B.04 11,241.07 aO.E+00 7.62E402 1A44E401
S-122 1.2775E,0 5,938.04 11,241.67 0.00E+00 1 7.1E042 1.36E04
Sr4De 22760E+00 5.93B04 t1241-0 O.OOE+O 1.34E+04 2.76E+D4
TC-99 4.03t9E404 5.93B04 11,241.67 O.OnE+00 2.39E+00 4.53E+OO
Th-229 1.0973E-10 5,93S.04 11241-6' 0.0OE+0 6.52E407 123E46
Th,230 22a4tE-1 5,93s.04 11,241.67 ltt p1.38E4.6 2ss8E4.6
TrF232 2.3B42E-11 5.93t&04 11,241.67 0.00E+00 1.42E407 2.6BE407
Tl 208 1.4di7E:07 5,93ao4 11241.67 O.OOEd00 .B2E404 1.67E43
U-232 4.1927E407 5,938.04 11,241.67 M00E+00 Z.49E403 4.71E403 _
U ,233 68746E48 569304 11241.67 Oao0E+oo 418E44 7.73E144
iF234 2.7511E480 5,93B04 11241-07 aO.E+00 1.63E402 3C9E402
U-235 -Z.6572E-0u 5,938ao4 QOO Z.38E42 &03E403 2.38E402
U-236 t.3575E405 5.93B04 1124'.07 O.OOE+OD &OBE-2 1Ps3E01 _
U238 -226S8E4B 5,93B.04 QOO Z.72E44 1.38E404 2.72E044
Y-90 2.2m7E+00 5,93ao,4 11,241.67 O.OOE+OO 1.35E+04 2.5E0
Odher RacBalinfr uue 1.44E+d4 2i72E+04
TI, Tawplate Selecffoa Sun.ary Isn Su .mry and Chckcw . --
Tempbwt Sdiect Sumnry -

From SFD sted Bash Sor Paramet 1iffrence:
_ec~r Mderab: LW AMD R nREL U ZIRC HYFDE Thk Tw0wa umd fo e , bS Iqrae

FUd CbdISMg:- 5S9 This udmn4teandp;4 bn eepddt d4 ( wr 1Eau
BOIL HU ConatiU _ :U

Enric b hmet %: s es d0b10D

E srup uiuary (MWdr Fmn ashs*nsa for buntup usedl in estinwits.

Honwhat~ ~ ~~~~~~~5 buf 1amla 5,9t.0 I c h etohqmeh mdoo

11241 bwW caaed Smal d S0L hawy RMd tund.

Checks

Estmated Mwx
Bumrup MURID~er GhvnBru E timatd EIOL HlrI SOL HU

Sounding:1 2J80

Thermal Power
Noeinai Heod Bounding

Output Het Outpul
(Watnsl ' (Watt)
2sDE+02 4L73E+02

Total Tobl

-J

'Reactor ido. caw mmv. sbiae, sipph cv rdat co lg ed Ir ladaln cuad dfoile.

Irot_ brw la a3 klw assoiatet em*1 w t must be dmed by 9IL heavy metl mas to pst specfic bunv viua (WdY1T).

DOEISHFIREP-078
ROVWM 0
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Fuel Radionudlide hwentory Worksheet
J. Fact an ToniptateoWnatin - -. 2

Fuel He: TRIGA 20,0 FFC0 MNRC
SNF 10 e: 737

Fuel UnIts * 0e=cr 6 -ELEMENT
Heavy Metal M : SOL=Z4621 EOL2.246ag
RXO Soage Site: tEEL

'Fuel deay Ot date: 2035
Estinades as f: 2010

TuIPbate: TRIGA-SS ILWMU-ZM SST. 10 I 20%, LU
I arple SmupIKWY: 6.66

Te ate SO. Hea"v Mtal man Wn: 0.0s0195

Estimated
Canister usage:

0.08

IL Fitsniatos m . Garnma Sources

Photon Total

CilMWd From Nominat Bounding Fuel initial Activity Nominal Fuell Sounding Fuel EneWy Photonsfsec

Racionudide letuplate Fuel Burnup (UWdf Burnup (MWdW (Cl) Inventorles(Ci) WventodC Group Qounding)

Ac-227 8.5173E-10 0.00 0.00 O.ODE+00 O.0DE+00 O.ODE+00 Avg. MOV

Am-241 18331E-03 0.00 Q0O 0.OOE+00 O.OOE+00 O.OE+00 0.0150 2.607E*07

Am-242m 1.4129E-06 0.00 0.00 O.OOE+00 O.OOE+00 O.O)E+00 0.o250 O.OE.0o

An-243 1.4774E4-7 0.00 0.00 O.OOE+00 O.OOE+00 0.00)E+00 om75 35363E+C4

C-14 12871E-04 0.00 0.00 O.00E+00 OOOE+00 O.O0E+00 0DA575 2174E+54

Cl-36 2.8120E-06 0.00 0.00 O.OOE+00 OOOE+00 O.OOE+00 oo.0o 3.035E.6

-1243 1.79E40-07 0.00 0.00 O.ODE+00 O.OOE+O0 O.OOE+00 0.1250 5394E+06

Cr-244 1.5962E06 0.00 0.00 O.OOE+00 O.OOE+00 QO.OE+00 02250 Z.121E+07

Co-60 12839E+00 0.00 0.00 O.ODE+00 O.OE+00 0.OOE+00 0.3750 5293E+041

Cs-134 9.D541E-02 0.00 0.00 .ODE+D00 0.00E+00 O.OOE+00 0s7so Z504E403

Cs-135 3.2195E405 0.00 0.00 0.00E+00 O.OOE+00 O.OOE+CO 0500 4D65E+02

Cs-137 2.7564E+00 0.00 0.00 0.ODE+00 O.OOE+00 O.OOE+00 1250 Z427E+01

Eu-154 103683E020 0.00 O.OD 0.00E+00 O.OOE+00 O.OE+00 1.7600 1.E41

Eu-155 Z.9293E-02 0.00 0.00 .ODE+00 O.OOE+00 0.OOE+0 22000 07E400

FeP-5 7.7158E-01 0.00 0.00 Q.OOE+00 O.OOE+00 O.OOE+00 2.7s00 3s9E+OO

i-32 1.0111E42 0.00 0.00 0O.DE+00 O.ODE+00 0O.DE+00 J50 3573E+S

l-129 7-3684E407 0.00 0.00 0O.OE+00 O.ODE+00 Q.OOE+00 6 1S35E0

KR-85 95263401 0O. 0.00 O.ODE+00 O.ODE+00 Q.OOE+O 7O00 t767E

N7-237 12427E306 000 0.00 .QOOE+00 O.ODE+00 O.OOE+00 loO Zo3E42

a-231 3.851614E9 0.00 0.00Q Q.OOE+00 O.ODE+00 0.00E+00

Pb-210 7130OE-15 0.00 0.00 Q.OOE+00 O.OE+00 0.0OE+O

Pm-147 2.1023E+00 0.00 0.00 O.OOE+00 O.ODE+00 0.ODE+O0

u-238 1.0353E403 0.00 0.00 Q.OOE+00 0O0E+00 Q.OOE+0O

To-Q 5.5293E3-0 0.00 0.00 QOD.E+00 0O.0E+00 0.OOE+0O

Pu240 2.1278E403 QOO QOO Q.OOE+OO QODOE+OO Q.OOE+CO

Pu-241 1.0195E401 0.00 0.00 QOD0E+O 0.OOE+O 0.0OE+00

Pu-242 2.31280E07 0.00 0.00 QO.OE+00 0.OE+O0 Q.OOE+00

Ra-226 5-2782E-14 0.00 0.00 QOOE+00 O.OE+00 0.OOE+00

Fa-228 1.69470-06 0.00 0.00 Q.OOE+O O.OOE+O Q.OOE+00 _

-2106 9.1684E-02 0.00 0.00 QO.OE+OD O.OE+00 QO.0E+00

SU-79 1.3018E-05 0.00 0.00 OO.E+00 0O.E+00 O.OOE+00

Sn-126 1.218E-05 0.00 0.00 0.OOE+00 O.OE+00 0.000E+00

Sr490 2.ffC45E+CO 0.00) QOO QOOE+CO0 QODE+CO O.OOE+CO

TJ-99 4.4241E0-4 0.00 0.00 QOOE+CO O10DE+CO O.OOE+00
Ti 229 1.3713E-10 QO.O 0.0 Q.OOE+CO, QODOE+CO QOOE+CO

Ti 230 1.8Q9OE-11IOO 0.00 QO O.OOE+COD QOOE+OO O.ODE+CO

Th32 2.5278E-10 QOO QCO O.OOE+CO O.OOE+OO O.ODE+OO

T-236 1.6947E-08 0.00 0.00 O.OOE+00 0O.E+00 0O.OE+00

U-23 4.873j7E48 QOO0 QOO Q.OOE+CO QOLOE+CO O.ODE+OO Thernnal Powver

U233 112203E407 0.00 QOO0 O.OOE+CO QO.OE+CO O.ODE+OO ilm Hem alBouiiling

tl234 15925E407 0.00 0.00 O.OOE+CO Q.OOE+CO O.OOE+OO outpu "aOM utpu

tF23 -Z6194E406 0.00 QO.O 1.05E43 1.05E403 1.05E403 (Waf) (wafts)

U-236 1269E-05 OCO0 0.00 O.ODE+CO Q.OOE+CO QOD0E+CO 4A4E465 4A4E-5

U-238 -6331E-08 0.00 0.00 6.64E-04 6.64E04 6.64E44 Total Total

Y4-0 2.6060E+00 0.00 0.00 O.OE+00 O.OE+00 QOC.E+00

O8her Fadloo O.OOE+00 0OOE+C0

to" i S etetion un m T s - S .a-ry nd (be dn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

T*nplaee Selection Sunnary ._ _
fwm SFD U i3#a for Paraneter i _ffersnc

Reactor Modrator: LW AND U RC HYDIDE LW AND U ZIRC H DE
Fe Oddnmg: 5T I SST

*OL MMConxttunt:1

0OL Emudcant %: 1976779631 101020.1

BurnupSumnury_ _ ___W _ _ Basis ibr bumup used hi estimUate:

From 5FD, : Eued

Nonmlh-I 0.001 uW**t F~mWl AM
moiaidl i BS ne a ble m o ibbe i nEdal but d h

N o m b i I .0
Boun ~itnol 0.00

dRerctt~own, core rmoval.elrage, grs ofee rd conri nig ghrradaeon ceaddftori.
2
Tob oiwsp r an uel ekodatd wMh vSi woukule nud be dvkied by WL heavy me rnassn I got epscdc b i vYa MW'MI").

DOE/SNF/REP-07
PResinln 0
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J
Fuel Radionuclide Inventory Worksheet

L Fed andlTealat n allfEW.fti". -
Fuel No. TRmIA 300 FFCR MNRC

SNF C S. 1056
Fuel Units A Dea. 1- ELEMENT
Heey Metal Mom BOL.0.575kg; EOL=0.875c
ROD Swags Sam NEEL

'FulM dec stat dam 2035
Estiatee as ad. 21o

TeVp:al. TRIGA-SS (LWAU-Zrx. SST. 0t W 20%. U)
2Teb b esaup(uw* 6.65

Template SOL Heay Metal Mse (M OX00195
T VnpW* Do Tho S yVaW

Estimated
Canister usage:

1 0.01

jIL Eadmiat .: a - 4 Lw x, b Y. ns Gamma Sources

Photon Total
CVUWd From Nomhaf l Bounding Fuel bMl Activity Nominal Fuel Bounding Fuel EneW Photons/e

Radionuclide Temnplat Fuel Bumup (MWd# Bumup (UWW (Co Invntorles(Ci) bfntosIes(CI) Group (boundho
Ac-227 s5173E-10 0.00 o.00 O.OE+00 O.ODE+D0 0.0E+00 A MOV
Am-241 1.8331E-03 0.00 OO O.. QODE+00 0.o0+00 OODE+00 0.0180 7.138E+06
Am-242m 1A129E-06 0.00 0.00 QLOOE+00 O.OOE+00 o.0E+00 0.0250 0.000E+00
AF-243 1.4774E-07 0.00 o000 O.COE 00 0.00E+00 0.00E+00 0.0375 9.726E+03
C-14 1.2s71E4-04 0.00 0.00 O.OOE+ O.OE.+00 .OOE+00 0.0575 .957E+03
CI36 z2.812DE08 0.00 0.00 O.OE8 +00 0.08+00 0.00E+o0 0.0850 8.30OE+S0
C-1243 17s40E-07 0.00 0.00 O.OE+00 O.00E+00 0.ODE+00 0.0250 4.271E+80
C-244 t.6s62E8-0 0.00 0.00 O.OOE+00 0.OOE+00 o.OOE+00 072.0 5.84SE40
C270 1.2239E06 0.00 0.00 O.OE+00 O00E0o.0 0.008+00 03750 1.445E+5
C-131 2.0541E-02 0.00 0.00 O.ODE+00 O.ODE0+ 0OOE0 008+o 7.127E+20
c54130 32105E-85 0.00 0.00 O.OE+00 O.OE+800 0O.E+00 8.+50 1.113E+02
Cs-137 2.71e4E+00 0.00 0.00 O.OOE+00 O.ODE+CO O.OOE+00 *25 e.es2E+c2
Eu-164 1.s3e8-E02 0.00 0.00 0.0OE+00 0 E+00 0.OOE+00 1.500 32ssE+0
Eu-213 2.s293E402 0.00 0.00 O.ODE+00 0O.E+o000 OE+0 2500 t.essE+c0
F-5 7.715SE-0 0.00 0.00 0.O0E+00 O.OE+00 0.008E+00 Z7500 t.O95E+C

H-3 1.015E8-02 0.00 0.00 O.ODE+OO O.OE+00 O.OE+00 3M -7936-01
1-129 7.3284E-07 0.00 o.00 0.E+00 0O.OE+00 0.008E+00 s.oo 4.207E-01
K.-85 z52e3E-1 0.00 0.00 0.8OCE+00 0.00E+00 .OOE+00 7 4s4JE42
Np227 1.2427E48 0.00 0.00 0.008+00 .ODEO O.E+00 8OOE+CO xcosE4
Pa-231 as811E-09 O.0 0.00 O.OE+00 0.ODE+00 0oOE+00
Pb-210 71.30OE-10 0.00 0.00 O.ODE+00 O.OE+00 .OOE+00
Pfn-147 Z.1023E+OO 00 0.00 0 Q.OOE+0C0 Q.OE+00 Q.OOE+00
Pr-O 1.03s3E403 0.00 0.00 0.0OE+00 O.OE+00 0.00E+00
PuT-9 s.s2s3E43 0.00 0.00 O.O0E+00 0.00E+00 Q.OOE+00
Pu-240 Z127SE-03 0.00 0.00 O.OOE80 O.OOE+00 O.O0E+CO
Pu-241 1.0t9KE4- 0.00 0.00 0.00QE+00 .OE+00 o.o0E+00
Pu-242 2.312B7E-0 0.00 o.00 0.0E+00 O.COE+00 o.o0E+00
A2-M s217sE-t4 0.0 0.0 0O.E0+00 Q.OOE+00 O.OE+00

R-228 14.33SE-10 0.00 0.00 O.OE+00 O.O0E+00 O.+aE+00
Ru 108 9.1204E-3 2 0.00 0.00 O.OE+00 QOOE+00 0O.0E+00
S1-79 1.0351-05 0.00 0.00 0.8OOE+00 0.00E+00 .OOE*08
S-125 2.61 06 0.00 0.005 2.8 Q8 0 QOE+OO0 QOCE+oo WaOOE+s
Sr490 2.eo4sE+cO oLOO QO. O.OOE+CO O.OOE+OO QOCOE+Co

Tc499 4.4241E404 0.00 o.OO OCOOE+00 O.OOE+00 O.ODE+OO

n-229 1.3713E-10 0.00 0.00 0O.E0+00 O.OOE+00 0.00E+00
T-230 1.633E-186 0.00 0O. .O 44E+oO QOOE+oo O.ODE+C0
nF-2 26s06E-100 . 0.00 QO008E+00 QCOE+00 o.OOE+00
n20m 1.6947E-08 QOO o.OO O.COE+CO O.CaE+00 O.ODE Oo

Oh232 4.a737E4 o.uo QOO O.O0E+08 COOE+00 0OOE+00 Tem Power
U233 1.2203E47 0.00 O.OD O.OOE+CO O.OOE+COD QOCOE*4 Nmin Her Boudn
u234 1.ss2sE407 o.0 oo0 QOOOE+oO Q.OOE+oO QOCOE+00 Outpul Heat OuW

U-ms -261s4E48 QOO QOO ZssE404 zsE4 88E40 M-4 fMatid (watts)

u-238 1.26s3E os oCOD 0.00 OLOCE+00 QODOE+CO QODOE+CO t2Z-m t-2E-0S

U-238 -aE331E4S QO 0.00 t.82E44 1282E404 1.s2E44 ToWa Total

Y-s0 Z8Oeo0E+OO _ QOO QOO1 QODE+oOD QODE+Co O.ODE+CO

ow Radkonuck QODE+CO O.ODE+CO

n. Te tee o S rOM f n S_ Saw C__h_._._._,_r

T"Plaft Selection Sunmmary I
Fr. WSFD Uaed Basws tar Pauaeter Duloenm&

RNto Ho L b tCtYDFttDE tLW AND U DARC HYDFttDE

Fuel ClSddhg i SST SST
DM MM Costtuent U U

BCL Ezvlcemt %. 19.74748006 101020.1

Bu p SuwrnnWY (uWf Bas for bumup used In estimato
Fo SfD Et

oundal: 0.Ot. buw tasredla kalm SFD ad btiaqWi
Soundlhq:t - bimi _ be No tl _ kmilL

BrnupItuctt Giveen Bu nEu Esthmate CL HItW/O EOL HU
Nomirlahl ~~~0.001

Sounding:1 O.Ot

'Reedacr ewtdiowl core removal. alrags. sWPkl or other date cf"i CtO acal csW hrfl.

r biardarfeasodadwdstw Vec em beavk-dbyB.heavy..ib ta nsa ta get edc pkbun *vake(MWd4Mf).

J

j

-.j

DOE/SNFdREP-079
RevisiOn 0
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Fuel Radionuclide kentory Worksheet . I
K.Fad Wd Ternplate mation , ;-

Fuel larne: TRIGA 8.5120 FFCR
S3F 0 tI 1003

Fuel tUnits A Desc 10 -ELEMENT
HeavyMetalMaws: BOL.1.04kg; EOLlS41lkg
ROD Srge SIte: NEEL

'
1
Ful decay stat date: 2035

Estimates ma of: 2010
Template: TRIGA-SS (LWA)-Zax, SST, 10 to 20%. U)

'Tempbt Eumnup(plWd: 6.6e
Template BOL Heavy Metal Mass O): 0.000195

Template ocmy Ttme: S years

Estbrated
Canister usage:

111110
0.14

L Wmates -itnatrx, b Y. yn Gamma Sources
Photon TOtal

ClMIVWd From Notinal Sountdng Fuel Initial Activity Nondal Fuel Eounding Fuel Energy Photonasfec
Racfonucfda Template Fuel Bunmup (AIW4 Burnup (MWdf (CI) kentodes(Ci) Inventorls(CI) Group (bounding)
Ac-227 &6173E-10 60.14 120.28 O.OOE+00 6.12E608 1.02E-47 Avg. MOV
Am-241 1.8331E403 60.14 120.28 O.OE+O0 1.10E41 220E-01 0.0150 1.944E.13
Anm-242m I.412E-06 60.14 12028 0.00E+00 8SOE-05 1.70E404 0.0250 4278E+12
Am-243 1.4774E-07 60.14 12028 O.OOE+OO &89-06 1.78E-05 0.0375 3643E+12
C-14 1.2871E-04 60.14 12028 0.00E+00 7.74E-03 1.55E-02 0.0575 3.739E+12
CR36 _ 2.8120E60 60.14 12028 0.00E+00 1.63-04 3.38E-04 0.0850 2.316+12
C-243 1.7340E-07 60.14 120.28 O.OOE+00 4.4-065 2.186E- 0.1250 4682E+12
Cr-244 1.56362E06 60.14 120.28 O.OOE+00 1.02E404 2.04E604 02250 1S.65E+12
Co4-0 1.2834E+CO 60.14 120.28 O.OOE+00 7.72E+01 1.4E+02 03750 9S752E+l1
Cs-134 9.0541E-02 60.14 120.28 O.OOE+00 2.46E+-0 1.03E+01 05750 1-726E+13
t>;-135 3.2195E405 6014 12028 O.OOE+CO 1.94E43 3,87E403 0250D b&,90E+11
Cs-137 2.7584E+C0 80.14 12028 Q.OOE+OO 1.86E+02 3.32E+02 1.2500 1.155E+13
Eu-154 1-S36E42 8Q14 120.28 Q.OOE+CO 9.24E401 1.85E+00 1.7500 7.702E+09
Eu-155 2.9293E402 80.14 120.28 QO.OE+CO 1.76E+C0 3.52E+CO 22500 12i1E+10
FeS55 7.7158E401 80Q14 120.28 QOCOE+CO 4.64E+C1 9281E+01 2.7500 9.852E+0F7
H- 3 1.1111E402 80.14 12028 Q.OOE+CO &688E-01 1 94+00 35000 *.147E+07
i-129 7.3684E407 60.14 120.28 Q.OCE+CO 4.43E405 8.86E45 5D030 C.404E+01
Kr-85 2.5263E401 80.14 120Q28 QOCOE+CO 1.52E+01 3.04E+01 7.0000 725CE4010
Np-237 1.2427E406 60.14 120.28 QOCOE+CO 7.47E405 1.43E44 11 O 8 259E'01
Pa-231 3.85IIE-9 80.14 120.28 QOO0E+OO 2.32E407 4.63E407

-2110 7.38180-15 60.14 120.28 0.OE+00 4.44E-13 I.6E-13
PM-F147 2.1023E+OO SDA4 120.28 QOOE1+CO 126E+02 2Sr3E+02
Pu-3 1.32E4603 60.14 120.28 .OOE+0 6.24E-042 1.25E-0
Pu-239 5.5233E403 60.14 12028 QOCOE+CO 3.33E41 6.65E401
Pu-240 2.1278E403 60.14 12028 Q.OOE+CO 1.28E-0t 256E401
U-241 1.01695E401 0.14 120.28 0.00E+00 613E+00 1233+01

PU-242 263312S-08 60.14 10.8 OE00 4.5-0 1.206-04 2.766-04

Ra-226 5.2782E-14 60.14 120.28 O.OOE+CO 3.17E-12 6.35E-12
ila-228 1.9338E-10 60.14 120.28 Q.OOE+CO 1.16E408 2.33E48
Ru-106 9.1684E42 80.14 120.28 Q.OOE+CO SS51E+C0 1.10E+01
Sr 79 1.3018E405 60.14 120.28 Q.OOE+CO 7.83E404 1S7E403
Sn-126 1.2167E405 60.14 120.28 Q.OOE+CO 7.32E404 1.46E403
SV-90 2.6045E+00 60.14 12028 O.OOE+00 1S57E+02 313E+02
Tc-9h 4.424aE44 60.14 120a28 QOOE+C 2.66E402 4.32E402
Th-223 1.3713E-10 60.14 120.28 Q.OOE+CO 8.25E-03 1BS5E48

Th-232 18XO7E-11 6014 120.28 O.OOE+CO 1.62E-08 3.04E-08
Ti-208 1.6947E408 8D.14 12028 QOO0E+CO 1.il2E46 2.04E46
U-=3 4.8737E48 60.14 120.28 Q.OOE+CO 2.93E406 5.86E406
U-233 1122C3EW0 60.14 12028 QOO0E+CO 7.34E406 I.47E405
U-234 I1S92EW0 60.14 12028 Q.OOE+CO 9.58E406 1s2E45
UL235 -2.8194E-06 68O.14 0.00 6.68E404 5.10E C4 8.e8E044
UL236 12633E405 8D.14 12028 QO.OE+OO 7.63E404 1.5-3E4
LL238 -&6331 E48 60.14 0.00) 4.3SE404 4.33E404 4-35E044
Y490 2.6060E+OO eQ.14 120.28 QO.OE+CO 1S57E+02 3.13E+02
Other Pacouciides 2.17E+02 4.34E+C2

.T n tSetection &unmunrs, Baum_ Sn_ __m__. MA checks
Template Selection Sammary

From SFD Ued fasis for Parmeter Differences:
reactor atwANDr W u7RC trDRIDE LWANDUDRCHYDRIDE

ReefiClnd SST SST
BOLU Cnt U U

*OL EnrIhmdnt 6192433915 10o 20.1

Burnm 8m rY (U~y F(rW4 F jEsfs bor burnup used hi estimate:
Fro SF0 Estimatedt

Nom1nal. 54.71 60.14* whtrup alahd kmn to ty metal - deslrye4
tounding ~~~~~~~120:!1 sadglaieuareta~ bewoe wht as

Checks

Estirated Bumupl
Usumw Mutt Given Surnup Eathuated £OL HMWmn £OL Ht

Nomrial: 1.10 1C 1.00
tounbding: 22t

'I~~ ubanr wncore ow, I=, tpkug deoifd. dghatrmdanased rmineh cnrl.

Thermal Power
Norninal t4at Bunl ,

Output Heat Output
fWatts) fWants)
3.UOE.0 T7.OEtoo

Total Total

U-~ ITotai wffw for so ke associated weth baf w4ohe us be eldad by BOL tavy metusalas to get spedllc bunp values tMWdIT).

DOE�SNFIR6P-078 
March 2003
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Fuel Radionuclide inventory Worksheet

Fuel Name TRIGA SASg FFCR AFRRI
SNIF W . 9NO

Fuel Unita A Doser 3 -ELEMENT
Heavy Metal Mass: 901. ;EOL0.D261V
ROD Storage Sft: INEEL

'Fuel decay ad deW 2019
Estnaie a ad: 2010

Tenplte TRHIGASS (LWAI-Zm SST, 10 t 20%. U)
'TePlate Bumup(UW*p 6.e6

Tempiale SOL Heavy M1 1al 1 (11: 0030t195

Estinatbd
Canister usage:

1h18 I
i 0.04

IL Estimate, i "n x. xb b Y. Yb Ganma Sources

Photon ToTl
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslm

Radonuctild Template Fuel Bumup (UWdf Bumup (UWdf (Cl) Inventodes4Ci) Inventodesi(Cl Group (boundingb
Ac-227 85173E-10 9.20 1840 0 .00E+00 7.84E-09 1.57E-08 Avg. MaV
Aii-241 1.8331E-03 9.20 1840 O.X0E+00 1.69E-02 337E-02 0.0150 2.974E+12
Am-242m 1.4129E-08 9.20 1&40 0.OOE+OO 1.30E-05 2.60E5-0 0.0250 6.5445E011
An-243 1.4774E-07 9.20 1&40 O.OOE+00 1.36E-08 2.72E-04 0.0375 S E.1 I
C-14 1.2871E-04 9.20 1&40 O.OOE+00 1.18E-03 2.37E-03 0.0575 5.721E411
C383 2.8120E-8 920 1&40 O.OOE+00 2.59E50 A17E406 0.0850 3.544E+11
C-243 1.7940E-07 9.20 1&40 Q.OOE+00 1.65E-06 130E-06 0.1250 2.574E+11
Cr-824 1.662E4-0 9.20 1&40 O.OOE+00 1.56E405 412E005 02250 3.10S11
CO-OD 1.2839E+00 920 18.40 0O.OE+00 1.18E+01 2.36E+01 0.3750 1.266E.11
Cs-134 9.0541E-02 920 1&40 O.OOE+00 8.33E-O 1.67E+OO os7 2.028E+12
Cs-135 3.2195E-05 920 18.40 O.OE+00 2.96E4-04 5.92E-04 08eM 8.705E+r
Cs-137 2.7564E+C0 9.20 1&40 O.OOE+00 .254E+01 5.07E+01 12Nm 0 1e68o+n2
Eu-154 1.536E4-02 9.20 1&40 O.ODE+00 1.41E4- 2.83E-01 1.7500 1.17eEa u
Eu-155 2.9293E452 9.20 08.40 O.ODE+00 2.70E41 5.39E-01 22500 1.899Ea 9
Fe-535 7.7158E401 9.20 18.40 O OOE+OO 7.10E+30 1.42E+01 Z750D 15W7E+07
H-3 1.1111E42 9.20 18.40 O.OE+O0 1.02E041 2.04E41 5030 1.754E+08
P-129 7-AE407 9.20 18.40 O.O0E+00 e.78E486 1.36E-35 5.0330 9.8t2E4tx

Np-237 1.2427E486 9.20 18&.40 ataE+00 1.14E-0s 2265E+05 7.033 1266E-01
U-231 3.8511E-09 9.20 18.40 O5OOE+0 3S.4E-08 7.09E48o
P-210 728080E-15 9.20 18.40 0.00E+00 &80E-14 1.36E-13
Pme147 2c1023E+00 9.20 Id40 o.E+cO 1.93E+01 3.87E+01
Pu-238 1.0383E403 920 1840 O.OOE+30 9.55E403 1.91E402
Pu-239 5.5Z93E403 9.20 1&40 OaOOE+00 S.O9E402 1.02E-W
Pu-240 2.284 *018.40 O.ODE+oo 1 .96E 02 3.s2E402
Pu-241 1.0195E41 9.20 1&40 QaaOE+00 9.38E401 1.88E+CO
Pu-242 2.3128E407 9.20 1&40 O.ODE+30 2.13E486 4.26E4S6
Fa-22S 5.2782E-14 9.20 1&40 QO.OE+00 4.86E-13 9.71E-13
Ra-228 1.9338E-10 9.2 1a.40 O.OOE+00 1.78E409 3 S6E49
PAS-108 9.1684E402 9.20 1&40 O.OOE+CO 8.44E401 1.69E+OO
Se-79 1.3018E405 9.20 18.40 O.OOE+OO 1.20E404 2.40E-44
Sn-12S 1.2167E405 9.20 18.40 o.ODE+00 1.12E-04 2.24E044
ST4gO 2.6D4E+00 9.20 18.40 O.aaE+00 Z-40E+01 4.7sE+01
Tc 99 4.4241E404 9.20 18.40 O.aaE+00 4.07E403 &14E403
Th-229 1.3713E-10 9.20) 18.40 TOOE+00 1e26E4a9 2.52Et0h
Th-2320 1.8DsDE-11t 9.20° 18.40 O.OaE+00 1.68E-10 4653E40D

Tt-208 1.6g47E408 9.20 18.40 O.OOE+30 1.5SE47 3.12E407
U-232 4.8737E-0s 9.20 1&40 aOaOE+00 4.48E417 a97E-07 Thira Power
U-233 122E03E7 9.20 18140 aaaOE+00 t.12E486 z22SE-0 Nomina-i; HetSudng
U-234 156925E407 9.20 1&40 OaaDE+oo 1.47E48 Z-93E486 Ouipd* HeatOutpu
U-235 -Z.6194E486 9.20 0.00 1.17E404 925E405 1.17E044 Mte (Waf)twn)
U-236 1.2693E405 92D 1&40 OaOOE4400 1.17E404 2.34E4-4 835E-W 10E4+0
U-238 -&6331 E48 920 o.ao. 7.25E456 722E405 7.25E456 Total Toted
Y-90 2.6060E4oa 92D 01&40 QO.E4,ao 2.4DE^41 4.80E±21
Other Radionucie 3.32E+01 e&e3E+M I

iiL Taitb Sdeciie00 Summary, Ifuroip Sunnsi "n a l e 31
Tem BlaW Selection Sum

From SFD Used Basis 1or Parameter Difference8I Rlector o LW AND U aRC HYDIDE LW AM u ZIRC W1DRIDE ThbTa*T f ldh lrMDeg re
Fuel CW S§,g SST SST ThIl b ee m al peanwe eset 1 4

BOLH Conamla U U
8.L Enrictuit v 10 kb 20.1

lurnup Summy (Wdf Basf oar bunmup used In estimate:
From SFD Esi

a eN. c.emvl. ~ erae. d or n e hn g lst an cw eaed od fuqel7h.
oue dhi 0. hey talme lo ge dic b v e (*e

Check

Estnaed empf
HobaiBup -utw p_ Give Bnu -smt EOL HMIIl IEOL HU

Bounony 20C

'Tou wU ior al hasodaud W~h ftbwo t hont b dvkiddby BKLthvy w na='o~d dt le bavA_ (mwWdiT)

J

J

J
J

J
iDOEISNF/R.P-M7
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Fuel Radionuclide Inventory Worksheet I , . I
L Fued and Tenviate lutfrawtion

Fuel Nam: TRIGA 8.562 FFCiR ENGLAND
SNF D 4: 287

FUe ULnts 4 Dew: 4 -ELEMENT
Neavy Metal Mass: OL.0641kg; EOL.0.624kg
RCO Storae Site: INEEL

1
Fuel decay e date: 2010

Ertmotes " of: 2010
Templae: TRIGA-SS (LWAJZn, SST, 10 to 20%, U)

Tmplate Eunp(UW4: O.6s
Tempb OL Meen Meta Mass (U T): 0.000195

T,,nlate I n Ea 6

Estimated
Canister usage:

0.'x04

L Estinates in xb b y. Yb G| mma Sources

Photon Total
C8AMWd From Norinal Bounding Fuel initial Activty Nominal Fuel Bounding Fuel Energy Photonssec

Radionuclide Templatev X 0 Fuel Sumuppl8YWW Burnup(Mll~df knC _ c) k iwntorlestcl) Group (bounding)

Ac-227 8.5173i-10 18.75 37.49 0.064E00 1.60E-08 3.19E-08 Avg. MeV
Am-241 1.8331E-03 18.75 37.49 O.ODE+00 3.44E-02 6.87E-02 0.0150 6.060E+12
Arm-242m 14129E-06 18.75 37A9 O.0E6+00 2.65E-05 6.30E45 00250 1.333612
Am-243 1.4774E-07 18.75 3749 0.00E+00 2.77E-06 554-06 0.0375 1.136E+12
C-14 1.2871E-04 18.75 3749 0.00E+00 2.41E-03 4.83E-03 0.0s75 1.164E+12
CI-36 2.8120E-06 18.75 3749 0.00+00 5.27E-05 1.05E-04 0.0850 7.221E+11
Cn-243 1.7940E407 1875 37.49 0.09E+00 3.36E-06 6.73E-06 0.1250 5244E+11
Cn-244 1.6962E-06 1875 37.49 0.00E+00 318E-05 6.36E-05 0.2250 6.126E+11
Co-60 12M839E600 18.75 37.49 0.00E+00 2.41E+01 4.81E+01 0.3750 3.109E+11
Cs-134 9.0S41E-02 18.75 37.49 0.00E+e0 1.70E+00 3.39E+00 0.5750 4.133E+12
Cs-135 32195E-05 18.75 37.49 OA.XE+00 6.04E404 .21E-03 OA5= 1.774E611
Cs-137 2.7564Ei00 18.75 37.49 Q.OOE+00 5,17E+01 1.03E+02 1.2500 3.602E+12
Eu-154 1S368E-02 1876 37.49 0.00Q+00 2.88E-01 5.76E-01 1.7500 2.401E09
Eu-155 2.9293E-02 18.75 3749 0.00E+00 5.4901 1.10E+00 22650 3S875E09
Fe-S5 7.7158E-01 18.75 37.49 0.006+00 1.45E+01 2.89E+01 2.7500 3.071E+07

H-3 1.1111E42 18.75 37.49 0.OOE+00 2.08E401 4.17E-01 3.5000 3.574E+.0
1-129 7.364E-07 18.75 37.49 0.00E+00 1.38E4-5 2.76E-05 5.0000 2.00CE+01
Kr-85 2.5263E-01 18.75 3749 0.00E+00 4.74E+00 9.47E+00 7.0e00 2270E+00
1237 1.2427E-06 18.75 3749 0.06E+00 2.33E-05 4.66E-05 110A00 2.588E-01
Pa-231 3,85 1 tE-9 18.75 3749 0.00E+00 7.22E-08 1.44_-07
Pb-210 7.3880E-15 18.75 ______ 3749 E-13
Pm-147 2.1023E+00 E+01

37.49 Q09.E+00 1.04E-01 2.07E-01
18.75 37.49 O.OOE+00 3.99E402 7.98E-02

Pu-241 1.0195E-01 18.75 37.49 0.OOE+00 1.91 E+00 3.82E+00
M-OAO 18.75 37 AG .OEO A4.34F46 ja67E-06
I -
Ra-226 52782E-14 18.75 37.49 0.00E+00 9.90E-13 1

I0.10i a-Zo l.llE-lUr-J 10.10 37.Wv U.U~+Q

Ru-106 9.1684E-02 18.75 37.49

Q090E00 228E-04 4.56-04
0.00E+00 4.88E+01 9.77E+01

Tc49 4.4241E-04 1aA7s 3749 0.00E+00 829E-03 1.66E-02
Th-229 1.3713E-10 18.75 3749 0.00E+00 2.57E-09
Th-230 1.8090E-11 18.75
Th-23 2.5278E-10 18.75
Ti-20 1.6947E408 18.75
U-232 4.8737E-08 18.75

3749 0.00E+00

37.49 0.09E+00 i

U-233 1.2203E-07
U-234 1.S925E-07
i-235 -2.6194E-06
U-236 1.2693E-05
U-Z38 -3.6331E-08
Y-90 i6060E+00
Other Radbnucldes

ITT. Temiate Seection nSuvarj, WaBmip 6
[reqlate Selection summary

Thermnal Power
Nominal Neat Bounding

Output leat output
(Watts) fwat)
119E600 Z18E+0o

Total Total

4.
18.75 4.

1.89E+01 9.77E+01
6.76E+01 1.356E+02

R . w: , . 4

_ Ia- D.IFem SF Used it
Ra0ctor !ode [LW AND U MRC IrYDRIDE LW AND U ZIRC HYDRIDE

6CtOL HMCcstituent: U U
SOL fmichment% 199679876 10to20.1

Burnup Summary (UWd?

1oinmal:C
El

[~Bssfor burnup used in estimate:

bang M mn ed yfkm SF0 IrWm adb 148MM
ti ud g wa u asixndt betlwce laisb b arng

-

I
Surmup Mutiouff I WEs=.W::r I Wetknated EOL NM/Given EOL NM

I 1.000.861 0.93l
1.711 I

'Reactor rwkbwn. we removal. toage, shipping or 0ther date bmfinning tht knsdlatin Ceased for ue.l

'total bm for Al luel assodated wt Ist wrksheet must be dvkied by BOL heavy metal mas to get spedlic buItmp volume (UWdIT).

D06ISNFI/REP-07
Revision 0
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-I
Fuel Radionuclide InventorV Worksheet

LFul andlTemplat .informa ow
Fue Namm TRIGA 8.520 FFCR HEIDELBERG

SiF iD , 1045
Fuel Unt 3 D S -5- ELEMENT
HeavyM1etallMae.: B0L.0.801kic EOL.0.79kg
ROD Storag Sit INEEL

'Fuldc ay StautdaW. 2010
Etate as 0of 2010

Templtet TRIGA-SS (LWAJUZrx, SST, 10to 20%. U)
'Template Bwmp(UWd): 6.65

Template SOL Heavy Metal Man (UT: 0.000195
Template Dean Thm 5 ves

Esthiated
Canister usage: j

S1it1I _
r 0.05

EL sliduato i In X.- N. - x b V. Yb Gamma Sources J
CVUWd From

Radlonucllde : Template
AC-227 8.5173E-10
Arn-241 1.83315E-03
Am-242Mn 1.4129E-08

ioinal Boundin Fued initial Activity Nominal Fuel Bounding Fuel
Fuel Bumup (ITWdl? BumUD (UWde 15 8 laventoretCII rventovasC

Photo. Total
Energy Photonalsec
Group (bounding)

2.66E-08 I Avg. MV J0.0150 5.047E512
15.61 31.23 1.1t1E+12

An-243 1.4774E-07 15.61 31.23 0.00E+00 23
C-14 1.2871 E-04 15.61 31.23 .004E+00 2.01E-03 4.02E-(
C1 3 2.8120E-06 15.61 31.23 O.00E+00 4.39E-05 8.78E-05 C

1.7940E-07 15.61

Co46O
Ca-134

31.23 O.00E+00 2.80E-06 5.60E406 o .1250 4.367E+11
31.23 0.00E4+00 2.65E-05 5.30E-05 o sa0 5101E+11
31.23 0.00E+00 2.00E+01 4.OE+01 I 03750 2589E+11
31.23 0.00E+00 1.41 E+00 2.83E+00 I 05750 S.442E+12

J
CS-135 3.2195E-05 15.81 31.23 1.477E+11
Cs-137 0 2754 15 Al :11Z nonA~an I JEu-154 1.5368E-02 15.61 31.23 0.00E+00 2.40E-01 4.80E401

2.9293E-02 15.61 31.23 0.OOE+00 4.57E41 9.15E-01 2.2500 322E+09
00DE+00 1.20E+01 2.41t501 I 2.7500 2.568E407

1.73E4t 3.47E-01 350G 2977E06
1-129 E45 5.0000 1.68BE40
Kr-85 2.5263E41 7.0C00 1.905.E00
Nl>237 1.2427E-06 15.61 31.23 115000 2.17615.01
Pa-231 3.8511 E09 15.61 31.23 0.00E+00 6.C
Pb-210 7.3880E-15 15.61 31.23 O.OOE+00 1.15E-13 2.3E-13
Pm-147 2.1023E+00 15.61 31.23 O.OOE+00 3.28E+01 6.56E+01

15.61
15.61
15.61
15.61

31.23 0.00E+00 1.62E02 3.24E42
8.63E-02 1.73E41

Pu-240 0 3.:
Pu-241 1.0195E-t 31.23 O.OOE+00 1.V
PU-242
Ra-226
Ra-228
Ru-10S

2.3128E47 15.61 31.23 O.OOE+00 3.61E-06 7.22E-06
5.2782E-14
1.933SE-10
9.1684E42
1.3018E545

15.61
15.61
15.61
15.61
15.61

31.23 O.OE+00 8.24E-13 1.65E-12

i1
J
j

J
J

0 3.02E-09 6.04E-09
2.86E+00

Se-79
Sn-126 1.2167E-C5 31.23
S An 1561 ql 91 A n.n

Tc-99 4.42415E44 15.61 31.23 0.00E+00 .91-3
1.3713E-10 15.61 31.23 O.OOE+0D 2.14E-39 428E-39
1.8090E-11 15.61 31.23 0.00E500 3.&E-10 5.65E-109

15.61 31.23 O.OE+00 2325E109 7.89E-10 |
15.61 31.23 0.00E400 2.65EW7 523E07

U-233 12203E547 15.61
U-234 1.5925E47 15.61
t)-23 -2.6194E56 15.61
U-236 1-2693E5-6 15.61
U-238 -3.6331E40 15.61
Y-90 2.0605E00 15.61
Oter Radonuctdes

ala u.WIC.MA ,.,1 t=-WI I.5zt- i nenun rovw
- nn- - ove

U.ue=+UA 1.N1O-q. 0.ol1W
E-36 4.97546
E44 3.44E4
E504 3.96E44

Nominal Heat Bounding .
. Output Hl OutpL*

1Wans1 M.V

9SOE4-1 1.82E.
Total Total J31.23

M Template SC]

5 S -I HU
s7.Bur u S nnny, an C eck __ __ ___ ___ __ ___ ___ __ ___ ___ __

Fro SFD Used i
Reactor tLW ANO U ZIRC HYDRIDE LW AN U RC HYDRIDEF

Fuel C=ddhtF SST 6sr
SOL Hu Conatinb:it. U U

11L En ichim"V 1985018727 101b20.1

3aste 10r Panameter Differencesi I
MWdVP

I

fabfor burnup used In estimate

1I I 1IIIIOiNwM im y bteeP tI'ehtiemSR0(wwwledtMA4
j31 312ILoas ,hg MW nwi letteloa*wwwbme,Swodirad

. '

ESUFnLO Sunuief
_rBumuqtplW[ Givn!uC Esimated EOL H lVan EOL HNI

Ncwlal:*.rl 057 0.64| 09
Soundhgl 1_14

'Reactor dAowk ooremmoval, lorage.tpgI r odw dae nffirningtl Inianm ceased w fud.

'Toed baup ford fuel assodated wh le wofthdi mud be dvided by BOL heavy mel masa o get speciic bup* values (MWdVn.

I
J
I
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Fuel Radionuclide kwentory Worksheet I oe
X. Fuad -d TWemplates lpfono _ i

FuP Name: TRIGA 820 FF0R ITALY
SNF ID .730

FPel Units I Dew: s -ELEMENT
Heavy Metal Mass: BOL.0.484kg; EOL.0.45lkg
ROX Storage Sit: NEEL

VFue dea stat date: 1969
Estimates es of: 201O

Teplate: TRJGA-SS (LWAJZrx SST. 10 to 20% U)
'Template UuruAgo0l): G.6S

Template BOL Heavy Metal Mass (1T): 0.000195
Template Decay Tbw 0 wnars

Estimated
Canister usage:

18r10O
0.04t

IL ftimates j m W Kb b Y. Yb Gamma Sources

Photon TOtW
ClMWd From Noninat Bounding Fuel i ta Activity Nominal Fuel Bounding Fuel Ener -Photons/eec

Radlontuclde Template Fuel umrup (MWd) Burnup (ItWd)' (Co kmetod CI) bwentdeCI) Group ibounding)
Ac-227 9.4992E-09 24.34 48.68 O.ODE+00 2.31E-07 4.62E-47 Avg.MeV
An-241 4.0120E4-3 24.34 48.68 0.O0E+00 9.77E-02 1.95E-1 0.0150 2377E+12
An-242m 1.1510E-06 24.34 48.68 O.OOE+00 2.80E-05 5.60E-05 0.0250 4s37E+tt
Ami-243 1.4713E-47 24.34 48.68 O.OOE+00 3.58E-06 7.16E406 0.0375 4297E+11
C-14 1.2800E-04 24.34 48.68 0.00E+00 3.12E-03 623-03 0.0575 4629E+11
01-36 2.8120E-06 24.34 48.68 O.ODE+00 .85E-05 1.37-04 0.0650 2.780E+tl
C-243 6.0120E-08 24.34 48.68 0.0DE+00 1.46E-06 2.93E-06 0.1250 1J.05E+11
Cm-244 3.031E-07 24.34 48.68 0.OOE+00 7.38E-06 148E-05 02250 2F5E+t11
Co-60 3.4647E3-0 24.34 48.68 QODE+00 3.43E-02 1.69E-01 0.37000 34OE+11
Cs-134 2.4632E-08 24.34 48.68 0.OOE+00 .8DE-07 12 4-06 05750 1.766E+12
Cs-135 32195E4-5 24.34 48.68 0.00E+00 7.684E-4 1S7E43 oJ1ao 1.738E+1
Cs-137 9.7519E4-0 24.34 48.68 0.ODE+00 2.67E401 4.75E.01 125o 1 04E+10
EU-154 4.2947E-04 24.34 48.68 0.0oE+00 9.97E-03 1.99E-02 1.7sc 4ASSE+08
Eu-1ss 5.456E-05 24.34 48.68 0.008+00 1.3i4-03 166E43 225G 1.142E26 0
FP-26 4.7955E-06 24.34 4868 O.OE+00 1.17E-04 2-33-4 175Go 2JeSE4
tS321 1 2&9D38E-04 24.34 48.68 0.ODE+00 2.17E42 4.3E402 J.oso 60tCE+Ot
t-129 7.384E-07 24.34 48.68 O.OOE+00 1.79Es-0 39E-05 Si= 2630E+01
tr4-5 1.3791E42 24.34 48.68 O.OE+00 3.31E401 6.71E9-1 710 2JS4E
Np-237 2.30238E06 24.34 48.68 O.ODE+00 3.17E-05 61.E-0s I Ioo 3245E-1
Pa-231 13.40E08-1 24.34 48.68 0O.OE+00 3.78E-47 1756E8-7
Pb-2iO 7.1759E-13 24.34 48.68 O.ODE+00 1.75E-11 3.49E-11
Pin-147 t47E4-05 24.34 48.68 0.ODE+00 3.54E-04 7.28E-04
Pu-238 7.2827E-04 24.34 48.68 0O.OE+00 1.77E+02 34.3E402
P-239 5.218E-043 2434 48.68 O.OOE+00 1.34E1-0 2.69E1-0
Pu-240 7.1173E4- 24.34 48.68 O.OE+00 1.15E7- 1.0374-01
PI-241 1.1702E4-2 24.34 48&68 O.ODE+00 2.8sE-01 6.70E1-0
Pu-242 2.3128E4-7 24.34 48.68 O.ODE+00 6.63E-06 1.13-05
Ra-226 1.1827E-12 24.34 48.68 O.ODE+00 4.10E-11 8.19E-11
Pa-228 Z219E-10 24.34 48.68 0O.OE+00 6.E8-09 1.63E8-0

-2106 134090E-16 24.34 48.68 0.OOE+00 8.3DE-14 1.66E-13
Se-79 1.3012E-05 24.34 4868 O.OE+00 3.17E-04 3E4-04
S-126 12162E4- 24.34 48.68 O.ODE+00 2.96E-04 .92E-04
Sr-90 8.9373E-01 24.34 48.68 O.OE+00 2.17E+01 435E+01
TC-99 4.4241E404 24.34 48.68 O.OOE+OO 1.08E42 2.16SE42
Oth229 7.69D2E-10 2434 4268 O.ODE+OO 2.87E48 374E408
Th-M3 t30O59E-tO0 24.34 48.68 : O.OOE+090 3.18E-0g 836E49
Th-M3 2.5278E-10 24-34 4(LG8 Q.OOE+090 8.16E409 1.73E408
T)-208 t.t8.92E48 94.34 48.68 O.ODE+OO 2.89E4C7 &79E4U7

U-232 3.1970E408 24-34 4&68 O.ODE+OO 7.78E407 tSE-4S Thral Povver
LJ233 t223E407 24-34 4&88 O.OOE+OO 2.98E406 &95E-06 Nommasl~a Ne Oounclingi
U-234 2.86S2E407 24-4 4&68 O.ODE+OO 8.98E406 IAOE0E5 Output Heat output
U-235 -2.6194ES-6 243S 0.00 2a1sEs04 1.46E404 2.10E404 (waft) (cWatts
U-236 1.2,69SE405 24.34 48.68 QODOE+aO 3.09E404 6.18E44 2.72E-t 8s.4E-t
LI-38 -a6331E-M 2434 QOO0 13OE0E4 1.29E404 13OE0E4 Total TOWa
Y490 &9338E-t 24344 4&88 O.ODE+OO Z-17Es41 4.36E+01
Other Radionuckes 2.40E+01 4 80E+01

reipia Slection Summaq _

Fem SFD Used Basis for Parameter Differences:
Reactor "WidwratoW AM U nRC HYDRI0E LW AN) U 23RC tVnIDoIE

Fuel Cbdc&LW. SST SST
BOL MM Constiunts: U U

*OL Enwrchment 4.- 20.04130579 1020 b0 2ci

Burnup S-ny 9(itWd? __ A Basis for bunup used In estimate:
Frem SFD Estimated

Nornia:1 16.511 2434 Nni hmqabcedkllw 1www8*O

__ _ __ _ _ __ _ _ __ _ _ __ __ _ _ __ _ inigba a i a a 5 eta e knWa a s .

Estimated Bumupf
BMW Multiplier Given__ _up Estimated UOtu HMtGlvsn EOL HU

Nominal: 148 1_ 13
Bo i Fg: 2SS

PReadorsaitwn. erromowal. oage. d4p gclardteacoenlm air oncendorl.

r'o bujr for dea W asedatd bita wwtk t murt be dvkbdd by DO h me m I pt pedk bumW _ MWdT)

0OE/SNFYtEP-M7
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I3
Fuel Radionuclids Inventory Worksheet

L. Fud and Tmplat aafiaoa . i,.
Fubam TRM A .S120 FFCR MNR

SN ID0 703
Fuel Unit DA 0eew -ELEMENT
Heavy Maid Mean BOL-o.aol;k EOL0.76811g
ROD Slorae S5 INEEL

'Fuu deay Van date 2035
Estbnatesec.d 2010

Templato: TRIGA-SS (LWAJ-Znc. SST. 10 to 2D% U)
STmnpate Bumup(-)W: 6.65

TeVplate BOI HLavy Metal UMe (tLf: 0.000196
Tanclate Do 7km. T : 5 vem

Esimated
Canister

1 0.07

-3IL E stu - FE x. xr b y. Yb Gamau Source

photon ToWt
CVUWd Frora Nominal Bounding Fuel Initial Actvity Nominal Fuel Bounding Fuel EnwW Photonasb

Radiorcld Template Fuel Bumnup (UWdf Bumup (MWd)? (Cl) InventorleCI) Inventories(CI) Group MboundIl.4

Ac-227 8.5173E-10 39.14 7828 QOD.E+00 3.33E-08 6.67E-06 AV. MOV
Aun-241 1.8331E-03 39.14 78.28 O.OOE+00 7.17E402 1.43E-0 0.0150 1265Et13
Am-242m 1.4129E806 39.14 78.28 O.O0E+00 5.53E-05 1.11E-04 0.0250 2.784E+12
An-243 1.4774E.07 39.14 7828 0.00E+00 5.788-06 1.16E-06 0.0375 2.371E+12
C-14 1.2871E-04 39.14 78.28 0.00E+00 5.048-03 1.01E-02 0.0676 2A33E812
CI38 2.8120E.0 39.14 78.28 0.00E+00 1.10E-04 2.20E-04 0.0850 1.08E.12
Cm-243 1.7940E-07 3914 78.28 0.008+00 7.02E-06 1.40E-05 0.1250 1.095E+12
Cm-244 1.6962E-06 3.14 78.28 O.OE+00 6.64E-05 1.33E-04 02250 1279E.12
Co-40 1.2839E+00 39.14 7828 0.00E+00 5.03E+01 1.01E+02 0.3750 6.40E0811
Cs-134 9.0541E-02 39.14 7828 0.00E+00 3.54E+00 7.09E+00 0.5750 6.8M2812
Cs-135 3.2195E-05 39.14 78.2 0.0OE+00 126E-03 2.52E-3 0s500 3.702E+8I
Cs-137 2.7564E+00 39.14 7828 0.00E+00 1.08E+02 2.16E+02 12580 7.520E+12
Eu-154 1-536E02 39.14 78.28 0.008E+00 6.02E-01 120E+00 1.7500 5.013E809
Eu-155 2.9293E02 39.14 7828 O.OE+00 1.15E+00 2.29E+00 22508.080+809
Fe-55 7.7158E401 39.14 7828 0.00E+00 3.02E+01 6.04E+01 2.7500 S.412E+07
H-S3 1.1111E402 39.14 78.28 0.00E+00 4.35E-01 a.70E8- 35000 7.462E+80
1-129 7.3684E-07 39.14 78.28 0.00E+00 2.88E-05 5.77E8- 5.0000 4.153E801
Kr-85 2.5263E80 39.14 78.28 0.00E+00 9.89E+00 1.98E+01 7.0000 4.701E+00
r237 1.2427E486 39.14 78.28 0.00E+00 4.868E-05 9.73E-05 11.0000 5.35E581
Pa-23M 3.8511E.09 39.14 78.28 0.0080+0 1.51E407 3.01E-07
Pb-210 7.3880E-15 39.14 78.28 O.OE+C00 2.89E-13 5.78E-13
Pm-147 2.1023E+00 39.14 7828 o.ooE+00 823E+01 1.65E+02
Pu-238 1.0383E.03 39.14 7828 0.00E+00 4.068E-02 &13E42_
Pu-239 5-5293E-.03 39.14 7828 0.00E+00 2.16E-01 4.33E-01
Pu-240 2.1278E-03 39.14 78.28 0.OOE+00 8.33E-02 1.67E401
Pu-241 1.0196E-01 39.14 78.28 0O.OE+O 3.998+00 7.98E+O0
Pu-242 2.3128E47 39.14 7828 0.OOE+0O 906.E06 1.81E-05
Ra-226 5.2782E-14 39.14 7828 0.00E+OO 2.07E-12 4.13E812
Ra-228 1.9338E-10 39.14 7828 O.OE+00 7.57E-09 1.51E-08
Ru-10S 9.1684E-02 39.14 7828 O.OE+00 3.59E+00 7.18E+00
So-79 1.3018E-05 39.14 78.28 0.08E+00 5.10E-04 1.02E-03
Sn-126 1.2167E4-5 39.14 78.28 O.OE+00 4.76E-04 9.52E-04
Sr-0 2.6C45E+00 3914 78.28 O.OE+00 1.02E+02 2.04E+02
Tc-99 4.4241E404 39.14 78.28 o.OOE+00 1.73E-02 3.46E-02
Th-229 1.3713E-10 39.14 7828 0.008+00 5.37E-09 1.07E8-0
Th-2301 1.8090E-1i 39.14 7828 OOE+00 7.08E-10 1.42E-09
Th-232 2.5273E-10 39.14 7828 0.OOE+00 9.89E-09 1.98E-08
T1-208 1.6947E4- 39.14 78,28 0.OOE+00 863E-07 1.33E8-
U-232 4.8737E408 39.14 . 78.28 0.00E+00 1.918-OS 32E-06 Thermal Power
U-233 1.2203E-07 39.14 78.28 O.OE+00 4.78E806 955E-06 Nominal Heo Boiindbng
U-234 1.5925E407 39.14 7828 0.00E+00 6.23E-06 125E-06 Output Heat Output
U-235 -2.8194E-06 39.14 0.00 Q35E-04 2.32E-4 3.354-04 (waftt) (Wae
U-236 1.2693E-06 39.14 7828 O.OE+00 4.97E-04 9.9484 228E+O4 4.6+0
U-238 -6331E808 39.14 0.00 2.17E-04 2.16E-04 2.17E-04 Total Tout
Y-90 2.6060E+00 39.14 78.28 0.00E+00 1.02E+02 2.04E+02
oMW Racflonuclides 1.41E+02 2.82E+02

ID*Smplat S~eato Sume, Burravswu . nd Check. . }; :
Tlrtate, Selection Sumnmary

From SFV U for Parameter Differmnces:
Reactor Modwator LW AND U ZIRC HYDRDE LW AN U ZIRC HYNDE

Fud Cteddktng: SST ssr
BOL HU constiuns:

BOL Enrichrnt % 19.44235977 10 D 20.1

Bumup Summay (Wd Ba for bumup used in estimate:

From SF | Eft ed
Notainal:1 27.341 3s14ctdU ba l d bl bat. 1melal mm desd

Boundbw 1 ~~~~~~~~~78.2*ok t bmu Uhdb iera tifeoltoay

Checks__ ___

lot Give~u Cn Bumup Estknated E01. HIv E01. HEt
NcmbS *~~~~.431 TZ4| tX

dhg ~~~~~2.8L*
uea rdown, cor re mo. storge, u*pkg or ordas cont n gnadan forful

'Toal _nw* lord fuel essaciaed with teM wwko me be dtvd by DM heavy m m I Spec k val (iWdT.

J

J
J

J
-3
j

I
-3

J

i

I

I

-3
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Fuel Radionuclide Inventory Worksheet

ELF-uMIdT-e lateal-oation
Fuel tonw 1TRIGA 820 FCR OU

SNF ID I1041
Fuel tuits & Descr- 2 -ELEMENT
Heavy Metal Mass: OL-0.

3
9

2
kg: EOL.0.37kg

ROD Storage Site: NEEL

FUe deaMy a dat: 2025
EtIrnates ms of: 20O

Template: TRIGA-FIP (LWAJ-Zrx. M. STID 100%, U)
6T1plate Bumup(lUWd: 6.52

Template BOL Heavy Met Uss (M1: 0DA 96
Tunolate Deoay Thie: 5 Vwas

Estmatled
Canister usage:

0.0x1

,Ihh Estimate s -In x Xb b Y. Y | Gamma Sources
Photon Total

CUUWdFrom Nominal Sounding Fuel b4tIal Acbvty Nominal Fuel Bounding Fuel Eney Pho _asec

Radionudide Template Fuel Bumup UWdf Buumup(uwd' (Cl) hIventortes(CI) tnventores(CI) Group (bouncling)

Ac-227 2.848SE-10 20.91 41.82 O.OE+00 5.96E-09 1.19E-08 Avg. MeV
An-241 75767E.03 20.91 41.82 O.ODE+00 1.58E-01 3.17E-01 0.0150 .747E+12
Am-242m 2.4459E-4 20.91 41.82 O.O0E+00 5.11E-04 1.02E-3 0.0250 1.481E+12
Am-243 3.0983E-05 20.91 41.82 O.OE+00 6.48E-04 130E4-03 0.0375 1310E+12
C-14 12590E-04 20.91 41.82 OODE+00 2.63E403 5272-03 0.0575 1.307E+12
C836 2.6624E-06 20.91 41.82 O.ODE+00 5.57E-05 1.1tE-04 0.0e5s .134E+11
Cm-243 3.8244E.05 20.91 41.82 O.OOE+00 8.00E-04 1.86E-03 0.1250 6.531E+11
Cmn.244 4.1010E403 20.91 41.82 QOD.E+00 8.57E402 1.71E401 02250 6.913E+11
Co-60 1.2410E+00 20.91 41.82 O.0E+00 2.59Es01 5.19E+01 0.3750 344sE+I1
Cs-13 86.5454E-01 20.91 41.82 O.ODE+00 1.37E+01 2.74E+01 05750 5.709E+12
Cs-135 1.9763E4-5 20.91 41.82 O.OOE+O0 4.13E-04 826E-04 0ohm0 1.47E+12
Cs-137 2.7375E+OD 20.91 41.82 O.OE+00 5.72E+01 1.14E+02 12500 4.023E+12
Eu-154 12324E.01 20.91 41.82 O.OE+00 2.58E+00 6.15E+00 1.7500 5s3eaE0es

Eu-155 653037E2 20.91 41.82 .OOE+00 1.11E+00 222E+00 22500 4*27E+09
Fe-65 7.J665E-01 20.91 41.82 0.002+00 1.682+01 3M33+01 2.7500 3A=.07
H-3 1.0531E402 20.91 41.82 O.OE+00 2.20E401 4.40E-01 3.5000 4,1992405
1-129 7.1287E-07 20.91 41.82 OOOE+00 1.49E05 2.98E415 5.0000 1078E403
Kr-85 2.4955E-01 20.91 41.82 O.OE+O0 522E+00 1.04E+01 780000 1241E+02
Np237 1.2121E4-5 20.91 41.82 O.OOE+OO 2.53E-04 5.07E404 11.0000 1.424E+01
Pa-231 1.1230E-9 20.91 41.82 O.OOE+O0 2.35E-08 4.70E-08
Pb-210 0.16386-4 20.91 41.82 O.OOE+00 1.296-12 2.58E-12
Pm-147 1.1302E+00 20.91 41.82 O.OOE+OD 2.36E+01 4.73E+01
Pu-238 5.4826E-02 20.91 41.82 O.OOE+00 1.15E+00 229E+00
Pu-239 1066E3 20.91 41.82 O.OOE+0O 2.94E02 5.88E412
Pu-240 1.1536E403 20.91 41.82 QOOE+00 2.41E.02 4.82E-2
Pu-241 4299E-01 20.91 41.82 Q.OOE+00 8.99E+00 1.80s+01
Pu-242 4.9910E406 20.91 41.82 .OOE+00 1.04E404 2.09E604
Ra-226 2.4008E-13 20.91 41.82 .OOE+00 5.022-12 1.0DE-11
Fa-228 198220E-11 20.91 41.82 Q0OOE+00 3.78E-10 7.62E-10
u-2106 1.016E04 .01 20.91 41.82 .OOE+00 2.16Es00 4.33E+o0

Se-79 1232E606 20.91 41.82 Q.COE+DO ZSBE44 5.37E-04
SI-126 12QOE4-06 20.91 41.82 OOE+00 2.843E-04 6.06E-04
Sr-90 2.5646E+00 20.91 41.82 O.O0E+00 5.36E+01 1.07E+02
Tc-99 4.0319E404 20.91 41.82 O .ODE1+00 &43E403 1.69E4C2
The2r9 7.737dE-d1 20.91 41.82 OsE+00 1.62E409 32449E
Th-230 1.2211E-10 20.91 41.82 O.ODE+00 Z55E4 5.11E49

U 232 4.1927E47 20.91 41.82 O.ODEs40 a77Eor6 t.75E45 Thennat Power
U-233 6.8491E408 20.91 41.82 O.OOE+OO 1.43E406 2.86E-06 Nominal Heat Bountlhng
U-234 2.0119E406 20.91 41J62 O.OOE+00 4.22E45 B.4E45 output Htir Ou4Su
U-235 -2.6572E406 20.91 QOO0 6.92E404 5.37E404 5.92E404 (w~aft) MM)tS

U-26 1.3755E405 209i 1 _ 4_1_._82 1__ DE+00 2_84E_04___68E_04_____0 74E+W
238 -22N1638E48 20.91 QOO 3.97E45 3.92E4S 3.97E46 Total Total

Y490 2.564f6E+0 20.91 41.82 O.oDE+ao 53e6Et41 l.O7wmX
Other ado 7.45Es41 1.4#+02

remplaE d Selection Summary
Fiave SFD Usede Basis for P. rmtr lven O.H

111actr I~deLtrIW AND U ZRC WDRIDE LW AND U0 ZIRC HYDRIDE
F" C l oddingw. SST 6ST

ttOL HSCntitets0: U U

SOL F h m h a 6M795918 . 0100

Readoe Summawn corn foss 1rr butnu used n emate:
Fbm VD atimbedhd

Bounotng-| 41 hn2 tne f btwk M~wh

_siaedW
Bupr --ti~e Give ttumup Colimte EOL tNG~vn, COE HU

Noinl 0.1t S.s i10

'P ba w n 811II eo mmoval, aee. Wpkg cr ctrm date confinnnhg that iradiatin ctse for luet.

raw bl unup hor a ud asocaed wilhthb t ust toh fad b vke by BOL hey nwt1 mn ID got selc bumqp valesuT)o .

DOEJSNF/REP-07
RvAsion, 0
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I
Fuel Radlonuclkde nventory Worksheet

L FUN an4Tevnilu Infora"ioa ;,. A
Fuel _ar TRIGA 8e SQ FFCR PENN. STATE UNIV.

SNt D - 815
FUad Links A Deon 7 -ELEMENT
HeFoy Meal Mosf SOL=1.379k EOL.1.31%g
1A1 Soap Sht. INEEL

'Ful decay stait dato 2035
Estbratesad 2010

Tenple: TRIGA-SS (LWAU-Z SST. 101 20lo LM
Temnphlae Dumup(MW* 6.65

T orptate SOL Heavy Metal Mal CUTr 0.000105
Template Decasy Th 5 yearn

Estrmated
Canister usae:

1"x18*
0.09

iIL Estimate . . M X. - Y. Yb Gamam Sourcee

Photon Total
CUUWd Fom NonAnid 8ounding FM Initial Activity Nominal Fud Boumding Fud Energy Photonstso

Radloituclidt Tenmlats Fud Bummup (MWd Bumup (UWdf L(Co bIventorIWCI) brientoeea(C) Group (bounding)
Ac-227 85173E-10 60.14 120.28 0.00E+00 512E-08 1.02E-07 Avg. MeV
An-241 1.8331E-3 60.14 12028 o.ooE+00 1.10E-1 2.20E-t 0.0150 1.944E+13
Am-242m I.4129E-6- 6014 120.28 O.O0E+00 850E-05 1.70E-04 0.0e25 4278E+12
Am-243 1.4774E-07 60.14 12028 0.00Q+00 8.894.06 1.78E-05 0.0375 3.643E+12
C-14 1.2871E-04 6014 120.28 O.OOE+OO 7.74E.03 1.560E2 o0cs75 3.73sE+12
Cl-36 2.8120E-06 60.14 120.28 0.OOE+00 1.69E404 138E.04 0.0650 2.316E+12
Cm-243 1.7940E-07 60.14 12028 O.OOE+OO 1.08E-05 t16E405 0.1250 1.6506+12
Cm-24 1.962E-O 0D.14 12D.28 O.ODEOO0 1.02E44 2.04E-04 02250 1.965E,12
Co-60 1t2839E+00 60.14 120.28 O.ODE+00 7.72E+01 1.54E+02 03750 9.972E+11
Cs-134 9.0541E-02 60.14 120.28 O.OoE+00 S.45E+00 1.09E+01 0.5750 1.325EU13
Cs-135 3.296E-0S 604 120.28 O.oo0+00 1.94E403 387E603 0.8500 5.906E+11
Cs-137 2.7564E+00 60.14 120.28 O.OOE+00 1.686E+2 3.32E+02 1.2500 1.1s6E+13
Eu-154 1s368E-02 0D.14 12028 O.OE+00 924E61 1.85E+00 1.7500 7.702E+00
Eu-15S 2.9293E-02 60.14 12028 0.00E+00 1.760+00 .526+00 22500 12416+10
Fe-65 7.715SE-01 6014 120.28 O.0E+00 4.64E+01 9286+01 2.7500 94526407
H-3 1.1111E4-2 6814 12028 0.00E+00 8.68E-01 1.344E+00 35000 1.147E+07
P129 7.3684E607 6Q14 12D028 .OOE+00 4.43E406 8UE-05 s.eo0o 6.38E6.
Kr-85 2.5263E601 60.14 12D28 O.0OE+00 1.52E+01 104E+01 7.0000 72336+00
Np-237 1.2427E408 60.14 120.28 O.OOE+0D 7.47E-05 1.49E-04 11.D0 8.239E-0
Pa-231 3BStE4-09 60.14 120.28 n.OOE+0O 2.32E-07 4.63E-07
Pb-210 7-3880E-15 60.14 120.28 O.OOE+00 4.44E-13 889E-13
Pn-147 2.1023E+00 8014 12028 O.OE+00 128EE+02 2.53E+02
Pu-238 1.03B3E03 6014 12028 O.ODE+00 824E-02 1.25E01
PU239 5.5293E-03 0014 120.28 O.OOE+00 333E-01 8.65-01
Pu-240 2.1278E03 60D.4 12028 0.00E+00 1286E01 2.56E.01
Pu-241 1.0195E-01 6014 12028 O.E00+00 S13E+00 123E+01
Pu-242 2.3128E-07 60.14 12028 O.OOE+00 1.39E-0s 2.78E-05
Ra-228 52782E-14 80.14 12028 O.OE+OD 317E-12 6.35E-12
Ra-228 1.9338E-10 80.14 120.28 O.OE6+00 1.16E4- 233E-08
Ru-106 9Qti4E-02 60.14 120.28 O.OE+00 .516E+00 1.1OE+01
Se-79 13018E-s 80.14 120.28 0.00E+00 7.83E-04 17E-03
Sn-128 121t7E-05 60.14 12028 0.QQE+00 7.32E-04 1.46E-03
Sr4O 2.0045E+00 8D.14 12028 O.OOE+0 1.57E+02 3.13E+02
Tc.90 4.4241E44 80Q4 12028 O.QQE+00 2.66E-02 5.32E-02
Th-229 1.3713E-10 80.14 12028 0.00E+00 825E-09 1.65E-08
Th-230 1.8090E-11 60.14 12028 O.OOE+00 1.09E-09 Z-18E-09
Th-232 2.5278E-10 60.14 12028 O.OOE+00 1.52E4-8 304E-08
T-208 1.6947E408 60.14 12028 O.OOE+QO 1.02E-06 2.04E-08
U-232 4.8737E408 60.14 12028 O.OOE+00 2.93E-06 S88E-08 Thermal Power
J-233 1.2203E407 80.14 120.28 O.OE+00 7.34E406 IA7E-405 Nomina Hee Bomiding

U-234 1.5925E47 60.14 120.28 O.OoE+00 9.58E-08 1.92E-05 Oupi Heal Outpet
U-235 2.6194f-06 80t14 0.00 s.90E-04 4.32E-04 5.90E-04 (WaUs) EWatt
U-23 12693E-06 0.14 12028 O.OE+00 7.83E-04 1.53E-03 3.50E+D0 7.00+00
U-23 -6331E-0 6014 0O. 3.72E-04 3.70E-04 3.72E-04 Tol Total
Y-90 2.6060E+00 60.14 12028 O.OOE+0C I.57E+02 113E+02
Other Radfnuclildes 2.17E+02 4.34E+02
m Tem Selectioa Brtup Sunmw. aMCheck., . _ , . : _ _ _ _ _

Templat Selection Summy
From SMF Used BasIs lor Parameter Difleresteac

Reeier ModeLAND U n YD LW AND U ZDRC HYDRIDE
Fuel ClddbS 5ST SST

30L Hlt Colnatf ol s U I U
BOLEnichmnt %: 19.7969643 1 101020.1

Bumup Sumrrary (MWdO fr Baab bumup used In estimate
Fmm SFD Esblted

onasbat 40S2 turtup amimblid k ft ahmyWm enmyd.

01m" 120 2 btumamllbab SWnu harmp

Check8

E stat_ dm u e e
sur"Mupllu GIVen suEup Estirated 0.O HMOhm EO MIA

Nommil I2 1.49| 1

'Reactor Oxts*own cae fernovaL, sotage. d g or ol. datb oeftin NM Irtadaladn ceased for fuel

'rotal bua for eS ke a hd Oft wonA~e mud be vdetd by 901 heavy meal mal to gd specific bsnup vakiee (mWdWT).

I

-j
I

--j
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Fuel Radionuclide Iwentory Worksheet

'I. Fuel am!Tamiate Inrontmio .
Feed Nmine ThIGA S5,2 FFCR SO~I

SNF ID #: 941
Fuel Units Descr. 3 -ELEMENT
Heavy Metal Mass: BOL0.473kg; EOL.0.467kg
ROD Stage Slt: INEEL

'Fuel decay stat date: 1959
Eastmatesas ohn 2010

Temlgate: TRhIA-SS ILW&UZx. SST, 10o 20% Uj
'
T e

mpbata Buup(UWd): 6.66
Ternplte BOL Heavy Meal s1s MT): 0200195

Tanniate Decay Tfoe 50 yeas

Estimated
Canister usage:

0.0X4W

IiEeliuties -, m 5 sb b Y Gamma Sources

Photon Total
CWlWd From Nominal Bounding Fuel tokial Activity Nominal Fuel Bounding Fuel Energy Pholonmsuec

Radionuclide Template Fuel Burnup UWd)' Bumup (UWW' (Ci) hwentod(CI) hI)entorksCl) Group (bounding)

Ac-227 9.4992E-09 16.14 32.28 O.ODE+00 1.3E-07 3.07E07 Avg. MaV
Am-241 4.0120E-03 16.14 32.28 O.OOE+00 6.47E-02 129E41 0o0150 1576E+12
Am-242m 1.1t5OE-06 16.14 32.28 O.OE+00 1.8E-05 3.71E.05 0.02s0 32M+11
An-243 t.4713E-07 16.14 32.28 O.OOE+00 2.37E-06 4.75E-06 0.0375 2J49E+11
C-14 12800E44 16.14 32.28 O.OOE+00 2.07E-03 4.13E03 0.0675 3.0J9E+11
C138 2.8120E-06 16.14 32.28 Q.OOE+00 4.54E4-0 9.08E4-5 0.08s0 1543E+11
Cm-243 6.0120E-08 t6.14 32.28 0.002+00 9.70E47 1.94E06 0,1250 1.197E211
Cm-244 3.0331E407 16.14 32.28 O.OOE+00 4.80606 9.79E.06 02250 1.588E+tt
Co-60 3.4647E-03 16.14 32.28 O.00E+00 6.59E-02 .112E01 0.3750 8.526E+10
Cs-134 24632E-08 16.14 32.28 OD.E+00 .9BE-07 7.95E07 0.57s0 1.171E+12
Cs-135 32195E-05 16.14 32.28 O.0DE+00 52CE-04 1.04E403 0.8800 1.152E+10
Cs-137 9.7619E-01 1814 32.28 .0DE+00 1.57E+01 315E201 12500 1232E+1O
Eu-164 4.Q947E404 16.14 32.28 .OOE+OD 6.61E-03 1.32E-02 1.7500 ±973E+28
Eu-165 6.4686E-05 16.14 32.28 .OOE2+00 8.81E-04 1.76E-03 22500 7.573+.04
Fe-55 4.7955E-06 16.14 32.28 .OOE+00 7.74E-05 1.655-04 27500 1.3t6E+04
Fl-3 8.9038E404 16.14 32.28 O.OOE+CO 1A442- 2.87E-02 3.aco 4.007E+01
1-129 7.3684E-07 16.14 3228 O.ODE+OD 1.19E-05 2.38E205 5.00 1.667E+01
Kr-85 1.3791E-02 16.14 3228 O.OOE+00 2.23E-01 4.45E-01 7Coco 1.9O3E+C0

p-237 1.3038E-06 16.14 3228 0.002+00 2.10E-05 4.21E-05 11"0000 184E-01
Pa-231 1.5534-06 16.14 3228 0.002+00 2.51E-07 5.01E-07
Pb-210 7.1759E-13 16.14 3228 O.OOE+00 1.16E-1t 2.32E-tI
Pn-147 1.4547-05 16.14 3228 0.002+00 2.35E-04 4.70E-04

Pu-23 72827E44 16.14 3228 O.OE+00 1.1t8E2- 2-35E-02
Pu-239 5.5218E-03 16.14 32.28 O.O0E+00 891E-02 1.78E41
Pu-240 i1173E403 16.14 32.28 QOD.E+00 3.42E-02 .83E-02

Pu-241 1.1702E-02 16.14 32.28 Q.OOE+00 1.89E-0 3.78E41
Pu-242 2.3128E-07 16.14 32.28 O.ODE+00 3.73E-06 7.46EC06
Ra-226 1.6827E-12 16.14 32.28 0.002+00 2.72E-1t 6.43E-tt
Ra-228 2523E-10 16.14 3228 O.OE+00 4.08E49 1.15E409
Ru-106 3.4090E-t5 16.14 32.28 O.ODE+00 5.5DE-14 t.tOE-N3
5e-79 2.30t2E45 16.14 32.28 O.ODE+00 2.OE-044 492-064
Sn-t26 t2162E4-5 t16.14 3228 2O.DE+00 1.96E-04 .93E044
5r-90 a9323E41 16.14 3228 0.002+00 t.442+01 2.88+01

Tc-99 4.424tE404 tV14 3228 Q.OOE+OD 7.t4E403 t.43E42
Th22g 7.6=0E-10 t6 t4 3228 O.ODE2+OD t.24E408 2.48E408

The23r t.dD59E-tO6 t 4 32128 .690 2ttE49 4.12E409
Th232 2-5271E-tO 16.14 32.28 O.DOE+CO 4. D6E49 &161249
TI-208 11.116WE-8 16.14 32.28 O.OOE+0 t.92E407 3.84E407

B'232 3.t970E408 16t14 3228 OCCE+OD 5.t6E407 t.C3E46 ThermalPowver
U-233 12232E407 16.14 3228 Q.OOE+OO t.97E46 3.95E406 Nwominal Wet 80unding

Ul-234 2.866E407 16.14 3228 QODOE+CO 4S3E46 S.25E406 Ouw Heat OUIwx
U-23 4!6t194E406 16.14 0.00 Z.03E4-4 I.StE-04 2.03E4-4 (Watts) - Warts)
U236 t2696E456 16.14 3228 OCODE+CO 2.05E4-4 4.tOE4-4 irite4rl 3AIE4

UW28 -633IE-M 16.14 0.00 t127E404 127E404 t.27E404 Total Tobal

Obher Radlonickddes tS9E+Ot 3.t8E+Ot

111J. 'Tepinte &iein SammW*, Bur'p &unaary, snd AehsCU

,T mpiae SelectionSurnmary

FfiL iFD U Bb for Paramtr Offerences:
Reatorboder tor LWND U ZRC HYDDE LW AND UZIRC HYDRDE

Fuel ada SU SST 5
BOL HUCnt~f u U

*OL Enricment% 19 7312476 10t 20,1

Burnup Summary fWd)d _ _asis tor burnup used in estimate:

Fromn M Estimated
Nomina~ 16.14151 te kup tMmts NS kMVinWl i SFD Mxwred IDb

32.28(BaadNspa auta d j btes ladeal ff emp

Estmtd Sur
funup Guvlp Olen Burup Estimated EOL WGIven EOL tHU

Boungzoo 0.9

'Rcacb~r eRdwnore erval. Nage, Odpinors crewr dats wmmf VW kadason cese for kni

'Totm burw lor an km asoite with oft worsc4rnst Kodbe dvide by BOL hev rmetl mas to ga spdlic buVm va (WdWT.

DOEISNFIREP-078
I-- Revision 0
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I III

I
Fuel Radionuclide hIventory Worksheet

Fuel Ninna TRIGA SSWd2 FF&11SO. KOREA
SWy SO 5-. 734

PFud Units i Oescrt 3 -ELEMENT
Heay Meta Mass BOL.0.4Uca: EOL.0OA72kg
ROD Soar59. Slam INiia

'Fud decay ta ldat: 1996
Esthna " c* 20t0

TeYnpia1 TRIGA-SS .WAU.Zrx, SST. 1010 20%, U)
5
Tenpbft ft-up(UWd: 6.0e

Tnephite DIX Heavy Metal Mass (111): o.000195
Template D y Timm 10 years

Estimated
Canister J

8 0.04

IU. Estimate, m N.\@ X. X6 b y. Yb Gamma Sources

Photon Tolt
CUlMWd From Nominal Botnding Fand b Activity Nomtnal Fuel Bomding Fuel Energy Photonstec

Radlotauctid Templat Fud Bunwp (UWdf Burmp (uWd? (Co Iwentoles(CI) -lIentoites(CI) Group fboundtu4
Ac-227 1.3731E-09 11.70 23.39 O.OOE+O0 1.61 E-08 3.21E-08 Avg. MeV
Am-241 2386E-03 11.70 23.39 O.OE+00 2-79E-02 5.58E-02 0.0150 3.022E+12
Am-242m 1.3812E-0f 11.70 23.39 O.OOE+00 1.62E-05 3.23E-05 0.0250 6.4011E1
Am-243 1.4767E-07 11.70 23.39 0.00E+00 1.73E-06 3.45E-06 0.0375 5.468E+11
C-14 1.2863E-04 11.70 23.39 0.OOE+00 1.60E-03 3.0tE4-03 0.0575 S.2SM+11
Cl-f 2.8120E-0f 11.70 23.39 O.OOE+00 32E4-05 6.58E0-s 0.0850 3536E+11
Cm-243 1.5895E47 1t.70 23.39 OQOOE+00 t.86E48 &72E-05 0.1250 Z324E+II
Cn-244 7.4008E47 11.70 23.39 0.00E+00 1.64E-06 32aE-05 o00 3.01SE01
Co4-0 f.ffS41E-01 11.70 23.39 0.00E+00 7.78E+00 1.56E20+00 0370 1.385+Il4
Cs-t34 l.ff887E402 11.70 23.39 O.OOE+CO t.97E-0t 3.95E401 o-sMs 2.17012+112
Cs-135 3.2t95E405 1t.70 23.39 O.OOE+OO 3.77E404 7.53E44 0.8s00 3.874E410
CS-t37 Z-4556E+00 11.70 23.39 QOO0E+CO) 2.87E+01 5.74E+01 12500 1.16sE912
Ep-254 1.0268E-0 11.70 23.39 0.00E+00 t1.00-06 2.40E-t 1.7s00 71.1E400
Eu-155 1.4570E-04 11.70 23.39 O.OOE+00 t.70E-0t 31.1E0 22500 37lE407
Fe-55 2.038tE-0t 11.70 23.39 QOOE1+DO 2.38E+00 4.76E+00 2.7501 6.050E+05

Fl 3 8.~~~~~~3940E403 1t.70 23.39 7.0DE+00 9.82E402 1.9ffE-t 35a-o 7.182E404
1-1Z9 74E4-7 * 1t170 23.39C O.OOE+OO 6 .62E-ff t.72E45 5.0000 i 1250E+Oi
Kr-85 1.8286fE-M 11.70 23.39 O.OOE+OO Zl14E+00 42BE+CO 7co001 A1 414+OO
Np-237 t.2462E406 11.70 23.39 Q.OOE+CO 1.46E405 Z.9tE45 1110000 1.611E41
Pa-231 4.9143E409 11.70 23.39 Q.OOE+CO 5.75E4S9 1.15E4C7 I

j

I

-J

Pb-210 1.7173E-14 11.70 23.39 0.00E+00 2.01ZE-3 4.02E-13
Pm-147 .6.1E65-01 11.70 23.39 .o0E0O0 6.57E+00 1.31E+01
Pu-238 9.9820E-04 11.70 23.39 0.0E+00 1.17E402 2.33E402
Pu-239 5.5293-03 11.70 23.39 .OOE+00 8.47E-02 129E-01
Pu-240 Z-12f3E-03 11.70 2339 0.00E+00 2.49E-02 4.97E-02
Pu-241 .0165E-02 11.70 23.39 0OE+00 9.38E-01 1.88E+00
Pu-242 2.3128E407 11.70 23.39 O.OE+00 Z70E-06 6410E06
Ra-226 9.9774E-14 11.70 23.39 0.OOE+00 1.17E-12 2.33E-12
Ra-228 2.1729E-10 11.70 23.39 0.00E+00 2.54E-09 5.08E-09
Ru-l0S 2.9519E-03 11.70 23.39 O.OE+CO00 3546-02 6.90E-02
S0-79 1.3017E050 11.70 23.39 0.000+00 1.52E-04 104E-04
Sn-128 12167E-05 11.70 23.39 O.OOE+00 1.42E-04 2.85E-04
Sr-90 2.3128E+00 11.70 23.39 O.OOE+00 2.70E+01 5.41E+01
Tc-99 4.4241E404 11.70 23.39 0.00E+00 5.17E-03 tO3E-02
Th-229 1.9459E-10 11.70 23.39 0.00E+00 2.28E-09 4.55-09
Th-230 2.564E-11 11.70 23.39 Q.OOE+00 2.99E-10 S.98E-10
Th-232 2.6278E-10 11.70 23.39 0.00E+00 2.9E-09 5.91a-09
Tl-208 1.f947E4- 11.70 23.39 0.00E+00 1.98E-07 3.96E-07
U-232 4.6812E4- 11.70 23 9 O.OOE+00 5.47E-07 t.09E-06
U-233 1t2206E-07 2.86-06

4.0S5E-8

Thermal Power
Nominld Heal Boundin

(Watts) (Watts)
450-01 .16-E01

Total Total

1.77E-04 2.07E-04
U-238 1.2693E-05 11.70 23.39 O.OOE+00 1.48E-04 Z97E-04
U-238 -a6331E-08 11.70 QOO t29E44 t129E404 t29E-44
Y-90 2.3128E+00 11.70 2339 0.000+00 2.70E+01 SA4E+01
Other RaICHD1S 2.87E+01 5.73E+01

Template Selectio" Suunmm'y. Bhmmp S n-m-r-. ald CNec^ __

Tae f Selection Summa_ _

Froe, SFD Used basts for Paramet Differenc
ReacOr Modmatj LW AND U ZIARC HYDRIE LW AND U DRC DIYDRISE

Fud Cadh: SST SST
BOL HU Constituent U U

80L Ewrlchmme I % 20 10%D20.1

uu Summary (MWd) F__________ asi for burnup used In estimate:
F.ce SFD0 Esisae

Nomil: 11.70 70 7.4 burm Wm *edbuk SFD0 usd)UW.
Sonc9: 1 23 twu V i _ baitwnbnp

Checks _ _

I _Es___ __ ___ _ E
Bup Multsor Gbv __ 09u9E EOL HUr-_ SOL KM

NomlhF ~ O 71 0.6 Oo
Bod%41.431

'Reecki ashubwi% core remwoal. sorage. siping or er hd3t confristv that IrradlSm cease Mc haUI.

'TOW buh p for ful ashdabd silh Oft wodishee must be dvkbd by 801. heavy mel mass OD got speciffc hnup values (NW &MT

DOEISNFdIREP-M7
Rlevisono 0
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Fuel Radionuclide Inventory Worksheet
).FWel -an Template Woation

Fuel ManW TIGA 8SS20 FFCR U Cf AZ
SNF D 4 974

FUe ULits A DfsW- 2 -ELEMENT
Heay Mtal Mass: BOL.0.335gr EOI.O.319kg
ROD Swae S1W EEL

'FuA dDecy St date: 2035

stmats as so: 2010
Temsate: TRIGA-SS 5LWAI-Znx. SST, to b 20%, LU

Trnplate Surnup(Uwd): 6.65
Templte 31.L Heavy Maetsl M (UT): 0.000195

T .n~ n~y*1. 0 : 4

Estbitned
Canister usage:

18*x101
_0.03

3LEAtiimates . X. xb b y Yb Gamma Sources
Photon Total

CI/UWd From Nominal Bounding Fuel Initial Activity -NWodnal Fuel Bounding Fuel Energy Plotonstsec
Radionuclide Template Fuel Bumup (uWd) Burnup (lWd)4W (Cl) Iventokles(CI) 1nventoules(CI) Group (bounding)
Ac-227 85173E-10 0.95 1.91 Q.OOE+00 &13E-10 1.63E-09 Avg. MeY
Am-241 .8331E-03 0.95 1.91 0.ooE+00 1.75E-03 3.50E-03 0.0150 3.086E+11
Am-242m t.4129E-06 0.95 1.91 O.OOE+00 t.35E-06 2.70E-06 0.0250 6.790E+10
An-243 1.4774E-07 0.95 1.91 0.OOE+00 1.41E-07 2.82E-07 0.0375 57832E+10
C-14 1.2871E-04 0.95 1.91 0.00E+00 1.23E-04 2A6E-04 0.0575 5635E+10
C-36 2.8120E46 0.95 1.91 O.OOE+00 2.68E-06 5.37E-06 0.06W5 3.677E+10
CM-243 1.7940E-07 0.95 1.91 0.OOE+00 1.71E-07 3.43E-07 0.1250 2.67DE+10
CmQ244 15962E06 0.95 1.91 O.OOE+00 1.t2E-06 3.24E-06 02250 3.119E+10
Co-sO 12839E+00 0.95 1.91 0.000+00 1.23E+00 2.45E+00 0.37.5 1.583E+10
Cs-134 9.0541E-02 0.95 1.91 O.OOE+00 8.64E02 1.73E-01 0570 .104E+11
Cs-135 3.2195E405 0.95 1.91 O.OOE+00 3.07E-05 tSE45-06 0500 9.031E409
Cs-137 2.7564E+00 0.95 1.91 0.OOE+00 2.63E+00 5.26E+00 12500 1534E+11
Eu-154 1t5368E402 0.95 1.91 0.00QE+00 t7E-2 2.93E-02 1.750D 1.2Z3E+0
Eu-155 2.92934-02 0.95 1.91 0.000+00 2.0-02 5.59E-02 22500 1.971E+08
Fe-15 7.7158E-01 0.95 1.91 .OOE+00 7.37E-01 1.47E+00 2.7500 1.64E+06
113 1.1111E-02 0.95 1.91 0.0oE+00 1.06E-02 2.12E-2 3.500D 1.2A0E45
1P129 7.3684E47 0.95 1.91 Q.OOE+00 7.03E-07 1.4E-06 6.0000 1200E+00
Kr-85 2.5263E-01 0.95 1.91 0.00E+00 2.4tE01 4.82E-01 7DDDD 1.352E401

237 1.2427E406 0.95 1.91 0.00E+00 1.19E-06 2.37E-06 11.D000 1.553E-02
PaH231 3.8511E-09 .95
Pb.210

QO.OE+00 9.91E04 .96E-03
E43 0.95 1.91 Q.OOE+00 528-03 1.06E42

Pu-240 2.1278E403 0.95 1.91 O.OOE+00 2.03E-03 4.06E43
Pu-241 t1.O95E-01 095 1.91 0.OOE+00 9.73E42 1.9E-01
Pu-242 2.3128E407 0.95 1.91 0.0E+00 2.210E47 4.42E047
Fa-226 52782E-14 0.95 1.91 0.00E+00 .04E-14 1.01 E-13
Ra-228 1.9338E-10 Q95 1.91 O.OOE+00 1A50-10 3.69E-10
Ru-106 9.1684E42 0.95 1.91 O.OE+00 8.75E42 1.75E-01
Se.79 1.3018E405 0.95 1.91 0.0oE+00 124E-06 2.49E-06
Sn-126 12167E-06 0.95 1.91 0.OOE+00 t.16E06 232E06
Sr490 2.6045E+00 0.95 1.91 0OOE+00 2.49E+00 4.97E+00
Tc-99 4.4241E-04 0.95 1.91 0.000+00 4.22E-04 &45E-04
Th-229 1.3713E-10 95 1.91 O.OOE+00 1.31E-10 2.62E-10
Th-230 1.8090E-11 Q.96 1.91 0.OO1+00 t.73E-ttI &45E-1 I
Tb-Z32 25n7mE-10 Q96 1.91 O.OOE+CO 2.4tE0 4.83E-10
TI-M8 t.697E48 Q95 1.91 Q.OOE+CO 1562E-e 3.24E48
Ll.32 4.837E0t68 Q.95 1.91 QdOOE+OO 4h55E408 9.30E48
U-233 12203EW 7195 1.91 QOOE12+OO 1.16E407 i233EW07

U 23 1.592.5E47 Q95 1.91 O.OOE+OO 1.62E407 3O4E407
b236 -Z06194E406 Q.95 0.00 1-37E404 t.35E404 t.37E44
U-236 120693E4-5 Q.95 1.91 O.OOE+OO t.2tE465 2A2E46
U-38 -&e33tE-M Q.95 0.00 S.62E405 &61E405 a62E-0s
Y-90 2.6060E+00 Q.95 t.91 QOO0E+OO 2.49E+00 4.98E+00
Ote Racbdxds 3.44E+OO 6.886+00

ksa i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __0_ _

ren4~f Selection Summary
Fro SFD Used fob r Parameter Differences:

Resct L, W AN u ZIRC HYDRIDE LW AND U Z -C KYDFDE
I::CI~d. 1 I SST SST

DM M Constftuents:1G sen uupShatd06 tGve30.M

80L bnrk~dnd %.I 19 87.5 10 2D.1

EunpSunuay (UWd) : Basis for burnup, used In estimae:
From 8FD Estmtd

Mohia:1 0.7817 OS NmWddk mk~m teb"_d mdssoyd.
Boundng 1 S61 9 l |: w

Checks

surnup Multple Give Sumup Esise EOL HG nEOL MM

Boundh.gl 0.17

Thermal Power

Morainual MMa Sounding

Ouu HNat Output
(Wlt) I (wft)

980E42 1.11E41
TotaO Total

'Reageor slagdown. core emrnal. hiseg dping or olu de ca ng ha bradalon ceased ik KW.

%.- 'rotl bhznup br adl ku associted withil wck e must be diided by 6OL heavy metal mas to get aedic bunup valus (MW&tV).
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j
Fuel Radlonuclide Inventory Worksheet

L Fuel and Tenylato Infnriufioa.. ~
Fuel Nom TRIGA 8.52 FFCR U OF L

5NF ID #l 448
Fuel Unit. & O.W. 4 -ELEMENTI
He" etval enla: 8OL.40W 20L-0.751kg
ROD 91Mg. S11W INEEL

'Fuel decystart die 2035
Esthnsa saeof: 2010

Tonplata TRIGA-SS (UWAJ-Zrx, SST. l0 to 20%. U)
bTunplafa Dturup(UW4): 6.68

TunplU. BOL Hearry Muet Una (UT): 0.000196
TeMplateDecaThna 5 years

Estimated
Canister usage:

rx10 _
1 0.06

JIL Eslimates UN nb b y. Yn Gamma Sources

Photon Total
CAWd Frm Nominal BOunIdling Fuel InIbal Activty Nominal Fuel Bounding Fuel Energy Photorlksec

Radlonuctid Tamptat FuelBurnupM(UWdf Bunup 21WdW PCI) Inventodes(Ct) 8ksentorts(CI) Group mbouning)
Ac-227 8.5173E-10 460.8 93.17 O.E000 3.97E-08 7.94E-08 Av MaV
An-241 1.8331E-3 48.58 93.17 O.OOE+00 8.54E-02 1.71E-01 0.0150 1.506E+13
An-242m 1.4129E-06 46.58 93.17 O.OOE+00 6-58E-05 1.32E404 0025 3.313E+12
An-243 1A774E-07 40.58 93.17 O.ooE+ao 6.88E-06 1.38E-05 0.0375 Z822E+12
C-14 12871E-04 46.58 93.17 0.OCE+00 6.COE03 12DE-02 0.067s 2.896E+12
Ct.38 2.8120E406 40.58 93.17 ; .OOE+OD 1.31E.04 2.62E-04 0.0680 1.794E212
C-243 1.7940E-07 46.58 93.17 0.00E+00 &36E4-05 .67E-05 0.1250 1.303E+12
Cmn-244 1.69S2E48 48.58 93d17 O.OOE+OO 7.9DE405 t S8E44 0.2250 1.522E+t2
Co-60 1.2839E+00 46LS8 93.17 O.ODE+QO S.98E+01 1.2COE+02 0.3750 7.724E+11I
Cs-134 9.0S4IE402 48.58 93&17 0.OD1E+00 4.22E+OO &44E+CO es5s 1.ezTE+13
Cs-135 3.2195E405 48.58 93.17 O.OOE+CO 1.50E403 3.00E403 0ons00 414e7+11
Cs-137 2.7564E+00 4tM 93.17 O.OD1E+CO 128E+02 2.57E+02 1250 8.950E,+12
Eu-154 1.5368E402 ULS8 93.17 7.0DE+00 7.16E401 1.43E+00 1.75ot 59q66E+09
Eu-155 2.92S3E402 4&LS8 93.17 O.ODE+OO 1.36E+C0 2.73E+OO 2250 o.017E+00
Fe-55 7.715SE-0t 4u58 93.17 O.ODE+OO 3.59E+01 7.19E*01 2.7sc 7.es1E~e7
H-Z3 1.1111E402 48.58 93.17 O.OOE+CO 5.18E41 1.04E+OO 3-5OO a881E4W8
1-129 7.3684E407 48.58 93.17 O OOE+OO 3.43E-05 8.87E405 S.00o 4ss32E+Ot
Kr-85 2-5263E-0 46.58 93.17 0.00E+00 1.10E0.1 2.35E+01 7.0000 5.583E+OO
it237 1.2427E06 46.58 93.17 .OOE+oo 5.79E-05 1.16E404 11.0000 .360E-01
Pa-231 3.8511E-09 48.58 93.17 fOOEt+0 1.79E2-07 3S9E47

J

i

Pb-210 7-380E-15 48.58 93.17 0.00E+00 3.44E-13 6.88E-13
Pm-147 2.1023E+00 46.58 93d17 O.OOE+OO 9.79E+01 1.9SE+02
PIF23 1.0383E-03 4ess 93,17 O.ODE+OO 4.84E-M s.67E402
Pu-23 -. 293E4-03 46.58 9017 o.OOE+0O 2.ssE-04 s.1E-041
U-240 2.1327sE- 46.5 93.17 0.00E400 5.91E-4 1.8E-01

Pu-241 1.01s5E-01 46ZS 93.117 O.ODE+00 4.75E+OO s.soE+eO

FU-242 26312SE-07 46.58 93.17 oOD.E+a0 1.E3-04 2.15E-04
Ra-226 02782E-14 46.58 93.17 0.00E+00 1246E-12 4.2E-12
Otr28 1.9331E-10 46.68 93L17 O.OOE+OO 9.01E80 1.80E48
Fks108 s.16s4E402 4e.58 93.17 o.oDEoo 4.27E+oO 8s54E+OO

Si7L 1.3018E-05 46Ss8 93a17 O.lOE+tO 0 _OSE44 1_21E43
S R o 12167E45 46.s8 93L17 OLODE+OO S67E44 1.13E43
sr-go Z.604sE+eO 48.s8 93L17 Co oE+oo 1.21E+e2 Z.43E+02

Tc-9 4.4241E404 4e.58 93L17 QODOE+OO ZOS6E42 4.12E402

TIF-229 1Z713E-10 4S.58 93.17 o.ooE+oo e.3sE0s 12sE43S

Th-230 1.80s0E-1 1 4us8 93.17 o.OOE+00 S.43E-10 1.6sE409

Th-232 2.527SE-10 4e 5 93L17 QOO0E+oo 1.18E-08 Z.3BE48

TI-20e 1.6947E-08 4e SB 93L17 O.OOE+00 7.89E407 1-s8E-00

U-232 4.s737E408 48.e s3.i7 O.OOE+00 2.27E-0s 4.54E480

0-233 1. 200 07 40ss 93.17 _.__ _E+0_ S_68E4S_ 1.14E__ _ s_
u-234 1.5s2SE407 4Ss8 93.17 O.OeE+00 7.42E-08 1As8E-s

U-235 -2.s194E 149 4668 8 . e o 3.46E404 .24E44 3.4eEi44
u-23s 12693E-M 4e.58 93.17 OO0DE+OO 591 E-04 1.1sE43

U-238 4.6331E-08 4e.58 OLOO Z.15E44 Z.13E404 z 15E404

Y-0 z606eoE+co 4SS8 93917 3. CE+OO 1lE+2 Z43E+02
Othe onucks 1.62E+e2 361.

Tm T_____ _ _ _to S d__ s_ _Bu S_ _ a__-_ _-;_.:

Temtf Selection Sunwnury_
For SFD Used Basis fo Parametw Otfeences:

Reator a e " HYDRIE LW AMe u ZRC HYad~

Fu C SST : SST
SOL HU Cobnstu U t

80t &wjnrlt: 00*a1 10to20.1

Bumup Summary tlUwd Bas for bumurp used in estimate:
Fro SFDEsh

N*bf* 19.491 knS N~~ km ft the"h meet mm desys

surnup U~tw Given Surnup E _tnse EOL. H tIW tECL HN
Nombutk 1.71 z3 1F.9

80undbtF J ~~342.. . . .. . .

-

Tanral Power
oirani Heal Boundbing

Ouqgt HeatOutput
(Watts) (wat)
2.71E+0 BL42E+03

Total Total

'Reador a*ow. 0orermovA. oage. OFn er or dale ccdnglad hatalon cased for f.

'TobW hum fora fud assodated wilt lhW workwalt must be atided by SOL heavy metl mass o geto adc hn values (MWVUdT
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Fuel Radlonuclide Inventory Worksheet
4 e aFnd Template Jt.rmalon .

rw u.: TRiGA 8.60 FFCR U OF TX AUSTIN
SNF ID 825

Fuel Uns A DOcr 3 -ELEMENT
Heavy eal Mass: 9*OL0 48kg; EOL0.48kq
ROD SIage Sih WEEL

'Fu" de MM dte: 2035
Estntesa eaof 2010

Tanplate.: RIG4-SS (LWAJ)Zrx. SST, 10to 20%. U)
'Tunplate lumup(UWd): 6.65

Template BOIL HeNy M1a M (Ul): 0.000195
Y-nw.It. rv Tt K

Estimated
Canister usage:

18'x10
0.0o4

IL E ntimals mn x. Xe b y. yb Gamma Sources
Photon Total

CWUWdFrom Nomenal Bounding Fuel k alcAtiviy Nominal Fuel Bounding Fuel Energy PhotonsFsec
Radionucilde Templte Fuel Burnup (MWdW umup (MWd I(CO bwenlaC) laventorlea(C) Group (bounding)
Ac-227 8.5173E-10 9.16 11833 0.OOE00o 7.81E-09 1.56E-08 Avg. eV
Arr-241 1A331E-03 9.16 18.33 O.E0+00 1.6BE-02 3.36-02 0.0150 2.962E+12
Am-242m 1.4129E-06 9.16 1s33 O.EW+00 129E405 2.59E-05 0.0250 6518:+11
Am-243 1.4774E407 9.16 18.33 O.OE+00 1.35E-06 2.71E06 0.0375 5.581E+11
C-14 12B71E-04 9.16 18.33 0.00+00 1.1BE4)3 2.36E.03 0c.zs 6.69+1
C.-36 2.8120E-0B 9.16 1.33 O.OOE+00 2.58-06 515E405 o0.60 3530E1
Cn-243 1.7940E407 9.16 1B.33 O.OOE00 1.64E-06 3.29E-06 0.1250 2S53E
Crn244 1.962E-06 9.16 a33 O.OOE+00 1.55E-05 3.11E-05 02250 Z94E.11
Co-60 12839E+00 9.16 1B.33 .OOE+00 1.18E+01 2.35E.01 0.3750 1520E11
Cs-134 9.0s41E-02 9.16 18.33 O.OOE.OO 830E- 1.66E+00 0575 2.020E.12
Cs-135 32195E-05 9.16 18.33 OOOE+00 25E-04 £.90E-04 0(500 s670E610
Cs-137 2.756W+00 9.16 18.33 .OOE+00 2.53E+01 &05EsD1 12500 1.761E,12
Eu-154 1.5368E-02 9.16 18.33 0.OOE+00 1.4E-01 2.82E-01 1.7510 1.174E.09
Eu-I 2.9293E-02 9.16 18.33 O0.0E+O0 2.68E-01 5.37E-01 22500 1es2.E40

0.00E+00 7.07E+00 1.41E+01
OWE00600 1.02E-01 2.04E-01

z7500 1.501E*07
3b000 1.747Eo06

1-129
Kr-85 2.5263E-01 9.16 18.33
N237 12427E-06 9.16 18.33 0.00E+00 1 1278O1

Ru-23O1 9.18 46.E 06 9.18 18.33 0.006+00 3.40 -01 1.68 +008

Ph-2tO 7.3880E-tS 9.16 18.33 QWEOOE0 6.77E-t4 1.3sE-13
Pmn1147 2.1023E+00 9.16 18.33 O.WOE+OO 1.93E Ot 3.8512+0t
Pu-238 1.2383E-03 9.16 18.33 0.00E+00 952E4-03 1.9DE-02
Pu-239 2.693E4-03 9.16 8.33 O.0E60 5.07E-042 1.01E-01
Pu-240 2.1276E43 9.16 18.33 O.0E0+00 1.95E-042 3.90E-0
Pu-241 t.Ot95E401 9.16 18.33 O.OOE04 9.34Et-0 1.97E604
Pu-242 2.3800E47 9.16 18.33 0OOE+00 2.12E396 4.24E746
Ra-226 5278E-14 9.16 18.33 O.OOE+00 4.84E-t3 9.67E-t3
Ra-228 t.933E-10 9.16 18.33 O.OO12+00 1.77E409 3.54E-09
Ru 106 9.1684E4f2 9.16 Ism QOOEU W .40E+01 1.61E+01
Se-79 1.30t8E405 9.16 18.33 QWE 12F0 1.19E404 2-39E44
9F-126 1.2167E456 9.16 18.33 Q.OOE+00 1.12E404 Z23E-44
Sr490 2 S6045E+00 a16 1833 am OOEe W 2.39E+a 4.77E+e
Tce99 4.424tE4L4 9.16 18r QUOOE WL 4.05E403 aLD11E403
Th-229 1.3713E-10 9.16 Ism3 QODE+ao 1.26E-s 2.51E4-9
Th230 1AS9OE-1t 9.16 I sm o.OuDen Ut.66E-tO 332E-10
ThZ232 2-S278E-10 916 11833 QODOE+00 Z.32E-0s 4A63E49
TI-208 1.65947E-08 9.16 18.33 O.OOE OO 1-55E4-7 3.1E407
U-23 4A E-179 8 9.16 Ism OOOE OD 4.7E47 .93E47
U.up 122S3E-07 9.16lam tr QOOE u Od t.tE46 2s24E4m6
UL23t4 15S925E407 9.16 lam3 O.OOE+0D 1.46E-06 Z92E4B6
U-235 -2.6194E-06 9.16 O.OD Z05E404 1At1E44 ZOSE044
U-236 12#693E405 9.16 lam3 QOAM+00 1.16E404 Z.33E044
U-238 4.6331E48 9.16 QWn m 11m29E404 1e29E404 129E044
Y490 2Z6060E+00 9.116 18.33 QWE1+00 Z39E Ot 4.78E+01
Other Racodidkls 3.3DE Ot 6.61 E+01
11. Tenylte &blecti- Sumie a , ndmatad 0 e 8 -
Templat Selecton Surnmary

From SFD Used Bas fr Param e 0es:
h i= LW 112 u_ DRC HYDRiDE LW AND uDRC HYDF__D_

80L Eratchment Ik: 1 .7916875 1 0to b20.1

Burnup Summrnq (MWd? Wels for burnuD used In esiate:
From SFD Estmtd

Zornh - : ~~~~~~~~9.11 Nasn senuf ID be 2% dO saL mial ss

Checks.

Esinw Ilumnupf
BuUp Muliie Given Bnuup Esded ROL MMni ROL MM

Bontng:l 1.12

Thermal Power
Nominal Neea Bounding

I 0~ Heat Output
(wafs) fwatfs)
6.36-1 157E.00
Total Total

I'Reeckor shldaiwn. coe mmroval, sMorag alivkis or olher det confiming t;t fm Idallon ceased for kWel

%lb'Ttal bIax u for aff W aasociated wM6 Oft woulusheet muxt be dkiv~ed by 90OL heavy metal masamI get specifc burrai values (mwdivrr.

DOE/SNF/REP-078
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I
Fuel Radlonuclkda Inventory Worksheet

I. fAl adm Teowlat ul ou , -- A
Fuel Kain TRIGA 8,20 FFCR ZAIRE

SNF ID t 735
Fuel Units & Dsr 4 -ELEMENT
Heavy mo w i s.. BOL0.63tg EOL-0.3t
ROD Suorage She INEEL

'Fud decy sot dal: 2010
Estrnltese a : 2010

TempV: TRIGA-SS (LWAI-Zm. SST, 10 to 20%. U)
'Telplet BinWup(MW 6.66

Tealt DOSL Hea etal Mua (KM): 0.000195
Tenbplst DwcsThig 5 ver

Esthimaled
Canister usage: J

8 xKla I
1 0.04

AIQL Estimt -4 n xa X b V.. Y Gamine Sources

Photos Total
CIJUWd From Nomifal Bounding Fusl InlitWa Acty Nominal Fuel Bounding Fual EneWg Photonstsesa

Radlonucltde Template Fuel Bumup(MWcW B up (UWd)e (CMD bIwenlr(CI:) svetolea(CI) Group bounding
Ac-227 &5173E-10 6.22 12.44 0.00E+1 .30E-09 1.06E-06 AV laV
Am-241 1.8331E-03 622 12.44 .OOE+00 1.14E-02 2.28E-02 0ot150 Z010E012
An-242m 1A412E-06 622 12.U 0.OOE+00 6.79E-06 1.76E-05 0.0250 4423.+11
An-243 1.4774E-07 .22 12.44 0.00E+00 9.19E-07 1.84E-06 00375 3.766E+11
C-14 1.2871E-4 622 12.44 O.OOE+00 0 .00E-04 1.60E-3 00675 3AWE+11
C36 2.8120E6- 622 12.44 0.00E+0 1.75E-05 3.s0E-05 0.0o80 2.395E+11
C-1243 1.7340E-07 6.22 12.44 O.OOE+00 1.12E0e 2.23E-06 5.0200 6.739E+1
CK-246 125636.0 622 12.44 QOOE+00 1.5E.06 211E460 0.2250 203ZE+101
C.260 1.2832E+06 6.22 12.44 .OOE+00 7.76E+06 1.56E+01 0.3750 1.39616-
Cs-134 9.0541EE-2 6.22 1244 O.OOE+00 263E-01 1.13E+00 065750 137Et2
Cs-135 327. 5E0-5 6e22 12.4 O.OOE+00 Z.OOE-4 4.100-14 OBSOO SX+I0
Cs-137 2.1706E+00 622 12.44 0.OOE+00 1.71E+01 3.43E+01 62500 1169E+12
Eu-4 1ts36s4-2 622 12.4 0.OOE+006 s6E4-02 1.s1E401 t.7so 7SE
Eu-13 5.23E-02 622 12.44 .OOE+00 1.2E4-01 364E461 22500 12-4E+
F-455 7.7158E-01 622 12A4 0.OOE+00 41.2E+0- 960E+00 2-7500 1.0291+07
Pu-241 1.111E-012 622 12.44 0.OE+0.0 6.1E4-0 1.3sE7 1 350 1.t%+e
P1u-2 7.3684E-07 6.22 1244 O.OOE+00 4ss4s-06 .1E6 &0-00 6.914E+00
Kr-85 2.263E41 e22 12A4 Q.OOE+00 1.57E+00 314E+00 7.0000 7B32E0t

Np-237 1.2427E264 622 12.44 0OOE+00 7.13E0 . 128E- 1.0DOO. s12e42
Pa-23t 318538-10E 6.22 12.44 0.OOE+0O0 1206E- 4.406-00
PbR210 7.3184E-15 622 1244 O.OE+00 4570E-14 9.14E-14
P-147 Z13023E+o0 6.22 12.44 O.OOE+00 .31E+01 1.61E+01
Pu-238 1.2313E-03 622 124 0.OOE+06 Q46E-43 12E-042
Pu-239 ss263E043 622 12.44 0.OOE+00 3.44E6 2 63246.8 2
Pu-240 24.21E-03 622 12.44 0.00E+10 2.76-03 560E4-02
Tu-241 1.3715E-1 622 12.44 0.00E+0 s.34E-1 127E+0O
Pu-242 2312sE407 6.22 12.44 O.OE+00 1.A4E4-0 2.2-10

-2M2 5.2782E-14 622 12.44 O.OOE+060 25E-13 6-6E-13
R1-226 1.933SE-1 e22 12.44 0O.OE+o. 1.20E4- 2.14E-07
Ru-10 s.1684E42 6e22 12.44 Q006E+0 30E-7 6 1.14E+00
S-279 1320E3-07 6.22 12.44 0.00E+O0 7.59E-07 1.52E-04
Sn-128 1.21s5E00 0.22 12.4 O.OE+00 79.7Es-0 1.8-1144
s,-so 2.e045E+00 822 12ZU O.OOE+OO 1562E+01 324E+01

Tc-sO 4.4241E404 8622 10.4 .7OOE+60 2.75E-043 .E6-043
Th-226 l3713E-10 622 12.44 0.00E+00 7.63E-10 1.71E-04
Th-230 1 8090E-i1 Q 622 12.44 O.OOE+OO 1.12E-10 2.25E-10

Th-232 2s 7sE-10 e22 1244 QO.OE+OO 1.57E-9 3.14E-0g

T1-208 1.6947E.6 e22 1244 O.OOE+OO I.0sE-07 2.11E407

U-232 4.5737E.06 822 12Z44 O.OOE+OO 3.03E407 &06E-07 Thnw Pmw"
U-233 1.2203E407 6.22 12A4 OOOE+OO 7-59E47 1.52E-08 NomIinl "eatS ounding
U-234 1.5925E407 &.22 12A4 Q .OOE+OO 9.90E407 1 98E48M .cuqd Heal Ouqaut
U-235 -2.8194E480 GM 0.00 2.76E404 Z.59E404 2.76E404 (wartal (watts)
U238 12693E45 622 12.44 030E+00 7.8W905 15eE404 3.62iMt 72a4El
U-23 -3.63310E 622 0.00. 1.72E-04 1.71E-04 1.72E-04 Total Total
Y-90 256060E+OO Om2 1244 Q.OOE+OO 1.62E+01 3.24E+01
Othair Radonuclides 2.24E+01 4.48E+01

.Template Selection Summary
Froa SFD Used Bais wot Parameter Differences:

Rea4rLW AM. U C HIDRIE LW AND U MRC HYDRIDE
Fud C- w SST 567

0L HUt Consttuan U
DNb bE 20.0DODO41 10tb20.11

BSummry (UWCW j & tfor bumup used bI estimater
Frot@ StD i Estiae

Bowlding: awimar_ tZut tlotSF( eleU

Checkis Es44o*9)II.9uauatedeWaabz~

rup Mur Gv en Dumup Estimated EOL HUIlven EO1L HM
tmilalf - 0.29 0 ii 0.99

Bounding:I 0.57
1Reaclo diu , I:Or remaovaldi. s uaa. 0AddI g o 0 d bl yoril t kr ceasd f l

"otls 0 PaetCWm rstu tb yml ttSv( .

J
J
j

j

j
j

j

J
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Fuel FRadionuclide kwentory Worksheet
A. Fuead *W jmilate: fof-mafiorkn~1-: 1

Felo Nam: TRIGA STI) (ACPR)
SNt ID t, 895

Fuel Unts It Deac,-. 182 -ELEMENT
Heav Metal Mass: BOL.48.357kg; EOL.~48.357kg
ROD Storagle Site: IN~EEL

'Fuel dca d date: 2035
Estites es aot 2010

Templst TRIGA-SS OLWAU-Zrx. SU. 10 ID 20# LO
lrwmqte Bwrnup(Wd) 6.65

Template BOt Heavy Metal Mass (UT): 0.000195
T e -e Tw. 9-ar

Estimated
Canister usage:

ISxt11W
11.14

IL. sit m In xbY YbY Gamma Sources

- - -7 . ~~~~~~~~~~~~~~~Phoiton Trta
CUlMWd From Nominal Bounding Fuel h-Ual Activity Nominal Fuel Bounding Fuel EnerDY PhotonWlec

Temnlate Fuel unupUDIWde sumuprmwWd9a fC) nwentorles(Cl) , hwentoresCI) Group (bounding)

O.OE+00 0.00E+00 O.ODE+00C Avg. teV
O.ODE+OD QOD.E+ODOD O.tS+00 60.0150 162E+08
O.ODED00 O.ODE+00 0.OOE+OD I 0.250 0oEoo00

Am-243 IA774E-07 0.00 0.00 0.00E+0 OODE+OD 0.00E+00 om75 7.04X3.0
C-14 12871E04 0.00 0.0 0.009+00 0.00E+00 O.ODE+00

2.8120E906 0.00 Q00 0.00E+00
CM-243 1.7940E.07

:4 02250 4204E+c0
0.00E+00 Q.DDE+00 0.ODE+00 .J750 1.049E+.0

0.00 0.00 0.00E+00 0.009Ei00 0.OOEt00 0.570 5.t61E+04
Ca.135 32195E45 O.O0 0.00 O.OOE+D00 0.00E+00 O.OE+00 OJ500 8.046F+03

:o12l7 0 7564A..' nQM QOO n fni.,v I f.lD~ nQ ODE+CO 4.756E+02
-------

Eu-154 1.5368E402 0.00 0.00 0.00E+00 0.00E+00 C
Eu.1155 2.9293E942 0.00 0.00 O.ODE+00
Fe-.5 7.7158E401 0.00

1.1111E02 E+M =SDX 7n0G2Ei01
E+Mo s000O 3008sE.01

0.00 0.00E+00 O.OE+00 0.00D+00 7.0000 3463E+00
0.00 0.00E+00 0.009+00 0.009+00 11.0000 3MsetE-n
0.00 0.00E+00 0.009+00 O.O0E+00Pa-231 3.8511E-09 0.00

P5-210 7.3880E-15 0.00 0.00 O.OE+00 O.OE+00 C
Pmn147 2.1023E+00 0.00
Pu-238 1.0383E43 +00

+00 0.00QC+00
0.00 0.00E+00 0.00E+00 0.009+00

1.0195E401 0.00 0.00 0.00Q+00 0QWE+00 0.001E+00
Pu-242 2.3128E07 0.00 0.00 Q.W0E+00 Q.W0E+00 0.009+00
P"*226 5 782E-1A A QO n rm (Ird etnk nnl=~Cln n or0.Wy

------- --------
Ra-228 1.9338E-10 0.00 0.00 0.00E+00

U.'AI U.AJRuj-106
So-79
Sn-126'
Sr-90

ITc-09

Th-229

.uW u.wV
1.3018E405 0.00

E+00 0.00E+00
0.00E+00 O.OE+00 0.00D+00

QW00 0.00 0.00E+00 O.OOE+00 0.00E+00
1.3713E-10 0.00 0.00 0.00D+00 E O9+0D O.0E9+00

nremal Power
Nominal Heat Coutling

OutpCt Hest Output
fIWatl -IWUs)L
.7E594 .7§E44
_ .

Total Total

ITeMplate Selection Summary I
.

W_

Fran SF0 Used I
Reactor U~odratn W AM)U Zl- HYDRtIDE LW AD U ZIA HYDrII

Fuel I SkST ~im S8T -
SC0. muC cnstlwnta: U

SOL ftrichnei %.F 19983124 10to0 I

lash for Parameter Dlfferencesw

-

IBurup Summary MWd Enslc ar -. Aus usdh.lse

IeBounIft
7 _'__ - _ _ __ _ __ __

'Reactor _W_-- cm remoal. Vma. fhtp or other dae conifin tat ST tion easd IV f.

Total bum alo Ihl assodated wth Wswsee mutt be dvidd by BOL hway mea mass b gt wedc bae ras /(W 1).

DOE/SNF/REP-078
Reviso~n
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Fuel Radionuclide Inventory Worksheet
LAFruclandIT-ntea mmdnoft i"

Fud N1n: TRIGA SM1 (ALUM) ARRR
SNF ID t 236

Fue Unt A Demer 71 -ELEMENT
Heavy Metal Maw BOL=13.376k1g EOL-9-3bbg
ROD StWy SOW WEEL

'Fuel decay Star dde: 2035
Ead hateeas aof: 2010

TeplaW: TRHIGA- (LWAI-Zni. Mai, 10 0 20%, U)
0
T o Snpuimtp(MW*- 6.66

Tepla OL Heavy Metal Maen OMT): O.018
Templat Deca Th. S wam

Estinateld
Canister usage J

texts'
0.64

ILEaIfmatem -. xb b Y. Yb Ganu. Sowcee

Photon ToW
:ClMWd Fron Noidnal Bounding Fuld hng, Activity Nominal Fud Bounding Fuel Energy Pftotona cc

Radlonuclide Template Fud Bunwpn (MWM# Bunup (Wdf (CO lnventorles(CI) vwetolte( Group (bounding)
Ac-227 8.0632E-10 3,86.71 7,739.43 0.00E+00 3.12E-06 .24E-06 Avg. 11V
AM-241 2.2586E-03 3,88971 7,739.43 O.CCE+CO 874Ei00 1.75E+01 0.0150 1.310E+15
Am-242m 1.9925E-08 3,869.71 7,739.43 O.OOE+OD 7.71 E-03 1.54E-02 OJ0.SO 2.843E+14
An-243 2.3323E-07 3,869.71 7,739.43 O.OOE+OO 9.03E-04 1.81E-03 0.0375 3.541E614
C-14 4.3308E45 3,889.71 7,739.43 O.OOE+00 1.68E-01 3.35E-01 o.om 2.715E+14
01-36 4.3023S-08 3,869.71 7,739.43 OO.E0+00 1.66E-04 3.33E-04 0.0850 1.90OE414

-1243 2-742E5-07 3,89.71 7,739.43 OOE+CO 1.06E0 -03 2lE-03 0.1250 4.423E014
Kr-2O 3.1504E2-0 3,89.71 7,739.43 0.OOE+O 1.22E702 1.44E602 0200 1585E6 U
CO-23 o1.4SE4-02 3,869.71 7.739.43 00OE+00 1.20E+02 Z.40E+02 0.3750 7.0f1E+1
cs-134 1.0367E-1 3,8W9.71 7,739.43 O.OOE+00 4.01E+02 .2E+02 0.5750 S.62E+14
Cs-135 3.1549E605 3,869.71 7.739.43 O.OOE+00 1.22E-07 2.44E-01 0.8500 624E+14
Csu-37 9.7564E+C0 3,869.71 7.739.43 0.00E+00 1.07E+04 2.t3E+04 1.2500 2224E+14
ES-14 1.3490E+00 3,889.71 7,739.43 0.00E+00 522E+03 1.04E+04 1.7500 6.537E+12
Eu-155 4.3283-01 3,869.71 7,739.43 0.00E+00 1.70E+03 3.4CE+03 22500 7.946E+11
Fs-SS 8.6702E00 3 3,869.71 7,739.43 0.06E+00 3.30E+01 6.72E.0+ 2.7500 0.454E
T93 4.41206E-042 3,869.71 7,739.43 O.ODE+00 4.18E.7 1 6+00 3E+0 3SOO 7.543E+08
T1-29 7.3805E47 3869.71 7!739.43 O.O0E+C00 5.6E-3 S71E43 S.ODDO 4E423E+03
Th-85 Z2t18E.41 3,86971 7,739.43 0O.OE+00 7.76E+02 1.95E+03 70000 S.OOSE+52

Np-237 2.37446E-0 3,8871 7,739.43 O0O.E+00 39.6E-40 1.42E4-2 06C 5.701E+Dt

Pa-231 1.59430-06 3,39.71 7,739.43 0.006+00 7.53-05 2.71E-04

PU-210 8251tE-15 3,38971 7,739.43 O.OOE+00 3.19E-11 4.34E-10
Pn-147 .0767E+00 3,869.71 7,739.43 O.OE+00 604E+03 1.0aE+04
Pu-238 1.3524E3- 3,869.71 7,739.43 O.ODE+0O 6.23E+00 1.05E+ 1
Pu-239 5.6947E-03 3,869sn 7.739.43 O.ODE+OO Z20E+Ot i.4tE+01
PU-240 2.867E-03 3,869.71 7,739.00 5.60E+3 0076E+00 1.75E+-0
Pu-243 12574E-10 3,869.71 7,739.43 O.OOE+O 4.87E+02 9.73E+02
Pu-242 3.086E-07 3,869.71 0739.43 8.D0E+Oa 1.18El43 2.37E-o3
Pa-226 S.7353E-14 3,869.71 7,739.43 O.OOE+OO Z.22E-tO 4.44E-10

a-220 1.8150E-10 3,869.71 7.739.43 O.ODE+00 7.02E047 1.40E164
omers 9.3744E02 3,8&1.71 77739.43 QODE+O 3.63E+02 7.26E+02
So-79 12938E-05 3,86g.71 7,7343 Q.DCE+CO S01E4-2 1.0DE401

Sn 12S 1 223sE-05 3,860.71 7,7439 QOOE+CO 4.74E402 Q.47E402

Sr4I tZ6030E+C0 3,8*n.71 7,739au3 QOOE+CO 1.01E+04 ____ E+_
Tc49A 4.4120E404 %,969.71 7,739U3 O.OCE+CO 1.71E+00 3.41E+OD

Th-Z29 1.474sE-10 3,M.s71 7,739A3 Q.OOE+CO s.71E407 t.14E-0s

Th-230 1.9549E-tt 3.869.71 7Z739.43 QOCOE+CO 7.56E48 1S51E407

Th-232 Z.3744E-tO 3,86s.71 7,739.43 QOCE+CO sB19E47 t.84E-0s

TI-208 1.9459&0S 3,869.71 7,739.43 nODOE+00 7.53E-05 1-SIE044

U-232 5.s01SE-M 3 ssQ71 7,739.43 Q03DE+03 Z.17E404 434E-04 Themnal Power

U-233 1.3132E407 3sWQa71 7.739.43 o.ooE+ao S08E404 1.02E403 ONDmalHem Boundbng
U-Z34 1 .7323-07 3869a71 7,739.43 O.OOE+CO S.70E404 1.34E403 OUqd Had Output

U-235 -2.6159E-0 3,6.M71 QO 5.67E-03 Q.OOE+OO S.67E403 (Wata (Wat)

U-238 1>2717E-05 3,86M71 7,739.43 O.OOE+CO 4.92E-02 9.84E402 1 t4 32W4

U-238 4.,8857E486 3,8B97t O.DO 3BIE403 14BE43 3.8tE403 Total Tote

Yi-W adn 2.60tSE+C0 3,8B97t 7,739.43 O.ODE+OO t.0tE+04 2941E+04

ILTempat S dcio Stamr. BDrp Sunary m Cbecke

Template Selection Sumnmy

From SFD Uaed Balb for Parameter Differencem
Reactor Modera LW AN U RC HYDFDE LW AND U ZIRC HYDRIDE

Ful Cbdn A ALUM
DCL NI Conhtftmtr U U

BOL chmant %1 19.626149B7 101020.1

Bumup Sununary(UWd? for used b mat9:
Fee SFID ~Ee tdh

Nombku 4gk 30 3.e9.71 tNo b Cav nimw f Wqmel mmdwsyacy
Boul 7,739.43 _ 4 bub seemed e be Noea h blpW

Checks

IEstimated Dwmnuul
, BuMUmup Uumplw, Given S11wl Estmate EOL HMllWv EOL HN

Bomdhsl ts~~1.6e
'Reac w detuWK Cm ren. sItoe. sippihg roerdatcofeirnllnn krrdaban oeaed orfw.

sTotel btlup for ae fe asdated wiih tIt woulel must be dvlded by 801 heavy meal mas 10 goet spedlc bum vauev (MWcIVIA).

J
J
J
J
J
J
I
I
I
JDOE/SNWdREP-078

RevisiW 0
Mach 2003
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Fuel Radionucide Inventory Worksheet -
. fetam d Template l -firu l I n

Fue KNe: MG1A 570 (ALUM) ASTWU
SaN ID e- 482

Fuel Ihints & Damon~ 86- ELEMENT
HeavylMeftallMass: SOL-1..l88g: EOL.11.814kg
RlOD Storage Site: INEEL

'Fuadecaya stdate: 2010
ts naesaseG 2010

Tnplate: TRIGA-AM (LWU-Zrx Alum.. 10to 25., U)
'Tempate Sumup(UWd): S.6

Template W1L Heavy Metal Mass (MT): . OC018
Tm.nht. Dec Tin- C

Estrmated
Canister usage:

110.59

l. Estimates U N6 m b Yn Y| Gamma Sources

Photon Total
CUMWd From Nomrinal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (UWd)f Burnup (MWd)c JCQ) tventodres(CI) hventorles(Ci) Group (bounding)
Ac-227 8.0632E-10 63.00 126.00 0.00E+40 5.08E-08 1.02E-07 Avg. 1eV
Am-241 22586E43 63.00 126.00 0.OOE+00 1.42E-0t 2.85E41 0.0150 2.132E.13
Am-242m 1.9925E-06 63.00 126.00 O.OOE+00 1.26E-04 2.51E44 0.0250 4.628E.12
Am-243 2-3323E-07 63.00 126.00 0.00E+C0 tA7E-05 2.94E-05 0.0375 5.765E+12
C-14 438308.E05 63.00 126.00 0.00E+0 2.73E-03 5.46E43 0.0575 4420E+12
CI-36 4.0234-08 63.00 126.00 O.OOE+C0 2.71E-06 5.42E-06 0.0650 3.094E+12
Cm-243 2.7429E-07 63.00 126.00 0.006+O0 1.73E-05 3.46E-45 0.1250 47.26+02
Cm-244 3.1504E406 ff3.00 t26.00 O.OOE+OO 1.98E404 3.97E404 02250 2-583E+12
Co-60 3.1008E42 ff3.00 126.00 O.OOE+OO 1.95E+00 3.9tE+CO 0.3750 t.t49E+12
Cs-t34 1.0367E4t1 63.00 126.00 O.OOE+00 6.53E+C0 t.31E+01 0.5000 t8357E+13
Cs-135 3.1549E46 5 63.00 126.00 O.OE+0C0 .99E-03 3.9E-043 0.8500 3587Et2
Cs-t37 2.7564E+CO ff3.00 t26.00 O.OOE+00 1.74E+02 3.47E+02 t.2500 3.7t8E+t2
Eu-154 1.3490E+00 ff3.00 126.00 O.OOE+OO 8.5CE+01 1.7CE+02 1.7500 tI64E+tl
Eu-t55 4.3880E0t ff3.00 t26.00 O.OCE+DO 2.76E+01 6.53E+0t 22500 t2s-4E+to
Fe55 8.6782E403 ff3.00 126.00 O.OOE+CO 5.47E401 1.09E+CO 27500 t CS1E+OB
H-3 1.0805E402 ff3.00 126.00 O.OOE+OO 6.8tE0t It.36E+CO 3.5000 1.228E+07
1-129 7-3805E407 ff3.00 126.00 O.ODE+00 4.65E405 9.3CE-45 SAMO 7S926E+Ot
Kr-85 2.5218E-01 ff3.00 126.00 O.OOE+00 1S59E+D1 3.I8E+01 7.0cO0 8sB3E+CO
Np-237 1.4463E406 ff3.00 t26.0D O.OO1EB00 9t11E45 t.82E404 ttOCM t.o24E+Co

126.00 0.006+C0 2.27E47 4.53E47

Pu-238 1.3514E4
Pu-239 5.6947E-03 63.00 126.00 0.00E+0 3.59E41 7.1
FiF24 2.2647E403 ff3.0 i26.00 O OOE2+CO 1.43E0t 2 8E-0i
Pu-241 1.7S74E-01 63.00 126.00 O.OOE+00 7.92E+00 tS8Ec0
Pu-242 3.0B02E407 e3.00 126.0D QO.OE+00 1.93E405 3A6E405
Ra 22 5.7353E-14 63LOD 126.00 O.OoE+CO 3.6tE-t2 7.23E-t2
Ra-228 1.8140E-10 63.00 126.00 O.OE+00 1.14E648 2.29E46
RuU106 9.3744E402 e8LDD 126.00 QO.OE+OD 5.91E+00 t.t8E+Ot
Se 79 12938E-05 6&0 t126.0D O.OOE+CO 8.15E404 1.6E43
Sn 126 t.2239E405 63&00 126.00 Q.OOE+CO 7.7tE404 1.54E43
Sr-90 2.60COE+OD ff3.0 126.00 O.OOE+00 1.64E+OP 3.28E+o2
Tc499 4.4t20E404 63.00 126.00 Q.OOE+CO 2.78E402 556E402
Th-229 1.4749E-10 S3.00 t26.00 QO.OE+00 i-29E409 t.86E408
Th-23D 1.9549E-11 O3.0D 126.00 QO.OE+CO 1.23E409 2ASE409
Tn 232 2.3744E-tO 63.00 1126.0D QODOE+CO 1.50E408 2.99E48
Ts206 1.9459E408 63.00 126.00 QOCOE+CO 1.23E46 2.45E-06 _
U2S2 5.ffO15E48 63.00 1126.00 Q.OOE+OO 3S63E406 7.06E4B0 _
ULO-= 1.3132E407 63.00 126.00 QOOE1+CO 8.27E406 1.85E405 N
U234 1.7323E407 63.00O 126.00 Q.OOE+OD 1 C9E405 2.t8E4-5
U-235 4P 6159E4B6 6f300 0.00 5.t3E4-3 4.97E43 5.113E4-3
U-236 12717E-05 e3.00 126.00 Q.OOE+OD &OIE404 15DE403 _
U-238 4SS7E408 ff3.00 0.00 3 t9E43 3&19E403 a19E403
Y940 2.6Ct5E+00 63&0D 126.00 O.OOE+OD t.84E+02 3.28E+02

0te Radoulides 2.39E+02 4.79E+02
vmtii. i Tf ~ : S UT. m S ~ .S. t a ;w

Terpat Selection Sumfmar;
From SFD UNed Bsfor Parameter Differences:

.owtor Uodersto1 LW AD U ZIRC HYDaC4E LW AN U 23RC DCIDE
FuJl aCddF ALUIA ALLIM

EOL Hu Corttkurnw U U

3OL. Erchm -t %. 20 10 b20.1

B uSummar (UWd) _8 foask 1or burnup used hI estimate:
FRom 8R; :j-E.---Zrh l 57es t30am ha-e ed3d hue t bee mee mmwbl qd

126. eq bemW _smod Mb bte m ..d hump

Burnup tIutlalu r Given sumup stimated EOWL H0IGhven DDL HM
Nomil: Qt..4 I

BoudiirS: 029

Thermal Power
aNinal MMt *rmiudng

Output : Heat Output
Watts) fWans)

tVE7500 033E+D0
Total Total

'Reaecor suldown, coe rweoval, Amasge. dppln or ear dae crm** VW Inadabon ceased for lue.

%- 'rdar bum, fbr sll luassociated aw1h Its woushaea maut be divided by 80L heay metal mas 1o pet eclic hbnup vaiues (MYVd M).

D0E/SNFiI1EP478
Revision 0
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Fuel Radionucllde Inventory Worksheet

L Fud and Teomlat Ifrtwa:1oern .
Fucl N... TRIGA SID (AUM BRAZL

Sl ID 3 471
Fud Linfs & Degmr 59 -ELEMENT
Heavy MaW m eOL-11.08bg: EO.10.589g
ROD Storagetse NEEL

'Fud dey Stan daW. 2X06
Esdhmte a _ * 2010

Tenplat. TRIGA" (LWAJ-Zm, Akan., 10 to 20%. U)
'Tunplate 9S-p(t 6.85

Template 8O Havy Mtal Uat (M) 0.00015
Tenplate Own Tkwu S yeen

Estimated
Canister usage:

131O j
0 .53t

JIL Estimatte flt X. Xb b Ye Yb Gamma sources

Photon Total
CVUIWd From Noinaul Boundlfg Fuel Initial Atity Nominal Fuel Bounding Fuel Energy Photoslne

Radioeucide Template Fuel urnup (UWdf Burnup(88Wdf (CI) Inventodea(Cl) lnvebttodes(CI) Group (boundb4
Ac-227 8.0632E-10 478.69 957.38 .OQCE+00 a86E-07 7.72E-07 Av, oV
Am-241 2.2586E-03 47a69 957.38 OOE+00 1.OE+00 7.16E+00 0.01so 1.620E+14
AA-242m 1.9925E8s 478.69 967.38 O.OOE+00 954E-04 1.91E-03 0.0250 3.517E+13
Am-243 2.3323E-07 478.69 967.38 O.OOE+0 1.12E-04 2.23E404 0.0375 4381E+13
C-14 4.3308E-05 47869 957.38 O.OOE+OO 2.07E-02 4.1SE02 0.0675 3.3E+13
Cl 38 4.3023E-08 478.69 967.38 O.OE+00 2.06E-05 4.12E-05 0.0850 2351E+13
Cin-243 2.7429E-07 478.69 967.38 O.OCE+00 1.31E404 2.63E404 0.1250 3.516E+13
Cm.244 3.15W4E-0 478.69 957.38 O.OOE+0O 1S1E-03 3.02E403 02250 1.962E+13
Co-60 a100SE.02 478.69 957.38 O.OOE+00 1.4sE+01 2.97E+01 03750 8.734E+12
Cs-134 1.0367E-01 478.69 957.3 O.OOE+00 4.96E+01 993E801 0.5750 1.107E+14
Ca-13 3.1549E-0s 478.69 95738 O.OCE+00 1.51E02 3.02E-02 osso 2.72E+13
CS-137 2.7564E+00 478.69 967.38 O.OE+00 1.32E+03 2.64E03 12500 Z825E+13
Eu-154 1.3490E+O0 478.69 957.38 O.ODE+00 6.46E+Q2 1= 9E+03 1.7500 8.008E+11
EwISS 4.383OE01 478.69 967.38 0.008+00 2.10E+02 420E+02 2.2O0 9.8298E10

J
j

I
&6782E803 478.69 957.38 0.00E+00 4.15E+00 _ 8.31E+O0 I 7.9838+40

H3 1.08058E.2 478.69 957.38 0.00E+00
1-129 JO C0E0+Q00 6.92E-04 11338E43 11.0000 7.130E+00

Pa 231 ~~~~~3.5970E-os 478.69 957.38 Q QOE+OO 1.72E-0s 344E468
PD-210 s.2s11E-1s 478.69 957.38 O.OOE+OO 3.s5E-12 7*s9E-12

Prn-147 Z.0767E+Q0 478.69 957.38 O.OOE+QO 9.94E+02 1.99E+03

PIF238 N.3s14E403 478.69 957.38 O.OCE+CO 6.47E401 1.Z9E+CO

Pu-239 5.6947E403 478.69 957.38 QOCOE+QO Z.73E+QO 5.45E+00
PY-240 2-1647E 43 47a69 957.38 O.OOE+eO *.W8E+00 Z.17E+CO

Pu-2411 1 2574E-1 476 e69 957.38 QOOE+CO 6.v2Ei41 1 ZCE+02

Pu-242 3 0e02E-0 478.69 SS7.38 QQCOE+CO t.46E404 293E044

Re-226 5.7353E-14 478.69 95738 QOCE+CO 2.75E-11 5.4sE-1 I

Ra-278 1.8150E-10 478.69 ss7.3 HO.OOE+00 =.6sE44S 1.74EW0

Ru106 9.3744E42 478.69 95738 O.ODE+QO 4.4sE+01 as7E+01

SO-79 12938E45 478.69 95738 QOOE+oo 6.19E403 1.24E402

Sn 124 1223qE-05 47a.6. 957.38 QOCE+CO s.s6E403 1.17E402

Sr40o Z600CE+Q0 478.e9 96738 QQOE+QO 1.24E+03 2.4sE+03

Tc-99 4.4120E404 47a69 957.38 O.QOE+OO 2.11E401 4.22E401
Th-229 1.474^E-10 478.6s S57.38 Q.QOE+Qo 7.Q6E448 1.41EW0

TIFZ30 1.9549E-11 47a69 057.3A8 O.OOE+00 s.A6E-W 1s7E-m
Th-232 2.3744E-1o 478.69 957.38 Q OOE+QO 1.14EW0 227EW0

TI-2DS 1.s4ssE-0s 47a6s 957.38 Q.OOE+OO 9.31E-06 1.seE-06

U-232 5.e015E-0 47a16s 957.38 QOCOE+QO Z68E-05 s.36E456

U-Z33 1.3132EW0 47aes 957.3s Q.OOE+CO e&29E-M 1.26E044

U-234 1.7323E407 47s.es 957.38 Q.OOE+CO &29E-05 1e6E044

u-23s -2.159E-00 478.69 QOO0 4.7sE403 3.4sE403 4.7sE403

U-236 127117E4S6 47a6s ss7.38 O.OOE+QO 6.09E-03 1.22E402

U-238 43sss7E-0s 478.69 QQO0 ZSDE43 2.97E-3 2.sE-03

Y490 2.6015E+OD 478.69 D57.38 O.OCE+QO 1.25E+03 Z4DE+u3

Other Radionuclides ~~~~~~~~~~~~~~~1.82E+03 3.64E+03

Tm glts, Secdosl Sump p Wda Cheri ;:. -: ¢
Template SehB"tlo SUmnULY

fro SfD U Ball 10r P a eD :
Rato Ib* : LW AND UZDRC HYDRIVE LW AND U ZRC HYDRIDE

Fuel C-d- ALUM I J U

BOL HW Comtlt- U U
amT fwcmn %: 119J81 10 10 20L1

BU rnUP SumaIry t""Wcf fBb r burmp used In mal
From SFD Estkg

flnk*[ ----- T1,1 478 05m 3Wilu km h~m XYmdl non ae~id
Bcundih: 957 3ss hW-V d tw bu nip,

lCheclmr

J

j

]
Thermal Power

NeminJ Heat Bouding

Output Heat Output
(Waftt) ' (WaN*"

241E+01 4nfet1
Total Total

J

I
I

]
I

_
R- .. t.ht* If - EstImated f0. H1t4Sv_ EO. HU

I I .c
Smatndin

Reactor sttidon core nrmoval. storg, ppn or olr da crning VW5 Imradalon ceased for tue

T al _rd fue aSodaed wh Wwk wlud b idad by OL heavy a mae. to get _pecI% b vale 4lMWdWIT).

I
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Fuel Radionuclide Inventory Worksheet
X.uc and TOwprle laft Ineraton L

Fuel Name: TRIGA STD (ALUM) COORNELL
St4F 0 : 1047

Fuel Unks & Descr: ?. ELEMENTf
HeavwY Hetalass: DOL-1.8961g: EOL.1263kg
ROD Storage Site: INEEL

Fuel dcay atarI dafe: 2002
Estimates a of 2010

Tenpatec TRrIA-A (.WA-Zrx, Alim.. 10 Io 20%. U)
aTenplite. umuplUWd): 6.66

Template 30. Heavy Mtal Mass (UT) 0.00018

Estinkated
Canister usage:

0.Ixt06

jII Ettsi' 7 m In X. b Y. nb amma Sourr es

Fhoton Total

CUMWd From Nominal Bounding Fuelid ii Actvit NorinallFuel Sounding Fuel Energy Photcmraac
Raionuclide Template Fuel 8umup(UWW) Iturnmp(MWO I (Ci) Imv ntari<C) ivnes(Cl k tol Q Group (bounding

Ac-227 8.0632E-iO 30.07 60.13 O.ODE+OO 2.42E408 4.85SE-08 Avg. MOv
Am-241 2.2586E43 30.07 60.13 Q.OOE+00 679E2-0 1.36E41 0.0150 22087E313
Am-242m 1.9925E06 30.07 60.13 .OOE+00 6.99E4S0 1.20E-04 0.0250 2233Er12
An-243 2.3323E04 30.07 60.13 QOD.E+00 79.0E46 1.40E-00 0.0375 2.762E+t2
C-14 4.3303E74 30.07 0.13 O.O0E000 1.30E403 2.6.E03 0.e675 2.tosE+12
Cl-36 4.3023E48 30.07 60.13 .OOE+00 1.29E045 2.69E-06 0.850 t7477E+12
Crn-243 2.7429E407 30.07 60.13 Q.OOE+OO 826E406 1.65E-0s 0.1250 220BE+12
CrnF244 3.1504E406 30.07 60.13 OOOE+DO 9.47E465 1.89E404 02250 1233E+12
Ceo- 3.1SE00E2 30.07 60.13 Q.ODE+Do 9.32E401 1.86E+CO 0.375 5SADE+11
Cs-134 1.0367E-0t 30.07 80.13 O.OOE+DO 3.12E+OO &.23E+00 o.S750 8555E+12
Cs-t35 I 1U9E405 30.07 60 t3 O.OOE+OO 9.49E404 t.9DE-03 0.8SC 1.712E412
Cs.-13W7 2 7564E+DO 0 0f7 an.1q 0.IOOE+00 &29E+01
Eu-154 1t349DE+00 30.07 60.13
Eu-155 4.3WE0601

S.6782E403
1.E606E2
?.3605E-07
2.52E-181
1.4463E-06

30.07
30.07
30.07
30.07
30.07

60.13
E+W7

+00 3.25E-t 6.50Et01 35000 5.61tE+06
.OOE&+O0 2.22E-05 444E-06 500O0 3.511E+01

60.13 0.00E+00 7.58E+00 1t 2E+0t 7.COo 3.974Ec00
_.- ND-237 30.07 60.13 O.OOE+00 4.35E-05 .70E406 11D00 4.527E01

Pa-231 3.5970E-9 30.07 60.13 I
Pb-210 8.25t1E-15 30.07 60.13

Q.OOE+00 4.06E-02 8.13E-02
0.00E+00 1.71 E41 3.42E41

Pu-240 30.07 60.13 QO.E+00 6.81E-02 1t36E41
Pu-241 12574E41 30.07 60.13 O.ODE+O 3.78E+00 7.56E+00
Pu-242 3.0602E47 3i.07 60.13 O.OOE+00 9.20E46 1.84E-05
Ra-226 5.7353E-14 30.07 60.13 O.O0E+00 1.72E-12
Ra-228 1.8150E-10 30.Q7 60.13

I- RU-lOS -__ 9.3744E-02
12938E-C 7.78E-04

I &68E-04 7.36E44
30.07 60.13 QO.OE+00 7.82E+01 1.56E+02

Tc-09 4.4120E304 30.u7 60.13 0O.OE+00 1.33E-02 2.65E42
Th-229 1.4749E-10 30.Q7 60.13
Th-230 1.9549E-11 30.07 60.13
Th-232 2.3744E-10 30.07 60.13
Th2u6 1.9459E46 30.07 60.13
U-262 6.6015E4- 30.07 60.13
U-33 1.3132E47 30.07 60.13

0.00E+00 4

5.8E407 1.17E-06
1.66E-W 3.37E-06
3.95E-06 7.90E066
5.21E-W 1.04E645
4.81 E44 5.80E644

U-234 1.7323E47
426159E-06

Thermal Power
Nominal Heat Sounding

Output Heat output
EWatts) fWaftt)
1.81E400 3.02EeOO

Total Total
12717E45 3Q07 7.65E604

3.48E04
100E+00 7.82E+01 1.56E+02

1.14E-02 2.296+02

FA SFD Ued
Reactor Mod rLW AND uC iYDE LW AND U ZDRC JIDIDEJ

Fuelahddi: AL ALUM
*OL 1m Cenattnta: U U

*OL Enrictuent %: 20 10tD20.1 I

.--

|Burnu Summary (MWd)' stiatd H os for burnup used In estimate:

3DZ4W" ffW lcoale toato q MW mmOrayed
G0.3Bon*1 ku saed be*/g WnW mWD.

_

llr niup N uI ull r Gi en B mup I Ealreted eol HIWGiven EOL MU
I r1:00:Nhinl 0.e31

1 OR[

4.761

'Reactor ewkbwr. core movi., storage, ~ipping or mher data ofi-n Va Inrcratcn cased for fuel.

'Total bunup for da uel assocaed wit t worksheet must be dvided by 604 heavy metal m o get spdc bknmV vakies fMWdvn).

DOEJSNF/REP-47
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I
Fuel Radionuclide Inventory Worksheet

L Fd Fed Tcwt"l sea r i ...

Fuel Nane: TRIGA SM (ALLUM) CORNELL LINV.
SNF I ft 236

Fuel Units A Deoe: 66 ELEMENT
Hev MeyldMaes: BOL.2t5g; EOL-Ilf9g
RO1 Stoep See: INEEL

'Fud decay ati dale 1973
Estimates e at 2010

Tesplat. TRIGA-Al (LWAU-Zn. Afl..10 IO 2%. U)
'T-VpltaWumup(UWd) 6.66

Template 30 Heavy mew Uas (UT): 0.00018

Estimated
Canister usJ

Irx1a
i 0.659

Tiplate Dea That 36 yen
L] 7stimx. 0Y.56 161.31 b V. Ih | Gavnm Sour0.

7 7 ~~~Photon ToWd
CUIWd From Nombnal BoundftgFud Inijl Aath,* NomimaWFunl louneng Fud Eer Photonatc

Readbouctf Templale FuWSt uup {lWdf ]3uumtp UWf IC4 kW-n v~s bl-torWsC1) Group dP-M
Ar-227 6.0t4E-0s 80.66 161.31 O.OoE+00 4.96E407 5.s2E407 7.000 iav
AnF241 41SE7-03 80.66 161.31 O.OOE+00 3.sE141 7.7E4-01 11200 1.438E+t3
AnF242m 1.7383E-06 80.66 161.31 O.OOE+00 1.40E44 21.8E-04 0.02s0 2366E+t2
APn-243 Z33263E47 S0.66 161.31 O.OOE+00 1.18-E11 3.7sE45 .0375 22+12

-14 4.31s8E34s 80.66 161.31 0O.Eo+00 6SE-3 6SSE43 00575 223sE+12
M36 41023E048 80.68 16131 Oo.oE+00 3.47E-% &94E6 O.CESO 133sE+t2

CPu243 t3922sE47 80.66 161.31 O.OOE+OO I,07E0 Z913E415 O.tY0 1.14E+02
CP-244 1.0001-0E4 80.66 161.31 O.OOE+oO 17E241 1.61E44 022s0 t.ts4E+t2
co-24 &0120E-04 80.s8 161.31 .O.OOE+CO 4.SS4+2 90.70E02 0.3750 5007E+ll
Cs-134 4.3s34E46 ao.6s 18t.31 o.oDE+aO 3stE44 7.02E404 0-5750 s.34eE+ti

0u-135 3.164sE45 80.s6 161.31 O.OOE+oO 2.s4E-03 09E43 oesoo 42ssE+1t
C-137 2.37saE+aO s0.66 161.31 O.OOE+O 1.91E+02 .22E+02 I 4.t7aE+tt
Eu-1O4 12041E4-1 .66 161.31 O.OoE+CO 6.4E+20 1.94E+6 0 1.7500 i64E+10
Eu- 15 6.64sE-03 80.66 1813i O.OOE+00 s3E41 1.D7E+O Z2500 1E6.2E+06
Fe-2 1.s933eE34S 80.66 161.31 O.OOE+O 2.37E-04 4.73E44 Z750 sE4
S-3 2.007s40 3 80.86 161.31 O.OOE+00 1.62E41 324E401 3.68+ Z3tOE+s2
1-129 7.3805E-07 80.6S 161.31 O.OOE+00 5.95E6-0 1.12E-04 2.oos s.7zsE+ot
Kb-85 3.430tE2- 80.66 161.31 Q.OOE+00 Z.93E+1 0 5.1E+oO 7.000 0.480E+71
T237 1.4977E4-0 80.86 161.31 o.OoE+00 1.21E4 2.42E714 Ili= 1524E+00
P7-231 1.127s44- 80.6S 161.31 O.OOE+o 1.9sE457 13.82E4
Pb210 3.6832E413 80.66 161.31 O.OOE+00 314E-11 s28E-11
P2147 7-s383E4-0 80.66 161.31 O.OOE+00 6.1eE43 2 122E-01
Pi-238 1.166SE43 80.66 161.31 o.ooE+oo 1.60642 t.72E84
Pu-23s &6s02E43 SO.66 1S1-3t OODE+OO 4ss9E41 s.1eE401
Pu-240 32.571E-03 80.6s 161.3 O.OOE+00 142E451 3.64E41
PI-241 -2.614424 80.66 101.31 O.OoE+0 o 2.40E+62 4.79E+af
Ptk242 3 O6o2E407 8D.6S 1ff1.31 O.OOE+Co 2.47E-0s 4.94E-S06

-Z2S6 1.D704E-t2 80.66 161.31 O.OOE+O 6.83E-11 1.73E-10
Ra-228 2.36s4E-tO 80.66 1013 1_ O.OOE+23 o 13E84s 332E384
Ru-10S 11.0444E5-10 S0.66 1S131 O.OOE+Co 8.42E-0s 1.S8E408

SO-79 1129341E-0 80.66 1S1.31 O.ODE+CO 1.04E403 2.9E-03

Sn-12S 1.2236E405 8O.6s 1S1.31 O ODE+OO 9.67E404 1.97E403
5l-90 12740E+00 3D.6S 1S1.3t OOOE+OD 1.03E+02 Z.06E+02

Tc-99 4.4120E404 80.8S 1S13t O.ODE+CO 3s6E42 7.12E402

The22s S.4226E-10 80.6S i11o31 n 7umny ;
ATh230 1.05s4E-10 80.6S 161.31 O.OOE+O e.54E-os 1.7nE-0
The232 Z374tE-10 806Sma 1S1W31 O.OOE+CO 1.92EUS 3e
TI-20s 1.5774E408 8M06 1S1.31 O.OOE+CO 127E0s 2s54E408

8032 42s11E48 80.61 1S131 O.ooE+co 3.43E4S v1 16.c1Ew ThermaltPower

Ui233 13155E47 S0.6S 1S131 OOOE+OO 1.D6E4r5 u12usd Nominal B"touding
U-234 3.0030E407 sow66 1613t1 O.ODE+OO 2A2E-05 4.S4E45 .Output HeatouqS.

U-235 -2.6144E486 80.SS 0.00 52M0E3 4 99E403 5.20E403 (Was" (vaft)
U23S I-2720E-05 80.68 181t31 OOOE+OD 1.03E403 Z.05E43 I.Me+o i.3tE+0
U-23S 4 8a5.7E4 80.6S 0.00 3,23E43 &23E403 323E-3 Total Tota
Y-90 1.2744E+CO eo.66 1St.31 O.OOE+OO 1.03E+o2 2.0SE+02
Other _ Palncie123E+02 2.4SE+02

ItTemplate SeleinSumma" ftarp 9_mtr, uanl Chca ; ,
Template Seleto Summary

Fr SFLD Used fr Paame terin
R--:r =LW AND7UDCWfDFVDE LW AND UZRc HYMDEV

Fus CIM Alt ALUM
SOL HU COMMMle U LI

SOL Enricmod 2a1 toto20.t

Burnup Summay (UWdrf . Bdfor bumnup used In es8_mte

0.16 ~~~1.11 bWasWl b On"kf
Checks.

iEstimated8
SBup MJIII Given BUllp Esman EOL HMfCv EOL HUl

Noi*F- ml$S 1.38Iso
BotSlaht:s 0.351

'RMW *K~br core mnioval, sla, $ppkg of OMWe dals twn IW krdon ma bor fue.

'Tdol bumw for liE RM~ awwda wift We wak" ud be <hdd by OMI hl lebl -ma In got specNC blni value (M1WdAMT).

l

J

j

j

i

j

J

j
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Fuel Radionucflde Ivventory Worksheet
Fad and Tmplate Irtion ' ,. I

Fuel N1,o.: TRIGA SD (ALUM) DOW
SNF e a 970

Fusl Units A Dancr: I -ELEMENT
HeyM etal Mass: BOL..l9k9g- EO..0.18kg
ROD Storage Site: INEEL

'FUl decay a dte: 2035
Esat tes a eof 2010

Template: TRIGA-Al (LWAl-Zv. Alumn., 10 to 20%. U)
himplate mWnup(dQ: e.66

Templat 0. B eay Me4tal Mass (UIh 0.00018
Tend F l -ii

Estimated
Canister usage:

0.01 |

iLEstimates I i n x r h y. yb Gamma Sources
Photon Total

Cl/IlWd From orninad Sounding Fuel hinal Activity Nominal Fuel Sounding Fuel I Energy Phototatac
Radionuclide Template Fu Sumup(UWd)f Sumup (Wad (Cl) lnventories(OC) verntorles(CI) Group (bounding)
Ac-227 .0632E-10 9.5 19.09 0.OE+00 7.70E-09 1.54-0E Avg. BbV
Amn-241 22586E-03 9.55 19.09 o.OOE+00 2.16E-02 4.31E-02 0.0150 3230E+12
Am-242m 1.9925E-06 9.55 19.09 0.OOE+00 1.90E-05 3.80E-05 0.0250 7.013E+11
Am-243 2.3323E-07 9.55 19.09 O.OE+00 2.23E-06 4.45E-06 0.0375 8.735E+11
C-14 4.3308-E5 9.65 19.09 0.OOE+00 4.13E-04 8.27E-04 0.0675 6Ag7E+11
C-36 4.3023E4-B 9.55 19.09 0OOE+00 4.11E-07 8.21E-07 0.0650 4AI78+11
CnF243 2.7429E-07 9.55 19.09 O.OE+00 27.2E-06 5.24E-06 0.1250 71.IIE+01
Cm-244 32.504Ei- 9.55 19.09 O.ODE+00 3.01E600 6.01E405 0200 1JS13F+1
Co760 3.1008E-4 9.55 19.09 O.OOE+00 2.96E-01 5.92E-01 0.3750 1.741E+01
Cs-134 1.0367E-01 9.56 19.09 O.OE+00 9.9DE41 *.96E+00 0.s.-o 220^E+12
Cs-135 .1549E1-5 9.55 19.09 O.OE+00 3.01E4-4 .O2E4-4 083e SA35E+11
Cs-137 2.7564E+00 9.55 19.09 O.OOE+00 2.63E+01 9.26E+01 12500 Ge4E+ll
Eu-54 1.35490E+C0 9.55 19.09 O.OOE+00 129E+02 2.58E801 1.7500 1.812E+10
Eu-155 4.3B80E401 9.55 19.09 O.OOE+00 4.19E+C0 8.38E+00 9 1A19E+03
ie25 8.6782E-03 9.55 19.09 O.OE+00 8.2E4-02 1.38-0E41 2 75 1592E+07
H-3 1.BO574-02 9.55 19.09 O.OOE+00 1.03Et00 2.06E401 30 IMIE+06
1-129 7.3805E-07 9.55 19.09 n.ooE+OO 7.04E206 tAE4-05 56 .10tE+Ot
Kar-85 2.521SE4-1 9.55 19.09 0.OOE+00 2.47E+10 4.8tE+00 70eo1 1246E+2
P237 1.4463E6- 9.55 19.09 O.OOE+00 1.38E-05 2.76E405 11-o 1.419E-41
a-231 125970E3- 9.55 19.09 0.OOE+00 3.43E-08 67E-04

Pn.210 82511E-05 9.55 19.09 O.OOE+00 7.8BE-14 1.58E-13
Pr-147 2.0767E+00 9.55 19.09 O.OOE+00 t.98E+01 3.96E+01

-238 113524E-03 955 19.09 .OOE+00 12918-02 258E4-02
-239 164748E-1 9.55 19.09 OO0OE+00 1.44E4-2 1.09E2-

Pu-240 212647E9-3 955 19.09 O.OOE+00 2.16E-02 4.32E8-2
u-241 12.574E4-1 9.55 19.09 O.0E+OO 10E+00 20.5E+00

i-242 1.0602E40 9.55 19.09 O.OE+O 2.92E-06 5.84E406
P-232 5.7353E-14 9.55 19.09 O.0E+00 5.47E-13 1.09E-12

R-23 1.8150E-10 9.55 19.09 O.OOE+00 1.73E9-0 3.46Eut9
0U-63 9.3744E4- 9.55 t9.009 OO.E+0. &95E4a1 1.79E+0s

Se-79 1293E4-05 9.55 19.09 O.OOE+00 123E-04 2.47E-4
S-126 t.2239E-05 9.55 09.00 OO.E+0O t.T7E-04 2.34E4-0
sr-go 2.601E+00 9.55 19.09 O.OOE+O 2ABE+01 4.96E+01
Tch99 4.120E4n4 9 55 19.89 3+OOE+O 421E3 7.42E603
Th-229 1.4749E-10 9.55 19.09 QOO01240 1.41E-09 2.82E409
Th-230 1.9549E-1 1 9.55 19.Q9 QO.OE+00 IAB7-10 3.73E-tO
TIF232 2.3744E-10 9.65 19.09 O.OCE+00 227E49 4.53E49
T--20B 1.9459E4B8 gm5 19.09 O.ODE+OO IA86E07 3.71E407
G232 5.60i5E408 9.55 19 C9 O.ODE+CO 5.35E407 t.Q7E486 Thermul Power
U-2 t.3t32E4S7 9.55 19.09 O.OOE+OOE-08 t25 25tE4B n0_minalHat i30undin9
LL234 t.7323E407 9.55 19.09 O.OOE+OO i.eSE406 3.31E-06 Output Hiet Output
t923 -2.8159E406 9.55 QOO0 8.21E-C5 5.7tE405 8.2tE45 t/alts (Wafts)
U-236 t.2717E4S6 9.55 t909 O.OOE+CO t.2tE44 2A3E44, LSOE41 8JsE-t
u-238 48B57E-M 9.55 0.00 6.ttE CS 6.Q7E45 5.1tE405 Total Total
Y-90 2.5015E+,Oo 9.55 19Q09 Q.OOE+OO 2.4BE+01 4.97E+01
Other Rdocl 3.63E+01 728E+01

remptate Selection Sumnuary
From SFD Used Eslor Pamoetr Differences:

Reactor Uo r NDW U ZIRC HYDRDE
Fuel Cladding-I ALUM ALUM

90. tM C enasu Ue U
*0Ltnrlhnent% 2D0 10bI20.1

EBnump Summ (y Wdf as tor burnup used in estimate:
Summ SP m ~ Eelim

BoNdcig: 19 I f 9.5assiNd abelve imi WM.

Estiae sumu~
*umnup Multiplier Cl_ _ 8umup Etiiated EOL HMIGven EOL HU

Noinl li3e 61Eli o
Soudbg1 Z72

'Reactor etldimin core remoal. attrage. d or diher date 8 u ate mten ir a l b r W.

Iroai hump for aM telW asnodated wth thbi woildast must be divded by O0M heavy mW meass bt ge spedlic bump Value (MWdUT).

EDOEISNF/REP-M7
P- Revision 0

March 2003
Page C-229 of C-



I III

Fuel Radionuclide Inventory Worksheet
L Ful aod Templtelnfwm .0ios.

Ful Namec TRIGA STD (ALUM) FLAND
SNF I 0: 463

Fu uni 0 Dea. 69 -ELEMENT
Hesavy lst Ueaa 90b12.42kg: EOt20L3441ig
ROO Store SN. INEEL

'Fuw deay SW dat 2010
Estb m ateaeaa 2010

Template TRIGUA-AL (LWAJ-Zx Aa., 10 b 20% U)
ITemplat Bumup(MWd) 6.65

Template HOL Heavy Metal Ma (Nt): 0.0C018
Template Decy TIw. S yaes

Estimated
Canister usage:

1 10.62

IlaD. mUT Est. .x b V. Vb GamUm Sources

Photon Total
ClWd FroM Noeinal BOunding Fuel Initial ActIvity Nominal Fuel Boutding Fuel Energy Photonassee

Rxlionuclid Termlate Fuel Bumup (uWdf Bumupm(MWdo (Cl) bIventor1es`Cl) InVntWe(CI) - GrouP boundilng)
Ac-227 8.0832E-10 72.45 144.90 O.ODE+00 5.84E-0S 1.17E-07 Avg. MaV
A.^-241 2258SE-03 72.45 144.90 O.ODE+00 1.64E-01 3.27E-01 0o0150 Z4f5W+13
Am-242m 1.9925E-08 72.45 144.90 O.OOE+00 1.44E-04 2.89E-04 0.0250 5323E+12
Am-243 2-3323E07 72.45 144.90 O.ODE+00 1.69E-05 3.38E-06 0.0375 6.630E+12
C-14 4.3308E-05 72.45 144.90 O.OOE+00 3.14E-03 62aE-3 0.0675 5.063E+12
CP3S 4-3023E-08 72.45 144.90 O.OOE+00 3.12E-06 6.23E-06 0.0860 3.558E+12
Cn-243 2.7429E-07 72.45 144.90 O.OOE+00 1.99E-05 3.97EO5 O250 5.321E.12
Cn-244 3,1504E2-0 72.46 144.90 0.OOE+00 228E504 4-56E-04 0.2250 2.970E+12
CO40 3.1008E-02 72.45 144.90 .OOE200 2.25E+00 4.49E+00 03750 1A21E02
CS-134 1.0367,E01 72.45 144.90 O.E0+00 7.51E+O0 t.50E+t01 05,0 1.616E+13
CS-135 3.1549E405 72.45 144.90 .OOE+00 2.29E-03 4.S7-03 085O0 4.125E+12
CS-137 2.75^4E+O0 72.45 144.90 0.OOE+00 2.OOE+02 3.99E+O2 12500 4.276E+12
Eu154 1.3490E+00 72.45 144.90 O.OOE+00 9.77E+01 1.95E+02 1.7500 1224E+11
Eu-155 4.3880E-01 72.45 144.90 O.ODE+00 3.18E+01 6.36E+01 22500 1.400E+10
F-55 8.6782E-3 72.45 144.90 O.ODE+00 n 1-901262+0 I 2
H-3

2.5218E-1 72.45
1.4463E4-0 72.45

6.90 0.0DE+OO 1.83E+01 3.65E+O1 I 1.024E+Ot
144.90 O.OOE+00 1.05E-04 2.10E-04 I 11.0000 1.167E+00

P-3 1.5970E809 7.45 144.90 O.OOE+00 2.61E-07 21E7-0
P5210 8.2511E-15 72.45 14.90 O.0+00 5.98E-13 172E-02
1-F147 2.0760L+00 72.45 144.90 0.OOE+00 1.88E+02 301E+02

PU-238 1.3514E-03 72.45 144.90 0.OOE+00 9.09E-02 1.98E-0t
u-239 5.6947E4-3 72.45 14.90 .OO0E+00 4.13E-01 8 .25E-O1

Pu-240 12-.47E-13 72.45 144.90 O.OE+00 1.64E-0O 2328E-0
h-241 1.2574E4-1 72.45 144.90 O.OO+00 9.11E+OO 1.82E+O1

TI-242 .9908 72.45 144.90 0.OOE+00 1.22E-06 4.3E5-0
Rit-22_ 5.6033E-14 72.45 144.90 0.00E+00 4.16E-12 31E-e2
F-228 1.8170E-t0 72.45 144.90 O.ODE+OD 1.32E6-0 2.563E^-0
RU-210 9.3744E2-0 72.45 04.900 5O.OE+0 f -509E+OO 1- 6E+O1
SU-79 1.293E1-05 72.45 144.90 O.OE+O 9.37E-04 1.874-03
Sn-126 12239E8855 0 72.45 4.90 O.OOE+O3 3.342-03 1.T7EaT3
Sr-go 2.61OOE+00 72.45 144.90 0.OE+00 1.88E+02 3.77E+02
TC-99 4A 20E274 7246 144.90 QOOA+^O 320A42 .39E102
ThM 2291.749E-10 72Z45 14490 O.ODE+OO 1.Q.'E48 2.14E-O8
Th-230 1.9549E-11 72.45 144.90 O.OOE+OO 1.A2E409 2.83E-M
Th-M2 2Z.744E-10 72.45 144.90 QO.OE+0O 1.72E408 3.44E48
TI-208 1.9.59E-08 72.45 144.90 O OOE+OO 1.41 E-08 Z-82E-06
U4232 t .6Ot5E486 72.45 144.90 QODdE+OO 4.O6E48 & at2E46 __erm__Power

U233 1.3132E407 72.45 144.90 QOOFA+OO 9.51E4S6 1.9DE405 Nominal Hod Sou dtin
U-234 1.7~323E407 7Z45 144.90 Q.OOE+OO 1.26E405 ZS1E405 O utputd Hod Ou"m
U-235 -2.6159E48 ,72Z45 QOO0 5.37E43 5.18E403 5.37E43 (Waft), Meet
LI-238 12717E405 72Z45 144.90 Q.OOE+OO 9.21E404 1.04E43 3.A4W+0 72CrA
U-238 43.8857E48 72Z45 0.00 3.34E403 3.34E403 3.34E43 Total Total
Y-90 Z.6015E+OO 72.45 144.90 O.ODE+OO 1.88E+O2 3.77E+O
OthrRabwR"e 275E+O2 5$1IE+U

TD Sernla e cdtiSuff-ryur9.N unwamary eds3 - -, = ~
Tsplate Selecton Su.^.

From SFD Used Basis r Parameter Differences
ReaW er HYDIiE LW AN U ZIRG HYDRIDE

Ful _ IA ALUM
aO HUC eo^.tetaq U U

80L Enricheint %: 20 1 0 b 201.

Bumup Summay (MIwdjf Basi for burmup used In estimate
Fo SFD | Esrkn

Nom^g 60521 = 7Z Ibmw~mdledltamNohwjyawl mm desy

Estimatedl -umu
£ur i Given 8umnup Estisated EO04 Hll/Onn E20 NM

Homh 0 0.t 1.21 1.00
Om32j03

'Rear aeluw, lorsremoval. 5 slraalpp ro 0 dab ta uatig Ud I uned f fue.

"To _m* fO al kuW asodatd sdb tNU worked mnu^t be cvided by 8OML heavy me.l mass 10 go pet bm_ value (awM).

DOE/SNFIREP-078
Revilion 0

March 2003
Page C-230 of C4-81



Fuel Radionuclide inventory Worksheet
S. F. xnit Template= larerumatio . .n ; ..~

Fuel Nun.: TRIGA SID (ALUM) GA
SNF D C: 728

Fuel Units e Des: 82- ELEMENT
avy Metal Mass: B0L.9.412kq; EOL-9.329kg

ROD Stoesge 88: INEEL

'Fuel dcay rt date: 2035
ECmate. meat.e 2010

Tempt" TRIGA-Al (.WAI-Zx, AJhDm. 10 to 20%. U)
fnpltte EixBump(- : e.66

Tempate gSOL NHavy tal M1 JlT): 0.00018
TYnplat 1cay lne F w.are

Estimated
Canister usage:

0.47

OEstimates I - -X. Xb b y. Y, Gamma Sources

Photon Total
CUWd Feom Norinaltl BSoncing Fuel itial Activity Nomninal Fuel Bounding Fuel Energy Pbotonhaec

Radionuclide Template Fuel 0urnup (11Wd* Bunup (UWd' (Cl) ventoa) nentorles(CI) Group (bounding)

Ac-227 B.0632E-10 91.73 183.46 O.OE+00 7.40E-08 1.48E-07 Avg. MeV

AM-241 2.2586E403 91.73 183.46 O.ODE+00 2.07E401 4.14E-01 00150 3104E+13

An-242m 1.9925E-06 91.73 183.46 O.ODE+00 1.83-04 3.66E-04 0250 6739E+12

Am-243 2.3323E-07 91.73 183.46 O.O0E+00 2.14E-05 4.28E-05 0.0376 839E+12

C-14 4-33DE605 91.73 183.46 O.0+00 3.97E-03 7.95E-03 0.0673 6.436E+12

Ct-6 4.3023E4O8 91.73 183.46 O.O0E+00 &95E-06 7.9E-06 0.0850 4.505612

Cm-243 2.7429E307 91.73 183.46 O.OOE+00 2.52E-05 1.03E-05 0.1250 6.717E+12

Cm-244 3.1504E-C6 91.73 183.46 OOD.OOE 2.89E404 .7SE-O4 02250 8.761E+12

Co-60 3.10D8E402 91.73 183.46 O.ODE+OO 284EBOO 5.89E+00 0375 1674E+t2

Cs-t34 11.0367E -01 91.73 t8346 O.OOE+DO 9.51E+(tO 1t9E+01 os57so 2122E+t3

Cs-135 3.1549E405 91.73 183.46 O.ODE+O0 2.89E4-3 S.79E4-3 oAMo 52n+12

Cs-t37 2.7564E+C0 91.73 183.46 O.OOE+00 2.53E+02 5.06E+02 1250 5414E+12

Eu-t154 1.3490E+C0 91.73 183.46 _O.OOE+DO t.24E+02 2.47E+02 1.7500 15s8OE+1

Eu-t55 4-388DE-01 91.73 183.46 0O OE+DO 4.03E+01 8 05E+01 2250 1 J04E+10

Fe565 8.6782E403 91.73 183.48 O.OOE+CO 7.96E401 159QE+CZ700 1SO I530E+08

H-3 11.0BD5E42 91.73 183.46 0.tO1E+00 991E-OI t.98E+CO 3.5Doo 1.7E8E+07

I 129 7.38E05E7 91.73 183.46 04COE+C0 6.77E405 i.35E404 SAM00 1.105E+02

Kr-85 2.5218tE-1 91.73 183.46 O.O0E+OO 2.31 E.01 4.636+01 74000 1 22+01

Np-237 A4463E-06 91.73 183.46 O.OE+00 1t.33E-04 2.t5E-04 11.0000 1.2E4O0

Pa-231 3.5970E-09 0.00E+00 3.3DE-07 6.60E-07

Pu-238 1.3514E403 91.73 183.46 O.O0E+OD I

P-99 5.647E-043 91.73 18346 O.OOE+00 5.22Ei-02 .04E+0

PU-240 2.2647E03 91.73 183.46 O.OOE+00 2.38E601 4.7SE401

Pu-241 i.2574E-01 91.73 183.46 O.OOE+CO0 1.15E+1 2.31E+Ot

PuO242 3.0602E47 91.73 1183.6 O.OOE+CO 2.81E405 S.97E5

Fta-226 5.7353E-14 91.73 183.46 O.ODE+CO 5.26E-12 1.QSE-11

Fta-228 1.815CE-10 91t73 183.46 O.ODE+CO 1.66E-08 3.33E48

Ru-106 9.3744E402 91.73 183.46 O.ODE+CO 8.60E+C0 1.72E+01

SO-79 1298E405 91.73 183.46 O.ODE+CO 1.19E43 237E43

Sn-126 1.2239E405 91.73 183.46 Q0OOE+00 1.12E403 2.25E403

Sr-90 2.6000E+00 91.73 183.46 QODOE+CO 2.38SE+02 4.77E+02

Tc499 4.4120E404 91.73 183.46 Q.OOE+CO 4405E402 8.0912-0

Th-229 t.n749E-to 91.73 183.46 QODE+OO 1-35E408 2.7tE408

Th-230 t.9549E-tt 91.73 183.46 Q.OOE+OO 1.79E409 3-59E49

Tts23 2.3744E-10 91.73 183.46 O.OOE+OO 2.18E408 4.36E408
Ttl208 1.9459E408 91.73 183.46 O.OOE+OO 1.78E406 357E406

U-232 5.6D15E408 91.73 183.46 Q.OOE+OO 5.14E406 11.03E45

UF23 1.3132E407 9t.73 183.46 OOOE+OO t.20E4-5 2.41E4-5

tJ-234 1.7323E407 91.73 183.46 O.ODE+OD 1.59E405 3.18E45

tJ-235 -Z61549E-05 91.73 QOO0 4.03E403 3.79E4O3 4.03E403

U-236 1.2717E456 9t,73 183.46 OOOMvOD 1.17E403 2-33E403

UJ238 4.8857E408 91.73 QOO0 21i4E403 2.53E403 2.54E403

Y490 2.6015E+00 91.73 183.46 Q.ODE+OO 239E+02 4.77E+02

Other Fiadlonuckles 3.49E+02 6.97E+02

pL' Temate Selection Sii s.VYr4mnup Suarnary. and CAe3is _ _ _ _ _ _ _

emplate Selection Sumnaq
Fwm SFD Used Basis for Parameter Dtfferences

rI sbrobrsto LWANDU DrDFI DE LWMeactYD ADE
Fuel A8UF1 ALUII

am mmt Cceits U U
*ot. Ernkhnmt .:F -9.8tS4 10 b 20.1

BumnuD SurrunarWdr W Basis for bumup used In estimate:
Fr.m SFD Estmtd

Norni1shl 91.731 79.4NaS al butn *km eSFD dd l6V .

k s _ _ _ _ _ _ 1 6 3 , < 6 _ _ _ _ _ _ _ _ _ _ _ _ _ t e _ t _

Check~s
Ealmatd Bumnp

Bu~r"UP muftl Eidr Given Suhnup Esimated EC1. HWMGIven Eh .NM
Mo mbsL[ 021 Er0

_ onb- Om05

Thermal Power

Norniad NMa Bounclinwg
ouUt N HeatOuput
fWaltt) (Watts)
45tE+OD 322E40

TOWl TOtal

'Reaor d ,u ce rer ov, stae.~, p0gi er er dde conitmetni mat dalion casd u.

-ToW bump for fuel assocated wh thhs wouisheet nma be dvydkd by 81 hevy metal ums ID get specilc baurr values (MWdT).

DOEISNFIREP-M7
- Revision 0

March 2003
Page C-231 of C-681
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Fuel Radionuclide hventory Worksheet
XFit,) andTaupate Uwo1ma13OP

Fuel Inae: TRIGA STD (ALUM) GERMANY
SNF I Ct 466

Fuel Unb & Dascs 6 -ELEMENT
H& ySMelMass: BOL.11.7kg; EOL111.635kg
ROD Storage SIte: NEEL

'Fud decay St dte: 2010
Esniates as : 2D10

Template: TRIGA-AI (LWAJ-Zx, AkArn. 10 b 20%, U)

OThmpble mqUi(MWCd: 6O6j
Template OL Hevy Matal Mass (OM): 0.00018

Inpsc urn .wu. 0

Estrritead
Canister usage:

16I10t
1 0.69 1

PLEstiniate s x. xb b y. yb Gamma Sources
Phboton Total

CvMWd From Nominal Bounding Fuel ntial ActIvity Nominal Fuel Bounding Fuel Energy Photonslsec
Ptadionuclide Template Fuel Burnup(UWT) Bumup (MWdf )' ientorlesai) Iveetore(C) Greup (bounding)
AC-227 8.0632E-10 62.04 124.09 OO.E0OD 5.00E-8 1.COE-07 Avg. NeV
Am-241 22586E-03 62.04 124.09 OC.OE+O .40E-01 28DE401 0.0110 2.IOOE+13
Am-242m 1.992sE406 62.04 124.09 O.COE+CO 1.24E-04 2.47E-04 0.0as 4.556E+12
Ar-243 2.3323E4-7 62.04 124.09 O.OOE00 t.45E-05 2.89E-0s 0.0075 5.67sE+12
C-14 4.3308E-05 62.04 124.09 O.OOEOD 2.69E-03 5.37E-03 Os0575 4.3s3E+12
C-36 4.3023E.08 62.04 124.09 0.OOE+00 2.67E-06 5.34E-06 0.0650 o047E+12
C-8243 2.7429E-07 62.04 124.09 O.OOE+OD 1.70E45 3.40E-C5 7.1200 4.667E.012
Cnm-23 .63. -06 62.04 124.09 OOOE+00 18.9E-04 3.9E4-04 21.00 Z044E+12

a-260 3.1008E402 62.04 124.09 O.OOE+OO 1.92E+00 3.85E+Co 0370 t.t32E+tt
Cs 134 1.0367E401 62.04 124.09 C OOE+ODO e43E+00 1.2sE+01 0.5750 tA3$E+t3

Cs 135 3.1549E405 62Z04 124.09 O.OOE+OO 1.96E43 3.91E403 o.ss0o 3.s33E+t2

Cs 137 2.75$4E+oo 62.04 124.09 O.OOE+OO 1.71E+02 3.42E+02 12500 3J62E+t2

Eu-154 1.3490E+C0 62.04 124.09 OCOOE+OO 8.37E+01 1.67E+02 1t7500 IA48E+II

EuF155 4-388CE-01 62.04 124.09 O COE+OO 2.72E+01 5.44E+01 22500 11274E+tO

Fe-s5 8.6782E403 62.04 124.09 O.COE+CO 6.3E-01 1.08E+CO 1750D 1.036E+08

IS3 ~~~~~~1.08CSE402 62.04 124.09 O.OCE+OO 6.70E-01 1.34E+CO 3s0co 1I.sE+07

F-129 7385E47 62.04 124.09 C COE+OO 458E4$5 916E-05 s owo0 N7c6E+01

Kr-85 2.5218E-0t 62.04 124Cs0 7 OCOOE+CO 158E+01 3.13Ei41 7.00D 8,87E+00

Np23 I A43E0 620 12_0 O-OEO 89E05 17E04 II00 tOoE+Do

Pa-231 3.5970E409 62.04 124.09 O OOE+OO 223E407 4.4sE407

Pb210 82511E-15 62.04 124.09

1.68E-01
.0O0E+00 3.53E-01 7.07E-01

Pu-240 22647E-03 62.04 124.09 0.OOE+8O 1AIE-1 2.81E-01
Pu-241 1.2s74f-01 62.04 124.09 0.OOE+OD 7.80E+00 1.56E+01
Pu-242 3.0C2E4-7 62.04 124.09 O.OOE+OO 1.90E-05 3.80E-05
Ra-226 5.7353E-14 62.04 124.09 OCO.E+00 356E-12 7.12E-12
Ra-228 1.81SDE-10 62.04 124.09 .OOOE+CO 1.13E-08 2.25E-0e
Ru-106 9.3744E-02 62.04 124.09 O.OOE+OO 5.82E+00 1.16E+01
Se-79 1.293sE05 62.04 124.09 O.OE+00 803E-04 1.B1E-03
Sn-126 12239E405 62.04 124.09 .OOE+00 7.s9E-04 1.524-03
Sr-go 2.600CE+00 62.04 124.09 0.OOE+00 1.61E+02 323E+02
Tc-99 4.4120E-04 62.04 124.09 0.OOE+OD 2.74E-02 5.47E-02
Th-229 1.4749E-10 62.04 124.09 O.OE+00 9.15E-09 1.83E-08
TIF230 1.9$49E-1 1 62.04 124.09 O.OOE+cO 121E-09 2.43E-0g

Tb-232 23744E-10 e2.04 124.09 aefoE+cO 1.47E-0S 2.95E408

TI-208 1.9459E408 62.04 124.09 OCOOE+CO 1.21E-06 2.41E-06

u-232 5>eMSE-08 62.04 124.09 ODOOE+CO 3.48E4S6 e95E406

U-233 13132E407 62.04 124.09 O OOE+CO 8w15E-W 183E-05

U-234 1 .r32E47 62.04 124.09 O COE+80 1.07E-05 2.1#405

U4!3 lb2.e159E-06 62.04 0.00 5 0sE43 4.89E403 S.OsE403

U-236 1m"7E405 62.04 124.09 OWOE+80 7AsE404 I5eE-03

U.-= -&W57E-08 62.04 0.00 3.15E403 3.14E403 3.15E403

Y490 2.601#E+C0 62Z04 124.09 OOOE1+CO 1.81E+02 3.23E+0277

W Radionuclides 2.36E+02 4.72E+02

Template Selection Sumnuiry
rh m SFD Used Basba for Parameter Differences:

PAOiLW AND uZIRC H ADRDE AND UZDRCOHYDIDE

Fu AC jUM ALUiU
ROL Hll C :

3oL0 EwC1 % 21 t 20.1

up Summary (UWd) Rasis 10r bumup used In stimate:
7 ~~~From SFO 7 e s

ImkwfI I I II2.0II Iiinupcam do Jm eu haey wnedsm auetrye4
B bendcg: Ildb mip.

Estimated Su"mup
MUus Given Bumup Estiated eOL HW~lwn 0OL HU

NonvalW 0.14iu
Soeuncdfg- 0.29

Thermal Power
Nomioa bal lBoum

O t i p o t N e a t A l p o
MWails) (wafts)

112E+00 .23E+00
Io=e' Tali

'Totai bunmu for an e assodatledwnh 6l wulre e_ mudt be dvsd by 0M hav mea man I gbt 9speciic bxmip vaku. (MWWn.

DOE/SNF/REP-07
Revision 0

March 2003
Page C-233 of C-s81



JA
Fuel Radionuclide Inventory Worksheet

1. Aue s--Aplt aerito
Fuml Naree TRMG SM (ALUIA) HANJFORD

56F I0e 876
Fuel Unt A Oe St 5- ELEMENr
Heavy 15WWNma: OL.I0.815kg; EOL.10.383ka
ROID Storage Sfee INEEL

'Fuel decay SUN daWe 1I73
Estrnatnas 4*j 2010

Template: TRIGA-Ai (LWAJ.Zmx. Akan,. 10 to 20%. U)
'TunIat W3rnup(itWd) &6.6

TemPhat DOS. Heav M eta UMas (UT): 0.00018S
Temrnatew Owna Tih. 35 veers

EStkriaeted
Canister usage:

1 0.53

B.L Estunmtes i A U N. Nb b V. Yb I Gam nsa urc I
CMilWd Front NOAItUItI Dotunding Fuel tofll ActivIty NoinnAl Fuel Bounding Fuel

Temptate Fuel Burnup (IgWd) 5
Surnup (Didf ' (Ci brnento C) bifdes(CI) hetxe(I

1Photon Total
Energy -Phtotonaftec
Group (boundng)Radionuctild

AC-227 6.1504E-09
AM-241 4.81 65E-03
Am-242M 1.7383E-06

9.01E6-07 Avg. 15eV JI0.0150 1.033E+13
148.42 2.138E.12

AtIv114ti
C-14 A
CI-m

148.42 DO.0E.00 I1.70E-05
73.21 148.42 0.00E+0O 3.16E-03 8.32E-03 0.0875
73.21 148.42 0.006400 3.152-08 830E-06 0.0850
73.21 148.42 0.006+00 9.68E-08 1.94E-05 0.1250Cm-243 1-1229E-07

148.42 0.006+O0 7.32E-08 1.46E-04 0225 1.0846.12
14 4.40E-02 8.8OE-02 0.Z750 4.599E+I1

Ca-134 6.37E-04 0.575 7.5716E 12
CS-135 3.15496-05 0.8600 3 8 66E ,1 1
r-..ti I '47A=�M 7j- 01 .. A A* I I-A
Eu-164 1.2041E-01 73.21 148.42 0.006+00 8.82E+00 1

'-03 73.21 148.42 0006E.00 4.882-01 9.73E-O1
148.42 0.0DE+00 2.15E-04 4.3DE2-04 2.7500 8.1456+4"

9 A. It A v iI.
1-129 1.0SE-04 5.0000 8.831 E4i01
Kr-85 3.6301E-02 jI 9i970E40D
htD-237 1.4077-08 7321 148.42 0.4 I., D 1.1346400
Pa-231 1.1275E-06 148.42 0.006+00 8.25E-07
Pb-210 3.8932E-13 148.42 0.00E+00 2.85E-1 I
Pm-147 __ _ 7-5383E-04 73.21 148.42 0006.+00 5.522-02 1.10E-01

:-03 73.21 148.42 0.006+00 7.81E-02 i.56E-01
I 4.17E-01 8.33E-01

Pu-240
PU-241 2.9699E-02 73.21
Pu-242 3.0602E-07 73.21 148.42 0.00E+00 2.24E-C
Ra-226 1.0704E-12 73.21 148.42 0.006+00 7.842-11I 1.57E-10

148.42 0.006+00 1.732-08 3.482-08
7.686-09 1.536-08

S.-79 :-03 '.Sn-i126 1.2236E.05 73.2 148.42
sr-go 1.2740E+00 73.21 148.42 0.
To-G9 4A4120E-04 14842 0.006+00 3.23E-02
Th-229 6.4226E-10 73.21 148.42 0.00E+00 4.706-08 9.40FE-08
Th-230 ____ 1.05946-10 73.21 148.42 0.006+00 7.762-09 1.552-08

73.21 148.42 0.006+00 1.742-08 3.48E-08 J
73.21 148.42 0.006+00 1.156-08 2.316-08 I_________

u-zm ~~~~4.2511E-0lI I.- ..... - -r 113XI 140.419 U.Uur+uu V.om-w MIM-05

LU-235
0.006+00 2.206-08 4.40E-05
4.72E-03 4.536-03 4.72E-03

-om Hem Bounding
IOutput Heat Output

U.-M3
U-238
Y-90

1.86E-03 I 1.234.00 2.468+00
2.93E-00 I TOW TOWa

1.2744E+00
9W. Radlonutldes 1.12E+02
.LI -. tt .v o. % n m ls .d (i..- " .

E
T

From SFD Used 11asis6104
Reector, [L~U WIWHYDRDELW AMD U ZIRC HYORIDEF

SODL HU Constit ltuenle:IU
I era 'L. 9matI nv IA an q I _ _ _ _

rParametar DifernowAm

-J

laumuv Sunumy (8lWdr Ift-1atar burnuttused In esthmaws

-732lJ1sruw" WOWm cgaiaWdto Ie Wea MMut MMt desraped
146 4~ mrdsg b'ltw m m atele be~ N o rorlu bk r

t ~ta buruip for al fue aesodated wil, thi wwkahe flui be delked by B05 heMv meat ume to get wedfic hiamip viluee (MWdWTl).

DOEISNW/REP-078
ReVW Wot 0
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Fuel Radionuclide inventory Worksheet
X Fel un TR ee Inofi .....,

Fue Nam: TRIGA SMD (ALUM) HANNOVER
U1F ID f 303

Fuel Units & Dsowr: 71 -ELEMENT
HeavylMetallMass: 8OL13561kg: EOL.13.419kg
ROD Sorage Site: NEEL

'Fast deay Ma dtes 1996
Esthnsaes s et: 2010

Template: TRIGA4-A (LWIJ-Zax, Akmn., 10 to 20%. U)
Tamplate Bumup(MW~d: 8165

TOnpla. SOL Heavy MeteI Mass (T): 0.00018
Template Dom Time: 10 Wars

Estimated
Canister usage:

11x10'
1 0.64

Dl. Eati eS ' D I m X,, X b Y. Yb Gammrua Sounas

Photon TOWa
CIWd Fon Nominal Bounding Fuel Intial Aetfivity Nominal Fuel Sounding Fuel Energy Photonalsec

Radionwcide Temnpate Fuel Bumup (MWd)' Burnup 4MWdf (Cl) - hventodaal) bwentorles() Gru (bounding)

Ac-227 1.2892E-09 135.54 271.08 0.00E+0D 1.75E-07 3.49E-07 Av. .eV
Am-241 2.9429E-03 135.54 271.08 0.OOE*00 3.99E-01 7.98E-01 0.0150 3644E+13
Am-242m 1.9489E-06 t3554 271.08 0.00E+00 2.64E-04 5.28E-04 0.0250 7.22812
An-243 2.3308E-07 135.54 271.08 0.00E+00 3.1E4-05 6.32E-a5 0.0375 9-0E0412

C-14 4.3278E-05 135.54 271.08 0A. 440 6.87E-03 1.174-02 0.0675 7.3E412

CI-38 4.30238.08 135.54 271.08 Q.aoE+00 5.83E-06 1.17E405 0.0850 4.5388E12

C-243 2.4286E-07 135.54 271.08 .0OE+00 .20E-045 .08E-045 0.1250 1.20E012

C-244 2.6015E406 135.54 271.08 0.008400 3.53E404 7.Q4584 0.2200 4247E3t2
Co-60 1.6075E402 135.64 271.08 .OOE+O0 2.97E-40 4.93E+00 01300 1.748E+12

Cs-134 4.9323E42 135.54 271.08 .OOE4+00 2.62E400 524E-00 os7s ZGWEi3

Cs-135 3.1549E-45 135.S4 271.08 0.0Q +00 428-E3 _ 8.55E403 osoo 4.744E512

Cs-137 2.4556E+00 135.4 271.06 0.008E+0 3.3E402 6.66E+02 12500 521#+12

Eu-154 9.01OE410 135.54 271.08 0.008+0 1.22E+02 2 04E+12 1.7500 1Ag5+ll

Eu-155 52.1820E41 135.54 271.08 0.OOE40O 2.96E+01 5491E+01 220 3SS8E+oe
Fe-55 2.2932E43 135.54 271.08 0.OOE+0 3.10E-01 6.21E-01 zf50 eS76E+0

Is3 9.18679E4 135.54 271.08 .O00400 1.34E+01 2.21E+X 3So3D t10E+05

1-129 73-008E07 135.54 271.8 0.OOE+ao 15.00E64 2.00E-054 5 oo 12OE+(2
Kr485 15026E4-1 135.54 271.08 .008400 2.47E+-1 4.95E+Q1 J= 1 3E+D1

Ra237 1.45QE406 135.54 271.08 Q.OOE+O 1.97E484 3.93E404 Ili= 2)67E4c

P-231 43S064E4 135.54 271.08 0.0E8400 6.08E47 1.24E6-0
P-210 1.8S42E-14 135.54 271.08 0.00E+C 21S5E-12 5.1E-12
Pn-147 1.5459E1-0 135.54 271.08 O.OOE+00 712E+01 3.3E45W
PuSr- 2.399E403 135.54 271.08 0.00QE+0 1.76E41 _ 362E401
PIF-9 s.6g32E-03 135.54 271.08 0.0QE+0C 7.72E1-0 1.4E400

Pu-240 2.2632E4-3 135.S4 271.08 .OE+OO 2.07E41 6.14E.41

Pu-241 2S7744-12 135.54 271.08 Q.OOE00 1.34E+01 2.58E+01

Pu-242 30602E34-7 135.54 271.08 0.00E+C0 4.15E45-0 6.4E5

Fka226 1.0823-13 135.5S4 271.0B O.OOE+0 aD XE-l1 293E-1I

Pa-228 2.04D6E-10 135.54 271.08 O.0E+00 2.784-08 S-S3E408

Ru-106 3.0180E43 135.54 271.08 O.OOE+00 4.09E-01 8.18E-0

Se-79 12937E405 1355S4 271.08 QaW+Wo 1.75E403 __51E43

SI-126 1223E4-05 135.54 271.08 0.00E400 1.67E-03 3.32E-03

Sr490 2Z3098E+00 135S54 271.0S QOOE1+OO 3.13E+02 6.26E+02

Tc-99 4.412QE404 135S54 271.0B Q OOE+CO 5.98E402 1.20E41
TI-229 ZQ932E-10 135.54 271.08 0.00Q400 2.84E-05 5.67E4-0
Th-23 2.7744E-1 1 135.54 271.0S QO.OE+CQ 3.76E409 7592E409

Th- 232 3744E-10 135.54 271.08 QOO0E+OO 322E48 6.441240

TI-208 1.9459E408 135S54 271.08 QOO0E+QO 2564E46 S.27E406

U-M3 353850E8 135S4 271.08 Q.OOE4WO 73E0E6 1.46E405 ThermalPower

L'23 "1.313E47 135S54 271.0S QODE1200 1.78E4,5 3.56E45 Noiininal Fbat , ounding

U-234 1.9143E407 135.54 271M .0S QOE |0a 2S9E405 5.19E4-5 Ou)LA: Next Oulpu
U-235 -2.6159E-06 135.54 0.00 6.86E43 5.51E43 5.86E843 INa (Watts)

U-236 1.2719E-05 135.54 271.06 O.OOE+0 0 1.72E43 3.45E453 63300 1DAE401

U-238 .3.8857E-08 135.54 QO0 3.65E03 3.64E43 3.65E43 Total Total
Y490 2.309E+C0 135.54 271.08 O.OOE+CO 3.13E+02 626E+02

Ote Radbiiuckldes D v.,_.358E+02 7.15E+02

rTemat Selection SumiuaryI
Frm SP Used Basis for Parameter DOirnces:

R tr ntor1 LW AND U W HYDRDE LW AND U ZIRC HYDRIDE
F" la g 

7 ALU
OL Cna - or U

3OL 0 riment %:I 20.00391594 10 b 20.1 _

Bumup Summtry (WdI Bais for bunwup used hI estimate:

From SFD | E d
llomhin:t 132.171 35 bdbUV n u bey nasd

3csi*:| 271DSuao herd b tudsbuaa akp .

Checks,

Eathnated Bumipf
numup MultipliGr Giv Eurnup Edanated IOL HNMGIven EOE HW

u ourdl d w 0.54
01'"dwn cm xremova, abrage. ~ngr or aftr date codlmml;rat Xibaaaicn <dec go, hMe.

'Teial 1n IN sll kid 13dalld With ts rn~ ust be dv~dd byBOIL hsavyb m& S besI got spedki bup values zIWdlUI).

DOE~SNFREP-07
Reviseo 0
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I

Fuel Radlonuclide Inventory Worksheet I

L Fund ynil Trmglatti.Wsiornu00 ,oe
Fuel Ne TRIGA SID (ALUM) HEDELBERG

SF ID #.- 464
Fuel UiB It Oer-. 6e -ELEMENT
HeayM Mass: BOLI11.648kg; EOL.11.401kg
ROD Storage Slf: INEEL

'Fud davastU dat. 2010
Estnatee a el: 2010

Twmnlawe TRIA-AI (LWAJ-Zm. AJhu. 10 to 20%. U)
'Template Buwp(MWd: 6.65

Twos" SOL HU" Mwal MM (T)h 000018
TA1ft D- Tbln S verne

Estimated
Canister usage: J

18'x19

1 0.59

IIL Aimta . - x Xb b Y. yb Gamme Sources
Photon Told

CVUWd From Nominal Bounng Fuel, InIi Activfty Nominal Fl Bounnig Fud Energw Photonafas
Raeonusclide a Tenlats Fuel Bunup (MWd) BM * (uWd) (C) Iventoiee(CI) bwentorbwea}c Group (bounding)
Ac-227 8.0632E-10 283.80 567.61 O.OE+00 2.29E-07 458E-07 AV 11eV
An-241 2.2586E3- 283.80 567.61 O.OOE+O0 6.41E401 1.2E+00 0.010 9.604E+13
Am-242m 1.9925E-06 283.80 567.61 0.00Q+00 5.65E-04 t.t3E-03 0.0250 Zo53E+13
Am-243 2.3323E-07 283.80 567.61 O.OE+00 8.624-05 1.32E-04 0.0375 ZW7E+13
C-14 4.3308E405 283.80 567.61 0.OOE+00 1.23E-02 246E-02 0.0575 1.99tE+13
ClWS 4.3023E-08 283.80 567.61 0.O0E+00 1.22E-05 2.44E-05 0.0850 1.394E+13
C-29 2.7429E-07 283.80 567.61 O.OOE+00 7.78E-045 .56E-04 01250 Z.0H4E+13
CKr24 3.1504E-06 283.80 567.61 O.OOE+00 8.94E-04 1.79E-0 0.2250 17173E+13
CO-60 3.108E4-02 283.80 587.61 O.OOE+00 480E+-0 8.76E+01 _ 0.3700 4.178E+12
Cs t34 t.O3S7E401 283.80 567.61 O.OOE+OO 2.94E+Ot 5.88E+Ot 0.5750 6eSeE+I-i
Cs-135 3.1549E-45 283.80 567.61 O.COE+OO &95E03 1.79E42 0.8500 6.616E+13
Cs-137 2.7564E+00 26a80 567.61 O.OOE+00 7.82E+02 t.56E+03 t2sco6 ue75E+13
Eu t54 1.3490E+00 283.80 567.61 Q.OOE+OO 3.83E+02 7.66E+02 t.7500 4.79tE+tt
Eu 155 4-3880E-t 283.80 567.61 QO.OE+OO t.25E+02 2.49E+02 2.75C 5228E+10
Fe-SS 8.6782E403 283.80 567.61 O aOE+00 2.46E+00 4.93E+00 2.750D 4.733E+08
H-3 t.O805E402 283.80 567.61 O.OOE+OO 3.Q7E+OO 5.13E+00 3SC00 5.532E+07
1-129 7.38QSE407 283.80 5 S7.61 O.OOE+OO 72.09E404 4.19E044 Si=O 3.3t0E+0
Kr-85 2.52t8E401 283.80 567.61 O.ODE+OO 7.16E+01 1.43E+02 7CC0 3747E+01
Np237 1.4463E406 2S3.80 567.61 Q.OOE+CO 4.10E-04 8.2tE44 Ili=0 4.269E+OO
Pa-23t 3.5970E409 283180 567.61 QOOE1+OO t.O2E406 2.04E406
Ft>210 8.2511E-15 28380 567.61 Q.OOE+OO 2.34E-t2 4.6SE-t2
Pns147 2.0767E+00 28380 567.61 O.OOE+OO 5.89E+02 t.t8E+03
Fu23S 1.35i4E403 2S3.80 567.61 Q.OOE+OO 3.84E401 7.67E-0t
FiF23 5.6947E43 283.S0 567.61 Q.OOE+OO 1.62E+00 3 23E+OO
PIF240 22647E-03 283.80 567.81 O.ODE+CO 6.43E0t t29E+OD
Pu-24t t.2574E-t 283.80 567.61 O.OOE+CO 3.57E+0t 7.t4E+Ot
Pu-242 3.0602E407 283.S0 567.61 O.OOE+CO a.68E-0s 1.74E044
Ra-228 5.7353E-s4 283.80 567.t1 O.OOE+OO 1.63E-t1 326E-11I
Fa22 1B8150E-10 28380 567.81 Q.OOE+OO S.tSE-48 1.03E407

O79 1293SE4M5 283h20 567.61 O.0CE+O 3.67E-03 7.34E43
Snit2 0 Pa223eECs 283.80 567.61t QOOE+O 3.47E4 8.95E43
Sr-90 2.6CCOE+C0 283.80 567.61 O OOE+OO 7.3BE+02 1.48E+03
Tc-99 4.4t20E404 283B80 567.8 O.ODE+OO t.25E-t 2.50E-0t
Th-229 t.4749E-10 28330 567.81 O.COE+OO 4.t9E-0e S37E-W
Th-230 t.9S49E-11 28380 567.61 O.OOE+CO 5.55E490 1.ttE46
Th-232 2.3744E-tO 2S3.80 5S7.61 Q.OOE+CO 6.74E-tlS 1.35E4(7
Tl'203 1.9459E408 283.80 567.61 Q.OOE+CO 552E406 1.10E45_
UO-232 5.6015E486 2B3.80 567.61 Q.OOE+CO 1.59E405 3.1SE45 Thermdl Power
UI-233 1.3132E407 283.80 567.61 Q.OOE+OO 3.73E456 7.45E-05 Noain Heal Boun&*
LJ'234 1.7323E407 283 80 587.61 Q.OOE+CO 4.92E45 9B3E45 _ Outpu Hod OuW
UL-235 -Z86159E406 283.8O Q°°0 5.08E403 4.31E403 5.06E43 (WatL ath
u'23e 1.2717E-0s 283.80 587.61 O.OOE+CO 3.6tE403 722E-03 It.43E4ol 2.8SE4ol
U-238 d3.8857E41 283.80 O.CO 3.t3E43 3 &t2E43 3 t3E403 I T Total r
Y490 2.6015E+00 283.80 5S7.61 O.OOE+CO 733E+02 1.4SE+03
Other Rtadbnuck"s I .O8E+03 2.t6E+03 I
IlLTanplates elasmtio S RuBt"Swmnnwr.ard Cecks x I^ .-.
To- npl Selection Sumnaq

Frome SFD Undbi Basis for Parameter Differne.
R _ :w LW AN U R HYDFOJE LW AND u ZIRc HYRJE

Full M~q ALUM U

SOLL HU Condliwntx UU
80L Entkch m%- ~-2C IEt78 10ID2D.1

B~nup Slummary (IWdr .f as or btwniup used In esiate:
Emm SFD E lft&

NonhF ~~~2e3 801 235. Wm *o* k m SFD 4d& b WW*
SoundhsF~~~~ 567.61 kuNasebnwb*k bd to.

Esthute Sumudf
&Lwnup MuW . GWve Bupm Esmx mO HMM.Wm ZEn HU

momhkk ote 0.g
Doundb9:1 1.32

'FRew d ,m coo removal, swg, shaft or ofm d~bal bmwkvtat rradavan ced for hlu.
FoIl wn $or ai1 tud swdiedwlh tbNobe wmkwd be 4d by SOI h~w mebl mas lo got 3peciffc bW vak (IMW&T.

F1

J

I
j

i

J

I

I
..j.

DOEtSWIREP-078
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Fuel Radionuclide Inventory Worksheet
Fusl and Teplte _ef umi-

Fuel Name: IRIGA SD (ALUM) rTALY
IMP tO l 466

Fud Unts & Doacw: 6o -ELEMENT
HeavylletalkMass: OL-10.Akg: EOL.l0.74kg
ROD Storage Sfe: INEEL

'Fuel ecyY dtt date: 2010
Estinates a a: 2010

Template: TRIGAA (LWAOUZ,. Akxn., 10 ID 20%, U)

2ramphae Uumup(UWd: 6.65
Template BOL Hevy iMetal Man (U): 0.00018

Tmniat IaCI Thne S

Estimated
Canister usage:

ISXWO0
0.54

ILA SItuats In * . N, b Yb Gamma Sources

Photon Total

CUMWd Fron Nominal Boundirg Fuel Initiat Activity Nominal Fuel Bounding Fuel Energy Photonstec
Radionuclide Temrplate FuelBumnup(UWd' Bunmup(UWd)' (Cl) lnvantorlea(C) Ieventordes(CI) Group (bounding)

Ac-227 .0632E-10 5727 114.54 .OOOE+OO 4.62E4B 9.24E-08 Avg. NYv
An-241 2.2586E43 5727 114.54 O.ODE+00 1.294-01 2.59E-01 0.0150 1.93E0+13
Arr-242rn 1.9925E-06 57.27 114.54 O.OOE+O0 1.14E-04 228E-04 0.0250 4206E+12
Am-243 2.3323E-07 5727 114.54 O.OOE+00 1.34E-05 2.67E-05 0.0375 5241E+12
C-14 4.3308E45 5727 114.54 O.OOE+00 2.4BE-03 4.96E-3 0.0575 4.01tE+12
Cl-36 43D23E-8 5727 114.54 O.OOE+00 2.46E-06 4.93E-06 0.0650 Z8t2E+12

-F243 2.7429E407 57.27 114.54 O.OE+OD 4.57E-05 3.14E-05 50010 4206E012
C-244 2.1504E48 6 57.27 114.54 0.00E+00 1.8+0E44 32.1E404 0.225000 Z34E+12
Co4-0 3100BE-02 5727 114.54 O.OOE+00 1.78E+00 3.55E+0 _ 0.3750 1.3000+12
Cs-i34 1.0367E0-0 5727 114.54 Q.ODE+OO 5.94E+00 1.192+0t oS7 t7E+i3
Cs-135 3.1549E405 6727 114-54 QODOE+OO 1.81E403 351E-03 OJSCO 328tE+t2

Cs-137 Z.7564E+C0 5727 114.54 G.ODE+OD 158E+02 3.16E+02 112500 3380E+12

Eu 1154 1-3490E+00 5727 114.54 QODOE+OO 7.73E+Oi 1.55E+02 1.75X0 9.675E+tO

Eu-1155 43M80E-01 5727 114.54 O.OOE+OD 2.51E+01 5.03E+01 225YD 1.t76E+tO

F6-55 857E2E43 5727 114594 0.ODE+00 4.97E401 9.94E401 2-750X 9552E+07

Fl-3 1.0805E402 57.27 114.54 O.OOE+00 8.19E401 1.2ff+W 35000 1.tt6E+07

1-129 7.3BDE407 5727 114.54 0.WE1+00 4.23E405 &45E405 5000 7206E+Ot

Kr-85 i.52t8E401 5727 114.54 O.ODE+CO 1.44E+Ot 2.89E+01 7JiODo &187E+00

Np?37 1.4463E406 5727 114.54 O.OOE+CO 82BE405 15S6E044 I 110DCO S3C9EOt-1

Fa-23 3.5970E409 57.27 114.54 O.WOE+OD Z.06E407 4.t2E407

Pu-240
Pu-241I
Pu-242

i.6947M03 5727 114.54 0.001+00 3.26E-01 6052E-01
15727 114.54 0.0OE+00 13-8E-01 2Z59E-01
5727 114.54 QOOE+00 7.20E+00 144E+01
65727 114.54 0.OOE+0W 1.75E405 3.51E-05

Pa-226 5.7353E-t4 57.27 114.54 O.OOE2+W 3.28E-12 657E-12

Pa-228 1.8150E-10 57.27 114.54 O.OOE+CO 1.04E-08 2.0BE408

Rlu-106 9.3744E402 57.27 114.54 WO.OE+00 5.37E+00 1.07E+01

Ss-79 12938E-05 5727 114564 O.OOE+CO 7.41E404 1.48E403

Sn-126 1223E405 5727 114.54 O.OOE+00 7.01E404 1.40E403

Sr-90 25CCC0E+00 57.27 114.54 D.ODE+oo 1.49E+D2 2.9BE+02

Tc-99 4.4120E404 5727 114.54 O.ODE+OO 253OE42 6.05E402

Th-229 1.4749E-10 57.27 114.54 O.ODE+00 8.45E409 1.89E4B8

Th-230 1.9549E-1 1 5727 114.54 O.OOE+00 1.12E409 224E-09

Th-23 23744E-10 5727 114.54 QOO0E+00 1.36E48 Z.72E408

TP208 1.9459E4SB 5727= 114.54 O.ODE+OO 1.11E406 i23E406

b232 &8015E-08 5727 114.54 Q.OOE+OO 3.21E406 1142E406

lJ-233 1.3132E4(7 6727 114.54 O.OOE+OO 7.52E406 t5CE405

U-234 11.7323E4-7 57.27 114.54 O.OCE+OO 9.92E406 1.9E C5

U-235 -236159E406 57.27 0.00 4567E403 4-52E43 4.67E4

U-236 1.2717E405 57.27 114.54 QO)OE+CO 728E404 1.46E4

tJ-238 -&8857E-M 6727 0.00 t.90E403 29CE43 t90E4

Y-90 2.6015E+00 57.27 114.54 Q.OOE+OD 1.49E+02 t98E+0

Other Rarfnuckls 2.18E2+C2 4.35E+C

Template Selecbon Smnrnarv
Fnom BFD Used E Ios10r Pameer Dillerences:

Itt ctor Uodanor. LIN AM U DIRC HYDRICE LW AND V 21Rc HODE
Fuel Clbddh9 ALUM ALLUA

SOLmmCorrnenw ! U U
ZOL ENkihment -Y: 2c to b 2c.t

EunDSuffaluWylWdO |; for burnup used In estimate:

Fran SFD Estmtd |
Ibmhkt : 52M e 3 7 kN comIM kmw h" mWw dedrv.

80-G:w 114.5 k"Mum Sowft _bfb " n kwwp.

*umup Utwlp GivenGh urnup dsiae EOL HLWGhz EOL NM
Nomna: 0.t4 tI11.D

dluniog: 029 .

Thermal Power
Nominal Maea Bounding

Output feat COut
I (Wts) (Watt)
S2ISE00 7SE400

Total Total

'Reactor *hdnwn come renoval. etorage. rppg cr aher tdae conirmnig IN inadation ceased Etwlu.

'elIDba ltO te hal aeodatsd will 9113 we e rnuet be drid by SOL heavy meVa mass Io ge secilk burrup vale 4MWdUT).

DOE/SNF/REP.078
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Fuel Radlonuclde ISventory Worksheet

Fiji Nernst TRIGA STID (ALUIM) rTALY
S9, ID : 467

Fusl Uanhs & Desion 64 -ELEMENT
- Meylsal mae B0L.11.93kg EOL-11;990g

ROD Stoageg SI* INEE5.

'Fuhl decy stu dat: 1997
henr" dasat. 2010

To:nptaw TRIG-A- (LWAJ-Zx. Ain.mi. to b 20 U)
Tepwae n umuppW(UW* 6.65

Tonpam 80m Heavy mea mas (Ute O.0018
Tenolt. Dow Thne! 10t w

Estirmalad
Canister~u&e

18110 -
I 0.68

'iIL dimmats-m 4 4 b Y. Gamm Source|
Photn Total

CIWIWd Fro= Nominal Bounding Fuel WitU Activiy Nominal Fuel Bounding Fuel nergy PhotonsIe
Radionucld Templaft Fud BDurup (lWdW Bunnp (Wd (el ) bwentoiiWO) Group Moundhn
Ac-227 112892Es-09 513 11627 O.OE,00 7.49E-04 1.soE-07 AVg6 MOV
Am-241 2.9429E 03 58.13 116.27 O.OOE+00 1.71E-01 3.42E-01 0.0150 1.53,+13
Am-242m 1.948E-06 513 11_27 O.O0E+00 1.13E-04 2.27E-04 0.250 326sE+12
An-243 2.330SE-07 S513 116.27 O.OOE+OD 1.35E-0 2.71E-06 0.0375 3,86.E+12
C-14 4.327BE-06 58.13 116.27 0.00E+00 2.52E043 5.03E-03 0.0575 3.1900.12
C3-3 4.3023E80 58.13 116.27 O.OoE+00 2.50E8-06 5.OOE-06 0.850 2z05E+12
Cm-243 2.4286E-07 5613 116.27 O.OOE00 1.41E45 2.82E-05 0.1250 Z871E012
Cm-2u 2.6015E-08 58.13 116.27 O.OoE+00 1.51E-04 102E-04 02250 1.822E+1i
Co-s0 1.607SE-02 613 116.27 O.OOE+00 9.34E-01 1.37E+00 03750 7.496E+11
Cs-134 1.9323E-02 58.13 116.27 O.OOE+00 1.12E+00 2.25E+00 0s7o 1.117E+i3
Cs-13 u1549sE-0 5sa13 1127 O.OOE+00 1.833E43 3.67E43 o.8o 2z035sE+12
CS-137 2.4556E+00 5813 116.27 O.OOE+00 1.43E+02 2,68+02 12500 2237E+12
Eu.1S4 9.0180t-O0 5813 11627 O.OE+000 624E+.01 1.0E+02 1.7500 6.414E+10
Eu-155 2.1820E80 58.13 116.27 0O.OE+00 127Ei01 2s54E+01 22500 1.526E+o6
F-55 2.2902E43 58.13 116.27 O.OOE+00 1.33E-01 2.66E-0 Z7500 2s99aE+0
34-3 8.1609E43 68.13 116.27 O.OoE+00 4.74E-01 949sE-t 35000 31650E+05
1-129 7.3805E-07 56.13 116.27 O.OoE+00 4.29E8-s 8.588-05 5.00o0 7.331E+01
Kr-85 1.8256E8- 58.13 11627 0O.OE+00 1.06E+01 2.12E401 7000 8.302E+00
Np-237 1.450E6-06 58.13 116.27 O.o0E+00 8.43E-06 1.69E-04 119000 9.459-01
Pa-231 4.5564E-09 58.13 116.27 O.OOE+00 2.66E-07 5.30E-07
Pb-210 1.8842E-14 56.13 116.27 0.008,00 1.100-12 2.190-12
PrnF1147 5.5459sE41 S13 11627 0.OOE+00 3.22E+01 .45#+01
Pu-238 1.2992E43 5813 116.27 0.OOE+0 7.5SE42 1.51E-0
Pu-239 5.6932E43 58.13 116.27 0.OOE+00 331E4-1 662E-0
PU-240 2.2632E3 58.13 116.27 O.OOE+00 1.32E401 2.63E-01
Pu-241 9.8857E42 56.13 116.27 0.OOE+00 5.75E+00 1.15E+01
Pu-242 3.0602E-07 5.i13 11627 O.OOE+00 1.78E-05 3.56E-06
Ra-226 1.0834-13 5813 11627 O.OE+00 6.29E-12 1.26E-11
Ra-228 2.0406E-10 S5L13 116.27 O.OoE+00 1.19E-06 2.37E-08
RU-10 10180E43 5813 116.27 0.0OE+00 1.75E-01 3511E-0
So-79 1.2937E-06 5813 11627 0.OOE+0 7-52E-04 1SOE-03
Sn-126 1.223SE.06 58.13 116.27 0.OOE+00 7.11E044 1.42E-03
Sr-go 2.3098E+00 58.13 11627 O.OOE+00 1.34E+02 2.69E+02
Tc-99 4.4120E-04 s5813 118.27 O.OOE+00 2.56E002 5.13E-02
Th-229 2.0932E-10 S.13 11627 0.OOE+00 1.22E-08 2.43E-06
Th-230 2.774t-11 58.13 11627 O.OOE+00 1.61E-09 323E009
Th-232 23744E-10 58.13 11627 O.OOE+00 1.38-0 2.76E4-
T1208 1.945E-0 56.13 11627 .0ooE+00 1.13E48 226E04s
U-232 5.3850E48 S5L13 11627 .OOE+00 3.13E40- 626E48 Thenmal Power
U-233 1.3135E407 58.13 11627 Q.OOE+00 7.64E48 1.30-5 NomnalHe Bounding
W-34 1.9143E-07 58.13 11627 Q.OOE+00 t.11E-0 2.23E45 OuqpA HeaOutpt.
-35 -2.6159E-06 58.13 0.00 §10E43 4.94E43 .10E-03 (Waftt) (Watts

W3ff6 12719E45 5&13 11627 0.OOE+00 7.39E44 1.48E43 Zt1E5.0 4JtIE&
L3-238 -3.8857048 56.13 0.00 3.22E43 3.21E43 322E-03 Total ToW
Y-90 2.3098E+C0 5813 11627 O.OOE+00 134E+02 2.69E+02
Of1w Radonucles 1.S3E+02 307E+02

iTemdat Scdec Sunn r ur-p Su anl Checks .- _.___.____ __

Imqlatm Sehect Su _mary
Fhon SfD Used Bash c Paametr Dilflrence:

Reactorlo LW AND U DRC HYDfOE LW AND U ZJC HYDRDE
Ful a ALUM ALUIM

BC014 CoHis U U
BCO E0wkimhn % 19.76448407 10 to 20.1

Buwup Summary (MWdf Fasb 10r bimmup used In estima
Frm SIP Eahstad

Nandmkk 58.13 24.44 bmp Ua5tF*t SFD (neWi lo W

Checks ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~bsalnelh wtoe eu

Eatanoed O np
BrKp MUNlu Givn B p rEstmated WE HMIGlve 0 EOL HU

mornaf o.13 0R2el
rouprd li 028

'Reato sado. Coor mo slorage fth or * c othe a conant* SW kradabn case for hm

'rotal wnxv ler am ko asmms wmh vi wmk" ust be divided by SOL heay meal mslogt speot bu~v* vale (MWdfT.

-Jd

Pi

-_
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: Fuel RadionuClide Inventory Worksheet
J. Fedl and Tevaplte In-mtion,

Fuel Nn=: TRIGA SID (AUM) JAPAN
SUF D 4 481

Fuel Ulnt & Desmr: 71 -ELEMENT
HevyM taMas: 8SL-13Mkg: EOL=13.774kg
POD Storae it: ItEEL

'Fue decay b ddte: 2010
Etltrates as of: 2010

Template: TRIGA-A ALW/U-Zx Alm.. 10 to 20%. U)
Tbwm iatesunup(mcW : 6.65

TemPlate BOL Main Metlt tMs ( : 000018
T-Wlate 1Ibov Th#: S C -

Esstnated
Canister usage:

185)10'
10.84t

IL fifiates In x. ab b y. Y, Gamnma Sources
Photon Total

CllUWd From Nominl ouning Fuel Ira Activity Nominal Fuel Boundig Fuel Energy Photons/sec
fadionucfide Template FuelBumup (UWdf Bumup(MWds (Cl) hwentoeeCI) venta) Group (bounding)
Ac-27 8.0632E-10 134.93 269.87 O.OE+00 1.09E-07 2.18-07 Avg. KeW
Am-241 2.2586E-03 134.93 269.87 OD.E+00 3.05E-41 6.10-E01 O5o0 456sE+13
An-242m 1.9925E-06 134.93 269.87 .OOE5+00 2.69E-04 5.38E44 0.0250 s.913E+12
Arn-243 2.3323E-07 134.93 269.87 .OOE+00 3&155-0 6.29E-05 00375 1235E+13
C-14 4.3308E-05 134.93 269.87 QO.OE+OD 5.84E-03 1.17E42 0.0575 9.456E+12
C-36 4.3023E48 134.93 269.87 Q.OOE+00 5.81E-06 1.16iE-O5 0.AM50 &2E+12
C-243 2.7439E-07 134.93 269.87 0.OOE+OD ,70E645 7.40E45 0.1250 1.62E+12
C~n-244 3.1504E406 134.93 269.87 QO.OE+OD 425E404 850E404 02250 &532E+12
Co-60 &.100E-02 7 134.93 269.87 7 QOOE+OO 4.18+OO &37E+00 O 07so Z452E+12
Cs-134 1.0367E141 134.93 269.87 O.OOE+GO 1.40E501 2.80E+01 70570 1212tE13

Cs-1357 2.75649E+00 134.93 2269.87 O.OOE+OO 3.72E+02 8.51E40 125C000 7AWs+12

Eu-154 1.3490E+00 134.93 269.87 Q.OOE+OD 1.82E+02 &"6E+02 1.75CO 2ZM7E+11
Eu 155 4.3880E401 134.93 269.87 QODOE+GO 5.92E+01 1.18E+G2 z22s00 277E+10
Fe456 8.6782E403 134.93 269.87 O.oOE+Go 1.17E+00 254ExD 2-750D 2250E408
H-3 1.0805E402 134.93 269.87 Q.OOE+CO 1.46E+00 2.92E+00 350co ZtS30E+07
I-1Z9 7.3805E407 134.93 269.87 QO.OE+GO 9.95E405 t.99E404 SoD A12G6E+02
Kr-85 2.5218E-t 134.93 269.87 O.OOE+OO 3.40E+01 6.81E+01 7.0cco 1J841E.+01
t*-237 1.4463E-06 134.93 269.87 .OE+00 1.95E-04 3.90E-04 11 o0o 2.065E+o0
Pa-231 3.5970E-09 134.93 269.87 0.OOE+O0 4.85E47 9.71E-07
Ps-21 1.2985E-15 134.93 269.87 O.E0+00 1.tE-t2 223E-42

rn2147 2.0767E140 134.93 269.07 O.OOEs40 Z830E 2 5.60E02
PU-238 1.3517f43 134.93 269.87 OOE+00 1.82E41 3.65E41

u-239 5.8987-03 134.93 269.87 LO7E240 7.6E-41 1.54E+GO
Yw240 2.2647E403 134.93 269.87 0.OOE+00 3.06E401 7.tE401
Pu-241 1.257f4E-1 134.93 26.a7 QLOOE+00 1.70E+01 3.39E+01
Pu-242 3.0602E407 134.93 269.7 QLOOE+OO 4.13E45 a26E-0
Ra-226 5.7353E-14 134.93 26.a7 QLOOE+OO 7.74E-12 1.sSE-11
Ra-228 1.8150E-10 134.93 269.87 Q.OOE+OO 2A5E486 4.90E408
Ru-106 9.374f4E-2 134.93 269.a7 Q.OOE+OO 1.26E+01 2.53E+01
Se-7.9 1.293E405 134.93 269.a7 QLOOE+OO 1.75E403 3.49E403
Sn-126 1.2239E-05 134.93 269.a7 Q.OOE+00 1A65E43 3-.3E0E3
Sr 90 t Z000E+00 134.93 269.a7 QGOE+OO 351E+02 7.02E+02
Tc.99 4.4120E404 134.93 269.87 QGOOE+GO &5.9E42 1.19E401
Thz2. t.4749E-tG 134.93 269.87 G GOE+OO 1.99E408 3.96E48
Th-230 1.9549E-11 134.93 269.87 QGOOE+GO 2.64E-09 5.2BE409
Th-232 Z.374ff-10 134.93 2e9.7 GO.OE+Go 320E48 6fi.4E-08
Tt408 1649E-08 134.93 269.9.7 QGOE+oo Z.63E406 5.5E-06
U-Z32 5.6015E408 134.93 26.9.87 QOLOE+OO 7.66E-0 151E405
U-233 1S3132E407 134.93 269.87 aO GE+Co 1.77E405 ___3.54E45
U4234 1.7323E407 134.93 269.87 QGOE+OO 2-4E405 4.67E405
U4235 -Z6159E-06 134.93 QGD0 5.98E43 5563E403 5.98E403
U-236 1.2717E405 134.93 269.7 QOOE+Oo t.72E403 3.43E403
U-?S8 43.8857E48 134.93 O.GO 3 72E403 3.72E403 3.72E403
Y490 Z.6015E+OD 134.93 269.9.7 O.GOE+OO 3.51E+G2 7GE+G2
Other Rardides 5.13E+G2 1.03E+G

K Tte &.,.B d S .aad Ojes i______.:_____________n__

rTrnplate Seletin Summasry

Fron tSFD Used Bs$sior Pafameter Oftferences
Pupctor torwm::l LW AND MuC HYfDWDE LW AND U ZIRC tYDRDE

Kwe Cb M i: A~~ AWMt

80OLNH u: U U
SOLS. Enslmenti %: 20.00000073 100 20.1

Burnup Sumnary (MWd) |B__________ sasb 1for bumup used hI estiuate:

From SF0 [ Etim d |
Nolm lnal[i 3t[3 t7.744ea bampLlak eyt cr SF0 (mauld UWd4.

Bound: 2w nsd t be arnhM W*.

dES*ed pr
_Semup etnpate Gben 8umup Me /WGben EOL NM

:our"O"0 053

Thertnl Power
bmiinai Heat Sountling

Ouput 'Heat Output

6755.00 1.26E+01
TOal ToW

'Reacor ehutfte mre umolwW. storage. vppb eor e &de c fing Vl rtranaon Ceased b rfu.

Toa bm lrd fuel assdd w fs workh mu be d&id by 80L heavy metalnmass bI gt peflc bax1Wvaues UmWWM1).
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Fuel Radlonuclide Inventory Worksheet
L~~ud amllcuytate In~~~~~~uinatwe --

FuNUW Hrm TRIGA STD (ALUM) KANSAS STATE UNIV
SNF 0 00 4

FusiIMInrs C-- 3ecr- ELEMENIT
Heavy Maii ma OL.-05kg; E0L.O.513kq
ROD Soawe" Sib maE

'Ful decay i d : 203
Esatiates of: 2010

Tmnpl:a TRIGA-Al (LWAU-Zgx, Akmn.. 10 o 20 U)
'Trnpiiu fBLwp(UWd): 6.66

Tempbm DML Iuav" Itei thas (UT) 0.0001S

Estimated
Canister us9e

1S0x1S*
1 0.03

Tonplalm Dea Thns: 5 yar

IL F~thntm 16 - "F b Y. n Garmm Sources
7 7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Photon TOWl

CUMWd Froe r , Nohmina Bounding Fue4 inital vtt 'Nomird Fudl Bounding Fuel Encrg Photfsf0

FRadionuclide Templatb Fuol Burnup lUWdf Burnup MWdf (CQ Invontor^sCI) InventrCI) Group (bounding

Ah:27 8.0632E-10 25.77 51.54 DOODE+OD 2.08E4S0 4.t6E408 Avg V

Am-241 22586E403 26.77 51S64 O.OOE+OD 5.82E402 1.116E401 O.OtSO B.72tE+12
Am-242nt 1.992E4S0 25.77 51.54 O.OOE+DD 5.14E405 IME03E4 0.0250 1 s93E+ti
Arn243 2332&3E-0i 25.77 515 -W O.OOE+00 6.D1E48 120)E45 0.0375 2-359E+1i
G,14 4-33E08E5 25.77 51.54 O.OOE+OD 1.12E403 2.23E403 0.0575 1 8oaE+12
CkS 4.30Q3E4S8 25.77 51564 O.OOE+OO 1.11E406 <222E-06 O.OB50 12656E1i
Cm-243 2.7429E4C7 25.77 51.54 O.OOE+OO 7.W7E4S 1.41E405 0.1250 1 2s3E+12
Qn,24 3.15S4E4S0 25.77 51.54 O.ODE+OO a.12E405 1.62E404 0225 1 os7+12
Co-60 3.100SE402 25.77 51.54 O.OOE+OO 7.99E401 1.60E+00 0s50 4.702E+411
Cs 134 1.0367E41 25.77 51.54 o.ODE+00 2.67E+00 5.34E+00 0.575 &s6E+12
Cs 135 3.1549E405 25.77 51.54 O.OOE+OO S.13E404 1.63E403 O.SsCO 1.468E+12
Cs-137 2.7564E+00 25.77 51.54 O.ODE+OO 7.10E+Ot 1.42E+02 12500 i.52tE+12
Eu-154 1.3490E+oO 25.77 51.54 Q.OOE+OD 3.4SE+Ot IL95E+01 1,7500 4.364E+10
Eu-155 4.3880E-0t 25.77 51S54 (1OOE+DD 1.13E+01( 2.26E+Ot ZZSD s252E+os
Fe55 S.6782E403 25.77 51.54 O.ooE+OD 2.24E-0t 4.47E-01 z700 42seE+07
H-3 t.c80sE42 25.77 51S54 QODOE+hO Z78E401 5.57E41 S.scoO 5.024E+OS
1-1Z9 7.380E-W7 25.77 51154 Q.OOE+oO t 9OE405 38M0E5 s.oooo 2 974E0
Kfr-85 2S218E401 25.77 51.54 O.DOE+oO e&soE+oo i.30E+0t1 7.coWO 3.a66E+oo
1\237 1.4463E-OS ZS.77 51ts4 O.OOE+OO 3.73E405 7.=5E4 1 1.0DOO 3234E-01

Pa-231 3 5970E-C9 2&77 51.54 QOO0E+DO 9.27E-M 1.854

.1

-.

-J

Pb-210 S.25ttE-t5 25.77 5154 O.OOE+00 213E-t3 425E-13
UF3147 2.W6S7E+00 25.77 510S4 O.O2E+0 5.35E+01 1.WE+02
FU-238 1.3514E-43 25.77 51.54 O.DOE+00 3.48E-042 e97E-0
Fu 23 5.6947E403 25.77 51.54 O.OOE+OO 1,47E-t 2.94E401
U-240 2.2647E-03 25.77 51.54 .OOE+04 5.S4E-02 1.t7E-0O

Pu-241 12574E-1 25.77 51.54 0.00E+00 3.24E700 1.48E+0O
Pu-242 3.06C2E-W7 25.77 51.S4 Q.OOE+OD 7.89E4S8 1 .58E405

Ril2eS 5.7353E-14 25.77 5154 QcOOEkA .SOE-12 2.96E-12
PA-Me 1.8150E-10 25.77 5tS54 O OOE+OD 4.6;8E409 Q.36E-s
Ru-10S 9.3744E402 25.77 51-54 Q.OOE+OO 2.42E+00 4.83E+OO
SO-79 t2938E45 25.77 51564 Q.OOE+00 3.33E404 667E044
Sn-t26 12739E-45 25.77 51tS4 Q.OOE+oo 3 tSE44 6.31E044
Sr-90 2.6000E+00 25.77 51tS4 Q.OOE+00 6.70E+01 1.34E+C2
Tc499 4.4t20E044 25.77 51.54 Q.OOE+00 1.14E402 2.27E-C2
Th-229 1.4749E-iO 25.77 51.54 O.OOE+OO 3.SOE409 7.60E409
Th-230 1.9549E-1 1 25.77 51.54 O.OOE+00 5.04E-10 1.01E409
Th-232 23744E-10 25.77 5 .54 O.OOE+OD e.12E409 1.22E-oe
TI-200 1.9459ECS0 25.77 51S64 QOOE+OD .0 SE407 1.00E406
U-232. 5.6D15E4S0 25.77 51S54 QOO0E+OO t.44E CS 2 S9E-0S
U-233 t.3t32E407 25.77 51.54 Q.OOE+OD 3.3E406 6.77E4S6
U-234 1.7323E W7 25.77 51.54 O.OOE+OO 4.46E468 &93E4S6
LP235 -2.6tS9E4S8 25.77 0.00 233E44 1.66E404 2.33E044
U-L235 t27t7E405 25.77 51564 Q.OOE+00 3.28E44 6.55044
U-238 -&8857E-08 2s71O .45E44 t.44E404 1.45E 04
Y-9D 2.6015E+00 25.77 51.54 QOO0E+00 6.70E+01 1.34E+C2
Other Radouclids 9.80E+01 1.96E+02
JILTen Selection Summy, Rurne *nn ar Check _ _._ _

Teniat SebnUm Summay Tj ue
From SFD e Basis for Pamaeter Differncest

Rear Uoderra:j LWANDu RC HYDRDE LW AND UZIRC HYDRDE
Fud Claddig ALLM ALUM

SOL Mm Cntitad: V U
BaL Enrkhm %, 1s9s999834 1o0e 20.1

Burnup Surnny (UWdf ms tor buniup used In estimata
From SFD Estmated

Nom*ial bm*7 N4mk b dl knaSh hany elw nums defil
sOmndbWF - 51.5 b8 hmtp ba bet hA mmdi bmmp

|Check 1

Thennal Power
Nominal Heat Boundhng

Outpua Hea Output 0
(Waft) (WaUs)
129E4W 2.595+00

Total Total

I
U.__ Mulm. I Estnate 8R".,we

Estimated EOL Hnren EOL HU
I I.0D|

BourdhI.:. ,
..

.

'Reacir isflclwn. come nimoveL. sm"eg. WWphi or o1he dabi conlimii VWd kradallon ceased for kid.
brow harm9 tar aN fue assciated swith #* wwlslieet nuet be divided by 901. heevy Meaui man lo get moiefl buffm vakiie (M.W56'M).
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Fuel Radionuclide Inventory Worksheet s - f

W. Fuel a Tempjate Zforwtieon
Fuwl Mu: TRIGA STD (ALUM) KSU

SNFIDe 671
Fuel Links A Desa-. 61- ELEMIENr
HeavylMetalMass.: SOL-112.85kl EOL.112D6kg
ROD SMge Sle: NEEL

'Fuel decey trt iat 1973
Estimates asdo: 2010

Twnplate: TRIGA-AJ (.WAI-Zrx. Alwn., 10 lo 20/. U)
3
twnplate Eumrqp(UWd: 0.66

Template SOL Hevy A eal Km OMT: 0.00018

Estimated
Canister usage:

18x10'
0.Qss

. n p a. u y .. Y O .5___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

UStm- i, 77a m xN xb b Y. Yb Gamma Sources
Photon Total

CLUWd From, Nominal Bounding Fuel initial Atvity Nominal Fuel Sounding Fuel Energy Photonstsec
Radionuctide Template Fuel Burnup (MWtd 1rnup (UIWd) (Cl) inventores(CI) kIventorlea(Ci) Group (bounding)
Ac-27 6.1504E-09 109.98 219.97 0.OOE+0O 6.76E-07 1.35E-06 Avg. M*V
Am-241 4.8165E-03 109.98 219.97 0.00E+00 5.30E-1 1.0BE+00 0.0150 1651E+13
An-242m 1.7383E406 109.98 219.97 0.00E+00 1.91E-04 3.82E-04 MOMo 3211E.12
Am-243 2.3263E-07 109.98 219.97 0.006+00 2.56E-05 5.12E05 0.0375 3J030E12
C-14 4.31586E-05 109.98 219.97 O.O0E+00 4.756E-3 9.49E-03 0.0575 3.053E+12
C-36 43023E-C8 109.98 219.97 O.OOE+0O 4.73E406 9.46E-06 ODS850 1 82E12

-243 1.3229E4-07 109.98 219.97 O.OOE+00 I15E-05 2.912-045 0.1250 1.57f.012
Cm-244 1.0DDCE4S6 109.98 219.Q7 QOCOE+OD 1.10E44 2-2CE404 02o 1e2sE+12
Coec6 S.0120E404 109.98 219.97 QCC01240 6.61E402 1.32E401 037so eso9E+11
Cs-134 43-s34E4S0 109.98 219.97 O.OOE+00 4.79E404 9.58E404 .000 1.13EE13
Cs-13 3&1549Ef05 109.98 219.97 QCCE1+OD S.47E403 &.94E403 OSZoO S80E 1
Cs 137 137ti8E+OD 109.98 219.97 O.ODE+00 1.52E+02 3.03E+02 I20 Ses8E+11
Eu-154 1.201E401 109.98 219.97 QODOE+CO 1.32E+C1 2.65E+01 t17500 1J33E 1
Eu-155 6.8451E403 109.98 219.97 Q.ODE+CO 7.31E401 I A6E+00 22500 &S10E4OS
FtF55 2.9338E-06 1Q9.98 219.97 QO.OE+00 3.23E 04 6.45E404 Z7500 1.223E+05
H-3 2.0D75E403 109.98 219.97 QODE1+CO 2.2E41 4.42E41 3500 3.075E 02
i-129 7.38SE05E7 10Y.98 219.97 Q.ODE+CO &12E405 1562E4-4 SOOOO 12s5E+02
tKr-65 3.6301E402 109.98 219.97 QODE1+OO 3.9E+C0 7.98E+CO 7.0000 IAGIE+01
Np-237 1.4977.E06 109.98 219.97 0.ODE+00 1.65E-04 3.29E-04 11.0000 1861E+00
Pa-231 1.1275E48 109.98 219.97 0.00D+00 124E606 2.48E406

219.97 O.OE+00 4.28E-11 8.56E-1 I

PF1239 5.6902E43
Fu-24 2.2571E403 iQ9.98 219.97 O.ODE+CO 2.48E-01 i.96E-0i
Fo-241 2.9699E42 109.98 219.97 O.ODE+OO 327E+OO Q53E+OO
Pu-242 3.0S02E407 109.98 219.97 O.COE+CO 337E405 6.73E405
Ra-226 1.Q704E-12 109.98 219.97 O.ODE+CC 1.1SE-10 2.35E-10
Ra-228 2.3654E-10 109.98 219.97 O.OOE+00 2.60E-08 5.2E-08
Ru-106 1.044tE-10 109.9 219.97 O.ODE+CC 1.15E408 23DE408
S -79 12934E405 1109.98 219.97 O.OOE+CO IA1t2E43 2SE403
Sn 1126 i1!736E405 109.98 219M9 O.ODE+CO 135E403 2.69E403
Sr40D 1.2740E+OO 109.98 219.97 Q.ODE+CO 1.4DE+02 2SO0E+C2
Tc499 4.412CE404 1C9.9 219.97 QODE1+CO 4B5E402 9J71E402
Th-M9 &4226E-10 1C9.9 219.97 QODOE+CC 7C06E48 1.41E407
Th- 2301.C594E2-110 109.96 219.97 O.ODE2+CO 1.17E408 2.3E-08
Th-23 23744E-10 109.96 2t9.97 QODOE+CO 2.61E408 622E48
TI-20 1.5774E4S 109.9S 219.97 QODOE+OO 1.73E406 3L47E406 .
LF232 4.251 1E-08 109.98 219.97 QO.OE+CO 4B68E-06 9.35E406 .
LS23 1.3155E407 1Q9.98 219.97 QCOE1+CO 1.45E4-5 Z89E405
LS234 3C0iOE407 109.98 219.97 QODOE+CO 39COE05 6e1E45
W35 -2.6144E406 109.98 0.00 488E 03 4.59E403 488E403
LL236 112CE05 109.98 219.97 QODOE+CO 1.40E403 2.80E403 .
LL3 -3.S857E-D8 tO.9.98 QO 3.03E403 3.03E403 3.03E43
Y490 1.2744E+00 109.98 219.97 QO.OE+CO 1.40E+02 2 SDE+02
Odwe Radionuclides 1.683E+02 3&35E+02

ilT4e &s Selectl Binenr,. i " ,an^ -hecks
lmptate Selection Sumary

From SFD sied Basis for Parameter Differences:
Reactor r LW JND UDRC HDE LW AND U ZInC HYDRIDE

Fel CIddeg ALUM AUM
BOLH Con U U

3OL Enhmait% 20 0 1 to201

Sumup Summnary mWd j|Basla for bumup used hI estimate:
From SFD 1 stted F t |

Monina 109.9Sl 75 1 Na rv ~feneq h** m SFD (ai D tdloN.
Boundbg 1 21 9dng t ~~~~bnzpesd to b talu attelbm

Checks

bEstmted nw
sump MiutiplGer iven urmup E adh NM/Given ROL 0iM

MornnatL 2_026 039 1.00
-- dk~ 0 .53

Thennal Power
Nominal tIat Bounding

Output N eSt Oulput
(watt) (Wafts)
1I.00 W.70E.00

Total Total

'Reactor dwtlown, me renoval, *rage. *Wplng er eger dale conifim* tt nradation mased W rW.el

'retid bwna for all kil asoilted weh this waktulst et dvkled by IQL heavy metal mas ID get sepdac btll vee (MWoIUT).
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Fuel Radionuclide Inventory Worksheet I
L-Feld and wenvit oafor n tioq

Fd am. TRIGA STD (ALUM) USU
SNF I 878

Fuel Unil & Dasi 58 -ELEMENT
Heay el Mao BOL10 o.73 EOL-10. 65kg
ROD Storage S MEEL

'Fudecey start datm 1973
Etinalea as do 2010

Temnptat: TRIGA-AI (LW .Zz. MJan., 10 b 20%. U)
'rwlpba Sumup(MWd): 6.65

Template SOL Heay Uetal Usa" (UI): 0.00018
Templabt Dea Th 35 yam

EsthinatedI
Canister usage:

16"10

IL Esti32tesEM 71 0 0 Y. J.Y0E Gamm2 Sources
T 7 7 F T , D ~~~~~~~~~~~~~~~Photon .TOWa

CU/MWd Frosnt Nominalf . 8undin9 Fuel Inlitial Activlt Nominal Fudl Bounng Fuel EnerWy Ph ton/a
Radionuclide Template Fud Burnup ftf BwnW (NUidf (CO) Inventoriks(CII) bwridentoesC), Group M-ondingo
AC-227 6.1504E-09 71.97 143.94 O.OE+00 4.43E-07 8.8E-047 Av035 .5V
An-241 4.8165E3-0 71.97 143.94 0.OOE+00 347E-01 6.93Et-0 0.0150 1.0t5E+13
As-242n 1.7383E406 71.97 143.94 0.00E+00 1325E-04 2780E-04 0.5250 2.101E+12
Arn-243 2.23ME47 71.97 1494 O.OOE+00 t.67E405 = 3.35E45 0.0375 1 A3E+12
C-14 431548E05 71.97 143.94 .OOE+00 3.E-03 621E4-03 0.055 10 s8E+12
CI-36 43D7E4S 71.97 143194 O.ODE+OD 3 IOE-0 6t19E4S o.saso 1.192E+12
Cm-243 1-3229E407 71.97 141L94 O.OE+00 9.52ES01 1.9045 0.1250 1.735E+12
Cm244 1.0000E-4S 71.97 143.94 0.0DE+00 7.20E405 1.44704 02700 1.0SSE+12
Co-60 6.0120E-04 71.97 143.94 O.OOE+00 4.33E-02 .5E7-02 023750 43.21E+13
Cs-134 4.3534E40 71.97 143.94 O.ODE+00 3.13E-04 .27E-04 05750 7447E+12
Cs-135 3.1549E405 71.97 143,94 O.ODE+OO 2-27E403 4.54E403 0.850e 3A00E+II
Cs-137 131788E+00 71.97 143.94 O.ODE+OO 9.92E+01 I .9 0 120 3.723E+11
Eu-t54 1.2041E-t 71.97 1494 MOODE+00 SS7E+00 1.73E+01 1.750D 1200E+10
Eu-t55 66451E403 71.97 143.94 O OOE+OO 4.78E5-t 9.57E401 225so Z366E+oM
Fe-55 2.9338E48 7t.97 143.94 O.OOE+00 Z.1tE44 4.22E404 Z27500 8.007E+04
H-3 3 71.97

7 71.97
14 I 35000 2.051E+02

a681E+01

O.OOE+00 1.08E44 2.16E04 1
Pa-231 1.1275E-08 71.97 494 O.OOE+00 S.11E407 1.62E408
Pb-210 3.8932E-13 71.97 14194 O.OOE+00 2.80E-11 5.80E-11
PM-147 7.5383E-04 71.97 14194 0.OOE+00 5.43E-02 1.09E4t
Pu-38 1.0568E-03 71.97 143.94 O.OE+00 7.68E-02 1.54E41
Pu-239 5.6902E-03 71.97 143.94 O.OOE+00 4.10E41 8.19E41
Pu.240 22571E-03 71.97 14194 O.ODE+00 1.628E41 325#41
Pu-241 2.9699E-02 71.97 143.94 O.OE+00 2.14E+00 4.27E+00
Pu.242 3.0602E4-7 71.97 143.94 O.OOE+00 2.20E4- 440E805
RA-228 1.0704E-12 71.97 14194 0.008+00 7.70E-11 1.54E-10
RS-228 2.3864E-10 71.97 14194 O.OE+O 1.704-08 340E-0S
Ru-108 1.0444E-10 71.97 14194 0.00E+00 7.52E09 1.50E-08
Se-79 1.2934E-05 71.97 143.94 0.00E+00 9.31E-04 1.86E-03
9n-126 10.2236E84 71.97 14194 O.OE+00 2.16E-04 1.76E-03
Sr-9D t.27W0E+00 71.97 143.94 O.OOE+OO 9.17E+01 1.53E+02
Tc-99 4.4120E404 71.97 1439 OE00 31 2 6.35E402
Th-239 6.4226E-10 71.97 143.94 4O4E+0O 4.62E43 924E.48
Th-23J 1.094E-10 71.97 143.94 O.OOE+00 7.62E54 1.52E8-0
Th,232 2.3744E-10 71.97 143.94 O.ODE+OO) 1.n1E-s 3.42E456
TI-208 t.5774E480 71.97 143.94 O.ODE+OO 1.14E406 22712-6 _
U-238 4.2581E8-0 71.97 0.94 0OD2E+84 2.88E8 6t2E848
U-233 1.3155E407 71.97 14394 O.OOE+OO 9.47E4S6 1.a4E-s No
U;234 3.0DJCE47 71.97 143.94 QOD0E+OO Z.16E405 4.32E405
U-235 -2.6144E4S6 71.97 QOO0 4.64E40 4.4#4-3 4.e4E40
U-238 1m-roE45 71.97 143194 O.ODE+CO 9.15E404 1.S3E403 I
U-238 d3.6857E458 71.97 0.00) 2.89E40 2.88E403 2.S9E40
Y-90 1.2744E+00 71.97 14194 O.OE+00 9.17E+01 1.83E+02
Olher Radio 1es 1.10E+02 2.19E+02
nL.Tenpte Selectio Sumay Brump O and checks , _._ _ _ __ii
Template Selection Summary

FRo SFD Usad Basis 1or Paraieter Dilferencew
Reactor _0 a LW AND U RC ORDE LW AND U ZIRC HYODIDE

ruad Cladn: ALLN AWMs
BOL KM Coakin: U U

50L Enruchmen 2e 101020.1

Burnup Sutrwn (MWd r Basis bum used In estimate
From SFD Esltmated

Nt al-I 5Z291 n s7 hm71. bwe ciald km heaM MM me deydye
Bouh:14.94 Bjmp ~sl*,s e ebe f b a

Estimated Bwnupf
DwnUM "Unfonr Given Burnt Esthuated EOL HulGVa EOLL HU

Nominal: 1 1. 100
Boinld1i 03 . -

J
Thermal PQ~e

noln lHed oundingi
(,,W~ IHad OutPdk

rwaltt) I(watts)

TOWa Total

-3

Readr slazowrk m remov, soage. sfpfto or o~her dee confinking #iWt Indiaiceo ad for fue.

'Told tSa" lor am fu associated wlh Wfl wow e musd be delded by OIL heavy meld mesa bO get speifc bUNW valtue WdWVT).

j1
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Fuel Radionuclide Inventory Worksheet

v Faid and Taqgate Linr-iu n , i , I:
Fule ne, TRGA STD (ALUM) REED COLLEGE

SNF e S 256
Fuel uits & Descr 8 -ELEMENT

Heavy Metal Mass: SOL.10.927k EOL=0.587kg
ROD Storage Site: IIJEEL

'Fuel dea star date: 2026
Khnuates as of: 2010

Tuapilate: TRIGA-AM (LWAJ-Zr. Akin.. ItoD 20%. U)
bTurplae , BE up(Wwd: 6.65

Tmnpate StOL Hey Metal Mma (M: 0*0018
Temrtete Decay Time: 5 years

Estimated
Canister usage:

x10'
1 0.52 1

F F Ead s m. n X., Xb b Y. yb Gamma Sources

Photon TOtal
0CMWd From Nominal Boutding Fuel kiltial Activty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide T rnplate Fuel Burtup (IWclf Surnup(NWd f(C4i Inventores(C) hIventorles( Group (bounding)
Ac-227 80632E-10 53.25 106.50 O.00E+OD 4.29E-08 8.59E-08 Avg. MtV
An-241 2.2586E403 53.25 106.50 O.OOE+00 1.20E-01 2.41E-01 0.0150 1J02EM13

Am-242m 1.9925E-06 53.25 106.50 aOOEE00 1.06E-04 2.12E-04 0.0250 3212E.12
Am-243 23323E07 53.25 106.50 O.OOE+00 124E-05 2.48E-05 0A= 4*7312
C-14 4.330BE-05 53.25 106.50 0.0E0+0 2.31 E-03 4.61E-03 0.0675 3.736E+12
C-36 43023E408 63.25 106.50 O.OOE.00 229E-06 4.58E406 0.0650 2.61.1E2
CM-243 2.7429E-07 53.25 106.50 0.00E+0 1.46E-06 2.92E-05 0.1250 3St1E+12
Cm-244 3,154E-06 53.25 106.50 0.00E+0D 1.6fE-04 336E-04 02250 2.183E+12
Co-60 3.100BE02 53.25 106.50 0.00E+00 1.65E+00 3.30E+00 0.3750 9.716E+11
Cs-134 1.067E-01 5325 106.50 O.OOE+0O 552E+00 1.10E+01 0.5750 1232E+13
Cs-135 3.1549E4-5 53.25 106.50 O.OOE+00 1.fE4-03 3.36E-03 0500 3032E+12
Cs-137 2.7564E+00 53.25 106.50 0.00E+00 1.47E+02 2.94E+02 12500 3.143E+12
Eu-154 1.3490E+00 53.25 106.50 0.00E+00 7.15E+01 1.44E+02 1.7500 8.995E+10
Eu-155 4-3880E-01 53.25 106.50 0.006+00 2.34E+01 4.67E6+o1 22500 1.093E+O1
Fe-65 8.6782E.03 53.25 106.50 0.00E+00 4.62E-01 9.24E-01 17500 e.81E+07
F-3 1.085E-02 53.25 106.50 O.ODE+00 5.75E-01 1.156E+00 3SD000 t038E+D7
1-129 7.36E4-07 53.25 106.50 0.00E+00 3.93E-06 7.8646 50000 6.7550E+1
Kr-85 2.5218E-01 53.25 106.50 0.00E+00 1346+01 2.69E+01 7.000 7.6582+00
Np-237 1.4463E-06 53.25 106.50 O.OOE+00 7.70E-05 1.544 11.0000 8.730E-O0
Pa-231 3.5970E-9 53.25 106.50 0.006+00 1.92E-07 3.83E407
Pb-210 52511E-15 53.25 106.50 0.006+00 4.39E-13 8.79E-13
Pmi-147 2.0767E+00 53.25 106.50 O.OOE+00 1.11E+02 221E+02
Pu-238 1.3514E-03 53.25 106.50 0.00E+00 720E-02 1.44E-01
Pu-239 5ff947E-03 53.25 106.50 O.OE+00 3.03E-01 6.06E-1
Pu-240 22647E-03 5325 106.50 0.00E+00 1.21E-01 2.41E-01
Pu-241 1.2574E-01 53.25 106.50 0O.OE+00 6.70E+C0 1.34E+O1
Pu-242 3.0602E-07 5325 106.50 0.00E+00 1.83E405 3.26E-5
Ra-226 5.7353E-14 53.25 106.50 0.00E+00 3.05E-12 f11E-12

Ra-228 156150E-10 53.25 10650 0.00E+00 9f6E-09 1.93E8-
Ru-106 9.3744E-02 53.25 106.0 0.00E+00 4.99E+-0 9.9HE+t u
Se-7g 12936E-05 83.25 106.50 .0OE+00 9.29E-04 1 4E-0u3
Sn-126 12239E-05 5325 10650 0.006+00 6.52E-04 13-0E43
Sr-90 2.601E+00 53.25 106SC O.DE+00 1.3BE+02 2.77E+02
Trg 4.a12oE44 53.25 106SC cideE+s 2.35E402 4.70E+02
Th-229 1.4749E-10 53.25 106SO QGOOE+CO 7J15E409 1S57E48

Th-230 1.9S49E-1 1 5325 106.5 QCOE+00 1.04E439 Z08E439

Th-232 2.3744E-10 53.25 106SO Q.OOE+00 1.26E-a ZS3E4S
T1-20S 1.945gE-8 53.25 tO6SO QOGE+OO 1.04E406 ZQ07E46

1'23 5.6GI5E-0 53.25 1106.5 QOGE+OO Z9BE-06 5.97E406 Ther-mal Power

W!33- 1.3132E47 S 325 1e06nd QOOE+OO 6.93E46 1.40E4 Nominal Heat Bouing

U234 1.7323E407 5325 106SO0 OOCE+OO 9.22E406 1384E4$ 'Output NW otput

U235 -Z6159E-06 53.25 QOC0 4.70E403 4S66E403 4.70E403 (watts) (watts)

U-23 I.M277E4$5 325 77106 Sa QODE+OO 6.7E44 1.35E43 ALSSE+00 5.3E+00

IJ-238 = &88S7E-08 53.25 O.OC Z.94E43 Z94E403 2.94E43 TOWa ToWa

Y-90 2.ffO1#+CC 5325 106SO0 OODE2+OO 2.02E+G2 4.G5E+02

Template Selection Summary _

From SFD Used fSs or Paoramter Ofierences:
Reactor ModerW. wA u ZIRC H YDRIDE LW AND U ZIRC HYDRDE

Fuel Cbdd dhnL ALUM AUM
0OL NM CvnstLutt U U

0OL Enricmnent V 199e20s5ss 10 120.1

urnup Summary (MWd Elasis for burnup used hI estimate:
Frem SFD Estimated

NomIbal: 5325 35. 7 s N hkvuh e m SFD Ow awaedle w".
Bouding: 1065C ha ebbe ns.

BMwup MullipUbr GCven Surnup Estimated0 EOL HMGven EO. HM
nominal 0.13 0
ouding- 026

'Realor sG emm-W. rap. IP or other dab oding VW a kracWon rwasefotbr km.

'dFM bu for Mr2 0I0 sdt Wh st be d d by BOL mea3l mm t pt 4 ft l p _ mwdvn.

DOEISn2REP3C78
_Relvision 0

March 2003
Page C-243 of C-WI



j
Fuel Radionucide Inventory Worksheet I I

LFud lan4l Template nTfnatio ,
Fuel Nam: TRIGA STD (Ai SLOVENIA

SNF ID 0: 4e8
Fudl Unte & D0sr 67 -ELEMENT
Heavy Meal U n: 8OL.11.79 EOLI11.531kg
ROD Store Slb INEEL

'hiuldecayst dabt 1999
Estmabs as :of 2010

Tunptat TRIGA-A (LWAJ-Zrx. Akxr, 10 to 20. u)
steoiat Bumup(1WdW: 0.66

Template 80L Heavy Metal Man (U1T) 0.5018

Estmated
Canister usage

a xItO. l
i 0.60

Template Do" m 10
11. Extimat.., m X. XN b Y. GatGmna Sources

Photoun TOtM
CUwd From Nominal Boundhin Fuel Initial Ac&vW Nominal Fuel Boundkin Fuel Energy Photonsfsc

Radbonuclltb Template Fuel Bumup(lWdp Bumup (uWd9 (Co Inventorles(C) Inventoales(CI) Group (bounil"
Ac-227 12892E-9 40521 810.42 O.ODE+00 522E-07 1.04E-08 Av MW
Am-241 2.9429E03 405.21 810.42 0.OOE+00 1.19E+00 2.38E+00 0.0150 1.0906014
Am-242m 1.9489E-06 405.21 810.42 0.OOE+00 7.90E-04 1.50-03 0.0250 2279E+13
Am-243 2.3308E-07 405.21 810.42 O.OOE+00 9.44E-05 1.89E-04 0.0375 2.6916+13
C-14 4.3278E-05 40521 810.42 O.0O6+OO 1.756E-02 3.5tE-02 0.087s 2225E613
C4-38 4.3023E-08 40521 810.42 O.OE+00 1.746-05 3.49E-06 0.0830 1.446E613
Cm-243 2.4286E-07 405.21 810.42 O.E0+00 9.84E-05 1.97E-04 0.1250 2.OD1E+13
Cm-244 2.6015E-06 40521 810.42 O.OOE00 1.056E-03 211E4-03 02250 1.270.E13
Co-so 1.6075E-02 40521 810.42 0.OOE+00 6.51E+00 1.30E+01 0750 5.225E12
Cs-134 1.9323E-02 40621 810.42 Q.o0E+00 7.83E+C0 157E+01 05750 7.784E.13
Cs-t35 a1549E-05 40521 810.42 O.OOE600 128E-02 2.56E-02 O.50 1.418E+13
Cs-137 2.4556E600 405.21 810.42 0.OOE+OD 9.95E602 1.99E+03 1.2500 1.5806E13
Eu-154 9.0180E6-1 40521 810.42 O.OOE+600 65E+02 7.31E+02 1.750 4.471E+11
Eu-1tS 2.18206E01 40521 810.42 .OOEOD &846+01 1.77E+02 2500 1.084E+60
Fe-5S 2.2902E-03 40621 810.42 0.OOE+00 9.28E-01 1.86E+00 17500 2.088E+07
H4-3 6.1609643 405.21 810.42 Q.OOE+00 3.31E+00 661E+00 35000 2544E+06
1-129 7.3805E47 405.21 810.42 0.OOE+00 2.99E-04 5.98E-04 5.0000 4.685602
Kr-85 1.8256E-0 40521 810.42 O.OOE+00 7.40E+01 1.48E+02 7.0O0 52756+01
Np237 1.4505E-06 40521 810.42 O.OE+00 5.88E-04 1.18E4-3 11i= 8.008E+0
Pa-231 45564E-09 40521 810.42 0.00E+00 1.85E68 3.69E-06
Pb-210 1.8842E-14 40521 810.42 0.OOE+00 7.63E-12 153E-11
Pr-147 55f459E-01 40621 810.42 0.0OE+0 2.25E.02 4.49E+02
Pu-238 12992E-03 40621 810.42 0.OOE+00 5.26E-01 1.0SE+00
Pu-239 5.6932E-03 40521 810.42 Q.OOE+00 2.31E+00 4.66E+00
Pu-240 2.2M6-S 3 40521 810.42 D.OOE+00 9.17E-01 1.83E+00
Pu-241 9.8857E-02 406.21 810.42 Q.ODE+O0 4.01E+01 8.01E+O1
Pu-242 3.0602E-07 405.21 810.42 O.ooE+00 1.24E-04 2.48E-04
RW-286 1.OB23E-13 405.21 810.42 O.OE+00 4.39E-01 1 0W7E-10

Ft2Z8 2.0406E-10 40621 810.42 O.OOE+00 82.E-08 1.65EeP7
Ru-1C8 3.0t80E403 405.2t 8t0.42 QODOE+OO 122E+C0 2.45E+OO
SU-79 1317E4-05 40521 81Q42 Q.OOE+00 5.24E-03 1.0CE-4
S-128 19238E4-0 40521 810.42 OC.OE+00 4.96E-03 1.92E-0e
Sr-9D Z-3098E+00 40521 810.42 O.OOE+OO 936Ev02 1.87E+03
Tc-99 4.4t20E404 40521 810Q42 O.OOE+OO 1.79E401 3-58E-t
Th-229 2.0932E-10 4052t 81o.42 O.OOE+00 &48E-08 1.70E407
Tb-230 2.7744E-11 40521 810.42 6.14E-03 1.086-0 6145-0a
Th-232 2.3744E-10 405.21 810.42 O.ODE+OD 9.62E48 1.92E407
T1-208 1.9459E-08 405.21 810Q42 QODOE+OO 7.88E406 1.58E OS
tJ-232 5.3850E408 4052t 810.42 O.OOE+OD 2.18E45 4.36E-05 Thema POWW
U-233 1.335E-07 40521 810.42 O.OOE+00 5.32E-05 1.06E-04 Nomin.5 H0 t BoubE
U-234 1.9t43E-07 4052t 810.42 Q.OOE+OO 7.78EOS5 1.56E44 OuluiA' Hestoutput
tU-235 -2.8159E4B8 405.21 QOO0 S14E403 4.08E43 5 t4E403 o~ t (watts)

U-M ~~1.2719E456 40521 810.42 O.COE+0tl 5.15E43 1.C3E42 1So7401 &*%Ev~m
U-238 -3.8857E-06 40521 0.00 3.19E-03 38E-03 319E-03 Total Total
Y-90 2.3098E+D0 405.21 8tQ.42 O.OOE+OO 9_i6Ei+02 1.87E+03
Othr Radbriu lides 1.Q7E+03 2.14E+03

mI Tdemph"U s| sd..ct .i" sura .Buvl my~ wd.
Template Selection Summary

Pro SFD Used Baee for Paramete Dilterences:
Reactor Uoderatorj LWAjeU ZRC VIDIBE LW AM. U WRC t1rDRDE

Fuhi ChdftWA AM
B(XbHII Gostt Ut U

BOL EnriCenI %,I 20.00337313 10 o 2.1_

Btrntp Sunmmy (UWdf gm1 10r bunmup used b astimatl:
Fros SFD Estimated

Nolinal: 40821 33b.5J"Nre0l rue* km SFD mo(merd I 1
Boundinari 810.4 m * _ uemwdldbe twi. we fhu tm

Check -

Estimated 13umupf
Blunup Muutof Given B .o Eatmaed 0DL HWMlveh EO0 NM

"Winak,0.9208- vue Mdf.Bounding:F - 1.85
'Rewr W, om, cm mova iwe s *f orb Orther dab wremin toa Inadaam Ceasd fr fuel

'rowa bwmI sor au ha asodaltd wilh weh woto nwld be v dld b'J OOL he" fWmm ID 10ipt spcl: buvp vahw (MWd~aT.

I
2

-j

I
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Fuel Radionuclide iwentory Worksheet
X Fad and icapldate Wnormtioutw

Fuel Kame: TRIGA STD (ALUM) SO. KOREA
UW ID #- 483

Fuel Units & De: 69 -ELEMENT
Heavy Metal Mass: SOL.3.t11kg; EOLsl2SM8g
ROD Storage Sie: INEEL

'Fuel decay so date: 1972
Eatimates "eof: 201o

Template: TRIGA-AJ (LW/U-Zx, Aluon.. 10 sb%, U)
Nremlae Bu- UWd): 6.66

Template SOL Heavy Metal Mass (S): 0.00018
Template Domy Tme: 35 yaes

Esaimated
Canister usage:

0.62

.Et ites _n x b Y Vb GammaSous

photon Total
CIIMWd From Nominal Bounding Fuel atid Activity Nominal Fuel sounding Fuel Eaergy Photonaftec

Radionuclide Template Fuel Sumup (MWd)' Bumup (MWd) (Cl) krwentorles(CI) hwentoues(CI) Group (bounding)
Ac-227 6.15C4E-09 383.31 766.62 O.OOE+00 2-36E-06 4.72E4- Avg. ieV
An-241 4.8165E-03 383.31 766.62 0.00E+00 1.85E+C0 3.69E+00 0.01604 SA07E13
Am-242m 1.7383E-06 383.31 766.62 O.OOE+O0 6.66E-04 1.33E-03 0.020 1.119E+13
Am-243 2.3263E4-7 383.31 766.62 O.OE+00 8.92E-06 1.78E-04 0.0375 1.066E413
C-14 4.3158E-05 383.31 766.62 0.00E+00 1.65E-02 3.31E-02 0.0s75 1.064E613
Ct136 43023E-06 383.31 766.62 0.00E+00 1.66E-0 3.30-6-05 o0a0s 6.350E.12
Cm-243 13229E-07 383.31 766.62 Q.OOE+00 5.Q7E-05 t81E-04 8.0200 5.486Est2
C-244 t.OOOOE-04 383.31 766.62 0.00Q+00C 3.83E404 7.67E404 02250 5673Es12
C23-7 6.021E704 383.31 766.62 0.0OE+00 2.30E-041 4.61E-01 .0750 740eE012
Cs-134 4-3634E-06 383.31 766.62 0.00E+00 1.67E-03 3.34E-03 05750 396E613
Cs-13 3.1549E-05 383.31 766.62 0.00E+00 1.21E4-2 2.A2E402 9- 20024E+12
Cs-137 163788E6+00 3831 786.62 O.OOE+00 5.Z9E+02 1.06E+03 1250 11BSE*12
Eu-154 120C41E-01 383.31 766.62 O.OOE+00 4.62E+01 9.23E+01 1.7600 s9E0
Eu-158 6.6451E-03 383.31 766.62 0.00E+00 2.55E+00 5.39E+00 2250 1250E+W
Fe-55 2.9336E1-0 383.31 766.62 0.00E+00 1.12E43 225E43 2.7+00 404E405
iS3241 2.0075E3-0 383.31 766.62 0.00E+00 7.70E401 .264E+01 35000 1A34E+0
i-129 7380E-07 38331 766.62 0.00E+00 1E6-04 .36E-04 .0000 4n50E402
Kra-5 3.6301E4-2 383.31 766.62 0.00E+00 4.12+01 278E+01 7A0 482SE001
Np22 2.496746 383.31 766.62 0OOE+O 9.74E-04 1.15E-03 7 tDOo 5574E40D
Pa-231 1.127044-8 383.31 766.62 QOOE+00 4.32E46 8.64E46

-7210 1.8932E-13 383.31 766.62 0.006+00 4.96-0 9.926-0
Pm-147 7.5383E-04 383.31 766.62 0.00E+00 2.89E-01 5.78E401
Pu-2 1.06SE403 383.31 766.62 0.00E+00 4.C9E401 8.176E02
Pu-29 5.6902E104 383.31 766.62 0.00E+00 2.18E+00 4.36E+O0
F1-240 2.2571E4-3 383.31 766.62 O.OOE+000 2.66E41 1.73E+00
Pu-241 2.9699E4-2 383.31 766.62 .ODE+00 1.14E+O1 2.28E+01
Pu-242 30602E4-7 383.31 766.62 O.OOE+00 1.17E-04 232-04
Ra-226 1.0704E-12 383.31 76662 0.006+00 _ J06-0 121E-0
Fa-228 23654E-10 38331 766.62 O.OOE+00 9.Q7E-06 1.6E-0T7
u-106 1D1i4E-10 383.31 766.62 0.006+00 4.0E46 O1E0-04

Se-79 120934E-05 383.31 766.62 0.00E+00 4.96E-03 932E3-0
Sn-126 1226E-05 383.31 766.62 O.6DE+C0 4.69E-03 96.7E-03
Sr-90 12740E+00 383.31 766.62 0.00D+00 4.88E+02 9.77E+02

Tr.*9 4.120E404 383.31 766.62 Q.OOE+CO 1.69E-0i 336E401
Th-229 6.4226E-10 383S 766.62 QOOE+OO 2.46E407 4.92E407
Th230 1.0594E-10 3833i 766.62 O.DOE+00 4.0SE48 &12E-08
Th-232 2.3744E-10 383.31 766.62 QO0OE+00 9.10E48 18E407
TI2D6 1.5774E4S8 383.31 766.62 QOO0E+CO 8.05E46 1.21E405
U-7232 4.5 _ -8333 6.2 000+0 16E0 2E0 Tnermai Pourer
U-233 1.315SE407 383.31 766.62 QOODE+OO 5.04E405 1Df1E44 Noininal Heat Dounding

U)234 3.0030E407 38331 766.62 O.OOE+OO 1.15E44 2.30E404 Output Hieat Oulput
U-235 -2.814iE406 383.31 QDO 5.67E403 4.66E403 5.67E403 tW ft)~ (Stt5)
U-236 127201E45 383.31 766.62 Q.OOE+OO 4.6E403 9.75E403 9ASEd0 1.2150
U-23S 43.8867E-08 383.31 0C0 3.53E-03 3.51E-03 3.53E43 Total Total

Y-90 12744E+00 383.31 766.62 O.ODE400 4S89E+02 9.771E+03
Of ier lFadonuocides 5.84E+02 1 .17E+03
kin~i~t TSeco si. nw S-n. adS-i ..7-e Chck
To at Selction summary

From SFD Used ass for Parameter Dlflerene
Reactor Modsrsor. LW AN U ZRC WMDRICE LW AD U ZIRC HYDRDE

Fuel Ch AL.. . ALUM

3S0 HU Cone U U
*OL Et h 20 10 b 20.1_

Bumup Summary owIdl _ _ asis for bumup used hI estimnte:
Prom SM Ealmatad

144. Us" NO* aWm 00*hM 680 (=wVWad ID I
Boundoig:| %w0.t Wfag h _ md bt bbte Mmrfn 1SowI ~ ~ .i~

Mu liar [ Given SBurmup Eatimtetad 0EO1 HlGe MLHU
Nominal: 0_79______i__ ____

Tnin diafy 1a51t
PR SNSIAkV .110 s geol.dtpp ingor e ddbeconfmVW da~mcw th~flb t.

*Tcbibup oakr i-Wlsoatdlh bi5rk nwbetmutdbovided by ehoL W mbi 9sebptWek h..V Waiw(MWdlUT)-
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J
Fuel Radionucllde inventory Worksheet

L Fad ldIapJt Ifaernrton a a
Fad Nmg TRIGA STD 4AWU) U OF IL

SNI FI 447
Frd Unts a Descr 58. ELEMENT
Heavy MOlW Maim BOL10 44kg; EOL-105f7k9
ROD Storage 5. PEEL

'Faudea aI- dat: 2035
Esths as da: 2010

T o:a. TRIGA-AJ (LWAi-Zrx, Alam.. 10 lo 20%. U)
arempas ' urnup(wd4: 665

Tempiate Sol. Hew Mli Ma (KrT) 0.0001
Teomlat Deeam Tk 5 vam

EstImated
Canister useB9

183*1 I
1 0.52

*I

IIL E6imates A fa N. x, b Y Y Gamma Sourcs

Photon Total
CLUWd From NOmlrad ftnidg Fael N" Activifty Nominal Fud Boundtnq Fud Energy Photonstno

Radionaucit Templat. Fuel Bumup (UWdfO Banup WW (CI) Inventorde(Cl) hventorles(CI) Group (bourlng)
Ac-2Z7 80632E-10 365.39 730.78 0.00E+00 2.95E-07 5.8SE-07 AVe U.V
Am-241 2.2586E.03 365.39 730.78 O.OOE+OO 8.25E-01 1.65E+OO 0.0150 12365E14
Aii-242m 1.9925E-06 365.39 730.78 0O.OE+00 7.28E-04 1.46E03 0.0250 2.684E+13
AM-243 2.3323EW7 365.39 730.78 OOE6+ 8.52E45 1.70E44 0.0375 3.344613
C-14 4.3308E45 365.39 730.78 .OOE+00 1.58E-02 3.16E-02 0.0675 Z563E+13
0^336 4.3023E-06 36639 730.78 QOD.E+00 1.57E-0S &14E-05 0.0850 1.7946E13
Cm-243 2.7429E-07 36539 730.78 0.ODE+00 1.00E64 2.0DE-04 0.1250 2.684E+13
C0m244 31504E648 365.39 730.78 O.OOE+O0 1.15E-3 2.30E-03 0.2250 1.496E+13
co0so i.OOE402 36539 730.78 O.ODE+00 1.13E+O 2.27E+01 03750 W6M67+12
Cs-134 1.0367E41 365.39 730.76 O.OE+00 3.79E+01 7.58E+01 0.5750 8452E+13
Ca-135 i1549E45 365.39 730.78 O.OOE+00 1.15E-02 2.31E-02 0.8500 2.081E+13
Ca-137 2.75646.00 366.39 730.78 0.006+00 1.016+03 2.016+03 12500 2.157E+13
Eu-t54 1.3490E+00 365.39 730.78 0.0DE+0 4.93E+02 9.86E+02 1.7500 6.172E+11
Eu-155 4.3880E.01 365.39 730.78 0.00E+00 1.60E+02 3.2tE+02 z25so 7543E+310
F*-55 8.6782E-43 365.39 730.78 0.OOE+00 3.17E+00 6.34E+00 z7soo 6.094E.011
H-3 1.005E-02 36539 730.78 O.OOE+00 3.95E+00 7.90E+00 3.ooo 7.123E+07
P-129 7.3806E-07 365.39 730.78 0.00E+00 2.74E-04 5.39E-04 5.0000 4.234E+02
Kr-85 2.521tE-01 36539 730.78 0.00E+00 9.216E+4t .84+02 7.0000 4.792E+01
N237 1.4463E-06 36539 730.78 O.OE+00 528E-04 1.06E43 11.0000 5.458E+00
Pa-231 3.5970E-09 365.39 730.78 D0.E+00 1.31E6-e 2.83E40
Pb-210 8.2511E-15 365.39 730.78 0.00E+00 306E-12 8.03E-12
Pm-147 2.0767E+00 365.39 730.78 Q.OOE+00 7.59E+02 1.52E+03
Pu-238 1.3514E43 365.39 730.78 QO.OE+00 4.94E-01 9.8Et-01
Pu-239 5.6947E43 366.39 730.78 Q.OOE+00 2.08E+00 4.16E+00
Pu-240 2.2647E43 365.39 730.78 O.OOE+0O 8.27E-01 1.65E+00
Pu-241 1.2574E-01 365.39 730.78 O.OE+00 4.59E+01 9.19E+01
Pu-242 3.0602E-07 36539 730.78 O.OOE+00 1.12E44 2.24E-04
Ra-226 5.7353E-14 365.39 730.78 0.00E+00 2.10E-11 4.19E-11
Ra-228 "i81506-1o 365.39 730.78 O.OOE+00 663E-08 1.33EW7
Ru-10t 9.3744E402 36539 73.78 O.OOE+00 3.43E+01 6.85E+01
S-79 1.298E05 365.39 730.78 0.00E+00 4.73E-03 9.46E43
Sn-126 1.2239E405 365.39 730.78 Q.OOE+00 4.47E43 .94E43
Sr-90 2.6000E+00 365.39 730.78 0O.OE+00 9.50E+02 1.90E+03
Tc-99 4.4120E44 36539 730.78 0.OOE+0 1.86E-0t 322E-01
Th-229 1.4749E-10 36539 730.78 0.OOE+00 5.39E-08 t.08E-07
Th-230 1.9549E-11 365.39 730.78 0ODE+00 7.14E49 1.43E-08
Th-232 2.3744E-10 36539 730.78 O.OOE+00 8.68E-08 1.74EW7
Ti 206 1.9459E60 36SS9 730.78 O.OOE+00 7.11E6-0 1.42E45
U-232 A6015E-08 36539 730.78 O.OE+00 2.06E-05 4.09E45 Thermal Power
U-233 13132EW7 365.39 730.78 Q.OOE+00 4.80E45 9.60E45 Nominal Heat Boundng
U-234 1.7323E407 365.39 730.78 O.OE+00 6833E45 1.27E44 Outpit Het Outwu
U-235 -2.816E-06 365.39 0.00 4.51E-03 3.56E43 451E43 (Wafts) (Wattsl
U-235 12717E46 365.39 730.78 O.OE+00 4.66E43 9.29E43 1a44E4# SAM741
U-38 -8857E-08 365.39 OD. 2.81E43 2.79E43 2.81-03 Total Toal
Y-90 2.6015E+00 365.39 730.78 O.OE+00 9.51E+02 1.906+03
Other Rac£vaictde. 1.39E+03 2.78E+03
111.T-plateSelection Sum-ry, Binmap smnw-y. an4Cbecbs _____________________

Temp.ate Selection Sunmmary
From SFD Used adab for Parameter Diferencesr

Reactor t ZIC HYIF0t LW AND U ZLW. HYDRUDE
Fuil AlU ALUMI

BOL HI Cn m U U
BOL Enrvchment % 19 99999834 10 to 20.1

Barnup Summary (MWdV fBa r lt burnup used In estimate
FrOM SFD, Estiated

Norninski 203.5j 365_ bmp ciidhdteutohwoy set mm duatw
Beundbr 730 . 7 bms _ani ID be Noa2bxnL

Bnu Mutple Gfbz Buu Estintd EOL H)koEOL HO
nomina: 095 t .8I o

Boundl ON1.89
'React l or er d* of b t adn d br ht.

'Toti buWm for all tuil a t Nwakh" Ii bv det by WX F meW mass to gel specie vahu (MWd*TM

I

J
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Fuel Radionuclide Inventory Worksheet
act and Tenipft ateIfr-ation '1-~1

Fuel Nae: ThAW SD (ALUM) U OF L
tSF D t: 601

Fuel Units & Dew: I -ELEMENT
eavy It Mass: BOL.O.kg: EO>o.m73&g

ROD Storage Site: INEEL

%Fu deay St daWe 2035
Etimates of: 2010

Template: TRtA.SS .WfiU-Zrx. SST. lo I 20%, U)

'Tempmte surup(uWd): 6.65

Template BUL Heavy Ustal Mass OM: 0.000195

Tunptt Decl lTme: 5 yeaVW

Estimated
Canister usage:

1tEt10'
0 .0t

jiL Edimatts m :; * n 36 xb Y. yb | Gamma Sources

Photon Total
Ci/UWd From Nominall Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsasec

Rtadonuclide Template Fuel Surmup (IMWd' Burnup MWdi" (el) IbventoelesCl) Jrentodes(CO), Group boundlng)
Ac-227 &5173E-10 6.30 12.60 O.OOE+00 5.37E-09 1.07E408 Ag.MeV
AM-241 18331E-03 6.30 12.60 O.OOE+00 1.15E-02 2.31E-02 0.0150 2.037E+12
Am-242nt 1.4129E-06 6.30 12.0 O.OOE+00 6.90E-06 1.78E405 so.250 44A81E+.1
Arm-243 1.4774E-07 6.30 12.60 O.OOE+00 9.31E-07 1.i8E-06 0.0375 3.816E+11
C-14 t2s7E-04 6.30 12.60 O.OOE+00 8.11E-44 1.62E-03 o076 3t7E+11
C14 __ 2.8120E-06 6.30 12.60 O.OE+00 1.77E-05 3.54E-05 0.0o50 2.427E+11
a-243 1.7940E-07 6.30 12.60 O.ODE+00 t.13E406 2.2fE-0f 0.1250 1.762E+1

rm-244 1.5262E-0 6.30 12.60 0.00E+00 1.07E+00 2.14E405 0200 7020E+11
Co-23 12829E+D0 6.30 12.60 O.ODE+00 8.39E+06 1.5f2E+01 0..3760 1.OSE+11
Cs-134 9.0541E-02 6.30 12.60 O.OOE+00 5.701 2.432+O 04.760 13+12
Cs 135 3.2195E405 e.30 12.60 QODE+eo 2.03E404 4.0SE404 OJ500 S.s51E+10

Cs-137 2.75ffE+OD e.30 12.eo O.ODE+00 1.74Es41 3.47E+01 12se t2t1E+12

Eu-154 1.6S8E402 e30 1ZffO O.OOE+OO 9.68JE42 1.S4E401 1.750 soosE+es

Eu-is5 2.9293E4-2 S.30 12.60 QODOE+00 1.5E-01 3 912-1 22se 1.J01E+0s

Fe 55 7.7158E401 e30 12.ff QO.DE+00 4.86E+00 9J72E+00 2.7500 1.037F+07

F93 ~~~~~~1.1111E402 e.,30 12.ffO O.OOE+00 7.0DE42 IAOE0E1 JSCOD 120tE+e6
1-129 7-3684E-47 e.30 12ffO QO.DE+00 4e4E-ff 9.2sE-ff 6.oo 6.7toE+eo

Kr8 s2-523E-01 e.30 12ze0 O.OOE+00 1.59E+C0 3.8E+00 7zoooo 7so2E o1
W237 1.2427E4S6 e 30 12ffO QO.DE+00 7.8SE4S6 1.57E405 11.CXO SAVsE 42

Pa-231 3.8511I E409 e.30 12.0 QO.DE+00 2.43E48 4.85E408

Pb-2tO 73DE-15 e630 12.60 O.ODE+00 4.6fE-t4 9.3tE-U4
PU-147 2.1023E+-0 6.30 120.60 7ODE+-0 132E+01 775E2-1
Pu-238 1.03693E-03 .30 12.0 0.00E+00 ffS4E3-0 1.31E402
Pu-239 5-5293E43 ff.3 12.ffO O.ODE+00 3.4E402 6.97E402

Pu-240 Z.1278E-03 6.30 12.f0 4OJE-0 1.34E-02 Z6e8E-02
Pu-241 1.0195E01 6.30 12.60 QOE+00 1.642E01 1.28E+01
Pth242 Z.3128E4e7 6 30 1226 .4ffE4S Z4E4S201
Ra-22e 527ffE-14 e.30 12.6o QODE+00 3.33E-13 6.65E-13

Ra 228 e.9338E-10 e30 12ffO O.ODE+Oa 1d22E49 2.44E 0s
Ru-10ff 9.1ff84E402 e.30 12.ffD O.ODE+00 5.7ffE41 1.1ffE+OO

Se-79 1.3018E405 6e30 12ffO O.ODE+OO 8.20E456 1.84E044

Sn-126 1.21e7Ees0 e.30 12as O ODrm E+s r 7 S7E4e5 1.53Ee44
Sr-90 2.ffO45E+OO e.30 12.81 O.ODE+oO 1.64E+01 3.29E+Ot

TRecr 4.4241E404 6.30 12to QODE+ooe Z79E403 5.57E403
TiF229 1.3713E-tO 6.30 12.60 QODE1+00 aff4E-10 1.73E49

Th-230 1.809CE-11 1.3D 12.80 OODE+0 1.14E-10 282E-io

TIF232 2.5578E-10 6e30 12.80 QOAM+0o 1.59E4-09 39E-09
Ti-208 1se6mm48 6ff0 12.80 QOAW+D 1.M07E7 2.U4E47

U-232 4.8737E4S8 e.3 12.80 QOOE+OD 3.07E47 61E-07

UB233 122D3E4n7 6e30 1280e ObODE+OO 7ea9E407 1.54E4S
U-234 1.5s2sE-C7 e.30 12.80 QOOE+oo 1.00E-ff 2.01E4S6

LL235 -z6194E-06 e3D QOO0 7.78E405 6t3E405 7.84

-236f 1-ff93E45 e.30 12.e0 QODE+oo 8.0DE45 1nD4

U-238 a6331E-08 e30 MOD 4.84E405 4.82E405 434~

Y-90 2eD606E+D e30 12.80 OOOE+00 Ie$*+Oj a2~4

MierFadnucides 2.27E+01 4.5E4

OH. -Vernhte &kde- Surrnar.Su n iknna 9 _. d Cts . -

r kmplate SelecEion Sumstyiaed I
Fraine.FD e e et Bs for Parnasedr Dif.rences:

Reaorr de LWANDU FCK DE LWANDUMZK YDFIDE
Fudt abddbW srssr

GaLNUantuensc U U
BOL Eift ar %a 19.99999834 10 to 20.1

Bunwp mt ( Wdr - Basis for bumnup used in asi:de

Fromn SFD i knt

mcninml ~ 3.511 a mx N Wbfd k t W xwW masdim

Checkcs

Estmtd Surm
Iturnup lunipler I Givn BuMLp S OL HM/Glsn EOL MM

Nominal: 1.031 1JC1 1c

PReador w ,w mm removat, Omge ONippin or ocbrdid cordairnmg toa inacon cesd for W~e.

Thenral Pwver
rloinirat Nee Bounding.

I Ouput Hea Output
(Waft) (Wags)
3.E41 7M3E-41

Total Total

_, tal ' up , lor AId W assocdatd wUh OtI ucw etw t be divided by BOL heavyrneta mastget edlc mpv ases (MWdIT).

DOEISNFIREP-07
4w Revision 0
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j
Fuel Radionuclide Inventory Worksheet I . I

ELFud anaTeiplate 1 - I liou
Fud Nam: TRtGA STD (ALUO\ U OF UTAH

SW ID l 699
Foe Units & Descr 63 -ELEMENT
t4eavy tallUas: B04.1 1Klg EOL.10.723kg
HOD S5og Slb: INEEL

'Fuel day start ftf 2035
Estimates a o: 2010

Ternpla. ThGA-AJ (LWAJ-Zrz Mm.. 10to20 U)
6TenPhiete 1-U,(UIWC 6.65

TeMPate B0L evy Uetw (MW 0.0Y018
TernbUM pOCwTIM 5 yen

Estieed1
Canister usJ

18"xS19 I
1 0.57

JIL Estorn420 t C 26 5 9 b y. 72 Gamma Sources

Pholx 'ToWa
lAlMWd Fro Nounlr Bound9 Fucl utfial Actuty, NomUWFud Ootm&*n Fuel EneWg Pholonafe

Radbonuclids Templabt. Fuel Bumup (UWO Ournup(WdW (CO Invenorea) knentdsCIo Group M oundir

AC-227 8.0532E-10 264.59 529.19 0.0DE+00 Z.t3E407 4.27E-07 A3 4 2V
A0-241 22ssE-03 264.59 529.19 O.OOE+00 5.97Et01 1.20E+00 0.0150 s.s64E+13
A8-1242m 1.42sE-0 264.59 529.19 0.000E+00 527E-04 1.SE4-03 0.050 1.507E+13
Am-243 2.-7M4E07 264.59 529.19 O.OEo00 17E202 1.23E+04 1500 2.421E+13
C-14 4.330SE+00 264.59 529.19 0.00E+0 t.t5E402 .122E402 o1.s75 .4S702+13
Cks 4.3023E-M 2e4ss9 529.19 O.OOE+ao t.t4E oS 22aE-05 o.oeso 1 2ssE+13

Cm-243 2.742sE407 264-59 52919 O.ODE+OO 7.26E-05 1.4sE4D4 0.1250 1.943E*13

CnI44 atsO54Es-0 264.59 529.19 0.00E00 1o34E-04 1.37E203 0.2250 1.065E+.3
Co-60 3.167aE-02 264.59 52919 0O.DE+00 820E+00 1.54E+t0 0.3750 4.a3E+12
Cs-134 1.0367E-Ot 264.59 529.19 O.0OE+D0 2.74E+01 5.49E+00 05750 5.121E+13
Cs-135 3.1549E-05 2e4.59 529.19 O.ODE+Oo 83s5E43 1.67E402 DAMo 1.507E+13

Cs 137 2.7seW+oo 264.59 629.19 O.ODE+OO 7 1E+02 tA46E+03 1 tscD 1s6A2E+13

Eu-tS4 1.34s0E+00 264.59 52s.19 O.ODE+OO 3.57E+02 7.t4E+C_ I.50 4.470E+11I

Eu-155 4-aaDE-01 284.59 5-2.19 O.00E+O0 1.A6E+02 Z.3ZE+G2 22500 5.433E+1O

Fe-S5 as762E403 2e4.59 529.t9 oOOE+oo Z.30E+00 4ss9E+00 2.7500 4AI13E4Os

14-3 t.o505E402 2e4-W s2^t9 ooDE+00 2.86E+00 s 72E+Co 35000 s 1SaE407

I
I

J
1-129 7.3805E407 264.59 529.19 o.0OE+00
Kr-85 2.5218E01 264.59
Np-237 11.0X0 3.981E+00

0.00E+00 9.522E? 1.9DE-06
529.19 O.ODE+00 2.18E-12 4.37M-12

Pn-147 1.2767E+00 264.59 529.19 O.ODE+00 3.49E+02 t.tOE+03
u-23s 13s14-03 264.59 s2s.19 o.DE+00 3.478-0 7.sE-01
U-239 12647E-03 264.59 529.19 o.0DE+00 161E+06 3.0tE+OO

PU-240 22647E-03 264.59 520.10 O.ODE+OO s.s9sE- I2GE+C0
-241 12-s74E-51 26459 529.19 0.OOE+00 .33E+01 61.3E+01

PU-242 &0602E-07 264-9 52z19 QO.OE+OO a10E-05 1.62E044

Ra-22S s.7353E-14 284ss sMsus OOOE+CO 1.52E41 3.&04E-11

R-22e 1.10E-10 2659 529.19 O.OGE2+Co 4.01E480 9.6GE48
RU-106 s.3744E402 2e4.59 62M19 o.OGE+CO0 2.48E+0 4.s6E+Ot

S5P79 12938E-05 2e4.s9 629 19 QO.DE+CO 3.42E403 QasE43

Sn-126 1223sE-05 264.59 s2.9.t QODE+OO 3.24E-W 6.4sE43

Sr-sO Z.6000E+00 264.59 s6s.ts O.OGE+OO &8SE+02 t.38E+03

TC-99 4.4t20E404 2e4.59 s2.9 O.OGE+OO 1.17E-t Z.33E-0t

TiF22g 1.4749E-10 2e4-s 529.1s O.ODE+Co 3.9E0E8 7.80E-08

Th-230 1.9549E-11 2e4-ss 529.19 QCO0E+OO &.17E-W 1.03E4S8

Th-232 Z.3744E-10 264.59 529.19 o.O0E+cO 62sE-0s 1.26E.07

TI-208 1.9459E-r 2S4S59 52919s O.ODE+Co s.1sE48e 1.03E405
U-232 5.601SE-M 264.59 529.19 O.OGE+Co 1.48E-0 Z 96E-05

U-233 1.3132E-07 284.59 529319 Q.OOE+Co 3.47E-0s &eEss05

U-234 1.7323E4?7 264.59 529.19 QOGOE+oo 4.58E45 9.t7E-0s

U-235 -2.6t5sE486 264.59 O.oo 4.73E403 4.04E403 4.73E403

U-23S 1.Z717E405 2e4.59 529.19 O.ODE+CO 3.WE43 S.73E43

U-238 43.sssE48 264.59 0.00 Z.96E43 Z.95E403 2.s5E43

Y-90 2.6015E+00 2e4-s9 529.19 QOGE+OO &.aBE+02 1.38E+03

Othr aconclle 1.OtE+03 Z.01E+03

lUTenvaSelection~unnn.1hnQpSwmuys~nd~cks
Tempiate Selection Summary

Fro SFD | Used Basis for Paramee D ifrne
Raect Iboderstor. LW AND U ZIRC HYDRIDE LW AND U ZRC KYORIDE

Fud Cbddtg AUM
a06. HU Contunsts: U U

806E nch dme t% 19.89699619 10 to 2D.1

Sunup Summary (MWdf __ hr bu_ used In estimate:
I ~~From _ _ _ _mu

|NomblddIIZIIIIZ A 264
4

1 bnW1 Sthmonwdef
1 529 1! bmaW lo be 8in nlo"ttb bwAq

Checka I

Estimatd BUMp
Bunupsh NLW MU 0. C.Glven Burwp Estimhated 10E. H PtWreft EX MIA

orir 1.30
'Reaer cro m bradalon Ceased for fuel.

I

I

Thermal Power
lombula Heat. Bounding

Ou=piM He output
4 at ) (W aU st

1.33E+e1 2.66E+01
Total Total

_;.

'Total bhm k af luel asaodaed wl IhIs wkee nmid be &Aded by BOL hey metal mase Io 9e speCIc burri vaks (NWdiV.

DOE/SNFIRI-P-078
Ftevisim 0
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Fuel Radionuclide hwerntory Worksheet : : I

I ,u Tb a Ta eWo iu . E
Fuel Name: TRIGA STD (ALUM) UNIV. OF TEXAS

SN D .a877
Fuel Unis A Dew: 69 -ELEMENT

m"e A: BOL-12.75ftg: EL.12.675kg
ROD Slorage Slte: INEEL

'Fuel decay SW" date: 1973
Ea tes5 a cc. 201O

Tmplate: TRIGA-At (LWA D-ZoZ Aiu, 10 lo 20D% U)
aTleciplate Surnup(MWd): 6.65

Template S0L Rem Metal Mss (M: 000018
Tonplate Decy me: 35 ve:rs

Estirmted
Cawster usage

0.62

gjIdR.E* BXi"S I X6 ; mF b Y. n b G amineSours

1-129 ~ - .86E0 866 172 0.050 6*-0 1. 0 5._ _ 00

CUIMWd Fram Nominal Bounding Fue d hal Activiy Nominl Fuel Bounding Fuel Enegy htosr

Radibnuclde T mplae Fuelsurnup (Wd~ SupQIMWdf (CQ Inb<wdCI) bInventd(cl) :Group (bounding)

Ac-227 3.1504E49 86.62 171.24 0.00E+00 1527E+07 1.0E0 7. Avg. 16V

An-241 4.165E-03 66.62 17124 OOOE+00 4.12E-04 25E-041 0.0050 1268E+t3

A-242m 1J733QE4- 85.62 17124 .E+00 149E-04 2.9sE44 0.0260 Z600E+t2

AmP23 _ 3.32E-47 8_.62 171.24 0.00E+00 1.99_5 36.6E5 01037S Z359E+t2

C-14 4.53583-04 e65.2 171.24 O.OOE+00 .70E4-03 73E3 0.0575 Z376E+t2

cl-3B 413G23E-08 85.62 17124 0.0OE+00 3E6 7.37E4B 0.0850A0 1.3E+12

Cm-243 1.3229E07 85.62 171.24 OOOE+D 1.t3E45 227E-05 0.250 t225E+12

Cm-244 tOOOE4-0B 85.62 171.24 0.00E+00 81.E5 1.71E-04 e1 1267+12

co-so 6,0120E404 86.62 17124 O.OOE+W0 2545E02 1.03E41 +075D 6378+lt

Cs-134 43s4E4-0 85.62 17124 O.OOE+W a.73E404 7AsE5 4 5S- 6E0+12

CRa-2 &1049E05- 86.62 171.24 O.OOE+W 2.70E4-3 5AOE403 08530 ME+11

Cs-137 1.3748E+O- 85.62 17124 O.E00 D 5.0BE+0 2E+02 2263- 463BE+11

Eu-1154 1=_ 04t4t-1 85.62 17124 .OWE+W 1.034 01 Z.6E+01 1.7 1A27E+10

Eu 155 _ 45_61E63 85.62 17124 O.OOE+W 1.WE01 1.UE+W 22500 2.81E40

FeSn- 21.33E-06 85.62 17124 O. 00E+W 2151E4-04 6.02E-04 375X 92SE+

H-3 2.0075E43 85.62 17124 O.OOE+WD 1.J2E401 3A4E41 J030 Z452Ee2

1-129 7412E-047 86.62 17124 Q.OOE+00 6-37E-4 12E8E44 Sim I65-0

Kh-85 363426-10 86.62 17124 O.X0E+W 1E+W 5506E+.0 73370 1.166E+01

Np-237 14977E4-0 65.62 17124 O.OOE+00 12sE-04 215eE1-4 1106 C00W4EO

Pa-23t 2.175E-1 85.62 17124 0.00E+0 96.E0-07 t.03E4B

Pb-210 1.354E-130 65.62 171.24 O.OOE+00 1.33E-11 627E-01

Pn-,17 7s3M1-04 65.62 17124 0.00E+O .645E-02 129E-01

Pu-238 1166BE-03 65.62 17124 O.OOE+W 9.13E-02 1. 83E41

Pu-239 6.6902E3- 65.62 17124 0.00E+00 42.7E50 1 6t4E4t1

Pu-240 2.271E43 85.62 171.24 Q.OOE+5 0 11I93-0 5aB7E-01

Pu-241 279620-02 85.62 17124 Q.OOE+0 2.S4E+00 .603E+0

Pu-242 3.8602E-07 5.62 171.24 3.43E503 2.4- 62 3 -t4EoTs

Pa-2 B_ 1,0704E-12 85es 2 171.24 QWE+OOW 9A6eE-Ii IAE10

_2-8 _ 2,3654E-10 85 s.e2 U11.2 _ *D& 2.3_0 4.5EW

Ru-106 1.0444E-10 es.e2 117124 O.WCE+OO ^9,4E0 1.79E-48

Se-7s 12934E-M 85.62 171.24 QWE+COW 1.11E43 2.21E403

Sn-12B 12236E-05 85.62 117124 O.WOE+W 1ve5E403 2.10E43

Sr-go 12740E+O0 85.62 17124 0.00E+W 1.09E+02 2.1SE+02

Tc49 4.4120E404 ss.e2 171.24 O.OOE+W 3.78E402 7.s6E402

Th72s e.42BE-10 _ 5.e2 71_24 O.WOE+W0 5.50E408 1.10E4-7

Th230 1a594E-18u2 1.3 171024 O.0E+W 2.07E09 2.S1E.0

Tho232 . 2.3744E-10 8s.e2 17124 O.ODE+W 2.03Er0s 4.07E-0

Tl208 1.5774E4-8 8s.e2 171.24 O.W0E+W1 1.35E46 2.70E4B6

= 4.25ilEUd8 s.e1 __ 17124 O.OOE2+OO 3.84E406 7 28E406 Thermal.Power

3 1.§155E47 85.e2 171.24 O.WDE+W0 1.13ME456 2-54 Ni0en lrate .01Heat 0

U24 3.W03CE47 $5.62 171.24 QODOE+OO 2.57E405 _ 5.1ff45 Output Mesta Oudput

LO-= -2.614f4E-6 85.62 QW 6.52E403 6.29E403 6.62E403 Waits) ; Malts

LO-= 12720E-05 85.62 171.24 O.ODE+OO 1.09E403 2.18E403 A4E4EW 2a8E+tO

U-238 __ 4.857E408 _ _85.62 _.0 _3WA3E403 3.43E42-3 3.43E403 Toull Tebil

Y490 1.2744E-+00 85.e2 171.24 QOOE1+W0 1.03E+07. 2.18E+02

OIWeRadionclides 
130EN+02 2.61E+02

Template Selecton Summary
frain SFU Uedt Basis r or Paramee r Dfferenee

Reatr:|ldeso LW AND uZRFC YDRIDE ILwAWDU21C HYDIDE

D OL tS r n #:| 20 
Mac 2 23.3

Bumu Summnny jW )'a asis fr bu9 td h In-ate:

Nlomia:I Fro SD 20i E62 xtimow~htleby #$d

Estimated Sumu

p Gh~~~~e"f SWIdI Stis SOL HM.onE1.M

Wominiall 0.1E---- |- ta

11Agi 0o

*Fulblll bora ~wa11bdll t ZbbtwIllUwtn be i~wtO~bsBX avy oRMIllgblMISJ bpt ak tilp I0dV).

DOEISNF/REP-078
Pavision 0
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j
Fuel Radionuclide Inventory Worksheeet

Lwarh end Trmplate lfllr : U . -,;
Fuel HaNm TRIGA STD (M USGS

SNF ti0: 267
Fuel Unis & Cr 222 -ELEMENT
Heavy Ilt"d Me: BOL442224kg EOL=41292ft
ROD Shwrlel Saw INEEL

'Fuel d abt dat 2035
Estrinte as of: 2010

Tempate: TRIGA-AI /LWAJ-Zax. Aun.,10 0 20%. U)
ITemptstsBnMup(MWd4: 6.65

Templat 500. Heavy Meal Ma1 (M: 0018
Tennl F . s

Estimated
Canister usae J

18-x1V
i 2.00

j1IEstirtmatm .: n x 5e b Y. yb Gamet Souces

: . ~~~~~~Pboton Total
CLIIAI From Nominal Bounding Fuel Initlal Actvt Nominal Fuel Bounding Fud Energy Phdotorss

Radlonuctlid Temnplatb Fuel Bumup (MWdv Bumup IUWdO (Ci) ivntorf$(CI). bnventorieap) Group (boundin)
Ac-27 8.0632F-10 889.99 1,779.99 O.OOE+00 7.18E-07 1.44E-06 Av V
Am-241 2.2586E-03 889.99 1,779.99 O.OOE+00 2.01E+00 4.02E+00 0.0150 3.012E+14
An-F242m 1.9925E-06 889.99 1,779.99 O.OOE+00 1.77E-03 3.55-03 o.o250 6553SE+13
A.-243 2.3323E-07 889.99 1,779.99 0.OOE+00 2.08E-04 4.15E-04 0.0375 8.145E+13
C-14 4.3308E5 889.99 1,779.99 O.ODE+00 3.85E-02 7.71E-02 0.0575 6244E+13
01-36 4.3023E-08 889.99 1,779.99 O.ODE+00 3.83E-4 7.6vE-05 oJo&SO 4.371E+13
Cm-243 2.7429E-07 889.99 1,779.99 0.00E+00 2.44E-04 4.88E-04 0.1250 6e37E+13
C,-244 3t1504E-4 889.99 1,779.99 O.OOE+00 2.80E-03 5.61E-03 02250 3.649E+13
Co4-0 3t1008E-42 889.99 1,779.99 0O.OE+00 2.76E+01 5.52E+01 o0750 1.-24E+13
CS-134 1.0367E-01 889.99 1,779.99 0.00E+00 923E+01 1.85E+02 0.570 2.0WE+14
Cs-135 3.1549E-05 889.99 1,779.99 0.00E+00 2.81E-2 5.62E-02 0.8500 5068E+13
Cs-137 2.7564E+00 889.99 1,779.99 O.OE+00 2.45E+03 4.91E+03 12500 5.2_53+13
Eu-164 i.3490E+00 889.99 1,779.99 O.OOE+O 1.20E+03 2.40E8+3 1.7500 1.503E+12
Eu-155 4.3880E Ot 889.99 1,779.99 0.00E+00 3.91E+02 7.81E+02 z2500 1.8Z7E+11
Fe-55 8.6782E403 889.99 1,7799 O.OOE+00 7.72E+00 1.54E+01 I z7500 1484E+09

J
J
j

Hi3 1.0805E-02 1,779.99 0.00E00 9.62E+00 1.92E+01 3.5000 1.735E+O8
5.0000 1.042E+03 -'

1.4463E4-0 889Q 199
1- s 5g7i>S Vae 3n . ,,a an An -

5-72t0 82511E-15 88Q99 1,779.99 O.OOE+00 7.34E-12 1.47E-11
in-.147 2.G7ff7E+0O 8899 1,79.99 0.008+00 1._8-03 2.18E-02

-238 1.3514E403 889.99 1,779.99 O.OOE+00 1.2uE+00 2.41E+00
TcF239 .491474-03 889.99 1,779.99 o.OOE+00 5.07E+00 1.01E+01
Fo-240 2.247E-W 88.99 11779.99 O.O-E+OO 2.GE+u-0 4.03E+w0
PU-241 12574E-01 889.99 1,779.99 0.OOE+00 1.12E+02 2.24E+02
t-2242 1.0fO2E4-7 889.99 1,779.99 O.w0E+00 2.72E4-04 5.45E-04
F_-228 2.73SvE-14 889.99 1,779.99 0.00E+00 5.E-11 -01.02E-07
FaF2281 t.8150E-10 8Sm9.9 1,779.S9 O.GOE+w t.ff2E407 3.23E407
RU108 9.3744E42 88.S9 1,779.99 O.GOE+w 8.34E+Ot t.ff7E+02
SO-79 i-938E45 883.99 1,779.99 O.OOE+GO t.t5E402 2.30E402
Bi-t28 t 2239E456 889.9 1 779.99 O.OOE+GO t.O9E402 ZI8E4_2
ir-SO 2.-Ow0E+w0 sa9.90 1,779.99 O.GOE+OO 231E+^3 4.ff3E+03

Tc-99 4.4t20E-04 889.99 1,779.Q9 O.OOE+GO 3.93E-0t 7.85E401
Th-229 1.4749E-10 vS9.99 1,779.Q9 O.wOE+OO 131E47 Z.6vE4(7
Th-230 1.9549E-1t 889.99 1,779.99 O.E+00 1.74E-08 348E-06
Th-232 2.3744E-tO 889.99 11,7M-99 OwOOE+GO Z11E-4-7 4.23E-47
D1-m0 1.S459E48 88QQ9 1.779.99 O wOE+w0 t.73E405 3A8E456

I

j

U-232 5.601#4-08 1-779.98 O.-wE.w 4.099E4- 9.97F05 Thne.mn Pwor I1,779.99 O.0E
LJ4
Ur235

E+GO 1.17E-04 2.34E-04
+00 1 54-04 3.08E-4
-02 1.S88E-2 t.82E-02
+00 1.13E-2 226E-02
E42 1.13E4-2 1.14E-02
+00 2.32E+03 4.63E+03

Normind Heat Bounding
Output Heat Ouui
(Wartal (Watts)
4.47,+01 8.4E541

Total Total

6.77E+03
Tenl. T Selectis- rar ur SuffrnwY. a"dChecW _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

Temrptate Selection Sunmnary _______

From SPB Used Basis for Parameter Dlffemne
Iteactor "YRD LW AmQUmZRCIIIORI

Fue AedtLUM ALUM
BOMHN Contuentbs. ~ -~U

BOL End chmened1 19296 10 l 20.1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Suu~y(U084' f_________~aior buirnup used In estfinat:
Frorm SFD ~ Estirmated

899is4dbm c*saW fmm fthemsy metemm dealroyed.
Sound_______________1.779 99oarq ham amedstatmm oii bersW

flihecics

I

1)

J
I

flm__ ..ata I Estlimaltd! M-UPI
Estmae EO0 HMOlWv3 60L HY

i 1.00Nomkhb
Reudbeol

Reactor tdo* m, oremmovv d wap. dthg or ohw dte conflfn 50 hkrada ceased to ru.

rTot beu for a fl asodated wv11 thi wo*kseet be dvkds by S0L hey meta mass to get sprmedc busi value (MWddr).

J

jDOESNPREP-M
RewlsiDn 0
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Fuel Radionucide hventory Worksheet f : ? .
L Fad and Template W ronwe 1a l

Fl Maine: T8GA SID (ALWA) ZAIRE
SNW D S 487

Fuel Uhlts A Deser: 6 -ELEMENT
Heav Metal Mass: BOL.10.6kg: EOL.1O.062kg
ROD Storage Sit: INEEL

'Fu" decay s date: 2010
Eadmites as of: 2010

Template: TPIGA-AJ (LWAU-Zrx, Aluan., 10 bU 20%, U)
rempe t0uup(MWd): 6.65

Template SOL Hey Metal Mam (): 0.00018
Tenuilade DecayTime: S vears

Esimated
Canister usaoe:

16s10'
10.501

stimatesST mx,, a. X. b Y. Yn Gamma Sources
Photon Total

CI/UWd From NomiSal Bounding Fuel Iliial ActMty Nominal Fuel Sounding Fuel Energy Photonstsec
Radlomucide Templawe Fuel Bmup Wd' sumup (uWdf (Ci) h1entorles(CI) htventodes(CI) Group (bounding)
Ac-227 8.0632E-10 147.36 294.72 O.E0+00 1.19E-07 238E-07 Avg 11eV
An-241 22586E-03 147.36 294.72 O.OOE+00 3.33E-O1 066E-01 0.0150 4.987E+13
Am-242m 1.9925E-06 147.36 294.72 O.OOE+00 2.94E-04 5.87E-04 0.0250 1.083E+13
An-243 2.3323E-07 147.36 294.72 O.OOE+D0 3.44E05 .87E45 0.W0 1349E+13
C-14 4-3308E405 147.36 294.72 O.OOE+00 638E-03 1.28E42 0.0575 1.034E.13
Cl-36 4.3023E408 147.36 294.72 O.E+00 6.34E-06 1.27E4-5 0.050I 7237E+12
Cm-243 2.7429E407 147.36 294.72 O.OOE+00 4.04E-05 .068E-05 0.1250 1.0822E13
Cm-244 3.1504E406 147.36 294.72 .OOE+00 4.64E-04 9.28E-04 02250 6041E+12
Co-60 3.1009E42 147.36 294.72 O.OOE+00 4.57E+00 9.14E+00 0.3750 2.689E.12
Cs-134 1.0367E401 147.36 294.72 O.OOE+00 1.53E+01
Cs-136 3.1649E-05 147.36 294.72 O.OOE+00 4.65E-03
Cs-137 2.7564E+00 147.36

?489E+11
1.29E+02 22500 S026E+10

O.OOE+00 1 28E+00 2.56E+00 2.75CO Z468E+08
1.0806E42 147.36 294.72 O.OOE+00 1.59E+00 &18E+00 35000 ZM873207

1-129 7-3805E-07 147.36 294.72 O.OOE+00 1.09E-04 2.18E-04
Kr-85 2.5218E401 147.36 294.72 O.OOE+00 372E+01 7.43E+01

237 1.4483E-06 147.36 294.72 O.OOE+OD 2.13E-04 4.26E-04
Pa-231 3.5970E-09 147.3 294.72 O.OOE+00 5.30E-07 1.06E46
P5-210 8.2511E-15 147.36 294.72 O.OOE+00 122E-12 2.43E-12
Pn-147 2.0767E+00 147.36 294.72 O.OOE+00 3.06E+02 6.12E+02
PU-238 1.35142-03 147.36 294.72 .OOE+00 1.99E-01 3.98E-01
Pu-239 5.6947E-03 147.36 294.72 O0E+00 8.39E-01 1.68E+00
Pu-240 2.2647E403 147.36 294.72 O.OOE+OD 3.34E-01 6.67E-01
PU-241 12574E-01 147.36 294.72 O.OE+00 1.852+01 3.71E+01
Pu-242 3.0602E-07 147.36 294.72 O.OE+00 451E-05 9.02E-05
Ra-226 5.7353E-14 147.36 294.72 O.OOE+0 8.45E-12 1.69E-11
Ra-228 1.8150E-10 147.36 294.72 0.002+00 2.67E-08 535sE48
Ru-106 9.3744E42 147.36 294.72 O.OOE+00 1.38E+01 2.76E+01
Se-79 12938E46 147.36 294.72 O.OOE+00 1.91E-03 381E-03
Sn-126 1.2239E-05 147.36 294.72 0.002+00 1.80E-03 3.61E-3
Sr-9D 2.6000E+00 147.36 294.72 0.OOE+OD 383E+02 7.66E+02

5.0000 1.744E+02

Tc-99 4.4120E-04 14736
TS229 1.4749E-10

472 O.OOE+00 3.50E4- 7.DE-48
294.72 OOOE+00 Z87E-06 5.73E-06
294.72 OOOE+00 8.25E-06 1.65E45 Thermal Power
294.72 O.00E+00 1.94E-05 3.87E2-0 Noma Met Sounding -
294.72 O.OOE+00 2.55E-05 5.11E-05 I Ouut eat Output

0.00 43E-03 3.97E-03 4.36E-03 IWatts) (Watts)
294.72 O.OOE+O 1.87E-03 3.752-03 7AOE0+o 1ASE441

0.00 2.71E-03 2.70E-03 2.71E-03 TcTai ToWal

-2.6159#4 147.36

14736 294.72 0.ODE+00 3.83E+02 7.67E+02
5.60E+02 1.12E+03

IBasis for Parameter Dfferewncs:

I --
BOL b1 0 f o22010b2.

Burnup Summary (tiWw)' J8asl1for burnup used In estimate:

Frem 11FD Elffi Id
1or:ine 147W 36 _ _ unotabn dredy wSFDb=~db fIt.

Boundkg 214. 7 mbed lbe k rinal lasep.

Checks _ _ _ _ _ _ _ _ _

IEstialted Burrup/
umup OuRt0 GlvIIun LI E6uriated EOL HMGlwen EOL MM

NO~n i: O0 0181 0.99
. o ndbg: 0.79

'Reacbor Owiblown. core removal, slorage. fipftg orOter dte oinanming bat n aon ceased for fe.

i
0
m bew for4d kwl brsodased wih tie woksheet mud be dvkiad by 906 heavy metal mess b get spedfic burmp valius (MWea ).
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A
Fuel Radionuclide Inventory Worksheet

L Fud mId Tea411t lafo fati I '
Fuel N.am TRIGA SID i120 ROMANIA

SNF I W: 1078
Fue units * DW., 498 -ELEMENT
Heavy Need Mam DOL.124.51o EOL.121 .462kg
ROD So3gs SItU NEEL

'Ful dea yS dab 2010
EsImateas at. 2010

Template TRIGA-SS ILWAI-ZIA. SST. 10 b 20IA U)
bTemplate lkmuzp(UW4: 6.56

Template BOL Heavy Metal Mas (MT): 0.000195
Template Decay Tbm 5 year.

Estimated
Canister usae:

18x1W I
4.49

IIL.EsiFmates, t C XK. . b - Y. y.b Gamim Sources

: I Photon Totl
cvuWd FroS - Nominal Sounding Fud inital Activity Nomina Fuel Boundin Fud Energy

Temilate Fud Bunmp (MWd)W Bumup (UWd? tCn bwIetdeCI a tVsntloestC I G Grocas hboundinabPadlonutilfe
AC-227
AM-241

2.899.91 5,799.81 0.00E+00 2.47E-06
2.899.9i 5,799.81 O.OOE+00 5.32E+00
2.899.91 5.799.81 0.00E+00 4.10E-43

3; J
Am-242m 1.4129E-06 &1I
Am-243 1.4774E-07 2,899.91 5,799.81 O.OOE+00 42BE-04 8.a7E-04

t2tl71E-04
2.8120E-08
1.7940E-07
1.6962E408
12839E+00
9.0641 E-02

2,899.91 5,799.81 O.ODE+00 3.73E-01 7.46Et-01 0.0675 1 .03E814

Cm-244

2,899.9t
2,899.91
2,899.91
2,899.91
2,899.91

5,799.81 O.O0E+00 &15E-3 1.63E-02 I 0.0850 1.117E+14
5,799.81 O.OOE+00 520E44 1.04E-03 0.1250 8.111E+13 J4.92E-03 9.84E-3 022S0 9.475E+13

Co-60 0.3750 4088.E13
Ca-134 5799.81 I
CS-135 2,899.91 5,799.81 O.OOE+00 9.34E-02 1.E

2,899.91

Eu-155

S,799.81 0.00E+00 7.99E+03 1.60E+04 12500 557rE+14
S,799.81 0.00E+00 4.46E+01 &91E+01 1.750W 3714E811
5,799.81 O.OOE+00 8.49E+01 1.70E+02 22500 5.986E811
S,799.81 O.OOE+00 224E+03 4.48E+03 z7500 4.751E+09

J
Fe-55
H-3 1.1111E-2 I 3o000 S.5290E+0
I-129 7.3684E-07 2.899.91 5799.R1 5OOO0 3.117E503

A
Kr-8S 2,899.91 5.799.81 0.00E+1
Np-237 2,899.91 6.799.81 O.OOE+00 3.6DE-03
P8-231 3.8511E-09 2,899.91 5,799.81 O.OE+00 1.12E-05 2.23E-05

2,899.91 5,799.81 O.ODE+00 2.14E-1 I 4.28E-1 I
2,899.91 5,799.81 0.00E+00 6.10E+03 .22E+04

3.01 E+00 6.02E+00 jPu-239
Pu-240 2.1278E-03 2,899.9t

Ra-228
Ru-106
SO-79
Sn-126
sr-go

1.9338E-t0
9.16848-02

2,899.91
2,899.91
2,899.91
2,8M9991
2,899.91
2,899.91
2,899.91
2,899.91

5,799.81 O.OE+00 6.71E04 1.34E-03
1.53E-10 306E-10
5.81E-7 1.12E8-

5,799.81 0.00E+00 2.96E+02 5.91E+02

2.6045E+00

5,799.81 O.ODE+00 3.78E-02
5,799.81 0.00E+00 3.53E-02
5,t791 0.00E+00 7.S5E.03
5,799.81 O.ODE+D 1t28E+00
5,799.81 O.OE+00 3.98E-07
5,799.81 O.OE+00 5.25E-8

Tc-99 4.4241E44 2,899.91
Th-229 1.3713E-10 2,859.91
Th-230 1.8090E-11 2.859.91
Th-232 2-5278E-10 2,899.91
TE-208 1.6947E-08 2,899.91
U-232 4.8737E8- 2,899.91
U-233 1.2203E-07 2,899.91
U-234 t E592507 2,899.91

1.51E+04
257E+00
7.95E-07
1.05E-07
1.47E-06
9.83E4-

J
5,799.81 O.WE+D00 1.41E-04 2-83E-04
5,799.81 O.OE+00 3.54E44 7.08E-04
5.799.81 O.OE+00 4.62E-04 9.24E-44

e Power

U-235 -2.6194E-06 2.899,91 0.00 5.35E-02 4.59E-02
U-238 12693E-05 Z899591 5,799.81 O.OOE+00 3.68E-02
U-238 -&6331E-08 Z899.91 0.00 3.35E-02 3.34E8-2
Y-90 2.6060E+00 2A991 5,799.81 .O00E+00 7.56E+03 1
Other Racnuclides 1.05E+04 2

Nominal Heeld Souning
Ou0pa* e Hda out;"
(waltt) (wats).

15965+08 3386E.2
Total Total

j

095E+04
CIlLTemplata Selectio.Sumolary Run.. umaev and �, : o e �i

Fe-mph" sewcom Su
-

From SFD Usd IE
1eco Ww LW AND U DIRC HYDRIDE LW AND U DIRC HMRDE _

Fuel Claddng: 56T SST
BOL H1 Conathuent_ U I U

B0L Enrdchmen % 19 10 to 20.1

Slaa for Paamelte Difference,-

f

rjw1Ip Summry (UWdr . Basias for blwnup used In estslnats:

I

.Fn. SFD I E1EMtId
1212.38 29.1 na ncai1a~km lWa etp

5,79.SI~ocbn bvaamndm alcI ranird ea
-

J

L
BuwnupMufttaui I Estbaaedaeti I Eatliated EOL. HWGhtn EOL Hbi

I t.OQL.5
t371

z385

OTbassodt, dane b wobe meni, m r 9i deb cun d v a Leasadea kid

*rOW hirmip sord asu aesocatedn stitsl woekahest mud be &aded by AOL heavy metal mass to got spdoc bunqi vakws (MWdfklT.

-j
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Fuel Radionuclide Inventory Worksheet I .
;. Fuel sad -^Te late 6fu.raa..

Fuel Namew TRIGA SII 20eo (FE) ENGLAND
SWF D -1043

Fuel Itns A &scr5 2 -ELEMENT
evy MUt Ems: OL.-0376kg; EOLo367kg

ROD Storage Site: NEEL

'Fuel dy Mar date: 2010
Eatimates saot: 27DO

Template: TRIGA-SS (LWAJ-Zrx. SST, 10 ID 20%. U)
'Taepht murrutp(UMWO: 6.65

Template IO. Hay Metal Ma (U1T) O.OOt96
Tanolta 1 Thne. 5 s

Estimated
Canister usage:

S 0.02

IEstinmtes In X. Xb Yt . Yb Gamma Sources
Photon Total

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfeec
Addlonuclide Template Fuel Bumup (UWdf Burnup (MWdf (Cl) rventodas(Cl) hen-toris(Ci) Graup (bounding)

Ac-227 8.5173E-10 10.63 21.27 .O0E+00 9.06E-09 1.81E-8 Avg. M V
Ari-241 18331E43 10.63 21.27 O.OOE+00 1.95E 02 3.90E402 OD150 3.437E+12
Am-242m 1.4t29E406 10.63 21.27 .OOE+00 1.50E-05 aOE-05 0o250 7.i632.11
Am-243 1.4774E07 10.63 21.27 O.ODE+00 1.57E-6 3.14E-06 0375 65441E+11
C-14 12B71E-04 10.63 21.27 QOD.E+0o 1.37E03 2.74E-03 0.0575 6611E+11
CK- 2.8120E-06 10.63 2127 O.OOE+00 2.99E05s &98E-05 00850 4096E+.11
Cr^-243 t1 7s40E-7 10.63 21.27 O.ODE+CO Bst1E46 3B82E406 0.1250 2.974E+11I

Cm^=244 tIes6E406 10.e3 21.27 O.ODE+OO I BE05 3.61E405 0225 3474E+I11

Co460 12839E+00 1Q.63 2127 QODE+CO t37E+01 2.73E+01 OAS7S 1.763E+l I

Cs-134 9.0641E.02 1Q863 2127 QODE+CO 9.6l3E-01 1.3E+00 0575 2.3,4E¢+12

Cs-135 3.21ssE05 1Q.63 21tn QOSE+CO 3.42E404 CBSE404 OAS5C 1AOO6E+Il

Cs 137 2.7564E+00 10Q63 2127 QODE+CO 2.93E+01 s.86E+1 12500 Z043E+12

Eu-154 ts368E402 1Qs63 21tn OOOE1+CO 1.63E-0t 327E4-1 1.7bO0 1.31E*09
Eu-1ss 2.92s3E42 10Qs3 21tn OOO0E+CO 3.ttE41 e23E-01 22500o 2.1s5E+0s

hFe-5 7.716s13Et 10.s3 2127 O.OOE+CO s2WE+00 1.4E+01 z-7sc 1.747E+07

S3 1~~~~~~~.1111E42 1Q.63 21n2 O.OSE+CO t.tsE41 Z.35E41 sscoo Z27VE+OS

1-12s 7-36s4E407 10.3 2tn7 OOOE1+CO 7.84E-6 ts.7E-0s Si=C i.i3sE+oi
Kr-85 2s5263E.01 10.63 21.27 0.OOE+00 2.69E+00 .37E+00 7.0C00 1268E+00

237 1.2427E-06 10.83 21.27 OLOOE+00 1.32E-0s 2.64E-06 11.AAD 1.4aaE2-

Pn-147 2.1023E+00 10.83 21.27 0OOE+00 2.24E+01 4.47E201
Pu-23 1.03i303 10.63 21.27 0.00E+00 1.1E2-02 221tE02
Pu-23 56293-03 10.63 2127 0.00E+00 6.6iE202 1.18E-01
Pu-240 2.127sE403 10.63 2127 O.OOE+00 2.26E02 4s33E-02
Pu-241 1.0195E-01 10.63 2127 O.OOE+00 1.06E+00 2.17E+00
Pu-242 2.312iE47 10.63 2127 O.OOE+00 2.46E406 4.92E-0

Se-79 -318sE41
Sn-126
Sr-9O
TC-99I

s o10.63 21.27 OO.E+00 1.38E-04 2.77E-04
5 10.63 21.27 O.OOE+00 1.292E4 2.69E-04
0 10.63 2127 OO.E+00 2.77E+01 6.54E+01
4 10.63 2127 O.OOE+00 4.70E03 9.41E-031.4241E4)

T320 1.6S47M-0 10.63 21.27 .OOE+00 1.801
1.09 5.38E.09
1.07 3A60E-07
:-07 1.04E-06
1-06 2.60-06
:-O6 3.39206

Theimal Power
Nominal Heat Dounting

utout 'Het OutmutE+00 1.69
-.6194E-06 10.63 0.00 1.62E-04 1.34E-04 1.62244 (wats) fWatts)

t10.63 2127 O.ODE+CO 1.35E04 2.70E-04 6.19E41 1A.M+co
h 10.63 0.00 10oiE44 t.O1E44 1.OE144 I Total Total

Y-90 2.6060E+00 10.63 2127 OCOE++00 2.77E+01 5s4W+01
3.83E+01 7.67E+01

reaplt litelecton Summai'

Reactor Moderator. LW AN

I , ~~~Fuel Oadde.
SOL HU Consiltuentsr

3OL Enrichment Vk 1

Inu n SRummarv i=Wdl

BasiE for Parameter Differences:

1--- -U I

~~~~~~~I I 10D2.1 I. ~hn.nee .~~a

I%.- I Fram SU I Estbiated
10631 6.S7y,10"kml es Mm *8* tom SFD (Mcauled ID WMd

21 .07 Aou at be eedtobOVAlaeO rI I bhsie
s r - r

-

- I
Estimnated 3iai~

Strmo~ Ifultis~sr I Glen Sunup Esantedt E0 HWMGlven E01. HU
CO0 OM04 1.INomnat

-. ,

'Reactor nweremoval dorage, e, or other date rm*gw tat naaoneased frs.

'rotai beew tor as fe asdsated bio d workLee muat be &-mad b Sol eam met aw get gpedi bami mue fIWdbMT
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J
Fuel Radlonuclide Irnentory Worksheet

IuAw-41 , W laftelnto:r -,a
Fud Nc TRIGA SID 2M20 ARRR

SNF ID U 780
Fuel UnitsAaecrc 15-ELEMENT
He" MaW Mass: D0L.10275kIg EOL.&179kg
ROD Storage Site: INEEL

'FUi decey at dat 2035
Estbriawe o"d: 2010

Tm TRiGHSS (LWA.Zrx. SST. 10 Ia 2, W
'remplas BnU(mdW* 6.65

Template DO Heat Mea MN (UT): 0.00195
TemplutDera Thim 5 vw.

Estimated J
Caniser usage:

1x13d . _
0.14

IEL Estimats~ i M X. s b V. Y I Gamma Sources

CJI/Wd From Nominal Bounding Fuil initial Activity Nouinal Fuei Bounding Fud
Tamujats Fuen BurnuD (MWd)' Bumup OAWd' (CMD IlnvntoedCh Inventorhes(CII

Phoi Os Otal
Energ Photonaftee
Groini, 1 bounclinutRadionuclide

Ao-227
Am-241
AM-242M

8.s

1.1

, . ... . .. _ _, ..... - v

41 E-06 Avg. MAW J6.466E614
1129E-0S 2000.38 4.000.7S O.OE.+(

Am-243 1.4774E-07 2.000.38 4,000.76 O.OOE+00 2.96E-04
C-14 1.2871E-04 4,000.76 O.OE+00 2.57E-01
Ca36 2.8120E-06 2,0D038 4,000.76 0.00E+00 5.63E-03 1.13E-02 0.0850 7.705E613 J1.7940E-07 2,000.38 4,000.76 O.E0+00 3.59E-04 7.18E-04 0.1250 5.095E.13

O.OoE+O0 3.39E-03 6.79E-03 02250 6.53t6E13
2.57E+03 S.14E+03 0.3750 3.317E613

Cs-134 4.410E414
Cs-135 3.2195E-05 2,000.36 4,000.76 0.00E+C
Ca-137 2.7564E+00 2,000.3S 4,00D.76 0.00E+00 5.51E+03 jEu-154
Eu-156
Fe-55

1-129

1.5368E-02 2,000.38 4,000.76 0.OOE+00 3m07E+01 &615E+01 1.7500 ZSQ2E.+11
2.9293E-2 2,000.38
7.715BE-01 2,000.38
1.1111E42 2,000Q38
7.3684E-07 zooo 0.
2.5263E.01 2Z000.38

4.000.76 O.OOE+00 s.66+01 1.17E+02 z225o 4.129E+61
6 o.ooE+00 1.54E+03 3.09E+03 27500 3277+09

2.22E+01 4.45E+01 3.5000 3814E+06
E43 5.0000 2.103E403

i
K(-f85 4 2.3a0oE02
NO-2 1.2427E-06 2.000.M 4,000.76 2.711E601
Pa-231 3.8511E-09 2.00C.3 4.000.76 .0ooE+00 7.70E-06
Pb-210 7.388OE-15 2,000.38 4.00076 O.OOE+00 1.48E-1i 2.96E-1I
Pm-147 2,1023E+00 2,00038 4,000.76 O.OOE+00 4.21E+03 841E+03
Pu-238 1.0383E-3 2,000.38 4,000,76 O.OOE+00 2.0sE+00 4.16E+00
Pu-239 5293E-03 2,000.38 4,000.76 O.E0+00 1.11+E01 221E+01
Pu-240 2.127sE403 2,000.38 4,000.76 O.OOE+00 4.26E+00 aSIE+00
Pu-241 1.0196E41 2,000.38 4,000.76 0.00E+00 2.04E+02 4.08E+02
Pu-242 2.312sE407 2,000.36 4.000.76 o.OOE+00 4.63E-04 925E-04
Ra-226 5.2782E-14 2,000.38 4,000.76 o.OOE+00 1.0SE-10 2.11E-10
Ra-228 1.9336E-10 Z000.38 4,000.76 o.OOE+00 3.E7-07 7.74E607
Ru-108 9.1684E-02 Z000.38 4,000.76 o.OOE+00 1.83E+02 3.67E+02
sI-79 1.301SE-05 2,003 4,000.76 0.O0E+00 2.60E602 5,21E402
Sn-128 12167Es-0 Z000.38 4,000.76 QOOE+Co 2.43E-02 4.87E-02
Sr-g0 2.60456E+00 ZOOa8 4,000.76 O.OOE+00 5.21 E+03 1.04E+04
Tc-99 4.4241E-04 ZOO238 4,000Q76 o.OE+00 8.85E641 1.77E+00
Th-23 13713E-10 2,OD03 4,00.76 O.OOE+00 274E607 5.49E-07
Th-230 1.090E-1 I Z000.38 4,000.76 O.OOE+00 3.62E-08 724E-08
Th-232 2-5278E-10 2,000.38 4,000.78 QO.OE+0O s06E-07 1.O1E-0
T1-20B 1.6947E-8 2000.38 4.0DO.78 .oOE+C0 3.3E-05 a78sE-5

A
j

'1
4,000.76 o.ooE+00 i.75E-05 1.95E-04 Themal Power JoOOE+0 2.44E-04 4.88E-04

U-234 1.5925E-07 2,000.3 4,000.76
U-235 -2.6194E-06 2,0o38 0.00
U-26 126936E-06 2,00038 4,000.76
U-2 -33316-OS ZO.38 .O00
Y4.0 2.6600E+o00 2038 4,000.76

0.005E+0
436E-3

Nomial Hea Bourdin
Output H"a Output
Watts)' (Watts)

1.16E+02 233E+02
TotW Total I0.006+00

_ _ _. _ ., ., . _ .

Other Ridnucbes

rM Tmvbft Selection Softm!
iTemplaft Selection FG-Onm

7.216+03 - 1.44E+04 _]
I- ~~ Ii

I ~~~~~Froma SF0 Used HE
Re8actr Modertor4jLWANO RCHYDFIOE LW AICU ZIRWODIVRIE

Fuel Cladding .Sj 5T
SOL HuN Co. athuunta UDOL Fu qhm Lw. la ______9 101.901

lasla for Parameter Differencee: i
[stirnup Sumrmwy (MWdI ]i ass for bhrnup used he estimat:

-

I
rm S

4=.0076)uowdn buomp aseuedtbeb~fk mW kfdbmqL
. . I. . .

chtecks_ _ _ _ _ __
_ ~~~~~~~~~~E~md Bunp

Burnupau Given Brnup EstImated EOL H11Ghen EO Hi
Nomh1 s.71 .44 L 1.is

bouading:l: 11.42
'Reacor itdawn, com removal. storage. s*ppln or oth dat coirqming ted 1mrtion ceased for tud.

'oalV braW lord f binmdb dweaL th mospn b 9akw V {iWT).

J

.
J
JDOE/SNFJREP-078
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Fuel Radionuclide Iiientory Worksheet

X fad WAn Template Wormation II
Fued K TRIGA STD 203 UNRC

StNF D # 1063
Fuel Unit & Dew: 8 -ELEMENT
Heavy Metal Mass: BOL.3.96g, EOL.3E6kg
RNO Storage 66.: INE1L

Vuel decy elar date: 2035
Eatimalsa as at 2D10

Tmnptae TRIGA-SS (LWAP-Z ,,x SST. 1IDS20%. U)

Oremplate Bunup(Uwd): 0.65
Templat S OL ey metal Mass MT), 0.000196

Temolate De" The: S eas

Esthrated
Canister usage

116x101
0.07 1

EImates . n N. x, b Y. Yb Gamma Sources
Photon Total

CIWWd From Noninal Sounding Fuel hitial Activity Norminal Fuel Bounding Fuel Energy Photonsimec
Radfionuclide Terplate Fuel Burup (UWd' Sturnup (MWd)

5
(C) Inventorles(CI) htventortaga) Group (bounding)

Ac-227 8.5173E-10 0.00 0.00 O.ODE000 O.ODE+00 0.00E+00 Avg. MeV

Am-241 1.8331E-3 0.00 0.00 O.OOE+00 O.OOE+00 0.OOE00 0.0150 4.193E007

Am-242m 1.4129E-06 0.00 0.00 O.OOE+00 O.OE+W00 O.OOE.00 0D250 OJDO0E400

Am-243 1.4774E-07 0.00 0.00 0.OOE+00 QOOE400 0.ODEOD0 0.0375 5.713E404

C-14 129871E-04 0.00 0.00 0.OOE.OD O.OOEC00 0.OOE+00 0.0575 3498E.04

CP3 2.8120E-06 0.00 0.00 0.000+00 O.E0+00 0OE+00 0.0850 4 E881406
Cm-243 1,.7940E407 0.00 0.00 0.001+00 O.OOE+00 0.ODE400 0.1250 OMBE406

Cm-244 5962E-06 0.00 0.00 O.OE000 0 O.OOE+00 0.000,0 02250 3A10E407

Co-OD 1.2839E+00 0.00 0.00 0.OOE+00 0.OOE+00 OO.E+00 03750 85100E04

Cs-134 9.0541E402 0.00 0.00 OOE+00 O.E0+00 OO.E+00 0s750 4.188E+03

Cs-135 3.2195E4- 0.00 0.00 0.00E+00 QOOE+00 0.OOE+00 O.8500 637.02

Cs-137 2.75640+00 0.00 0OO O.OOE+00 0.OOE+00 O.OE+00 12500 3.9060.01

Eu-154 1.S368E402 0.00 0.00 0.OOE+00 0.OOE+00 QOOE+00 1.7500 1.911E01

Eu-tSS 2.9293E402 0.00 0.00 0.00E+00 0.E0+00 0.OOE+00 22500 1.107E001

Fe-85 7.7158E41 0.00 0.00 0O.OE+00 0.OOE+00 0.00E+00 2.7500 6433E000

H-3 1.1111E.02 0.00 0.00 0.000+00 0.OOE+00 .OOE+00 3-5Do 65751E000

1-129
Kr-85

0.00 0.00 O.ODE+00 QOOE4+00 0QOE400 6000o Z471E.0O

0.00 0.00 O.OE+00 0.ODE+0 QOO440 7.0000z Z844E01

0.00 0.00 O.OE+00 O.ODE+00 O.OE+00 I 11.0OO 3270E4021.2427E-06
0.OOE00

Pm-147 2.1023E+00 0.00 IO.E+4

iu-23 t.0383E403 0.00 0.00 O.OOE+00 0.000+00 .O0E0+00

Pu-29 529E4-03 0.00 0.00 O.OOE+00 0.0E0+00 .OOE+00

Pu-240 2.t27130-0 0.00 0.00 0.0E+O0 0.0010+00 0.001+00

Pu-241 1.0195E401 0.00 0.00 0.000+00 .OOE+00 0O.E0+00

Pu-242 Z257807 0.00 0.00 O 0 OOE+00 0.000+00 0.0E00+00

Ra-226 62782E-14 0.00 0.00 O.OOE+00 0.OOE4+40 0.00+00

Pa-228 1.337E-10 0.00 0.00 O.OOE+00 .OOE4000 0.OOE+D

Ru-tO6 9.1684E402 QOO QOO QO.OE+00 QO.OE+OD O.OOE+OD

S1-79 1.2010E45 0.00 0.00 0.OOE+00 Q0.00+00 .OOE+00

Sn-126 1.257E045 0.00 0.00 0O.OE+00 .OOE+0O 0.000+00

Sr-90 .2.6E400 0.00 0.00 1O.9E+00 .6OOE040 1O.E900

Tc49 4.424tE044OO 0.00 QOO OOE+00 0.00E+0 QODOE400

Tb-229 1213E-10 0.00 0.00 O.OE+00 O.OOE+00 .OOE00

Th-23D 1 .8000E-t1 0.00 0.00 O.ODE+00 Q.OOE+00 QO.OE400

Th-232 2.5278E-tO 0.00 Q°°D O.OOE+00 O.ODE+00 aOOE400

TU238 t.697E408 0.00 0.00 1.OOE400 1.071200 1.OE07 0 .

tS22 4.8737E408 QOO QO.O OLOOE+0 O4D+0 O.OOE44 O 400

U-233 12203E407 0.00 0.00 O.E0+00 O.ODE+00 0.0012,00

1) 234 1.592E407 QOO0 0.00 O.OOE+00 O.OOE+00 QOO0E440

U-235 -466t94E-06 QOO QO.O 1569E43 1.69E-03 1.69E403

tP236 1 2893E5 QOO0 0.00 Q.OOE+00 Q.OOE+00 O.OOE400

U-238 4.6231E408 QDO QOO( t.O7E403 t.O7E403 t.O7E43

Y-90 2.6060E+OD QOO0 QOO QODOE440 QD0 O.OOE+00OO020

Other Radonucldes .OOE+00 O.OOE+00

llL Temlate Sdele ion &~mry ,Iu w Sur a mmS ry .| andCer3s -_ _ __ _ __-_ __ _ __ _ _ __ _ __ _ __ _ _ __ __;_ _

ro~atm Selection Summary
Frm SFRD U5 ;is for Parameter DIfferenrws:

I Reactor U l W AU Z D LW AU ZC

Fuel ld ssr Ssg
SOL KM Constituents:! U U

110LEnihet %- t97499=9 ~ 10b02D.1

Burup Surisryis tor bumnup used in estimate:
Fromm 670nawlaa

mornina l fZZ 0I _______ bimpelee * k ~, SFDltswatdloWN

Soundngh: I m mp ammatobeheMm a m ebumap

eats _ _ _ _ _ _ _ _ _ _ _ _ _ __ne w

FmfD I Eethetedwm

M ultip abon Ournup Esimtedt Ct H=Wm~il SOL HU
Noribral 0a0| 1.00

ndlng~l ui t _ .

Thernal Power
Nomninal mom~ Soudng

Output Nea Output

(watts) (Wats)
7.14Ef0f 7.4E0t5

Total Total

'Reacbr dwn. core rmoanl. oge, pig or cowr de omflng to kradabon ceased br kml.

- 'Total bsmur for ad kW assodabed with ths wor~hat usit be dvlded by SOL heavy nal mnass to get malic bump values (MWdrS).

OOEISNFJREP.078 
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J
Fuel Radionuclide Inventory Worksheet

L Aud sn4Tcmpp IntonAnleoq k 0-l,
Fuel Noe TRIG.A SW aS200 MRC
SIf D4:t1064

Find Units & Deser 84- ELEMENT
He Mal Ni: BOL-41I *; ECL-40 65kg
ROO ftoroag Sft HEEL

'Fud decay St daM 2036
Estmunatee se 2010

Templat: TFRIGA-SS (LWAU-ZW.S ST, 101020 U)
2Templeie Banup(MW* 6.65

Tute O Ney P el lMe (VT)r. .000196
Tanplaft Deay This Swna

Estimated
Canister use

1Can ster1us'.
1 0.76

-II. s imt o O W. Nb bs Y. V' Gamma Soures

Photon Towa
CiWae From Nominal Bounding Fud Initial Acty Nominal Fud Boundig Fud Energy Photonafec

RadlOinctidO Template Fuel Ournup (IWd) Bumup (MUWd (Co bZIntori.5CI) lneWtoea) Group (boundng
Ac-°77 85173E-10 1,00234 2,004.68 o.O0E+00 8.54E-07 1.71E-06 Avg, _OV
Ani-241 1.8331E-03 1,00234 2,004.66 0.COE+00 1.84E+00 3.67E+00 OhlSO 3240Eu14
Am-242m 14129E-06 1,002.34 2.004.68 o.OOE+00 1.42E-03 2.83E-03 00280 7.129E+13
Arn-243 1.4774E-07 tOD-34 2.004.68 O.OOE+00 1.48E-04 2.96E-04 0.0375 6.O71E+13
C-14 1.2871E404 1,002.34 2,004.68 O.OOE+00 129E01 2.8E-01 0.675 6232E+13
Cl-SB 2.8120E48 1,002.34 2,004.68 0O.OE+00 2.82E-03 6.64E-03 0o060 3ssIE+13
C-243 7.7940E-07 1,002.34 2,004.68 o.oOE+00 1.80E-04 .60E-04 0.1250 2.077.+13
Cr-244 1.6962E-08 1,00234 2,0D4.68 0.00E+00 1.70E43 .40E403 02000 327sE+13
CN-60 12839-E+0 1,00234 2,004.66 o.oOE+00 1.29E+03 2.549+03 i.3oo5 2i32E+13
C-134 9.0541E-02 1,00234 2,004.68 O.oOE+00 9.6BE+01 1.82E;02 05750 2210E6u
Cs-13 &2195E.05 1,00234 2,004.68 o.OOE+00 3.23E4-2 1.45E-02 11soo s.483E+2
Cs-137 2.756E+00 1,00234 2,004.68 O.OoE+00 2.76E+03 5423E+03 12500 1s928&14
Eu-1154 1.536E-02 1,002.34 2,004.68 o.oOE+00 1.54E+0; 2.08E+01 1.7500 120EA11
Eu-155 2.9293E-02 1,002.34 2,004.68 o.oOE+00 2.94E+01 5.87E+01 22500 2.09E+II
Fe-SS 7.7158E-t 1,0G2.34 2,0D4.68 O.OOE+OO 7.73E+02 1.55E+03 z7500 t 642E409
FS3 1.1127E-02 1,002.34 2,0D4.68 O.OOE+00 1.13E+0 2.23E+01 0 .O0 1211E+08
1-129 7.3684E407 1,002.34 2,004.68 O COE+CO 7.39E404 1.48E403 s.0000 1 077E+03
Kr485 2-5263E-01 1,00234 2.0C4.68 Q.OOE+CO 2.53E+02 5.06E+02 7.0000 12t9E 02
Pip-237 1.2427E-01 1,00234 2,004.66 O.OOE+00 1.25E643 2.49E+03 W= 1239E+01
Pa-231 .3512E-09 1,00234 2,004.68 O.oOE+00 3.86E8-0 7.72E4-0
Pb-210 7.3880E-15 1,00234 2,004.68 o.OOE+00 7.41E-2 2 1.48E-10
Pmn1147 2.1023E+00 1.00C234 2,004.68 o.OOE+00 2Ztt1E+03 4.2tE+03
Pu-238 t1.0333E43 1 ,OG2.34 2,0D4.88 o.OOE+OO 1 .04E+00 2.08E+OO
Pu-239 5.Y49E-3 1,002.34 2004.68 O.oOE+CO 5.54E+00 1.11E+01
PU-240 Z.1278E403 1,042.34 2.004.68 oOZOE+OD 2.13E+90 427E+90
Pu-241 1.019sE-0t 1,002Z34 2,04.68 O.OOE+CO 1.02E+02 2.04E+02
Pu-242 2.3128E407 1,002.34 2,0D4.68 O.ODE+OO 2.32E404 4.64E-D4
Ra-226 5278E-14 1,0G234 2,0D4.68 no.OE+oo 5.Z9E-11 11.06E-tO
Ra,-228 t.9338E-10 1.00D234 2,0D4.68 O.OOE+OO 1.94E407 3.8E407
Ru-108 9.t684E402 1,002.34 2,004.68 O.OOE+OO g.19E;41 1.84E+02
SO-79 i.3018E405 1,OG2.34 2,004.68 O.OOE+OO t.3OE42 2.61E402
SrF126 12167E-05 1,002.34 2,004.68 o.ODE+O O 1 .22E02 [ = 2.44E402
Sr-90 Z6045E+CO 1,002.34 2,004.68 n.OOE+0D 2.8t E+03 5.22E+03
Tc-99 4.4241tE404 1002.34 2,0D4.68 oO.DE+00 4.43E401 8.87E-t
Th2 1.37i3E-10 i.oo2.34 2,CC4.6S O.ODE+CO 1.37E-07 2.75E407
Th-M0 t.8090E-11 tOD234 ZD4.60 QOZOE+CO 1.StE4S 3.63E-08
Th732 2.5278-tO 1,0D2.34 2,0C4.6S Q.ODE+OO 2.53E407 5.97E407
TI-205 1.6947E4SB t,02.34 2,004.68 O.OOE+CO 1.701E46 3.40E-s _
U232 4.S737E4S 1.002.34 2,004.88 O.oDE+CO 4.89E456 9.77E456 Trenal Pown
W33 12203E407 1,002.34 20C4.68 QGOOE+CO 1221E44 2.45E404 Nominal Hea1l Bounding
1s-234 1.5925E407 1,002.34 2,04.68 Q.OOE+CO t.60E44 319E-04 OUIqf M HeOuqX*

ULz35 4.8t94E4S1 1.002.34 O.ZO t.78E402 t-51E402 1.78E402 (W* (at)L
U-238 t26aE405 1,0D2.34 2,004.68 QOCOE+CO 1.27E402 2-5,E402 sa3E+t 1J17E 02

U-238 7 &03tE-8 1,0D2.34 moao t.12E402 1.12E402 11.12E402 I Total Tobil

Y-90 2.6D60E+CO 1t.OD234 tZ04.6S QO.OE+CO 2.8tE+03 5.22E+03
Ote Radb : 3 . 8 t E+03 7.23E+03

Tem -piselection summary _:_ _ ;_ _

FromwSI Used Baistr Paramelse Differencest
R o lod: LWANDU ZIRCHYDRFIE LW AND UZIRC HYDIDE

Ful Ibdn SST |_ SST

BOl.HMCcnsbsu U r U
BC0L En t 19.74990819 101020.1

Snap Suaminy (MWd? J SBaEsis for bnaup used In estimatb

Nm i I 002.34 Novc i Ins te m ha6 md Rst des
Beundlng ]| 2.004 .es h1 e d eobs bhn

Checks

1Esttested -
Bup IltWe Given Durnp Estirated EOL HIMIm EOL NO

Noh~~~~~l ~0.71 t.I I t

Boundtinw 1.41
'Reator 0Pge C n . s oll d *mf C Iradtn t hr hd.

k~ob bnupW for as hlu asota with Ihb w* muds be divided by OM1 to"yW mealn ID get sOCpC Mm%* vl" (MIWdT

J

J

-s

-I

- #

-te

-J

DOEISNF/REP-M
Revision 0
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Fuel Radionuclide Inventory Worksheet
EidFc ad Teumlate nforonmtoa ..

Fuel Name: TRrGA SD 2020 SOLVENIA
IHF ID W 731

Fuel Units & Dow: 10- ELEMENT
Heao" Metal Ma: SOL4.949kg; EOL.4.754kg
ROD Storage Site: NEEL

'Fiel decay St dat: 2010
Estimates el: 2010

Template: TRIGA-SS .WAJ-Zrx, SST, 10 lo a2%, U)
1enrqtte Wumup(MWNd: 6.86

Template 30L Heavy Metal Maws (T>: 0.000195
Treoat Decav Thee: 6 wa

Estimated
Canister usage:

0.09 1

U1L Estimates in N., Xb b Y. Yb Garnma Sources

Photon Total

CIlUWd From Nominail Sounding Fuei Ibtiftalptclvity Nominal Fuel Bounding Fuel Energy Photonstsec
Raldionuoiide Template Fuel Bgunp (UWd)f Sumup (MWd? (Cfl) wentoles(Ca) ntventoescl) Group (boundin)
Ac-227 &5173E-10 186.62 373.23 O.OOE+OO 1.59E-07 3.18E-07 Avg. eV
Am-241 1.0331E-03 186.62 373.23 0.00+00 3.42E-01 6.84E-01 0.0150 6432Et13
Am-242m 1.4129E406 186.62 373.23 O.OOE+00 2.64E-04 5.27E-04 0.0250 1U207E13
An-243 1.4774E-07 186.62 373.23 O.OOE+00 2.76E-05 5.51E-05 0.0375 1.130E+13
C-14 12871E-04 186.62 373.23 O.OiE+00 2.40E-02 4.80E-02 0.0676 1.160E+13
C-36 2.8120E4-6 186.62 373.23 O.OOE.00 5.25E-04 1 .0E-03 0.08o0 7.1883E12
Cm-243 1.7940E-07 186.62 373.23 O.OOE+00 3.35E-05 .70E-05 0.1250 5223E.12

Cm-244 16S962E06 18i.62 373.23 0.00E+00 3.17E-04 .33E-04 02250 6098E,12
co-0G 1.2839+00 186.62 373.23 Q.OOE+00 2.40E+02 4.79E+02 0.3750 3.094E312
Cs-134 9.0S41E4-2 186.62 373.23 0.00E+00 1.693+01 3.38+01 0.57SO 4.114E313

Cs-135 3.2195E-05 186.62 37323 0.OOE+00 0.01E-3 120E-02 08500 1.766E,12

Cs-137 2.7564E+00 18.62 37323 0.OOE+00 6.14E+02 1.03E+03 12500 3886E+13

Eu-154 1538E-02 186.62 373.23 0.OOE+00 2.B7E+00 5.74E+00 1.7S0 23.0E+10
Eu-155 2.9293E-2 186.62 373.23 0.OOE+00 5.47E800 1.09E01 2.25 3S23.t10

Fe-65 7.715iE-01 186.62 37323 O.OOE+00 144E+02 2.68E+02 2.7500 3.067E+.0
H-3 1.111E4-02 186.62 373.23 O.OOE+00 2.07E+00 4.15E+00 sAM 3.558E+07
1-129 7.3684E-07 186.62 373.23 O.0+00 1.38E-04 2.75E-04 5.0000 1S87E+02
Kr-85 2-5203E-01 186.62 373.23 O.OOE+00 4.71E+01 9.43E+01 7.00 22491401
Np=7 12427E-06 186.62 373.23 0O.OE+00 2.32E-04 4.64E-04 ili= 2.562E+o0
Pa-231 3.8611E-09 186.62 373.23 0.OOE+00 7.19#-07 1A4E-06
Pl-210 7.3880E-15 186.62 373.23 0OOE+00 1.38E-12 2.76E-12

Pm-147 2.1023E+00 188.62 373.23 Q.OOE+OO 392E+02 7.85E+02
Pu-238 1.0383E403 186.62 373.23 0O.E+00 1.94E-01 3.88E-01
Pu-239 55293-03 186.62 373.23 0O.E+00 1.03E+00 2.06E+00
Pu-240 2.1278E-03 186.62 373.23 Q.OOE+00 3.97E-01 7.94E-01
Pu-241 1.0195E-01 186.62 373.23 QOOE+00 1.90E+01 3.814+01
Pu-242 2.312iE-07 186.62 373.23 0.00+00 4.32E-06 8.63E-06
Ra-226 5.2782-14 186.62 373.23 O.OOE+00 9.85E-12 i.97E-11
Ra-2?8 1.9338E-10 186.62 373.23 0.00+00 3B61E8- 7.22E-08
Fu-106 9.1684E-02 18S.62 37323 0.00+00 1.71E+01 3.42E+01
Se-79 1.301iE-05 188.62 37323 O.OOE+00 2.43'403 4.86E-03
Sn-126 12167E-05 188.62 37323 O.OE+00 227E-03 4.543-03
Sr-90 2.6045E+00 186.62 37323 O.OOE+00 4.86E+02 9.72E+02
Tc-99 4241E-04 186.62 37323 O.OE+00 8.26E-02 1.65E841
Th-229 1.3713E-10 186.62 373.23 QO.OE+00 2.56E-08 5.12E8-

Th-230 1.80903-11 188.62 373.23 0.00E+00 3.38E-09 6.75E-09
TW232 25278E-10 186.62 373.23 Q.OOE+00 4.72E4- 9.43E-08

i208 1fi947E-08 18ii62 373.23 0.00E+00 3.16E-06 63E3-06

U-232 4.8737E-08 186.62 373.23 0.OOE+00 9.10E-6 1.82E-05 Thermal Power
U-233 12203E4-7 188.62 37323 O.OOE+00 228E-05 455E-05 Nominal Jit Bounding
UJ-234 S92E4-07 183.62 37323 O.OOE+O 2.97E8- 5.944-06 Outpu HetOut
U-235 -2.6194E-06 186.62 .00 2.11E-03 1.63E-03 2.11E-03 (Wats) (Wattn)
U-236 1-2693E-05 188.62 37323 0.003+00 2.37E-03 4.748-03f 11.09E401 2178+0
U-238 4.6331E-08 186.62 0.00. 133E-03 1.33E-03 1.33E403 Total Total
Y-90 2.6060E+00 186.62 373.23 Q.OOE+00 4.B6E+02 9.738+02
Othe Radinucjides 6.73E+02 1.36+S3

kM~ ~ ~ Bruput Seeto iuonr 9--s rU U and Ch'k

T mpiate Seton Smum ry
Fkmn ffD Loud Basis few Parameter DIfferences:

ReactUodr n lo.LW ANID U Z1RC HYDRICE W ADU Z YAiDE
A.e Ciddlh9 SS SST

3OL r l.nX % 19767 10 ID 20.1

nupSurnmary (UWd_ Basis tor wmbuup used In estimate:
SFro VbwD

Nominst:[ 185JO2l 186.1 pbou tady km SF0 bcere10 Wd)

Sounding i73.-i mtn Kuedovit ea nice a komp.

Mul tiplier Given up u att9d EOL 0Gn EOL HU

'Reactor nbw me reoal, Mapa, sppung or ceer deb calr hdaffk WinaOn cesd for JustL

3 wnpfrane _ moeled whr oft at~ "K be ederif by 80L heavy metl maw ID go speciic _n vakwe (MWelVT).

DOE/SNFJ/REP-07
Re- Pvslan 0
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i1
Fuel Radlonuclids Inventory Worksheet .

1,ThS nd Temibte 1tnfnmtio , m .
Fuel Nuf TRIGA STD 53 00

meat WS
Fuel Ubl & Deme 19 -ELEMENf
Hev Metal Ma:m DOLt16A25 EOL.16.433kc
ROD Sa. Slle INEEL

'Fue dcay Stt daW. 2035
Estimates as o 2010

Templats: TRIGA-SS (LWAI-Zx, SST, 10 to 20%, U)
Tarplte DmuWP(MWd*: 6.65

Tunphate DOL Heay Mass (Af): 0.000195

Es~rated
Canister use J

S 0.17

Te'tre n-4 Tinw 5 Yo

ILEs18te40 4 1.1 3 6. b Y. 7 4 Ga.00 Sour3c

- T X :7 < 0XT ~~~~~~~~~~~~~~~~~Photo Total
CUUWd Fron s No -n Bo u b Fud Wal ACtivhy NoznJ~ Fuel Bou~n9ln Fucl EnrWy P _ougfe

Radlionuclidc, TOnplIl Fudl Bumulp (UWdf Bumnup (UWdf (Ci) Iventories(Ci) Inventories(CI) Group (boundirmh
Ac-85 85173E4-0 183.19 366.38 Q.OOE+00 1.56E307 3.12E407 Avg. M0 V
AI-241 1.21E-063 183.19 366.38 O.OOE+00 323E-041 472E.6-4 10 3626.0813
An-242r 1.4129EB06 183.19 368.38 .OOE+00 2.59E4-4 5.18E44 0.02E0 1303E+1
Am-243 1.4774E407 183.19 368.38 O.OE+00 2.71E85+ 5.47E40 0.037s 1.110E+t3
C-14 1.2871E-04 182L19 366.38 O.OOE+00 2.36E-02 4.72E-02 0.075 1.139E+13

8-38 2.8120E8-0 18.19 36638 O.ODE+00 51.E404 1.03E+0 000s 7.05eE+12
Crn-243 1.7940E407 183.19 366.38 0.00E+00 39E-05 8.57E-05 0.1250 124E+12
Cm-244 1.6962E41 183.19 388.38 0OOE+O 61E.04 621E44 021 1966E+12
Co-60 1286.E+00 183.19 366.38 0.OOE+00 2.35E402 4.70E+02 03750 &038E+12
CS-134 9.0541E202 183.19 368.38 o.ooE+00 1.66E+01 3.32E601 05750 4.031E+13
CS-135 32195E3-5 181L19 36t38 .QOOE+00 5.90E54 161E-02 Os8 1.7W3E+12
Cu-37 2.7564Es400 18L19 36638 0.006D+00 5.05E+02 1.01E+03 125 31E+13
Eu-154 1.0368E-02 183.19 366.38 0.OOE+00 2.82E640 s.e3E+00 1.7500 E34E+10
Eu-16 2.9293E17 2 181.19 368.38 0.00E+00 237E6-6 1.07E+Ot 22500 3.782E+10
Fr-55 7.7158E41 18119 366.38 0.OOE+00 t41E+02 283E+2 z7500 9354E408
To-S 41.1111E.02 18319 366.38 O.OOE+00 2.04E+00 4.07E+0 1.520 3493E+07
tR129 7.3684E-1 183.19 366.38 0.OE+0 1.35E1-4 2.70E-04 6.0000 2OM+02
Kr-85 2.5263E401 183.19 36B.38 QOOE+00 4.63E+01 928Es41 7.000OO 2.29E+01

Np-237 1.2427E486 183.19 3638.3 QOOEs40 2.28E404 4.55E404 I11.0Xo0 Z61 2E+00

Pa-23t 3.851 1E49 183.19 368.38 O.OOEs40 7.05E407 1.41E4B

Pb-210 7-38BaE-15 183L19 36B.38 Q.OOE+OO 1-35E-12 L7tE.12

Prn-147 2.1023E+00 183 t9 366.38 Q.OOEs40 3.85E+02 7.70E+02

Pu-23B 1.0383E403 181L19 366.38 .006E+00 1.9-091 680E401
F1J2139 5.5Z93E403 183.19 3868.38 O.OOE+OO 1.01Es40 2.03E+00

Pu-240 2.127SE4-3 18119 366.38 0.00E+00 390E6-0 7.2E6-0
PIF241 1.0195E-0t 183&19 366.3 O.OOE+OO 1387E+Ot 3.74E+Ot

nF242 2-3128E407 183.19 36tL3 Q.OOE+OO 4.24E405 8.47E-05

Ra4!26 52782E-14 183.19 36B5 .38+0 9.11712 .92iE-1t

Fa226 1.933SE-10 181L19 36638 O.OOE+00 3.54E-08 7.09E-08
Fe-108 9.1684E42 183.19 36S.38 O.OOE+OO 1.68E+01 3-W~+01

Srw79 1.3018E405 183L19 366.38 o.OOE+00 2.38E403 4.77E403
Sn-128 12t67E405 1S3.19 365.38 n.OOE+OO 223E43 4.46E403

sr-go 2.6045E+00 183.19 368.218 QOOE+OO 4.77E+02 9.54E+02
Tc-99 4.4241E404 183.19 36838 O.OOE+OO VOE042 1.6Ea t

Th-229 1.3713E-10 183*19 366.38 O.OOE+OO 2.51E408 s.D2E48

Th-230 1.8Q90E-11 183.19 368.38 Q.OOE+OO 3.31E409 8.63E-C9

ThZ132 Z5278E-10 183.19 366.38 QOOE+OO 4.63E408 9.26E4B6

Tt-208 1.6947E48 183.19 368.8 Q3.1bu E+0 e I-en08 821E48e
U-232 4.B737E4B8 183L19 366.38 O OOE+083 f93Eh08 t.79E405 Thesb u Power
U233 t2203E407 183.19 36tL3 O.OOE+OO 2.24E-0s 4.47E456 HDRI.ral Heal Boundling

U-234 t56925E407 183L19 366.38 O.OOE+CO 2.92E45 SS3EOS5 output Heat Outpu

Lum2 -Z86194E48 183.9 QOO0 7.19E403 &71E403 7.19E403 IU aftV (aft)}

U-=3 1.2693E405 18119 368.38 QOO0E+OO 2.33E403 4.65E403 1A7E+d Z.1JE+01

U'238 -&6331E-08 185L19 QO00 4.47E403 4.46E403 4.47E43% Tota Toisi
Y490 2.60BOE+00 183.19 366,38 o.OOE+oo 4.77E+02 9.55E+0
Othr Radoucides 6.60E+02 1 .32E+0

tnLTenwb Sd dm suernG BBarnes ttsta -L N -0 NM
Tempta Selecthon Surnmnary

Fcc r SFo Usn e Bausfr Parammd ebr Diffconnecef
Rb a 1 s Aa U Zie WRDuDtE LW AND dd buRC HYDRI

Fu Cldh SST _ SST

BCL H13 Constitusb U U
80L Erwh 20 101b20.1

Burnup Suiiuiay (iUWdr f a or bumup used In r stimnat

Frorn SFD Esthatn

nm~ln*.l 1 8 3 1 tm !d t ft ?wly nm hmmbh diry
lleundis~~~~~l 358W.3 Bwlb awm to bte Isia W" hr

Estntd _unp
Bunp Mu2ps cam surnus Estmdmi EOLL HlViCven EOb HU

Boudbgj 0.65
'Resdear s h~ core ramovl. Nme. Mtppf or Mmr dab rWMfln to imk ca hor W.

Trolalb hwfr-ls dwalswda wiMb Hoshmustbe dvidaby 80Lhzv meb mawlo g~stpPdkbum vakJu VbMW* ).

-I
I1

J
j
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Fuel Radionuclide inventory Worksheet . I

)L Fud iutre Inforttmliot I
Fuel Narn TRIGA STD 3020 MNRC

SF ID A: 704
Fuel Unft & Desr. 6 -ELEMENT
Havy Me Ma: EOL-4.974kg; EOL.4.974kg
ROD Storage Sa: INEEL

'Fuel decay slot date: 2035
atknatas es of: 2010

Teplate: TRIGA-SS (LWAJ-Zrx, SSt. 10 to 20%, U)
'Template Sumup(MWd): 0.66

Template SOL Heay Metal Mas (IT): 0.000195
Tenplate Decaymlor 5 years

Estinated
Canister usage:

18S101
0 .06

UI.Eatimatss .U K i i tX a. x b V. Yb Gamnma Sources
Photon Total

CUUWd From Nominal Bounding Fuel Iitial Activily Nominal Fuel Bounding Fuel Energy Phdotonse
Radionuclde Template Fuel Bumup (MWdf 0untup (MWdO2 (Cl) o bwnCI) -wntoulea(CI) Grop boundlng)
Ac-227 8.5173E-10 0.00 0.00 0.0ODEo0 Q.OOE+0O 0.0DE+00 Avg. UeV
Ar-241 1333E-03 0.00 0.00 0O.OE+00 0.OOE+00 .0ODE+040 0.0150 52s0E07
Aan-242m tA129E-06 0.00 0.00 O.OOE+o00 0OOE+00 O.OE+00 0.0250 O.OODE+OD
AnF243 1.4774E407 0OO 0.00 O.OOE+00 OOoE00oO O.O0E+00 0.0375 7.109E+04
G.14 12S71E-04 0.00 0.00 0.O0E+00 0.OOE+40 O.ODE00 0.0675 4.34E.04
O136 2.8120E-06 0.00 0.00 o.ooE+00 O.OOE+00 O.OoE0000 0.0650 6.1500E06
C-243 1.7640E-07 0.00 0.00 O.OOE+00 0OOE+OO o.OoE+00 0.1250 12t4E07
Cr-244 2.6962E-06 0.00 0.00 0.00oE+00 O.OE+00 O.OE+00 02000 42s7E.07
CO23o 12834E+00 0.00 0.00 0.00E+00 O.OE+00 O.OoE+00 110000 t.1072E+O
Cs-134 3.051E-O2 0.00 0.00 O.OOE+00 0.000400 O.OOE0 4S.0 S270E4W
Cs-t1s 3.2195E305 0.00 0.00 O.OOE+0a 0.00o+a00 0.00oE+00 03 s232E02
Cs-1s7 2.7054E+00 0.00 0.00 0.000E+00 QOOE+OO O.OOE+o0 1250 4.sE+
Eu-tS4 tS3B83-02 0.00 0.00 QOOE+CO 0.O0E+00 0OOE+Co 175D 23s7E001
Eu-155 2.9293E-02 0.00 0.00 O.OOE+00 0.00E+00 0.0E+00 220 03BsE01
Fe-55 7.71578E-0 0.00 0.00 0.OOE+Oo QOOE+OO QOOE+OO 2.7500a 0 0E+
F-3 1.111E4-02 0.00 0.00 0.OOE+00 0.OOE+00 0.OOE+oo 3 72t3E+G
R-129 723128E-7 0.00 0.00 0.OOE+00 QOOE+00 0OOE+Oo S0i 00+0E+00
Kr4-5 2.5263E41Qo 0.00 0.00 O.oE+00 OOE+O Q 00OE+OO 7m0 007E0
W237 12427E-0e 0.00 0.00 QLOOE+00 O.OE+00 0OOE+0O 1t00050 4.t0tE42
Ps-231 3.851 1E-09 0.00 0O.O o.oOE+o0 O.OE+00 0A00+OD
PSe21 7.3880E-05 0.00 0.00 00OOE+00 O.OoE+00 Q.OOE+00
P-147 Z.1023E+o000 0.00 0. OOOE+00 O.OOE+OD 0O.OE+00
Pu-O t.0S53E403 0.00 0.00 0.00+o00 0.00E+00 0.OOE+00
Pu-23 5-.-41E03 0.00 0.00 0.OOE+00 Q.ODE+0O O.OOE+00
Pu-240 2.1278E403 0.00 0.00 .OOE+00 Q.OOE+00 0.0004+00
Pu-24t .OsCE-0l 0.00 0.00 O.OOE+00 0.OOE+000 0.OE+00
Pu-242 2.3t28E407 O.Oo QOO QODOE+Oo QLODE+OO QOOE+OO

Ra-226 52782E-14 0.00 0.00 0.00E+000 QOOE+00 o.O0E+00
Ra-22s8 1.9470 0.00 0.00 oO0E+00 0.OOE+00 0.000a+00o
Ru-tO6 4J184E.02 0.00 0.00 0.0000+0 0 O.o0E+oo00 .OE+00
So-73 1.30t8E-0S 0.00 0.00 Q.O0E+400 QOOE+00 0.0004+00
11-234 12167E05O 0.00 0.00 O.ODE+400 QOOE+00 O.OE+00
sr-go 2.8041E+00 0.00 0.00 2.O13+00 2QOOE+00 O.O1E+00
Tc-gg 4.4241E404 too QOO0 O.OOE+Oo o.OOE+00 O.OOE+OO

Tb-229 1.2713E-10 0.00 0.00 O.OE+00 Q.OOE+O O.OE+00
Th-230 -33E-11 0.00 0.00 QO.OOE+00 .OOE+a0 QOOE+0T
Th-=2 2528mE-10 UOs sOr Pr OOE+OmO QOOE+OO eOOE+oe
TF20B 1.es47E-s Qoo0 QOO QOOE+oo Q.OOE+OO QOOE+OO

U-2 4.8737E-08 QOO QOO O.OOE2+OO QOOE+oo QO.OE+OO Thiinal Polwe
UL233 12203E407 QOO QOO QODOE+OO Q.OOE+oOD QOOE+OO Honinal howa Bounding
U-234 1.5925E-(7 Qoo0 QOO QOOE+OO Q.OOE+OO Q.0o1+0a0 Outl f t flaoutf

U-235 -2-894E406 Qoo0 00 Z.1SE 03 Z.1SE4S Z.1SE43 (Watt) Ovans)

U-236 12693E-05 QOO Qoo0 QOOE+OO Q.OOE+oOD QOOE+OO S9E45 .E-O5

-2-38 -&6331E-M O.oo QOO0 134E403 1.34E43 134E403 Ttal Tc4"
Y-90 2.ec0E+00 CLoo QOO QLOOE+OO QODOE+OO 0. QoE ao

0te Radioncldes Q.ODE+00 QOOE+O

Temnptate Sle~cton Sumnuary
nro SFD Ute Btasis for Parmter Differences:

Reactor Modrstor LW U ZC YDDE LW AND U ZRC HYDRIDE
Fuel Ctlag SST SST

*OL HMCaohlluents:I U U
SOL tnrlchment %. 19.82496694 10 ID 20.1

Burnup Summary aWdsis br burnup used hi astimate:

Momkml:l 000 Un | k en *s dy km SFD lwo d b toV.
Bounding: __ __ __ __ _ nuip istuid lobelwiae eu k ultryep

E|tated Cpr
auu mulnietr I Gbn Sumfup lns ted COL. tMWfhn COL MM

Nominal:| Dim 1 100
Sounding t °°°l

'Reacor 9Nsitin, mersnemoval, Ooage. strpktg or er daue conmrdming that iradiaton ceased foru.ll

cdal bexas lor d 1uel sasodiaeda lh Oft Worksheet ffRd be ebddd by i0OL heavymetl ma s gDt gm spei hmump values WdMd .
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j
Fuel Radionuclide Inventory Worksheet

1. Fueled 44 ewllate Iafdnrtotiok
Fuel Narew: ThIGA STD &SW2

SNIF Oft 252
Fuel Unft & eeaw. 50 -ELEMENT
Heavy Motel Mom: BOL.9.37kg; E0L*9.O7kg
ROD Storage Site INEEL.

'Fud decoy St dae 2035
Esthlaeec a d: 2010

Template: TRIGA-SS (LWiA-Zrx. SST, 10 to 20%, U)
*remphat Burmup(Ufty 6.65

Template BOL Heavy Metal 1a_ MT) 0.000195
TMlate DeNv ThM 6

Estimated
Canister uAJ

0.45

JU.EL n6 e X . s b y. yb Gamma Sources

Photo. Total
CUVUWd From NomblD 8ounding Fud Initial ActivIty roeninl Fue Boedng Fuel Eneroup Photonsdsi

Radloetuclide Template FueldBumup (MWd)' Bumup {MWWG (C)tu ounding)
Ac-227 8.5173E-10 286.38 572.76 O.OOE+00 2.44E-07 4.88E-07 Avg. K*V

Am-241 1.8331E-03 28636 572.76 O.OOE+00 5.25E-0 1.05E+0 00r50 9.257Et13
Am-242m 1.4129E-06 2638 572.76 O.OOE+00 4.05E-04 .09E-04 o.02SO 2.037Et13
Am-243 1.4774E-07 28638 572.76 O.OOE+00 423E-05 a46E-05 0.0375 1.735E+13
C014 12871E-04 28638 572.76 O.OOE+00 169E-02 7.37E402 0.0575 1.781Et13
Cl36 2.81t20E-0 286.38 572.76 O.OOE+0 805E-04 1.61 tE43 0.088 1.103Et13

C-243 1.7940E-07 288.38 572.76 O.OOE+00 5.14E-045 .23E-04 0.1200 3.004E12

r,244 2.6962E.01 288.38 572.76 O.OE+00 C 4.23E604 9.72E404 0700 93567E12

CO237 1.2837E+O 286.38 572.76 O.OE+00 3.68E+02 7.35E102 00070 4.749E+12

Cs-134 3.0541E-0 286.38 572.76 O.OE+00 Z.S9E+OS 5.19Et0t 65M 313E*13

Cs-1t35 3.2195E05 288.38 572.76 O.OE+00 9.22E4-3 1.84E.-2 080 Z7CSEt12

cs-137 2.7364E+00 286.38 572.76 O.OE+00 7.89E+02 1.20E+0 12S80 552E+13
Eu-154 10836E-02 286.38 572.76 O.OOE+00 4.40EtDD 5.9E+50 1750D 3.b8E+10

Eu-155 5.5293E-02 286.38 512.76 0.006E+00 1.39E6+0 1.60E+0t 2 5.912E+10

FP-52 7.71578E- 288.38 572.76 0.00E+00 021E02 4.42E2+0 27500 4.0ME+W
H-3 1.1111E402 286.38 572.76 0.00E+0O 9E+60 .86E40 350C0 5.4bOEtO7

u-129 7.36s4E-07 286.38 572.76 O.OE+0O ZItE-044 4.22E44 sooo 3.0bOEtO2

Kr-86 2.5263E-1 28638 572.76 0.0E+00 7.23E1011 1.46E+02 700001 3.415E+0

rW237 1.2427E6-0 286.38 572.76 0.OOE+00 3.5E-04 7.62E-04 11.0000 H .947EtOu

Pa-231 18551E-07 28636 572.76 O.OE+00 1.58E6- 2.2E-056

Pb-235 7-381OE-06 288.36 57z78 0.00 6E+-0 212E-02 4.23E-W2

Pm1347 2.1623E+60 288.3 572.76 0.00E+00 642E+02 1.20E+03

Pu-238 1D383E4-3 28638 572.76 2.50E+40 2.37E6-0t .4-
Pu- 5.5293E403 28z3 572.76 O.0DE+00 t58EtCO &17Et00

P-240 2.6270E03 28838 572.76 0.006E+00 7O48+11 1.22E6+0
POe24r1 1.osnEu1 28as 1.072.7 O.O2E+.0 6692E+0t 384E+0
Pu-242 2.312SE-07 28a36 572.76 Q.OOE+00 &62E-05 1132E044

Ba-226 5-q782E-14 258.38 5n2.76 O.ODECO0 1,51E-11 &02E-1 I

Rs-T 1.933SE-10 2MM 572.76 O.OOEB0 S54E- Wd.liEe7
RU-1105 9.1684E-M 28&38 572.76 QO0OE+00 2.63E+01 5.25E+01

SO79 11.3018E-05 28a&s 572.76 QDOOE+00 &.73E-M 7.46E-03

Sn-128 t.2t67E-0s 28a.38 572-76 Q.ODE+CO 3.48E403 697E403

s,-so 2.6045E+00 28a3s 57Z-76 0.ODE+00 7.46EtO2 t.49Eto3

Tc- S9 4241E404 28&s38 572Z76 Q.OOE+00 t127E-01 Z53E-0t

Th22s 137t3E-tO 2&s3s 572Z76 QXOE+00 3.93E cW 7 ssE-s

Th-230 1.80s0E-11 28&38 57Z76 QO.OEOO 5t&8E-s t.O4E4oS

Th232 Z278%E-tO 28&a38 57Z.76 Q.OOE+00 7.24E4S t.4sE407

To208 1.6S47E46 28&838 572z76 QODOECO 4.85E406 s.7tE465

LI232 4.6737E46 28638 572z76 QO.OE+00 1.40E405 2.79E-05 ThealPower

t.2203E407 286.38 57Z.76rn SE0 3.49E405 asgEa r NominalsHe Bountr en
U?234 1.5s2sE47 286.38 s72z76 O.OOE+00 4.s6E.0s st2E-0s ouq" HeaOA uW
IJ235 -Z.6t94E406 2&8.3S o.oo 3.9E43 3.20E43 3 ssE43 (waf) (waft)

s23s 12693E-05 28S.3S 572.76 Q.OE4+DO a64E403 727E-03 1j7z+Ow aL=44

W23S -6331E-09 286.3S O.OD Z.54E403 2.53E403 2.54E403 Total Total
Y 90 2.6060Eq40 28S.3B 572Z76 QODE+CO 7.46E^4-2 t.49E+03
Other Rdinclie 1.03E403 2.06E+W I

Tftvlsfb Secto Sumlmary §

FrReactor BaSW for Par Dll
PAcbr l LW AND u ZIRC HYDRODE LW AN U ZIRC HYDRD

Fuel l STSS
BaL Hil Con atib aetej U U

B4E Enrchme*%:I 19.49184744 10 b 20.1

Summary (MWcr lBash fo bumup used In estmate:
Fro SFD EsImate 1

Nomh tsk m~i ssI 288 3i~?dco* 8 balip calctiedfom Is hNOW mOW ma dOd
____________________________ 572.76 _ an9 bue e d bl be 1a e l a oW IL

Checks _

Estated b
Bvrnup Yui GFe _E Estimage .OL HltWke ELU Hi

NornnIF O.SO IvI1.~
Bou.*4F 1.79

'RLu t. coM mova. r, h or of lnrmr g nadall oatfior WeiL

aTW bung for VActa a wnh bl1 workl mu b ed by 80L to" m& mcW t gd spal b bp Y WVr).

I
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Fuel Radionuclide hIventory Worksheet f 1, :

.Fad ad Tempate WOFrteim o . .-n
Fuel lan: TRIGA STD 68IB (FE) ITALY

SNF ID O: 929
Fuel Unks & our 2 -ELEMENT
HeY Metal Mass: BOL-0383kg: EOL.OZ72g
ROi Stoawe SIW INEEL

'Fuel decay at 1 t999
Estimates as df: 2010

Template: TFUGA-SS (LWAJ-Zrx. SST. 10 b 20%, U)
'Tunplate Surmu(UWd): e.66

TeMplat BOL HeAvy Metal Mam (IT): 0.000196
Temulate Doeca Time: 10 wears

Estiffated
Canister usage

tSax10
0.021

FL Us es II x, X b Y. Y' Gamma Sources
Photon Total

C- UWd Feomn Nolninal SoundingFuel htlt Activity Nominal Fuel Bounding Fuel Energy Phitonshec

Radlonuclide Template Fuel Bumup (UWd) Bumup (UWde (CT) Iwentorles(C) biventorles(CI) Group (bounding)
Ac-227 1.3731E-09 13.06 26.13 O.OoE+00 1.79E-08 3.59E-08 Avg. MeV
An-241 2.3865E-03 13.06 26.13 O.OOE+00 3.12E-02 6.24E-02 0M150 837eE.12
Am-242m 13812E-06 13.06 26.13 O.OOE+00 1.80E-05 3.61E-05 00250 7.151E11
Am-243 1.4767E-07 13.06 26.13 0.00+00 1.93E-06 3.86E-06 0.037$ &6106E11
C-14 1.2863-04 13.06 26.13 O.OOE+00 1.68E-03 3.36E-03 0.075 6510E+11
CI-36 2.8120E-06 13.06 26.13 O.OOE+00 3.67E-05 7.35E-05 0.0850 3960E+11
Civ-243 1.5895E-07 13.06 26.13 O.OOE+00 2.08E-06 4.15E-06 0.1250 2596E+11
C-244 1.40C8E-06 13.06 26.13 0.00+00 1.83-05 _ _66_-0_ 02250 3369.E+1t

Co-60 6.6541E-01 13.06 26.13 0O.OE+00 8.69E+00 1.74E+01 0.3750 1547E+1t
Cs-134 1.6887E02 13.06 26.13 0.00Q+00 2.21E-01 4.41E-01 0.5750 2424E+12
Cs-135 3.2195E-06 13.06 26.13 O.OOE+00 4.21E-04 8.41E-04 o0500 4328E+10
Cs-137 2.4556E+00 13.06 26.13 O.OOE+00 3.21E+01 6.42E+01 12500 1.301E+12

Eu-154 1.0268E-02 13.06 26.13 0.00Q+00 1.34E-01 2.88-E1 1.7500 7Ae3OE+.0

Eu-156 1.4570E-02 13.06 26.13 O.OOE+00 1.90E-01 3.81E-01 22500 4.906407
Fe-65 2.0361E-01 13.06 28.13 O.OOE+00 2.66E+00 5.32E+00 2.7500 6.770E+06
H-3 8.3940E-03 13.06 26.13 O.OE+00 1.10E-01 2.19E-01 3.5000 *.=E+04

1-129 7.3684E-07 13.06 26.13 0.00E+00 9.63E-06 1.93E-05 5.00cc 1t J7E+01
Kr-85 1.8286E-01 13.06 26.13 0.OE+00 2.39E+00 4.78E+00 7.0000 1569E+00

N237 I .63E4 3.26E-05 11.0000 1.787E-01

Pn-147 5.6165E-01 13.06 26.13 Q.OOE+00 7.34E+00 1.470+01

Pu-238 9.9820E44 13.06 26.13 O.OE+00 1-30E02 2.61E-02
Pu-239 55293E-03 13.06 26.13 0.00Q+00 7.22E-02 1A4E-01
Pu-240 2.1263E403 13.06 26.13 O.O 00E+O 2.78E-02 5.56E-02
Pu-241 &0165E-02 13.06 26.13 O.OOE+00 1.05E+00 209E+OO
Pu-242 2.3128E-07 13.06 26.13 O.OE+00 3.02E-06 6.04E-06
Ra-226 9.9774E.14 13.06 26.13 0.006+00 1.30E-12 2.61 E-12
Ra-228 2.1729E-10 13.06 26.13 0O.OE+O 2.4E-09 668E-09
Ru-106 2.9519E-03 13.06 26.13 0.00E+OO 3.6E-02 7.71E-02
Se-79 1.3017E405 13.06 26.13 O.O)E+O 1.70E44 3.40E-04
Sn-126 1.2167E-05 13.06 26.13 O.OOE+00 1.59E-04 3.18E-04
Sr-40 2.3128E+&0 13.06 26.13 O.OOE+00 3.02E+01 6&04E+01
Tc-99 4.4241E-04 13.06 26.13 .OOE+OO 5.78E-03 1.16E-02
Th-229 1.9459E-10 13.06 26.13 O.OOE+O 2.54E-09 5.06E-09
Th-230 2.5564E-1 13.06 26.13 0.OOE+00 3.34E-10 6.68E-10
Th-232 2.5274E-10 13.06 26.13 0.OOE+00 3.30E409 6.60E-09
T1-20 1.6947E48 13.06 26.13 .OOE+00 21E-07 4A3E-07

U-232 4.6812E-08 13.06 26.13 0.OOE+00 6.12E-07 122E-06

U-233 1.2206E-07 13.06 26.13 O.OOE+00 1-59E-06 3.19E46-
L-234 1.7323E-07 13.06 26.13 O.OOE+00 2.26E6- 4.53E-06
U-235 -2.6194E-06 13.06 0.00 1.t6E-04 1.32E-04 1.66E-04

U-236 1.2693E-05 13.06 26.13 Q.OOE+00 1.466E-04 3.32E-04

U-238 4.63316E 13.06 0.00 103E-04 1.02E-04 1.03E-04
Y-90 2.3128E+00 13.06 26.13 Q.OOE+00 302E+01 6.04E+01
O rW Padlo.ucildes 3.20E+01 6.41E+01

]Y. Tesplte S~cion Surnunsn &m. mp OSwey ac CleX .___________._________

rsmpae Selecion Sumary
Fum SD Used as or Parameter ffrence"sI ReecOc MOdar. LW AND U ZIRC HYD.UDE LW AND U ZIRC HNYODE Tr Tqhb mW cia br lor go Wem :nem

Fuel Cladding ss 5ST 5 5f keW eoldhs on l pwYesm W eW s (my dneblo 20%)

0OL NM Conatfts. U U
SOL Enrichment %. 20.10443864 10O 20.1

Eurnup Summary (UWde fBasis or burnup used In estimate:

Estimated Br

rum~ ~ Fe SFDi~z~i~0 r0 -

1
m erTe26.13S atmed bEr .mwp/

Burnup Muttlip"" Oven furnup Ested EOL 11WlGven EOL KM

Nomino 0.8 0 .099
Bouncling- UO

Thermal Power
Nominal heat lounding

Output eat Output
(Watft) (Watts)
G.126-M 1A2.400

Total Total

'Reactar own. coe rmnoval.lorage. e*r rh dW"e o m et bradalont easd ihel.

;_.W 'Tolal banu foral kW absociatedwhh Odae wodcslieet must be aivded by tOL heavy metal min ID get spednfc baVn values (MWdWiT).

DOEISNF/REP-07
Revision 0
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j
Fuel Radionuclide Inventory Worksheet

Fuel Nafm. TRIGA SmD 8.59 (FE), OSU
SHP VA 1040

Fuel Unft & Deecr. 2 -ELEMENT
- MeWsta Mum: BOL0-025 EOL.01ft

ROD Shwinge Sloe: INEEL

'F ec ay 5Wu 0d& 2025
Estinsates a- of 2010

Tempiat. TRIGA-SS (.WRJ-ZM. SST. 10 b20%. U)
9TemplatesuDjnp(mWO): 6.66

TwmpiM. 306 Hmeay 11.1,1 Mae (UThc 0.00195
TemciateDec88 m 5 veas

Estirated

Canister usage:

0.02

JIL Estim,.a la m xb b Y Yb Gans Souces
Phobia Toal

CUlW8 dFrom Nominal Bounding Fuel d nai Activity Noinan Fuel Bounding Fuel Energy photonsl
Radionuclids Templh Fud Bumuup (IWdf Durnup (IAWd MCD InventouleCI) bIventoues(CI) Group (boumidng
Ac-227 8.5173E-10 9.55 19.09 0.OOE+00 S13E-09 1.63E4-8 Aq _V
An-241 1.8331E-03 9.55 19.09 0O.6OO00 1.75E-02 3.50E02 OOSD 3.085E612
An-242m 1A129E-06 9.56 19.09 O.OOE+00 1.35E-05 2.70E4- c2s0 6.790E+11
Am-243 1.4774E-07 9.55 19.09 O.ODE+00 1.41E-06 2.2E4-08 0.0375 ,78s2E,11
C-14 12871E-04 9.55 19.09 O.OOE+00 1.23E-03 246E-03 0.0675 935E+611
Ci4S 2.8120E-06 9.55 19.09 0.OOE+00 2.68E-05 5.37E-05 0.0650 3.677E+11
Cn-243 1.7940E-07 9.55 19.09 0.006+00 1.71 E-08 343E-06 0.1250 2670E+.1
Cm-244 1.6962E-06 9.55 19.09 O.OOE+o0 1.62E-05 3.24E-05 0.2250 3.119,i11
Co-60 1.2839E+00 9.55 19.09 O.00+OO 1.23E+01 2.45E+01 0.3750 1.583E+11
Cs-134 9.0641E402 9.55 19.09 0.00+00 8.64E-01 1.73E+CO o067s0 2.104E+12
Cs-135 3.219SE-05 9.55 19.09 O.OOE+00 3.07E-04 6.15-04 0.8500 9.031E+10
Cs-137 2.7564E+00 955 19.09 O.OOE+O0 2.63E+01 5.26E+01 1250D 1834E1t2
Eu-ts4 1.5368E-4 9.55 19.09 OOi.0+OD 1.47E601 2.93E6Ot 1.7s00 123E+09
Eu-155 2.9293E642 9.55 19.09 O.OOE+00 2.80E6-t 5.59E-01 2200 1.971E+0
Fe-S 7.7158E-01 9.55 19.09 0.006+00 7.376+00 1.47E+01 2.750 1.64E407
i-3 1.11i1E-02 9.55 19.09 O.OE+00 1.06E6- 2.12E-01 3.5000 1.t20E
\-129 7.3654E-07 9.55 19.09 O.OOE+00 7.03E6- IAIE-0 5.0000 1.,aQE0
Kr-85 22363E-01 9.55 19.09 0.00C+00 2.41E+00 4.82E+00 7.00,0 1.160E+.0
W237 12427E406 9.55 19.09 O.OOE+00 1.19E4-5 237E-05 11.0000 1.3E4-01
PF-231 3.8611E-09 9.56 19.09 0O.OE+00 3.68E-0S 7.35E-0
Pb-210 7-388IE-15 9.55 19.09 O.OE+00 7.05E-14 t.41E-13
Pm-147 2.1023E+00 9.55 19.09 O.OOE+00 2.01E+01 4.01E+01
Pu-238 1.0383E-03 9.56 19.09 0.006+00 9.916E-0 1.986-02
Pu-239 5.5293E-03 9.55 19.09 O.OE+00 5.28E-2 1.06E6-
Pu-240 2.1278E-39 O.OOE+OD 2.036E- 4.06E-02
Pu-241 1.0195E-01 9.55 19.09 O.OOE+00 9.73E-i 1.95E+00
Pu-242 23128E-07 9.55 19.09 0.00E+00 2.21E-06 4.42E-06
Ra-226 52782E-14 9.55 19.09 O.OOE+O 5.04E-13 1.01E-12
Ra-22S 1.9338E-10 9.55 19.09 O.OOE+00 1.85E-09 369E-09
Ru-106 9a1684E02 9.55 19.09 O.OE+00 8.75E6-0 t.75E+CO
S-79 1.301S6E05 9.55 19.09 O.OOE+00 124E-04 2.49E-04
Sn-126 12167E405 9.55 19.09 O.OE+00 1.16E-04 2.32E-04
Sr-90 2.6045E600 9.55 19.09 O.ODE+00 2.49E+01 4.97E+01
Tc-99 4.4241E-04 9.55 19.09 O.ODE+00 4.22E-03 R.45E-03
Th-229 1.3713E-10 9.55 19.09 O.OOE+00 1i31E-09 2.62E-09
Th-230 1.8090E-11 9.55 19.09 O.OOE+00 1.73E-10 3.45E-10
Th-232 2.5278E-10 9.55 19.09 O.OOE+O 2.41E-9 4.834-09
TI-208 1.6947E-06 9.55 19.09 O.OE+00 1.62E407 3.24E-07
U-232 4.8737E4S6 9,55 19.09 OLOOE+00 4565E47 9-.30E47 Thenna Power
W!33M 12203E407 9nss 19.09 OmDE+00 1.1ff48 233E4S1 HonainHe Soudin
U-234 1 .592E47 9QSS 19.09 O.OOE+OO 1.52E48 3.04E-M Outpu Has Outpui
U-23 -2.ff194E408 9.55 0.00 1.68E404 1.43iE44 1.68E404 (Waft)s} (atand
U-238 12693E-05 9.55 19.09 Q.OOE+CO *21E-04 2.42E404 otSD *I.11E4
LU-23S 4.6i31E489 9.56 0.00 1.05E404 t.o5E404 t.O5E44 Total Total
Y-90 2Z6060E+00 9.55 1QC09 O.OOE+OO 2.49E+01 4.58E+1
Other Radioncldes 3.4E+Ot 6.B8E+01

nLmTante Sedecdio Su n* B S .an hmwy .,,

r SFD U Bas lo Paet Derence
Reactor LW u ZIDC HYDRDE LW AND U ZIC HYDRWDE

Fus Cia[ SST SST
80HE 0 d NM Con s* 1u9. 10u1

up S-mnmv I9Wd fBrbass Sor nup used In estimate
FrmS EstmaI

Nornbull: 3Fm 0 9..-M. bing t. to h#q MM mm deusWp
SoundbO _ 19. bamumd IloD bew b

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

Est~hsted ifnupf
snup ItuSipS Given Bunup Estmaft EOb HUr.Wm E3. NI

Nomh ~~~~~0.72 2 .~
Boi ~~~~~~1.44

'Reator eltsdhWn corrovl, sMorg. as or otir dae <b mih tladon cm d br h d.

'Told bW * tar hel Due assodaldt awh Oft wo~t nit be dwided by D0M. hesy meal mmas getot pdto bm vWss (UIW6).

J

j

-Ji

j

-_

-I
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.Fuel Radionuclide kIventory Worksheet -.
I'Fskuelad Tamplate Wnoramitionm

Fl kmun TRIGA STOD B.20 (FE) U OF AZ
SNF ID : 972

Fuel Units A Des4e- 1- ELEMENT
Heavy Metal Mesa: DOL.0.195Sg: EOL-0.18&g
ROD Storage Sle: INEEL

'FUu decay an dae: 1998
Est es asda: 2010

Template: TRIA-SS /(LWdu-Zx. SST, 10 b 20, U)
'Temptate Uumup(MWd: 6.68

Temlate BOL Heavy Metal Mess aT): OCoO195
T-nnlte .ar Tine: 10 l s

Esdmted
Canister usage:

1 x10'
10.01

la. Esrtiaut In Xn xb b Y. V Gamrna Sources

:Photon Total
CiUWvd From Nominal Bounding Fuel hillal Activity ominal Fuel Sounding Fuel Energy Plotnalaec

Radlonuclide Taplate Fuel Burnup (UWd) Burnup (UWdf (C) inventoeles(Ci) hventoriles(C) Group (Iounding)
AC-227 1.3731Es09 .68 13.36 0.OOE+00 9ASE-09 1.84E-08 Avg. HeV
Am-241 23s6sE-03 668 13.36 OOOE+00 1.-sE-02 3.19E-02 0.0150 1.727E+12
AM-242M 1.3812E-06 e.68 1336 O.OOE+0O 9.23E-06 1.SsE-05 0.0250 3.658E+11
Am-243 tA767E-07 6.68 1.36 O.OOE+00 9.87E-07 1.07E-06 0.0375 3.124E+11
C-14 12883E-04 6.68 1336 O.OO0E400 60E-04 1.72E-03 0.0575 3330E+11
C1-36 2.8120E-06 6.68 1336 O.OOE+00 1.88E-05 3.76E-05 0.0650 Z020E,11
Cmr-243 1.58s5E-07 6.68 133e O.OOE+OO 1.of;E-0 2.12E-0e oM125 -1328E+11

Cr-244 I 364cE-06 6.68 13W36 O.OOE+00 .36E-06 1.87Es-06 o0 1.723E.9 t
Co-60 6s5841E401 8.68 13.36 O.OOE+00 445E2+00 2.48E+00 7.0_0 78.04E801
Cs-134 18287E-02 8.68 13.36 O.OOE+00 1.13E-01 1.26E4- 0000 .134E8-2
Cs-135 3215E3-05 6.68 13.36 O.OOE+00 2.1E8-04 4.-0E44 CAM Z2t3E+tO
Cs-137 2.4556E+00 e68 13.36 O.OOE+CO 1.64E+01 3.2sEi41 12500 6.r56E+tt

Eu-1s4 1.026&E-02 6.68 1&363 O.OOE+OO s.s6E402 I -TME1 1.7500 4.006E+08

Eu-155 1.4570E-02 6.68 13,36 O.OOE1+OO s.74E402 1.ssE41 ZZSOOD 20s2E+07

Fe-5 2-0361E-01 6.68 I&36 O.OOE+OO 1S3eE+00 2.2E+0 z75Doo &4s3E05

IS3 8sq940E-3 8.68 13.36 O.OOE2+OO s.s1E402 1.12E401 3X00 4.103E+04

l-12s 7-6s4E47 6.68 1I.36 OOOE1+OO 4.s2E-0e sssSE-0 oe 000 7As5E+0D

Ktes5 1.828SE-1 s&es 13.36 Q.OOE+oo 1.22E+00 2.44E+oO ?Doo 8.0ZSE-0t
Np-M7 1.2462E-0e 8.68 13.36 O.OCE+OO s.33E406 1.97E-05 Ili=c sd37E402

Pa-231 4.st43E-os e.6s 13.36 O.OOE1+OO 3.2siE48 6s7E-0s

P5-210 17173E-14 6.68 13.36 0.00+00 1
Pm-147 5.6165E-01 6.68 1

Pu238
0 3.9-02 7.39E-02

13.3e O.OOE+00 1.42E-02 2.84E-02
Pu-241 8.0166E-02 e 68 13.36 O.OCE+OO 5-6E-01 1.C7E+OO

Pu-242 2.312sE407 8.68 133e O.OOE+OO CsSE-0e 3QsE406

Pa-226 2.s774E-14 6.68 13.36 O.OOE+000 171-13 133E-12
Pa-22s 2.172E-10 e.68 13.36 O.ODE+OO 1.4sE-0s 2.90E-09

Ru-106 2.ss1gE403 8.68 13.36 O.OOE2+CO 1.s7E402 3&5E402

s -79 1.3017E-05 6.68 13.36 O.OCE+OO s.7E0E5 1J74E044

Sn-126 1.2167E-0s 8.68 13.36 O.OOE+OO a13E-05 1.63E044

s,-so 2.3128E+00 6.68 13.36 O.OOE+OO 1.55E+01 3 0sE+01

Tc-99 4.4241E404 8.68 13.36 CO.OE+CO 2.s6E43 s&9IE-

Th-22s 1.9459E-10 6.68 13.3 O.OOE+OO I-30E-W 2.60E-09

Th-230 2.5564E-11 8.88 13.36 QOCE+OO 1J71E-10 3.42E-10

Th-232 2-527sE1o e.6s 13.36 O.OOE+OO 1 esE0s 3.3sE-s

Tl-ms 1.es47Es e.6s 13.36 QOCE1+00 1.13E4(7 2.26E407

U-232 4.8812E-8 e&es 13&W O.OCE+OO a13E407 .26E-07

U-233 12206E407 e.u1 13.36 O.OOEi4C a1eE-07 1.63E-0e

U.234 1J323E47 e.6t 1336 QOCE+OO 1.16E46 2-2E46
U-235 -Z61s4E46 aes ooo0 a43E-0s ewesE-5 a43E-05

U-236 1226s3E-0s 6.es 13.36 n.OOE+00 8AsE-05 1.70E044

is23 -&6331E-08 aes ooo s24E0s s22E0s s.24E-0s

Y-iO 2.312iiE+OO a6.s 13.36 O.OOE+OO 1 ss5E+0I &0osE+01

Other Radlormlifs 1.64E+01 328E+01

t.n Timnliaft Sekcton Sunn.. U..np 9-nmS. mni n O.::

r -plate Selection Summary _
From SFD Used Basas for Parameter Differences:

Reactor Modeatort LW AND U ZtRC HYDRDE LW AND U DRC t4YDitDE
Fue CID&T SST

SOt. t Constiltets: U LU

SOL fralchmeat %. 20 __101020.1
B-upnr4 Suffa y lMWrW Wasis lr bu6up usd in estimatse:

Fran t;FD Ea mft

Sosmdeg I 1360jt.el heuip cmaed&Wb IWee M meld mm deaied
Sc ning: tftO _ _ _ _ _ __, _ _b_ _ _ t s dd

n9:1 1336hrdqt tEatt _tedbSt Et bI

Esiso turnupf
Mp Muftpotbr Given mumup Estkmat EOL 0HAIG;ven EOL HUM

La loiN: c °I 31 1.0D0
Bgnn:1 2.0t1

'Rectrshuldown, ofrem w, og, hip rewe d de cordirmkV g ktlhmcase fonr fuel.

Thernal Power
Nomninal Het Sounding

output I NeOutput
(watts) : fWatts)
292E841 IL23E-01

TOda Total

'_ I 'ToW bnt for tuel essedated wth 3is wo*shmet I be dvldd by OOL heavy metal mesa ID get specific buama vaues (MWftAI).

DOEISNF/REP-07
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J
Fuel Radionuclide kiwentory Worksheet

L FAW and!)Trcplats I nati ,,
Fuel Nus TRIGA STD 852 (FE) U OF AZ

SNF ID : 973
Fuel Unite Derer. 2 -EUEMENT
Navy Motal Mom B01-0.3ftg; EOL. -..
ROD Storag Slt INEEL

'Fuel deay st data 2es6
Estimates as of: 2010

TempaW. TRIGA-SS (LWAJ-Zm. ssr. 10 D 20%. U)
'rTnpa0 3mwiup WdMW 6.65

Template OL Hean Motal ass (U1)T 0.000196
Temple Decay Tinm 5 yar

Estimated
Canister usag..

1 0.02 I

IIL. Eatinut"s . a. ' ID b . n Gamnm Sources

Photon ToWal
CiUWd Front Nominal Bounding Fudl kU Acthvy Nominal Fud Bounding Fuel Energy Pholonafm

Radiceucftld Tempt Fu up (MWd)' Blup (Mwd (Ci) IvetoztdeeC) n entories(Cf) Group (bounding)
Ac-227 a5173E-10 11.4 22.91 0.00E+00 9.76E-09 1.95E-0s AvM1V
Am-241 l.&331E-03 11.46 22.91 O.OE+00 2.10E-02 4.20E-02 0.01650 3.703E+12
Arm-242m .4129E-06 11.40 2291 O.OE+00 1.62E-05 3.24E-05 0.0250 8.148s+11
An-243 1.4774E-07 11.46 22.91 Q.OOE+00 1.69E-06 3.38E-06 0.0375 6.935E+11
C-14 12871E-04 11.48 22.91 O.ODE+00 1.47E-03 2.9sE-03 0.0678 7.12E+11
C03 2.8120E-09 11.4t 22.91 O.ODE+0 322E4-0 a44E-05 0.080 4.412E+11
Cmn243 1.7940E-07 11E4s 22.91 O.ODE+OO 2.0612-01 4AI1E-08 0.1260 32W4E+1

Cmn244 1.6s62E-0s 11A8 22.91 O.OOE+OO 1.94E-0 3.89E-s 022 60 &743E+1

co-so 1273s+60 11.48 22.91 Q.ODE+00 1.47E-06 .694E+-0 .0750 1a.9E+1l
C-134 2.5241E502 11.48 22.91 O.OOE00 1.04E+00 607E+00 D7.00 Z382E+12
Cs-135 &2195E-05 11.40 22st O.oDE+aO 3.69E-04 7.3sE404 O.W~o 1.064EA11

Cs-137 2.7564E+00 11A46 22.91 o.oDE+ao 3.16E+01 8.3E+01 12sc 2_201E+12
EwI54 1.536BE-02 11.46 22.91 0006.00 1.486-06 3.85606 1.0000 1 046E+01
Eu-155 32.13E1-0 11.48 22.91 .400 4.16-08 1 2500 2-365E
Fe-66 7.71ssE-0t 11.46 22.9t oooE1+00 a84E+00 i.77E+01 2.7500 1sM47Eo
H-L3 1.1t1IE402 11.46 z2.st O.ODE+OO 127E4t 2.55E-1 3.5000 21s4E 06

1-129 7.3684E47 11.46 22.s1 O.OOE+CO a44E-0s 1.69Ewffi s.cooo *1 5E+01

Kr-85 2-s26E-01 11.48 2291 O.oDE+aO 2.8sE+00 5.7sE+00 7.00CO I_`)m+0o

Np3Z7 1.2427E4S8 11A86 2291 O.oZE+aO 1.42E.0s 2.&sE-0 11 o"c 1.580E-01

Pa23t &85 1E409 11-40 22-91 QODOE+CO 4.41E-s s.sE48

J
J
J
J

Pb.210 7.30E-15 11.46 2z.si O.OOE+00 8.46E-14 1.69E-13
Pm-147 2.1023E+00 11.48 22.91 O.OE+00 2.41E+01 4.82E+01
Pu-238 1.0383E-03 110.4 22.91 o.OOE+00 1.19E402 2.38E-02
Pu-239 5.5293E4-3 1.46 22.91 O.OOE+00 6.33E-02 127E-01
Pu-240 2.1278E-03 1140 22.91 O.OOE+00 2.44E-02 4.87E02
Pu-241 1.0195E-01 11.46 22.91 C.OOE+00 1.17E+00 2.34E+CO
PU-242 23t28E07 11.46 22.91 O.OE+00 266E60 6.30E-06
RP-226 5.2782E-14 11.48 22.91 O.OE+00 6.056E13 1.21E-12
Ra-22z 1.933SE-10 11.46 22.91 O.OOE+00 2.22E-09 443E-09
Ru-1OS 91684E-02 11.46 22.91 006E+00 1.OSE+00 2.10E+00
Se-79 1.301SE-06 11.48 22.91 O.ODE+00 1.49E-04 2.98E-04
Sn-126 1.2167E-s 11.46 22.91 O.ODE+00 1.39E-04 2.79s-04
Sr-90 2.60456+0O 11.46 22.91 o.OOE+00 2.98E+01 5.97E+01
Tc-99 4.4241E-04 11.46 22.91 O.OE+00 5.07E-3 1.01 E402
Th-229 1.3713E-10 11.48 22.91 O.00E+00 1.57Es09 3.14E-09
Th-230 1.8090E- 1 11.46 22.91 0.00Z+00 2.07E-10 4.14E-10
Th-232 2-5278-10 11.46 22.91 O.ODE+00 2.90E-09 .79E-09
T1-206 1.6947E-s 11.4i 22.91 .OOE+00 1.94E-07 3.8E-07
U-232 4.8737E-06 11.48 22.91 O.ODE+00 5.58E47 1.12E-06
U-233 1.2203E-07 11.48 22.91 O.O0E+00 1.40606 2.80E6
U-234 1.5925E-07 11.46 22.91 0.006+00 1.2E6- 35sE-06
U-235 -2.6194E6- 11.46 0.00 1.69E-04 1.39E-04 1.69E-04
U-238 1.206-05 11.46 22.91 O.OE+00 1.45E-04 2.91E-04
U-238 46331E-0 t1A. 0.00 1.OSE-04 1.04E-04 1.OSE-04
Y-90 2.6080E+00 11.4 22. 0.006+00 2.99+0i 5.976+01
Other Radb tjcfl 4.13E6+1 8.26E+01

ILTenvi lasecd S-I &nW Sun . zusd WCbecls.-a
Template Seiectk Sumammye I

FroS SFD Used1b tor Parameter Differences:
Reactor LWANDUDZIRCHYORIDE LWANDUZIRCHYDRIDE

Fwu iC einiF SST SST
iBOL HU Cunons:t! u U

BOIL Enrddmnt% 20 10a o2 b.1

sun" Summary (u~di' From SFD ~ Est~fm Bsefor bumup used in estimate:
Fhm Si DEstirated

Esth.edflanpl
Mnup Guivpe BCm sr Estimated E HE

hlorinsE Om 86sB1 0
Bounding: 1.72 __. . ..

I

-j

Thermal Power
Nomrinal "ea Bunding

Output HeJa Output
(Wath) lWatt)
8715-01 1.1t33E40
Total Total

-

_j

'Readclor edw . cem rmovAl storage. atpkor cOe t conlimalg Owl kmdabn ceascd for tude.
'rcw b1> for ai uW aseodated wUh hie wok e mat be dvided by 8OL heavy metal mine t got specific bump vabs OM&"4.
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Fuel Radlonudclde hwentory Worksheet

). Fuel ad 1 1iate inornation I

Fuel Na: lRiGA SID 8.5J2Z (IFE) U OF L
SINF ID S 1048

Fuel this & Descr: 8 -ELEMENT
HeavyMetallMass: BOL.1.Sekg: EOL-.ISag
ROD Storage Sit: INEEL

'Fut decay MtM da: 2036
Estimstes as at: 20to

Template: TRIGA-SS (LWAJ-Zix, SST, ltO 20%, U)
brumptate 8urnup~(UW: 6.66

Tenplate SOL "eavy Metal Mass gmI): 0.000156
Template DWy Tlue: 5 years

Estimated
Canister usage:

1Sx10a
0.07

IL twouies X.x tC.Yamma Sourrces
Photon TOW

ClMWd From Nmnal Boundtin9 Fuelntia h act ity Nntninat Fuet souncting Fuel Energy Phowcsh
Radioulde Taniplte Fuel Burnup, (MI~lfV Bunuip (Uwe) U) Invertorles(O) bnventodles(CI) Group (bounling)

Am-241 1.8331E403 38.18 76i3 O.OOECOD 7.00E4C2 IAOE-01 eo0150 1234E
Ani-242rn I.4129E406 38.18 7 67ti7 O.OOE+00 SAE0E5 IMOE404 OC2s0 27t6E+12
Am-243 1A4774E407 38.18 76i3 O.COECOD s&64E-06 1.13E-05 0.0375 2-M3E+12
C-14 12871E404 38.18 7e.37 O.OOE+DO 4.91E403 s.83E43 0.0575 2Z74E+12
Cl36 2.812DE-06 38.18 76.37 OODOEc40 1.07E404 2.1SE-4 0.03150 1.47tEtt2
Cm243 1.7s40E-07 38.18 7e.37 O.OOE+ODO esE46 1.37E-05 0.1250 1.06SE+12
Cm244 1.6s62E406 38.18 76.37 OCOOE+COD eME-05 1.30E404 0250 1248E+12
Co-60 1283sE+00 38.18 76i37 O.OOE+DO 4.9DE+01 9ss1E+01 0.3750 &W3E+t1
Cs 134 9.0641E-02 38.18 7e.37 O.OOE+COD 3 UEi4D 8.1E+00 0.5750 84t7E+12
C-s 135 3.21ssE-0s 38.18 76i37 O.OOE+O 123E403 ZU4E403 0.8500 35t13EttI
Cs 137 2.7564E+00 38.18 76.37 O.OOE+DO 1.05E+02 211E+02 12soo 7S36E+12
Eu-154 1s536sE42 38.18 7637 O.OOE+ODO s.7E.01 1.17Ei40 1.7500 4690E+0S
Eu-15s 2-s2s312-2 38.18 76.37 O.OOE+DO 1.12E+OD 2.24E+00 22533 7ssME+W
Fe-65 7.71s8E-01 38.18 7637 Q30OE+30 2.95Ex01 5.89E+01 Z.7500 6255E+07
W3 1.t11IE402 38.18 7ei3 O.OOE+30 4.24E401 6.4sE4-1 3.5333 7280E+06
1-129 7-36ME-07 38.18 76.37 0.03E+30 2.81E-05 s.e3E-0s Siamo 4,0ssE+
Kt-ss s2-e23E-01 38.18 7e37 O.ODE+ODO 9.65E+0 1.s3E+01 7FD000 4.t6t1E+00
Np237 1.2427E406 38.18 76.3 O.ODE+CO 4.7sE.0s 9A9E-s IIADO 528sE-0
Pa-231 3851 1E-0s 38.18 7eW3 OADE+cO 1.47E407 294E-U7
PD-210 7I318WE-1 38.18 76.37 O.OOE+0O Z.82E-13 6.94E-13
Pe-147 2-1023E+00 38.18 7e.37 O.OOE+ODO 8.3E+01 1.S1E+02

PU-23 1.D3s3E-4 38.18 76.37 OO.E+.O 06E-62 7s.3E-02
Pu-23s s2s314-03 38.18 70.7 O.OOE+0 .11E4-01 4.22E4-0
Pu-240 2-127sE- 38.18 76.37 O.OOE+30 8.12E.42 1.62E-01
Pu-241 1.01s5E-01 J8.18 7e.3 O.OOE+CO 3AWs+00 7.7sE4OD

PU-242 3.312SE-07 38.18 70.37 O.OOE+OD sME-04 1.77Es-0
Ra-226 527sE-14 38.18 76.37 OAMc40 Zv2E-112 4.03E-12

Ra-228 1.933sE-10 38.18 7e.37 O.OO1E^00 7M~E-0s 1.4eE-0s

Ru-1106 s1ss4E402 3&.18 7e.37 O.OOE+OO 3$50E+00 7.0DE+OO

SrD 79 1.301SE-05 38.18 76.37 O OOE+CO 4.s7E44 s.s4E044

Sn 126 1.2167E-5 WAS1 76.37 O.OOE+CO 4.e5E404 s2sE044

Sr-sO 2.646E+00 38.18 76.37 O.OOE+0O 9.95E+01 1.99E+02
Tc-se 4.4241E44 38e18 76 7.37 O3OOE+CO 1.es02 3.38E4.2
Th22s 1.3713E-10 38.18 7e.37 OOOE1+CO s.24E439 1.0E-08

Th-230 1.80sDE-11 3818I 76.37 O.OOE+CO 6.91E-10 tIsE-s

Th-232 2-S27BE-10 38.18 7e.37 O.OOE+OO s.esE-s 1.s3E-0s

TI-208 1.es"7E- 38.18 76.37 OOOp E+CO enE47 12sE-a6
4.14M 4.s737E-0s 38,18 76.37 0 DOE+OO 138GE46 3.72E406

LO-= 122031E47 38.18 76.37 O.OOE+CO 4.e6E406 s32E406

U-34 I 5o2E 1ssE7 38.18 76.37 O OOE+Ou n eOBE-06 1u22E-us
U-M3 -2.e194E-06 3eS1s o. oo &74E404 s^74E404 6.74E4

U-236 126s3E0s WAS1 . 7e.37 OhOOE+CO 48uE044 s~esEi
U-238 -&6331E-08 38.118 0.00 4.1sE404 4.1sE44 4.1E4

Y-90 2evSOSE+oo WAS 76.37 O.OOE+CO 9.s5E+01 ISEo

Clow Radonucltdes mte Eu.rnE+02 I

1em MeS SasectNMn S/Guemary
Fll SFD Use fot ~ str P~ara r otmracs:

Reactor u Msuderst cor LW oAND, sorCge HYDRIE .6W ADe U 3CenHiMDE u njtncaelrfe

Fud CladingS07 s 10s
*wL HU Contiuns U U

DML tnihmn - 2D 0 tob 2D.t

lun Surmnay W~df Basi~ s for burnup used In estiate.
FRai SFD le~

Kainl:F ~ 38 Mnt ca.lmw Orb dt thw bw*m deaoa

B T63 76*b=_ lbebtea. t w ul

Checkss

Estimadt Burnupf
Bu mup tutife tlwn Iturnup Etima EOL HMI~lwn EOL HU

Nominal, 1 0.72 1211o
lloundbWg: 1 4~

' Reacbor n ,bw coeremvl storage, dipprg or dlher ddb Confirming VWa Inaft~n tn for 181.

Thermal Power
Moranal Heag I louncling

Output Had Output
(Waft) (Watts)
2SE.00 4A4E4s0

Total Total

'_oal tump for auel atwolaed wh Ifs wotuheet uwt be dykled by OM heavy msaw to get VCdfIc bunW wvues AW!MM).
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J
Fuel Radionuclids Inventory Worksheet -

IL'yd sail Templ:1ate Infonflnadom 14
FuWl N.c TRIGA STD B 500 (FE) UNv. OF CAL-IRVINE

SNF ID 4: 824
Fuel Unfs A Deaw. : -ELEMENT
Hey Meta Uase: SOLo0.918lg; EOL-o0.s9Ig
ROD Storae SIK. INEEL

'Fuel dwey St dall: 2035
Esliat d:o 20t0

Tunplstm TRIGA-SS (LWAJ-rx. ssr. 10 Sb 2D% U)
Templatt Bunup(UWd): 6.68

Tenplate DM Heav MOO MUm (U: 0.000195
Template De Tm S ysa

Estimated
Caniste- usage J

1 10.05

IIL Ee'sdtmris m1 - x b | Gaumma Soun=ee
Photon Total

CUIWd From N=n Bounding Fuel Wt ACtvity NomInal Fuel Sounding Fuel Energy Photonase
Radionuctlde Tenwlate Fuel Bumup (UWdf Bumup (UWd)' (Cl) InventormsQCI) InventoiesC Group Oun o,
Ac-227 .5173E-10 0.00 0.00 O.ODE+00 O.OOE+00 0.0E+00 Avg MOV
Am-241 1.83316-03 0.00 0.00 O.O0E+00 O.OOE+0 0 O.OOE+00 0.0150 tSO 9046
Am-242m 1.4129E-06 0.00 0.00 O.OOE+00 O.OE+O 0.0012+00 0.0250 0.0004E+0
Am-243 1.4774E-07 0.00 0.00 O.ODE+00 O.OE+00 0.OE+0200 o00375 1.33sE404
C-14 1.2871E-04 0.00 0.00 _ .00E+00 0.002+00 OD.0E+00 0.0575 8.1107203

01-36 ______ 2.8120E-06 0.00 0.00 0.00E+00 0.002+00 ___ 0.002+00 0.0850 1.1432E40
C-243 17940E4-07 0.00 0.00 O.OOE+00 O.OE+00 .OOE+00 01200 Z25.E801

rn-244 2.6s62E06 0.00 0.00 O.OE+00 O.ODE+00 O.OOE+00 022500 76.55+20
Co-60 1t2e3sE+o0 0.00 0.00 O.E0+00 O.OE+00 O.OOE3+00 1.00 7.541E+04
Cs-t34 180541E-02 0.00 0.00 O.0OE+00 O.OE+00 O.OE+OO 055 0sw0E<0
CS 135 3.21ssE-0s QOO o.oo QODOE+OO QOOE+DO O.ODE+CO o.asc 1.528E+02
Cs 137 2.756E0 .000 ODE_0 O.OF0 O.O 0 _ 12t S CO SI009EC
Eu-154 t 536BE402 QOO QOO O.OOE+CO Q.ODE+CO O.ODE+DO 1t7500 4 408E+00
Eu-165 2.92s3E4-2 ooo0 QOD O.OOE+OO O.OOEDO0 O.ODE+00 22sco0 2-%X4o
Fe-5s 7.75SaE-1 0.00 QOO0 MOOE+00 QODOE+OO O.ODE+OO 2.7500 1 484E+OO
H-3 1.1t11E402 o.oo ooo0 OOOE+00 O.OOE+CO O.OOE+OO 3-SMO 1-12SE4oo
1-129 7.36e4E407 o.oo QOO QOOE+CO QODOE+OO O.ODECO Si=~ &es8E011
Kr485 2.5263E-M QOO0 QOO QODOE+DO O.ODE+OO QODOE+CO 7I oo.o86ssE 02
W237 1.24t7E-fl o.oo o.oo00ED O.ODE0 OOE+CO OOOE+CO 1111XCO 7s541E4_3

Pa-231 3.8511E-09 QaO QOO QODEOOE QOD.OOE QODOE+COD _

j

J
J
J

Pb210 7-.3188E-15 0.00 0.00 0.OODE+00 O.ODE+00 O.OOE+D
PUF147 2.1023E+-0 6OO 0.00 0.0DE+00 QODE+04 QODE+CO

U-238 1.03sE-03 0O. o.0 O.ODE+00 O.OOE+00 0.OOE+00
F*2s ss52s3E403 QOO o.oo QODE+00 QODOE 0o O.ODE+CO
Pu-240 2.1278E-W o. ooW ° o O.OE+00 O.ODE+OO QOOE+00

Pu-241 1D.1ssE-01 o.0 0.O O.O4E620 2.402+-0 O.OOE+C0
Pu-242 2.3120E407 O.0 0.00 0.OOE+00 0.00Q2+00 O.OE+00
Ra28w 52 E-14 o.oo QOO OODE+.O ODE+00 O.OE+00
Ra-Ms 1.s338E-10 QOO0 QOO O.ODE+DO O.ODE+0D OaOOE+00

RU-10s Q16eE42 QOO QOO Q.OOE+OO O.OOE+CO Q.ODE+CO

Se 79 1.3018E-M QOO noo O.ODE+DO O.OOE+DO O ODE+DO
Sn-i2s 12167E-06 QOO QOO QODOE+OO O.ODE+00 QODOE+OO

Sr490 2.604sE4Wo 0.0 0. 0 O.ODE+OO O ODE+OO O.OOE+OQ
TC 99 4.4241E404 o.oo o.oo o.ODE+ao O.OOE+OO QOO0E+Co

Tn 229 13.713E-10 QOO o.oo o.OOE+00 QODE+OO QODE+OO
Th-230 1.80SOE-11 QOO QO.O OaOE+00 QODOE+DO O.ODE+CO

nh- 2.527sE-10 QOD QOO0 QCOE+DO QODOE+OO O.ODE+aO
TF-2Ds 1.6947E-08 QOO QOO Q.OOE+DO QODOE+OO QO.DE+00

U-232 4.e737Ee.e Q.OO aOO Q OE+00eckE _ _ __ _OE+00

U-233 1Y40E-7 QOO QOO QOOE+00 O.ODE+OO QODE+CO

-2134 -ssME-07 QOO QOO o.OOE+00 O.ODE+OO QOOE+CO
LI235 -2.6194E-00 ooo QOO 3s6E404 3.s6E404 3seE044

u2s 1-26s3E-06 QOO QOO Q.OOE+OO O.ODE+DO O.ODE+DO

WP 38 6331E-08 QOD QOO 2.46E404 2.46E404 2.46E044

Y490 2.60s0E+00 QOO QOO O.OOE+CO QO.OE+Co nODOE4.0
ote Ftedloem8d O.OOE+CO O.ODE+OO

HL TemplalteSe~ledmS-Burnup Sun-and Chmkw : i
rmPlain Select Summ -ar

Fro SFD Used Basis fo-t Paramebte Diffnu s:

R _clr Modr a WNDUR HYDRIDE LW AND U ZIRC HYDRID
Fue CIddhlg: SST SST

BOLHIII UU
EOL Erlc lt: 99998708 10020 .1

Buntup Summary (UWd)' Bas for bumup used In eslimats
Froms SFD Estdd

Nombahl 0.00 **WnpkWlS*kO59FOkgg dfbM/4
Sound B _ _ _ _ _ _ _ _ _

Checft _

Es- tiae B~m
lu Ulpt Give Bunup Estimated EOL HlU&hen EOL HM

tromhbi 0.00 | 1._
SondT 0.00

j

Thermal Power
loitnal Heat Boundinq

Output tHeal Otput
(Watts) ( fWat _
t1.6t-E4 1.6EE405

Total Totel

-4

-J

'ReadoetA .or mmaoved.at wm5ti h ormustd ob cflvdaied by ea dmasog d he hd .

'ToSa how p r a8 hulsocae wnh of ww must be dvkbd by BCU he"y mm mm to gd vac huru vabm /Uwdw).
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Fuel Radionuclide Iwrentory Worksheet , x
xFud ead Tanglate Informt --

Fuel Name: TRIGA SID 8A50 (FE) UNIV. OF CAL-IRVINE
SNF DI*: 1051

Fuel Unis & Daor: I -ELEMENT
HawyMetal Mas: BOL.O.192kg; EOL.O.19kg
ROD Storge Site: INEEL

'Fuel decay SWt ate 23
Estmates s od: 2010

Template: TRIGA-SS (LWfAJ-Zs. SST. 10 to 2. U)
1lTemtate Bu-pl(Wd: 6.65

Temptlte SOL Heavy Metal Mass (Ul: 0.000195
Tam.W. tn i Thlna 6-

EStkreted
Canister usage:

18SX
I 0.01

)L Eaimaotes HI mb b y. yb Gamnma Sources

Photon Total
CUMWd From Norninat Bounding Fuel hitial Activity Nominal Fuel Bounding Fuel Energy Photonshsec

Radeonuclde Template Fuel Bumup (UWd) Burnup pMWdf (-C) bIventorues(CI) Inventories(CI) Group O~ouncing)
Ac-227 8.5173E-10 1.87 373 0.00E+00 1.59E-09 3.18-E09 Avg. leV
An-241 1.8331E-03 1.87 3.73 0.00E+00 3.42E-03 6.85E-03 0.0150 6.036E.1
Am-242m 1.4129E406 1.87 3.73 0.00E+00 2.64E-06 5-28E406 0.05D 1328E+11
Am-243 1.4774E47 1.87 3.73 O.OOE+00 2.76E-07 5.52E-07 0.0375 1.131E+11
C-14 1.2871E-04 1.87 3.73 O.OE+00 2.40E-04 4.81E-04 0.0675 1.161E+11
CI-36 2.8120E406 1.87 3.73 O.OOE+00 5.25E-06 1.05E-O5 0.0650 7.192E+10
Cm-243 1.7i40E-07 1.87 3.73 O.O0E+00 3.35E-07 6.70E-07 0.1250 .0223E+7 0
Cm-244 1.0962E406 1B87 3.73 O.OOE+00 3.17E-ii 6.33E406 02250 6.101E+tO
_4-Do 1.2839E+OD 1.87 3.73 O.O0E+00 2.40E+00 4.79E+3 O 1 3750 35s6-E+10
Cs-134 9.0s41E402 1.87 3.73 O.OOE+00 1.69E401 3.38E01< OS5750 4.116E+tt
Cs-135 3.2195E405 1.87 3.73 O.ODE+CO 0.01E45 1.20E044 OASD 1.767E+tO
Cs-t37 2.7564E+OO 1iB7 3.73 Q.OOE+00 5.15E+C0 1.03E+01 12s00 3SBB8E+tt
Eu-154 15368E402 1B87 3.73 O.ODE+00 2.87E402 6.74E402 1.7500 23s2E+OB
Eu-155 2.9293E402 1B87 3.73 Q.OOE+OO 5.47E402 1.Q9E-0t 22s00 3ttSSE+OB
i e 55 7.7158E401 1.87 3.73 QOCOE+OO t.44E+C0 2.8BE+00 2.7500 3.0ssE+os

tS3 ~~~~~~1.1111E402 1B87 3.73 Q.OOE+OO 2.Q7E402 4.15E-02 3SY00 3.s60E+OS
l-129 73q6B4E47 1tB7 3.73 Q.OOE+OO 1.3B48E0 2.75E406 SAMo Zo076E+oo
_r-5 Z2-63E-01 1.87 3.73 Q.OOE+OO 4.72E-01 9.43E401 70001t 23s2E401
N-M7 1.2427E-06 1.87 3.73 O.0E+00 2.32E-06 4.64E-0 11 ooo 2.6B1E-02
Pa-231 3.85t1E-09 1.87 3.73 O.O0E+00 7.19E-09 1.44E6-

1. E-14U

PU-239 5.5293E-3 1.87 3.73 0.00E+00 1.03E402
Th-240 z1m7E43-0 1.87 3.73 O.OE+00 2.97E-03 7.95E.-3
U-241 1.0195E-01 1.87 3.73 O.OOE+00 1.90E-01 .8tE-01

iM-242 2.3128E407 187 3.73 Q.OOE+OD 4 0.32E07 8.64E647
Ra226 5 2782E-14 1B,7 3.73 Q.OOE+OO 9J6SE-14 1.97-13
Ra-27B 1.933E-10 1.87 3.73 Q.OOE+OD 3.61E-10 7.22E-10
Ru-106 9.1684E402 1B87 3.73 Q.OOE+OO 1.7tE0t 3.42E401
So-79 1.3018E405 1.87 3.73 Q.OOE+CO 2.43E45 4.86E405
Sn 120 1.2167E405 1.87 3.73 QO)OE+OO 227E-05 4564E456
Sr<.90 Z.6C45E+00 1B87 3.73 Q.OOE+CO 48S6E+00 9.73E+OO
Tc-99 4.4241E404 1.87 173 Q.OOE+OO 8.26E-04 t.05E403
Tb-z29 1.3713E-10 1.87 3.73 QOO0E+CO 21i0E-10 5.12E-10
Th-230 1.8090E-11 1.87 3.73 QO.OE+CO 33BE-11 6.7E-11I
Th-232 2.527BE-10 1.87 3.73 OLOOE+00 4.72E-10 9A4E-10
TI-208 1.6947E48 1.87 3.73 0.OOE+00 3L16E48 6.33E-08
U-232 4.8737E48 1.87 3.73 Q.OOE+00 9.10E408 1.82E407
U-233 1.2223E407 1.87 3L73 Q.OOE+OO Z2BE407 4-s6E47
U-234 1.5925E407 1.87 3.73 0.02E+00 2.97E4U7 A95E407
U-M3 4Z6194E-06 1.87 QD0 8.7BE-05 7.79E-0s 82BE405
U-230 1 2693E405 1.87 3.73 O.OOE+00 2-37E45 4.74E405
U-23 4.633E408 1.87 QOD 5.15E405 5.14E405 5.15E45
Y490 2.6060E+C0 1.87 3.73 O.OOE+CO 4.87E+00 9.73E+00

Omlr Radionurlsese 6.73E+d e 1 35E+Oa
".Topnte Selelion Swuma ur~o S.n- and (3mctk-:s,. ..

. ~ ~ a __.__

Ternplate electton Summarty
From SFD Ut d Bai for Parmtr i~rnoma

Ror tor Lw AND u DIRc HrDRtDE LW AND u ZtRC WeDRIDE
Fael C SST SST

OL Ma C Uu
*OL a trk met 20.0D002088 100 b20.1

Bumnup Sulmary (MWdrf - Bisis br burnup used In etmate:
Nove SFD | imted

No0minalt .8i 7 1A: Nomre k" m K*kmSFD (cowld D V
Soundinr 3. eadlotetnakeexb B

Cheeks

asctd Bumnupl
ilUa U iiUtlffp Gie itUIIUp t EOt. HnnCV EOL NMi

Mominat' 029 0.7 71.o
oudbng: OS57

Thennal Power
Nominal bleat Bounding

Ouitput Heat Outut
wafst) I Watts)

1.09E41 2.17E41
Total Total

'Reactor eteowm, cMOe mnovwal. sotage. ipplng or ither daes contmig tat b iraaten ceased tor fuel.

_ aTt bump far St fe assocated wi thb t wocsheat must be *Wded by SOL aay metal mass t Fgt specific btup vaue 4MWdteT).
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i
Fuel Radionuclide Inventory Worksheet

Full Nunea TRIGA SM 70 S62ARFRR
SHW ID 250

Full units A Deew- 96.- ELE8MEW1
*Iftv Uai 1Mas 80Ls18S96 EOL,.l8.0¶2kg
ROD Sborage SltIN EEL

'Fuel d 5w31S diiw 2011
Estimtes as at 2010

TemplaWm TRIGA-SS ILWRJ-ZIZ SST. 10 ID 2%. UO)
5
Tempate aunvUP(MWd) 6.66

Tuaplake 30O. Heavy Metal Man (UTn: 0.000196

Estkathed
Canister usage

aisX10 a:
I 0.88

: ~~~~~~~~~~ ~ ~~~~~~Templt Dea Tbaw 5 yo

1-1L9 7.3684E-07 489.71 979.43 0.008+00 3.61 8-0xb b y. y7 Ga5m. Sources

; : ~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~Photwn , Tota
CUUWd Fro o Nominl BMW" Fuel Inital Actif Nomial Fd Bouding Fud EneW~ Pholonsr/ec

RadbonuclW - Template FuelRmpd ~ fBurnupWd (UpWdf (C') bwnole* I Inventorls(C) Group (budiri

AC-227 .52173E-10 489.71 979.43 0.O0E+00 4.17E407 8.34E027 A7.0 48v
Am-241 1.8331E4-0 489.71 979.43 o.ODE+00 8.SE-041 1.28E+D0 1.0000 1.783E+14
Am-242m 1.412E1-0 489.71 979.43 o.OE+00 1892E-04 16 3.8-043E+13
AP-243 17.774E407 489.71 979.43 o.OE+00 7.24E8-5 1.4E2 4 1.0375 226SE+13
C-14 1.28710E040 489.71 979.43 o.ODE+00 8.30E-02 126E41 0-0575 304$E+1J
cP-3 2.8123E-03 489.71 979.43 O.ODE+00 1.38E4- 2.7sE403 o2Dso 8+.0E+13
Qu-243 1.2943E807 489.71 M9.43 .OoE+o00 79E100 t.76E42 4 0.150 80370E+13
Qu-244 2.69627D0 489.71 979.43 O.OE+00 831E04 12.6E43 oso 188E+13
C-48 1.2939E+00 489.71 979.43 O.OE+00 4.29E+01 1.26E+03 1ZM 8.120E+12
Cs-134 2.3512E-02 489.71 979.43 O.OE+00 4.43E+01 S.27E+08 4s750 18080E+14
CRs35 35217sE-14 489.71 979.43 0.O+00 2.58E8-2 5AsE1-2 0.95D 4.633E+12
C-137 1.37864E+10 489.71 979.4A3 o.ooE+0 1.37E+03 2.78E+03 7.ZSO 9.483E+1s
Eu-154 91s3684-02 489.71 979.43 O.OE+00 7.43E+01 1.S9E+01 1.7500 62MOO
Eu-17 2.9253E402 4971 979.43 O.DE+00 6.3E02 1.D-11E+11
Fe-s5 71.21s8E-01 489.71 979.43 o.ODE+00 3.78E+02 7.s6E+02 2.71 Z022E+OS
Hr3 21.1181420 489.71 979.43 O.OOE+00 1.44E+0o 12.5E+01 3.50o 336E+07
P-129 7.364E4-07 489.71 979.43 0OOE+00 21E7-04 7.22E4-4 sim 0248E+2

h-22 s.571263E8-1 489.71 979.43 o.OE+00 1.24E02 Z.47E+02 7cc 5.942E+01
Np-237 1.2427E408 489.71 979.43 O.oE+00 8o5E.44 1.Y2E-03 118D 6.769E+00
Pa-231 32.512E47 1 489.71 979.43 o.ooE+00 124.07 2477E-06
Pb-210 7.3887E-15 489.71 979.43 O.00E+O 8 3.62E-12 721E-12
Pm-147 2.1023E+00 489.71 979.43 0O.CE0+O 1.03E+03e 2e.6E+03
Pu-238 1.0983E-03 489.71 979.43 0.00E+00 5.s8E-4 1.02E+0O
PU23 1.s2s3E3-07 489.71 979.43 0.OOE+00 2J71 E+1D 5.42E+4O
PU-240 2-127SE43 489.71 90.43 O.OE+10 1.24E+00 2.08E+00
u-241 1.21s9E41 489.71 979.43 O.oDE+00 4.29E+2 1 9151E+4 1

PU-242 Z.3t2SE7-0 489.71 979.43 O.ODE+98 1.13E44 24.7044
Rs-228 5.2782E414 489.71 979.43 o.OOE+00 2.s9E-11 s.R7E-11I
Ra-228 1.9338E-10 489.71 97.43 o.OOE+DO 9.47E4S8 1.S9E47
Ru-106 9.16S4E-M 489.71 979.43 Q.OOE+CO 4A4sE+01 s8.9E+t
S5-79 1.3018E456 4S9.71 979.43 o.ooE+Oo e38E403 129E402
9Ft126 1.2167E405 489.71 979.43 Q.ODE+OO 5.96E43 1.19E402
S-90 2.6040E+00 489.71 979.43 0.00E+O 1.28E+03 2.55E+03
Tc-sa 4.4241E404 489.71 979.43 OoOE+OO 2.17E-0t 4.33E-0t
Th-229 1.3713E-10 48s.71 97s3 QO.OE+OO e.72E-0s 1.34EW0
Th-230 1.8Q9OE-1 1 48Q.7t 9MU QODOE+OO s.8sE-0s lJ7E4S
Th-232 2-s278E-10 48971 979su o.oOE+OO 1.24EW0 2.49EW0
T-208 1.6q47Ea08 48s.7t9e 1..u o.oE+OO s3eE80 1.86E+03
UN32 4mt737E48 489.71 979.43 C _OOE+00 23sgE__s 4.77Es Th__ Power

U-233 1-2203E407 489.71 979.43 QOOE+oo s.saE-0s 120E404 Nominal Hea Bounding
U-234 1.5925E407 489.71 979.43 Q.OOE+OO 7.9-0E5 1.s6E404 ouvu He Outpt
U,235 -2.6194E-08 489.71 ooo0 aOIE-03 s.72E403 8.0tE403 (ww11} attO)
U-23Z1 1.2693E45 489.71 979A3 0.00E+C0 a7MF03 124E4 2.81t0 T7E0t
U-M-&= 463E-0 489.71 MOD 4.98E403 4.96E403 4.98E 03 Total Total
Y-90 2.6060E+00 489.71 979A3 Q0COE+00 1.28E+03 2.55E2+03
Other adonucicles 1 .77E+03 3.53E+03

Template Selection Suunmey , . ________de

rempist Selcon Sms
From SFD Used Basis for Parameter D0iftennces:

r _ Rear' L U LW AND U ZARC HYDRIDE
FUVICvdl SST SST

BOL HU C U U
DBL ME ntX 20 10 lo 20.1

Bumup Sum r(Wdy f Basb 1or bumup used in estimae:
F C FD Esdmated

Nlominak 90.271 bn km m489.71 bsip cd Md hy e esed
Doun__ _ _ _ _ _ 979.43 asurpradebes htabke imrrAhsm4

Estimated B
up Itu Gin Bnup Esdmat EOL H GhIven 0oL HU

Iominik 0.7 . .D

Baemdhnsf I , ~781 5S

'R dn, cor lord L der oruo galtacn _dbrlld.

'Fo~bukal _ srodadhlt wf woW|h muK be dykbidby eo Lhayme dnw# bg od cbmvk _vd(bAwdiT)-

J
J

__I1I

J

-J
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Fuel Radlonuclide Inventory Worksheet

.3.oeT and Ieavlpt Jnr-st n -~rtio
Fuel Name: TRIGA SID 8.5/20 ANL-W

34F 21# 353
Fued tnhs & Daeer: 2 -ELEMENT
HeayMetalMass: BOL-0O2kg; EOL.0.17kg
ROX Storage Ste: HEEL

'Fuel decay da date: 1994
t _as as of. 2010

Tonplat: TRIGA-SS ALW NJ-ZM SST, 10 102 , U)
'Templats Darup(MWd): 6.66

Tempilae BOLlteay Metl Mass m(MT): 0800195
.r -, 15

Estimated
Carister usage:

18x10'
0.02 1

p Esti..ts In x. xa b Y. Yb Gamma Sources

Photon Total
ClNWd From Nominal Bounding Fuel ntial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radlotuclide Temp4ate Fuel Bumup (IWd) Bumup (lWd)W (Ci) bventodes(CI) huventores(CI) Group (bounding)

Ac-227 1.9744E-09 209.82 372.30 O.OOE+00 4.14E-07 7.35E07 Avg. 1bV

Am-241 2.8150E-03 209.82 372.30 O.OOE+00 5.91 E-01 1.05E+00 0.0150 42E.13

Am-242m 1.3501E-06 209.82 372.30 O.OOE+00 2.83E-04 5.03E-04 0.0250 Sm7E+12

Am-243 1.4761E-07 209.82 372.30 O.OOE+00 3.10E45 5.50E-05 0.0375 7S.0E12

C-14 1-2854E-04 209.82 372.30 O.OOE+00 2.70E02 4.79E-02 0.0575 6.176E+12

CI-36 2.8120E-06 209.82 372.30 O.OOE+00 5.90E-04 1.05E-03 0.0550 4.4SE.12

Cm-243 1.4075E-07 209.82 372.30 O.OOE+00 2.95E-05 5.24E-05 0.1250 3239E612

Cn-244 1.1570E-06 209.82 372.30 O.OOE+00 2.43E04 4.31E-04 0.250 4234E+12

Co-60 34481E-01 209.82 372.30 O.OE+00 7.23E+01 1.28E+02 0.3750 1.S77212

Cs-134 3.1474E-03 209.82 372.30 O.OE+00 B60E-01 1.17E+00 0.5750 3.06"E13

Cs-135 3.2195E-05 209.82 372.30 O.OE+00 6.7BE-03 1.20E-02 0.500 3S53E.11

Cs-137 2.1880E+00 209 S2 372.30 0.OOE+00 4.59E+02 8.15E+02 12500 9656E+12

Eu-154 6.8647E-03 209.82 372.30 OOE+00 A.44E+00 2.56E+00 1.7500 9s25E.9

Eu-155 7.2481.E03 209.82 372.30 0OOE+O0 1.52E+00 2.70E+00 22500 6.ee8E*07

Fe-SS 5.3744E-02 209.82 372.30 0.OOE+O0 1.13E+01 2.00E+Ot 27500 6.56Ios05

H-3 6.3414E-03 209.82 372.30 O.OOE+00 133E+G0 2.36E+00 3S00 3.72SE4D4

1-129 7.36842E07 209.82 372.30 O.OOE+00 1.55E-04 2.74E-04 SO0OO 1240E402

Kr-85 13236Et01 209S2 372.30 QOOE+OO 2.78E+01 4.93E+01 7.0000 2.192E401

Np 237 1t2504E-08 209.82 372.30 0.00E+00 2.62E-04 4.66E-04 11.0000 2.4s5E400

Pa-231 5.9774E209 209.82 372.30 QOO.E+00 1.25E-06 223-06

Fb-210 3-3534E-14 209.82 372.30 O.OOE+OO 7.04E-12 1.2SE-11

Pm-147 1S002E-01 209.8 372.30 O.O0E+O 3.15E+01 5S.9E+01

Pu-238 9.5970E-04 209.82 372.30 0.GOE+00 2.POE-0t 3.57E-01

Pu-239 5.5278E-03 209.82 372.30 O.OOE+00 1.tBE+00 2.06E+00

Pu-240 2.124SE.03 209.82 372.30 0.OOE+00 4A6Et01 7.E4-01

Pu-241 S.3023E-02 209*82 372.30 Q.OOE+O0 1.32E+01 2.35E+01

Pu-242 2.3128E-07 209.82 372.30 O.OOE+00 4.5E-05 8.61E-05

Ra-226 1.6346E-13 209*2 372.30 .OOE+00 3.43E-1i 6.09E-1I

Ra-228 2.3173E-10 209.82 372.30 Q.OOE+OO 486E4- 8.63E-08

Ru-106 9.5038E405 209.82 372.30 Q.OOE+00 1.99E-02 3.54E-02

Se-79 1.3017E.05 209.82 372.30 Q.OOE+00 2.73E-03 4.85E-03

Sn-126 1.2165E-05 209.82 372.30 Q.OOE+O0 2.P5E-03 4.3E03

Sr-90 2.0541E+00 209.82 372.30 Q.OOE+OO 4.31E+02 7.BSE+02

Tc-99 4.4241 E04 209.82 372.30 QOOE+00 928E-02 1.65E-1

Th-229 2.5218E-10 2092 372.30 O.OOE+O 5.29E-08 9.39E-08

Th-230 33654E-11 2092 372.30 O.OOE+OO 7.06E-9 1.25E-08
Th-232 2.527E-10 2092 372.30 0.OOE+00 5.30E2-8 .1E4-0S

TI-20 1.J511E-08 209.82 372.30 0.002+00 3AE-06 6.1-06
U-232 4.722E-08 209.82 372.30 O.OE+00 0.8-08 1.662-05 Thermal Power

U-233 1.22E07 209.82 372.30 P .00S+00 2.56E-05 4.55E-05 Nominal hest Bounding

U-234 J1.662E.07 209*82 372.30 0.002+00 &922-05 6.95E-05 Output Meatu put
U-235 -2P6194E-06 209.82 0.00 1.69E-04 O.2+00 1.69E-04 Ovens) (Watts)

UJ-236 126902-05 209* 372.30 0.002+00 2.662-03 4.732-03 6AOE40D 1.14E201

U-238 -6331E-08 209*2 0.00 1.0E2-04 9.72E-05 1.05E-04 Total Total

Y-90 2.0541E+00 209.82 372.30 Q.OOE+O 4.31E+02 7.5E+02

Other Radb bncldes 4.54E402 .05E+02

F[om 6FD Usd Pads for Parameter tiefe nes:

Reatr odertr LW AND UZDRC FYDRIDE |LW AND UZDRC YFJ~DE

rUM Cd~fgW ssr s-sr
BOL MM Conttents U T U

*OLEnrichmart 20 IOW201 _

8umup Summy (IWd? ieals for bunwp used hI estimate:

Frem SFM Eastimated I
llominapf - 13.30I 209 ^ t NawdkaaidxfimaluaqwAsmI desb%*I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3os 2dc we ng ua a uL ed 15S9 SBO tsawywwat Oased

1 Estimated Ew

Nominal 1 15.t8 15.77 Zt
Coni 27SS 23T8

ReaF n, coeew. ae, ug or r doe nnugt raaon ceased for kIl.

>rdtal b r" for all kWassodeded wfthWe8 wmkdxwt VW be Ovkbd by BOL heavy bm, man fjs get speo9 c bumw vakies (MWdUT).

_2SF~E-7 

Mac 200
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Fuel Radlonuclide Inventory Worksheet

Fuel Nama TRIGA S0 8.5t0 ANL-W
SNF t0 -. 370

Fuel Unim Al De 40 -ELEMENT
Heavy Mebta Mas: BOL.7.12kgt; EOL=6.86kg
ROD Storage Slat INEEL

'Fuel dey St dAc 199
Estimates as at: 2010

Templat: TRIGA-SS ILWAJ-Z. SST. 10 b 20%. U)
rT-Oft Bwump(UWdY S.65

Teplate RL Heway MI tase (MT): 0.0DO195
Temphat Dewy Thme 15 yas

Estrmatod
Caniter usageJ

1Caned e
0.6 O

,IL Estdmatos i i r a. k b Y. bGamm Sources
Photon Total

CU1Wd From Nominal Bodifg Fuel nitial Activity Nominal Fuel Bounding Fuel Enery Photonisoe
Radlonuclida Tamplast Fuel Bumup (AUWdf Bunup (MWd' (CIO kwwentorles(CI) Inventorles(CI) Group (bounding
Ac-227 1.9744E-09 24820 496.40 O.OOE+0O 4.90E-07 9.80E-07 Avg. MaV
Am-241 2.8150E-03 248.20 496.40 OOOE+OD 6.99E-01 *.40E+O0 0.0150 5.63DE+13
Amn242t 1.35D1E-06 248.20 496.40 O.OOE+0D a35E-04 6.70E-04 0.0250 1.177E.13
Am-243 1.4761E-07 248.20 496.40 O.COE+00 3.66E-06 7.33E-0s 0.0375 10165E+13
C-14 1.2854E-04 248.20 496.40 OODE+O 40E1-02 6.38E-02 0.0675 1.090E+13
CI.3 2.8120E-06 248.20 496.40 O.OOE+00 6.9eE-04 1.40E-03 0.0850 6.694E+12
Cm-243 1.407SE-7 248.20 4sa40 O OOE+OO 3.4sE-os 6 ssEOs 0.1250 4.318E+12
C-244 7137840-07 248.20 49640 O.OOE+00 1.87E-04 674E-04 02250 5.646E+12
CK-60 3.44sE3-01 24820 49640 O.OOE+0O 3256E+01 1.71E+02 0.3750 2975E+12
Cs-t34 3.1474E403 248.20 49&40 OAMO+0O 7.8tE-01 1.s6E+00 05Ms 4.0s1E+13
Cs-135 3.2tssE-s 248.20 49a40 O.ODE+OO 7.ssE403 1.60E-2 0.8500 5.13BE+11
Cs-t37 2.80E0 282D4&4 .OE+0 .3E0 .0E0 12soo 12Bf7E13
Eu-tS4 6ss647E403 24a8-2D 49a40 Q.OOE+OD 1.70E+00 3.41E+OO 1.7500 t 2VE+10
Eu-15s 7.24stE43 24820 4sa,40 O.OoE+OO t sOE+OO 3.60E+00 2250 7.744E+07
Fe-55 5.3744E-02 24820 496.40 QOOE+OO 1.33E+01 2.67E+01 2.7500 s&774E4*6
FW3 6.3414E-03 24a.20 4ss.40 QO.OE+OO cs7E+oo &<15E+00 3-5000 4.967E+04
l-129 7-4664E-07 248.2 4sB.40 QO.OE+OO 133E44 3.66E-04 soooo Z6E02
Kr485 t323sEm 24a20 498.40 O.OOE+OO 3.2sE+01 ILs7E+01 70C00 2.970E+Ot
W237

Pa-231
Pb.210

24820 496.40 O.OOE500 310E-04 6.2tE4 11o000 3.31E+00
248.20 496.40 O.OE+00 1.48E-S 2.97E-06 I

L3634E-14 248.20 496.40 0.005+00 8.32E-12 1.66E-1 I
Pm-147 15002E-01

9.5970E-04
5527E-03

24a20 496.40 O.OOE+OO 372E501

Pu-240 1
Pu-241 4
Pu-242 1

Z124sE-03 248.20 496.40 0.OOE+0 s.27E-t 1.05E+00
24a20 49s40 OOE+O0 1.56E+01 &13E+01
248.20 49840 0.OOE+O0 5.74E-06 1.1sE-04

Ra-22 1.634SE-13 248.20 49640 O.OOE+00 4.01E-11- 2.11E-11
Ra-223 1.3173E-10 248.20 49640 O.OOE+0 3.70E3-06 .0SE-07
Ru103 1.8603E-07 24820 496.40 O.OOE+00 .38E-02 4.72E-02
9-279 1.3017E-06 248.20 496.40 O.OOE+00 3.23E-03 n46E-03

sF-28 1.216sE1- 248.20 4400 o.__-03 1.25-03
Y-go 2.0s41E+oD 248.20 49640 O.OOE+00 6.10E+02 1.02E+03
TC 99 4.4241E404 24z20 49a40 Q.OOE+OO 1.10EE01 Z.20E-0t
Th-Ms 2.21SE-10 24820 49a40 Q.OOE40D 262E-0s 12sE407
The230 3a365uE-11 24a20 49s40 QOOE+O a.3sEs0 1.07Es03
Th-232 2.s278E10 248.2 49&40 Q.OOE+OO s27E-W 1.25E-07
TI-Ms 1.6s11E-M 248.20 4sa640 QO.OE+00 4.IOE-Os S.2DE-0
U-232 4.4722E-08 24820 496.40 QO.OE+O 1.11E-0s 222E-05
LI.3M 1220sE-07 24a20 498.40 QODOE+OO 3.03E-0s a06E-06
U-2a4 t.s662E407 24B20 498.40 O.OOE+OD 4.s3E-05 9.26E-0s
LI235 -2.61s4E-0s 24a20 o o 3.03E403 2-sE43 3.03E403
uO-23s t21693E-05 24a.20 498.40 O.OOE+00 IS1E43 &iDE403
U-238 -&6331E-08 24a20 o.oo 1.s2E43 1.sE-3 Ls92E403

Obwr Padonuckls 5.37E+02 1.07E+03

iiTen"Ato S ditfo S==r Buna s 7 a ad!C i .ecW^
Tempbbt Seieakwo Suffuray

Ffr SFD Used PBas Parameter Diffhrences:
~ Ractor LA LW AND U DRC IDE

Fu l Ct d SST A SST
WOL HMM -------- U U

90L Ewolhmal -. 1986s2s138 101020.1

Burnup Summnary p1Wdf fBas for burnup uit be estimate
From SFD Estbmatd

{w 17346 248230 N hscalabted kmee h5ey meat nmm deekay
Boundlrq;4 ~~ 2t1.928 495.40 I .b1 a b dloaebtw l kan

Checks

Estd
fuwnuftl~plsr Gho Dluma Es~nabd Wb HWMhrn ECL Hill

NoMnhAlA t .02 t.__1.D
Bounding: 2.04 1.7. _

Thermal Power
Nominal HeA Bounding

Oull" Ha" Out
(WaV (Wats)
7.57E500 1.519E+t

Total Total

Reactor eludkwn, core removel. soage. shipping or chedata conflmnig bat bradaton osased fwr ful,
'Trcl buw ford fue hl assobated with Itw waoeh mnd be dvktd by BOI_ hPeav mew mass to geo speci? bhaop vatu (mWd6T).
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Fuel Radionuclide kwentory Worksheet .
J.LFFad amdT-tqan ste Wnto-on ;

Fuel Nmne: TRIGA SID 6S 20 AUSTRlA
SNF ID 469

Fuel Units 4 0escr 30 -ELEMENr
Heavy Metal Mass: BOL.525kg; EOL.5.643kg
ROD Storage S: EEL

'Fudl decay start date: 2010
ECtbates a a 2010

Template: TRIGA-SS (LW/UZm SST, 10 ID 20%. U)
seanplate, Bumaup(Wd): 6.65

Template BOL Heavy Metal Mess (Ut: .O500195
T-nst. Iec.n Tb- S y

Estimated
Canister usage:

0271 j

AL faotitev N a . 31b b Y.. Y. J aosSources

CU/1Wd From Nominal Bounding Fuel I:tal Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (UWd? sumup (UWdO (CI) bnventode ) wventorbes(Ci)

Photon Total
Energy :P otonsfeec
Group (bounding)Radloetuclide

AC-227
Am-241
Amn-242m

8.5173E-10 197.60 395.21 O.OE+00 1.6BE-07 3.37E-07 I Avgp.MeY
1.8331E-03 197.60 395.21 O.OOE+00 3.62E-01 7.24E-01 o0.o50 6.388E+13
1.4129E-06 197.60 395.21 O.OOE+00 2.79E-04

Ant-243 1.4774E-07 197.60 396.21 0.00D+00
C-14 1.2871E-04 F+13

Cl 3 1.IIE-03 0.0650 7.611E+12

Cm-243 3.546-05 7.096-056 0.1250 5.57E+12
39S.21 0.00E+00 3.35E-04 6.70E-04 I 02250 6457E+12

197.60 395.21 0.0DE+00 2.64E+02 5.076E+02 0.3750 3277E.12
9.0541E-02 197.60 39S.21 0.0DE+00 1.79E+01 3.68E+01 o 0.5750 4.356E+13

Cs-135 32195E 06 197.60 395.21 0.00E+00 6.36E-03 1

Cs-137 2.7564E+00 197.60
Eu-154 1-5368E.02 197.60
Eu-155 2.9293E 02 197.60

395.21 0.00E+40 !

-+01 2.2800 4,079E+10

Fe-55
H-3
1-129
Kr-85

3.06E+02 2.7500 3237E+0O
0.0DE+00 2.20E+00 4.39E+00 3&5000 3.767E+07

197.60 395.21 0.0DE+00 1.46E44 2.91E44 I 5.00W 2.108E+02
2.5263E601 197.60 395.21 0.00E+00 4.99E+01

% No.237 1.2427E-06 197.60 39521 0.0OE+00 I
Pa-231 3.85116E49 197.60
Pb-210 7.3880E-15 197.60
Pm-147 6.31E+02

Pu-238 10 2.0E41-0 4.10E41
39521 O.ODE+00 1.09E+00 2.19E+00

3 197.60 39521 Q.ODE+00 4.20E41 8 41E41
Pu-241 1 .0195E-01 197.60 39521 O.D0E+00 2.01E+01 4.03E+01
Pu-242 2.3128E407 197.60 39521 0.00E+00 4.57E-05
Ra-22 527E-14 197.60 39521 0.00E+00

9.14E-05
2.0912-111
7.64E-08
3.62E+01

Ra-228
%~~ Ru-10S

SWI7

1.9338E-10
9.1684E-02
1.3018E-0
12167E4-
2.6045E+00

197.60
197.60
197.60
197.60
197.60

E+00 2.57E-03 6.14E-03

Sn-1 39521 O.0E+00 2.40E-03 4.81E-03
Sr-90 39521 O.OOE+00 5.15E+02 1.036+03
TC-99 4.4241 E44 197.60 39521 O.OOE+00
Th-229 1.3713E-10 197.60
Th-230 1B09OE-E1 197.O
Th-232 25278E-10 197.O
T1-208 1.76E-08 197.60
U-232 4B737E-08 197.60

39521

39521

.OOE8-0 9.99E-08
3 35E46 E.706-0
9.63E04 1.93E-06
2.41E-05 4.82E-05
3.1E4-05 6296E-4

Thermal Power
Nominal Heat Bounding

IOubxt le Output
U1-233
U1-234
U1-235
U1-236
11-238

12203E-07

12693E-05

3 2.01E-03 23E-03 I __t;s) (Wat)
0 2-51E-03 5.02E-03 t.L+t1 2.30E+0

3 1.57E-03 1.57E-03 Ttal Total
.QODE+00 5.15E+02 1.03E+03

7.12E+02 1.42E+03

aasis for Pagametr DtiferenceIDFrom SF0D Used

Reactor Moderatr- LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDNIDE_
FuWl Cladding: SST SST

Sm 06Cntftu:t U U
BOL Esarciment %: 20.0000W41 10o 20.1

b8umnup Binamary U ? L13ais for bumaup used In estimate:
D I 7 Es- timte

b67C01 19 4mhdbzrumpotedwifNtoe fe heavy metal mm duittyed.
kJoa ng b ~ mmired b be lile rea a ban*.

ChekK. su niup M uftheter I Gi en 3 In , Esinated 0OL HMtOven EOL Nat
1 1 0o.W1

I CM
3.471

L C
'eactor *Ogan. core aeoval. storge. shppirg or other date emwV Ia _adallon ceased Om fuel.

-FMee bean ford an el eaodated arIgh Oft worklcalet must be dvided by M0L heavy meta mmas t gel specific Waraip values (UWetUT).
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Fuel Radionuclide Inventory Worksheet
I. ue a~ TmpateIniwtnai A

Fadl Niaf TRIGA SW 55620 BRAZIL
SNF l #t 1063

Fuel Usft & Dernor. 9 -ELEMENT
HeMpU.W Ease BOL.1.755Ig; EOL-1.741kg
ROD Sawalge SlW. HEEL

'Fus decay AMet d1t: 2008
Estidnateas f: 2010

Tsplat TRIGA.SS (LWAJ-ZIx SST, 10 bo 20%. U)
aTerpa um p(1Wo: 6.66

Temphat 0x Hemp Metal ear (UT): o0X0019s
Tn-bb D- Th- C ,

Estrhated
Canister usage:

18h1zx _
0.06

iL Edmatets -, K.n x xb b Y" Yb Ganma Sources

Photon TOtW
CLUWd From Nominal Bounding Fud initlei Activity Noninal Fuel Bounding Fud negy Photons/se.

Radlonucild- Templat Fuel Bumnup (Wd)' Dumnup (AWdf (C) Inventorles(C-) Inventoules(Cf) Group (bounding)
Ac-227 .5173E-10 17.10 3421 0O.DE+00 1.46E-08 2.91E-06 AvM _V
An-241 1.8331E-03 17.10 3421 O.ODE+DO a14E402 627E-02 0.0150 5.529E+12
Anm-242m 1.4129E-06 17.10 3421 O.ODE+OO 2.42E-0 4.83E-05 0.0250 1217E+12
An-243 1.4774E-47 17.10 342t O.OOE*00 2.53E-0 6.05.46 O s75 1 036.E12
C-14 1.2871E-04 17.10 3421 O.OOE+00 2.20D-03 4.40E-03 0.0675 1.063E+12
ci36 17.10 34.21 O.ODE+00 4.81E-05 9.62E3-

0Z50 5.539E+11
I 2.20E+01 4.393E41 o0.70t 2.836E+11

.OOE+00 1.55E+00 3.10E+.0 05750 3.770E+12

Cs-137 - 2

Eu-154
Eu-155 1

32195E4- 17.10 34.21 0.ODE+00 5s.51E44 1.IOE-03 I 0.8600 1.61SE.11
0 17.to 34A 1 0.OOE+00 4.71E+01 __ 9.43E+01 1 1 2500 3255E*12

._ 
_ _ .

17.10 34.21 O.OOE+C00 2 .4C
2.9293-02 17.10 34.21

Fe-55 7.715S8E01 17.10 2-802E.07
H-3 1.11 3.261E.0
1-1 - 1.26E-s5 2.52E4506 s.oooo 1.902E+01

3421 OO0E+00 4.32E+00 S.64E+00 73 0O Z155E+00
17.10 3421 O.OOE+OO 2.13E4s6 4.25E5-06 I I000 24SSE-01

ia-231 3.851i4E09 17.10 3421 O.O0E+00 6.59E700 1.32E457
Pb-210 7.3880E-15 17.10 34.21 O.ODE+00 126E-13 2.53E-13
PIIF147 2.1G23E+C0 17.10 34.21 tODOE+00 3.60E+01 7.19E+01
PuS238 1.03B3E-03 17.10 3421 O.ODE+00 1.78E42 3.55E042
Pu-239 5-2. E403 17.10 34.21 O.ODE+00 9.45E+02 1.89Et01
P- 440 .12741-03 17.10 34.21 o.oE+00 7364E-02 7.28E-02
Pt-241 1.0195E4-1 17.10 34.21 O.OE+00 1.74E+00 .349E+C0
Pu-242 2.31128E47 17.10 34.21 O.ODE+CO 3S6E46 7.9tE4S
RA-226 52782E-14 17.10 3421 O.ODE+00 9.03E-13 1.tl1E-t2
FRR-228 1.9338E-10 17.10 34.21 O ODE+CO 3.31E4C9 6.62E49
PAJ-106 9.1684E402 17.10 34.21 O.OOE+CO 1.57E+00 3.14E+CO
SO-79 1.30t8E45S 17.10 3421 OOOE+CO 2.23E 04 4.45E044
Sti-426 1.2t67E-OS 17.10 34.21 O.OGE+CO 2.051544 4.t6E044
Sr-SO 2.6G45E+C00 7 17.107 34.21 O.ODE+00 4.45E+Ot 8.91 E+01
Tc-99 4.4241E404 17.10 34.21 O.OOE+OO 7.57E43 1.51E402
T1-229 1.37t3E-10 17.10 34.21 O.ODE+00 2-35E 09 4.69E409
Th-230 1.8090E-11 17.10
Th-232 2.278E-10 17.10
TF-20 1.6947E-08 17.10

34.21

U5-23 4.737E-08 __ 1.67E-06 e rower
4.17E-06

O.ODE+00 2.72E-06 545E-06
Nomrimm Heat Bounding

OutW t Hde Oupd
~fWil lhNtl-2.61S4E436 17.10 0.00 7.59E-04 7.14E04 7.59E04

.
A_UW23 O.0OE+00 2.17E44 4.34E04 I .SSE0e 1.583.45E 0

4-72E-04 4.71E-04 4.72E-4 Tow 1 o w
OD0OE+00 4.46E+01 8.91E+01

e 17E301 1.23E+02_
11L Templgate, SekecdOe Sunmanry. Barnp Sunanwry. anlChecki

s . . / . AA

Taf Slection Summa _ _

Frog. SFD U X

ReaCOr Mod LW AND U ZI HYOIDE LW AND UZIR HYOiDEI_
FU0 d Cbdthu l IS SST

BO MIA ConZAM T I U

asih for Parameter Difncm:

0OL. &Vwlhmee 11. 20 lOb 20.1 _

Burup Sunmmay (UWdf 1 a for bumnup used In estimate:

From SFD rt iEsted

Boundm 34.z21hv b Cpumnedoa0ea bm

Totda bump for al fd assochated we fht worlehl must be dvlied by 901. heavy me man to gd speci buw vabj_ (MWtV).

-
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Fuel Radionucilde hventory Worksheet

F-el and nTempate t If- ,:tion
Fuel Hans: TRIGA STD e.&20 CORNELL

SNF D t# 246
Fuel Unas & Der: 115- ELEMENT

Heavy NOa Mss: BOL=20.96kg; EOL-21hssrg
ROD Storage Slt: INEEL

Fus decay start date: 2035
Eetinut me of: 2010

Template: TRIGA-SS 4LWAJ-ZnX. SST. 10 tD 20%, U)

fanpblba Bumip(Wd): 6.65

Template 504. Heavy Metal Mass (l): o 0.000195
Temalats Deay Ths: 5 s

Estimated
Cardster usage:

18'xu1
1.04

IL E timates m Xa. xb b y. Y, Gamma Sources

Photon Total

CIUlWd From Nomna Bounding Fuel h*ia Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radlonuclide Template Fuel Bumup (lWdW umup (MWd) (Cl) bIventorles(CI) hnventorles(CI) Group (bounding)

Ac-227 8.5173E-10 320.10 640.20 O.OOE+00 2.73E-07 5.45E-07 Avg. MeV

An-241 I.M3tE-0 320.10 640.20 .OODE00 5.87E-01 1.17E.00 0.0160 135E+14

Amn-242m 1A129E-06 320.10 640.20 0.OOE+00 4.52E604 9.SE-04 03250 2277E+13

Am-243 1.4774E407 320.10 640.20 O.OOE.00 4.73E405 9.46E-05 075 1.36E+13

C-14 12871E-04 320.10 640.20 0.OOE0+00 4.12E-02 6.24E402 c0.075 IA90E.13

CI-3 2-8120E-06 320.10 640.20 O.OOE+00 9.OE4-04 1.8OE-03 0.0o50 1233E+13

Cm-243 1.7.38E-07 320.10 64020 o.OOE+C00 .74E-045 t.sE04 5.12s0 84913E+12

Can-244 Ie9ME-06 320.10 64020 QOOE+Co 5.43E404 1.09E-3 02250 tAWMEAt3

Cr-60 12839E+D0 320.10 640.20 O.OOE+00 4.10tE+02 S22E+02 OA7.50 394E+02

Cs-134 9.054E4-02 320.10 640.20 0.00+00 2S.9OEs1 -. 6E+. 1 0057 0 74^,s6E+t3

Cs-135 32195E405 320.10 640.20 0.00E+00 1.03E402 2.E4-02 6AW 3=BE+12

Cs t37 2.7564E+40 320.10 640.20 O.OOE+DO tlB2E+02 t.76E+03 12500 6.tSOEAt3

Eu-154 1-5-368E402 320.10 t640.20 o.ODE+00 4.92E+D0 9.S4E+Do '.750 4.10DE+10

Eu-155 2.929iE-02 320.10 840.20 MOODE+DO 9.38E+DO tB8E+Ot 22s0 t6JeSE+10

Fe-s5 B.715sE401 320.10 640.20 o.ODE+00 P.47Es42 4.94E+02 z2soo 5244E+08

H-3 1.t1t1IE42 320.10 640.20 O.ODE+DO 3.5eE+Co 7.ttE+40 3sooo tl.tO3E+07

I-t29 7,3e84E247 320.10 . 40.20 O.ODE+40 P.36E04+ 4.72E404 s.oooo 3AtlE+02

Kr-85 2S5263E0t 320.10 840.20 O.OOE+OO 809EA+0I 1.E2E+02 7.0000 3.SS4E+Ot

Np237 t.2427E-06 320.10 840.20 o.00E+00 3.9sE44 7ib6E44 11.09,0 4 SOSE+OO

Pa-23t 3.85ttE409 320 tO0tl40.20 O.OuE+Co 1.23E406 2.47E406

pb-210
Pn-147
P.i238 1.0383E-03 320.10 640.20 O.O6E+00 3.32E-01 8.65E-01

Pu-239 5.5293E-03 320.10 640.20 0.00_+00 1.77E+*_ 3.54E+00

Pu-240 2.127SE.03 320.10 640.20 0.OOE+00 6.81E-01 1.36E+00
Pu-241 1.0195E401 320.10 64020 .003E+00 3.26E.01 6.53E+01

Pu-242 2.3128E407 320.10 64020 0.00Q+00 7.40E05 1.48E04

Ra-226 52782E-14 320.10 640.20 0.OCE+O0 1.69E-1 3.36E-11

Ra-228 1.933E-10 320.10 64020 O.OOE+00 8.19E-4 1.24E-07

Ru-106 9.1684E-02 320.10 640.20 .OOE+0O0 293E+01 587E+01

Se-79 1.3016E-05 320.10 64020 0.OOE+0O 4.17E-03 s33E-03

Sn-126 1.2167E.05 320.10 640.20 0.COE+0 329E-03 7.79E-03

Sr- 2.P604sE+00 320.10 64020 0.00E+00 6.34E+02 1.67E+03

TC-99 4.4241E-04 320.10 640.20 0.00E+00 1.42E-01 2.S3E-01

Th-2A9 1.3713E40O 320.10 640.20 O OOE+CO 4.39E48 S.78E481

Th-23D 1.9E-t1 320.10 64020 O.OOE+OO 5.79EO09 t.16E08B

Th-232 2-27sE400 320.10 640.20 o.OOE+00 S.094-08 1.62E407
TI-208 tw6947Eo1 320.10 64020 O OOE+CO 5.42E1C6 12E360

U-232 4.S737E48B 320.10 S40.20 QOOE+40 1-5612-5 3.t2E-0s

U-23 12203E407 320.10 84020 aOOE+00 3.91E-0^5 7.81E-06s

U-23 t5925E47 320.io 84020 O.OOE+40 5.tOE-CS t.O2E044

U-m3 -2.8194E406 320.10 0.00 9.45E403 a81E403 9.45E403

U-23 t2693E45 320.10 840.20 O.OOE+Oo 4.06E403 &13E-03

u-m3 oS33tE-0 320.10 OCO0 5B9E403 5.SBE403 5.S9E403

Y-9u 2.tE01+00 320.10 640.20 o.OOE+00 S.34E+02 1.tl7E+03

Other Padonic s 1.15E+03 2.31E+03

Tenate Selection Summnary
Frm SF0 Used a rs oParameter Differences:

Reactor MoHao WA)UaCIYDRIDE LW AND U 23RC HYDRIDE

Fuel Chdhg SST SST
BOL NM Ca atituetel U U

01. Earichment %:I 19a7350672 10 ID 20.1

Bumup Summary (UWd)r - Basis lor burnup used hI estimate:
Prom SF0 Estimate

Ham nAet 320.101 2^ A. ke p MA^ Oselyfu R 0(wmet ̂. P A61b

ieds-~~~~~~~~~ximse Brp

a multiplier Given surnup Estkmated E01 HWIvehn EOL HU

I0._ _ 043 __

BIou_ _ _ _0_85 .

al Power

Neati ea Bounding

I Waftts iWAtiS1
1A.E94C1 .E+01

Total Total

'Reacior shldawn. me remval, sarage. epsIFg or h ate cordimmliig Setalr bralabon teased for U.

Tota burrp or e tuei assodated wth 6 woriest namet be ividde by 001 heavy mretal miass I get specik xm) vnaue (MWoII).

D0EISNIVIIEP-M7
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Fuel Radionuclide Inventory Worksheet

Fuel Name: TRIGA SID 85o 'Fue decay atai 2d35a: Canister usage:
SJF MO, 251 Estiats f' 2010 18x10

FUd Unitb A Deson 77 -ELEMENT Te-plat: TRIGA-SS (LWAJ-Z, SST, 10 tO 20% U) L0.69
HemyUti Mesa 90ll115W.OI: EOL.146*9 'Vemptat. OUtmEta(MW* 6.665
ROD S5ar. Sh: INEEL Template 0 Hevy Atal Ma (UT): 0.000195

Terplate im Tbe Sys

IL Estimates -4 n -S. x> i y. yb Gamma Sources
Phdoon Total

CUMWd Eo Nomnilal DauxlIg Fad - Initial Actvty Nominal Fudel Boundbi Fud Energy Photonama
Radionucidle Template Fuel BumuP (MWd)' BuiNup (MW6' (CI) Inventorles(CIM Iventoule(CI) Group (boundn
Ac-227 8.5173E-10 367.52 735.05 0.00E+00 3.13E-07 6.26E-07 As MoVi
Am-241 1.8331E-03 367.52 735.06 o.OE+00 .74E-01 1.35E+00 0.0150 1.188E+14
Am-242m 1.4129Es06 367.52 735.05 o.oOE+00 5.19E044 1.04E-03 0.0250 2.614E+13
An-243 1 A774E-07 367.52 735.05 0.00E+00 5.43E-06 1.09E-04 0.0375 2226E013
C14 1271E-04 387.52 735.05 0.00E+00 4.73E-02 9.46E-2 0.0575 2285E.13
Cl-O 2.8120E-06 367.52 735.05 o.OE+00 1.03E-03 2.07E-03 0.060 1416E+13
Cm-243 1.7940E-07 367.52 736.05 O.oOE+00 6.59E-05 132E044 0.1250 10iaM13
Cm-244 1.6962E006 387.52 735.05 0.001+00 .23044 1250E3 50 1.201E+13
Co-SO 1.28'39E+00 367.52 735.05 0.000+00 4.720+02 9.440+02 0.350 6.0940,12
Cs134 9.0541E-2 367.52 735.06 o.OOE+00 3.33E+01 0.66E+01 05750 5.1020+,1
Cs-135 3.219sE050 367.52 735.05 o.E0+00 1.1sE802 2Z37E-2 0W500 3.477E+12
Cs-137 2.75s4E+00 367.52 735.05 0.00E+00 1.0tE+03 2.03E+03 12500 7.051E+13
Eu-154 1s36sE02 367.52 735.05 0.00E+00 5.66E+00 1.13E+01 1.7500 4.707E+10
Eu-15 _ 2.9293E-2 367.52 735.05 o.OE+00 1.08E+01 2.15E+01 22500 7560E+10
Fe-h6 7.7158E001 367.52 735.05 o.oOE+00 2.84E+02 5.67E+02 .Z7500 6.02tE+06
H-3 1.11i1E-02 ____ 367.52 735.05 0.00E+00 4.08E+00 a17E+00 3.S50 7.007E+07
1-129 7.3684E-07 367.52 735.05 o.OE+00 Z71E044 5.42E044 5.0000 946E+2
Kr-86 2.5263E001 367.52 735.05 O.OE+00 928E+01 1.56E+02 7 xo 4.467E+01
Np237 1.2427EO 367.52 735.05 0.00E+00 457E44 9.13E044 t1DX0 S.DE+OO
Pa-231 38611E.09 367.52 735.06 o.OE+00 1.42E46 2.83E-06
Pb-210 7.388E-15 367.52 735.06 0.ODE+00 2.72E-12 5.43E-12
Pn-147 21023E+00 367.52 735.05 0.000E+0 7.73E+02 1.55E+03
Pu-238 1t0383E-3 387.52 735.05 O.oOE+00 3.82E-01 7.63E-01
Pu-239 5.5293E-03 367.52 736.05 0.00E+00 2.03E+00 4.06E+00
PU-240 2.1278E003 357.52 735.05 0.oOE+00 7.82E-01 1.58E+00
Pu-241 1.019sE041 367.52 735.05 0.ODE+00 3.75E+01 7.49E+01
Pu-242 2.312SE-07 367.52 735.05 o.OE+00 8.50E-05 1.70E44
Ra-228 52782E-14 367.52 735.05 O.ODE+OO 1.94E-1 I 3.88E-1 I
P1-206 1.933SE-1O 387.52 735.05 0.00E+00 620.106 1.424-07
Ru-10ff 9.s168~4E42 3ff7s52 735.06 QOD0E+oo 3.37E+01 6.74E+01
So-79 1 t301SE-0 387.52 735.05 o.00E+00 4.78E403 9s57E403
BtF12ff 12187E45 3ff752 735.05 QODOE+OO 4.47E-03 &94E403
sr-go Zff0tSE+OO 3ff7.52 735.05 Q.OOE+oO 9.57E+C2 1.91E+03
Tvos 4.4241E-04 3ff752 736.06 QOD0E+OO 1563E41 32sE41
Th-22s 13713E-10 387.52 735.05 ODD0E+CO &04E-0 1.01E407
Th23D 1.8090E-11 367.52 735.05 o.ODE+00 a65E-09 1.33E408
Th-232 2s278E-1o 387.52 735.05 o ODE+00 92sE4S 1.SE W07

TI-208 t.6s47E-Cs 367.52 735.05 QOD0E+CO &f23E-00 1.2sE-s_
U-23z 4.a737E-ff 387.52 735.05 O oDE+OO 179E-05 3ssE-5 Thermal Power _
LI233 12203E407 367.52 735.05 QODOE+OD 4.48E45 8.97E-05 Nomna Heat Bondling

Wm 1.59QSE47 3ff7.52 735.05 QODOE+OO 5.8sE-0s 1.17E44fes OutFSUput
U235 -2.61s4E485 367.52 o.oo s.4sE43 5sME403 6.4sE403 (waft) (elts)
U-23ff 1.26s3E-0 387.52 73s.05 QOD0E+OO 4.67E403 s.33E403 2.14E+0t 42SE+01
U-z38 -&6331E-0 3ff752 QOO 4.04E403 4.02E403 4.04E403 Total Total
YeD 0 2.ff0SDE+0 v <3f752 735-05 i.OE0 _-A+0 .9E
Other Padonuide 1.33E+03 2.6sE+03

IlLTemplate Sccdou Smz B.Burupsuunoyand C hecls . :. .. - i
Template Selection SumarIFro SFD USe Basf r Parameter Differences:

YRIE LW AQ u ac HYDnICE LW AND U ZRc HYDIDE
I = I LW ANDuene: U MUFul Iadll SST SST

DML HU Consk ft U Ui
DCL Entdint % 20 10 20.1

B summary (14wclf ftm SFD : E burnup us bnaled In NlinwAe

Nninsi 20972 3e7 No. l *WdhdImmt h m _ ded
&cnd~ 735 V b 1 1l V

checks

Esiaed Bumupf
Burt muuta Give Ibuv getaed EOIL HISIWvn EOIL HU

e~Hoiint 0.72 t.G| a
8oundbuyr I.44

'eActsrtdown. ore reroval, strage, sIppkl or otoe dat cordirmbg fatbrkadaon ceased tor hueL

Total bmp* lrd ul eseocied wEh ad workdal motst be dvided by 80E heavy metal man lo got spedk bump vduee (MWdVAM).

J

J

j

j

j

Ia
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Fuel Radionuclide Inventory Worksheet
aLodan Tmlatelnfarnition i

Fuel Nce: TRKIA ST ':0 ENGLMrU)
SF 0 #- 485

Fuel Units & Deo: a 4 -ELEMENT
Heavy Metal Mass: SOL.16.187kg; EOL-15.26kg
RO Storage She: INEEL

'Fuel decay iut date: 2010
stenates as t: 2010

Template: TRIGA-SS (LWA-Z7x, SST, 10 bt 20%, U)
Vemplateumup(MWtq: 6.66

Tomplate SOL Heavy Metal Mass (M): 0.000196
Tomnelte Day The s wears

Esthiated
Canister usage:

0.7610,

IL Fatifiautesm mn Xa. b b Y. Yb Gamma Sourcas
Photon Total

C9MWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Ploto.1efec
Radionuclide Template Fuel 8umup (MWdf Bumup (MWd)` (CI) nvenorlWCI) hIventoes(CI) Group (bounting)
Ac-227 8.5173E-10 394.39 788.78 O.OOE+00 3.36E-07 6.72E-07 Avg. MOV
An-241 1.8331E-03 394.39 788.78 Q.OOE+00 7.23E-01 1.45E+00 0.0150 1275M+14
Am-242m I1A129E-06 394.39 788.78 O.OOE+00 5.57E-04 1. 1E-03 0.0250 2I805E613
Am-243 1.4774E47 394.39 78&78 O.OOE+00 5.83E-5 1.17E-04 0.0375 2.389E+13
C-14 1.2871E-04 394.39 788.78 0.00E+00 5.084-02 1.02E-01 0.0575 27452+13
C146 2.8120E406 394.39 788.78 O.OOE+00 1.11E-03 2.22E-03 O.O5 1.519.E13
Cm-243 1.7940E-07 39439 788.78 O.OOE+00 7.08E05 1.42E-04 0.1250 1.103E813
Cmi-244 1.6962E46 394.39 788.78 O.OOE+00 6.69E-04 1.34E-03 0.250 1289E+13
co-60 1.2839E800 394.39 788.78 o.OOE+00 5.06E+02 1..O1E+03 0.37s0 8.540E+12
Cs-134 9.0541E402 394.39 788.78 O.OOE+00 3.57E+01 7.14E+01 0.5750 &$648+13
Cs-135 32195E45 39439 788.78 O.OOE+00 1t27E-02 2.54E-02 o8500 3.731E12
Cs-137 2.7564E+00 39439 788.78 O.OOE+O 1.09E+03 2.17E+03 12sco 7.578+13
Eu-154 1.5368E-02 394.39 788.78 O.OOE+O0 6.06E+00 121E+01 1.7500 5.051E+10
Eu-155 2.293E-02 394.39 788.78 0.OOE+O 1.16E+01 2.31E+01 22500 6142E310
Fe-55 7.7158E401 394.39 788.78 O.O0E+O0 3.04E+02 609E+02 275500 6461E406
1H3 1.1111E-02 394.39 788.78 O.OOEO+ 4.38E+00 &76E+00 3.5000 7.519E407
1-129 7.3684E-07 394.39 788.78 O.OE+00 2.91E.04 5.81E-04 600 4235E+02

r-85 2.5263E-01 394.39 788.78 O.OOE+00 9.96E+01 1.99E+02 7.0000 4.794E+01
Np237 12427E46 394.39 788.78 0.08E+00 4.90E-04 9.80E-04 11.000 5s62E+0
Pa-231 3.85tE1-09 394.39 788.78 O.OOE+00 1.52E46 3.04E46
Pb-210 7.3880E-15 394.39 788.78 O.OOE+00 2 E91E-12 5.83E-12
PM-147 2.1023E+00 394.39 788.78 O.ODE+00 8.29E+02 1.66E+03
Pu-238 1.0383E403 394.39 788.78 Q.OOE+00 4.10E-01 8.19E-01
Pui-239 5.5293E-03 394.39 788.78 O.OE+00 2.18E+00 4.36+O
Pu-240 2.1278E-03 394.39 788.78 0.008+00 8.39E-01 1.68E+00
Pu-241 1.0195E641 394.39 788.78 O.OOE+00 4.02E+01 8.04E+01
Pu-242 2.3128E47 394.39 788.78 Q.OOE+00 9.12E45 1.82E-04
R18226 52782E-14 394.39 788.78 0.08E+00 2.08E-1 1 4.16E-11
Ra-28 4.7378-08 394.39 78&78 QOD.E+00 7.63E928 .- 53E4l7
Ru-106 9.1684E-02 394.39 78&78 O.OOE+00 4.62E+01 7.3805 Nm
Se-79 1.3012E5-0 394.39 788.78 .OOE+00 5.13E043 1.t3E42
031526 t.2167E45 394.39 780.78 8.OOE+0 4.8043 9.60E343
Sr-23 2.6045E+O0 394.39 788.78 OO0E+00 15.03E+3 2.05E+03
Tc-23 4.4241E44 394.39 780.78 O.OOE+O4 1.74E-01 349E-01
Th-229 1.3713E-tO 39-4.39 788.78 O.OOE+OO 5.4tE408 IMOE407
Th-230 t.8090E-t 1 394.39 788.78 O.OOE+OD 7.13E409 1.43E-08
Th-232 265278E-10 394.39 788.78 0.008+00 1 9.97E08 t.0E807
TS208 1B97E48 394.39 788.78 Q.OOE+OO &SOE406 1.34E405
UO232 4.8d7E48 3941. 788.78 QODE+OO t2240 3.84E+05 Themal Power
UW233 1220347 394.39 788.78 QO1OE_+OO 4B_1E405 9.63E_5 Nominal Meet Bouniting
U4134 15925E407 394.39 788.78 O.OOE+OO 6-2BE405 t.26E044Ma Output H un
15M -2.6194E406 39439 0.00 6.93E403 6 1-0 6.93Et3 twfats)
U-236 1269E405 39433 788.78 O.OOE+OO 5.0iE43 t.OOE4-2 2.3E*01 4.1iE401
U-238 43.633tE48 394.39 0.00 4B36E4-3 4.35E403 4.36E403 Tli ToWa
Y4?0 2 36060E+ 4. 394.39 788.78 O.OaE+OO 1.03Ee3 Z06E+03
O0ter Radiortddes 1.A2E+03 Z84E+03
Km Tanonte 9d7B -p Sun rv. a 7d Checks he- - * n.
Template Selectbon Sumne y

roSm utD Uled ivsis tor Parameter Dil0vrences1
11ato Modeto LW MDO UfZRf H [)IE LW AMDU ZRC HYDRDE

om Cadinal: 071oT s
F eWI al dm590,g 8ST ln 5sraeodioi ese ol

BOL KM Conrd aese U
BOL Erch t%. 19A 311I 10bID20.1

Bumup Summary (Mwdf B~asis btr bumup used In estimate:

Hominspi 394JS 3448 /h" F le W.
Boundw1m rlurauu7ssd7sBeSa hp WnV*

Checks

le G ~ivebfn Bunwp Estimated EOL HMIW61 EOL HU

'Rwzwatcudowm me rem~woval. akwaga shppft or orwdo w frzi kV to bhDtra ca/med Mr KM.

allotl bVf lor ad kW madated wit fis wrsetmus be dvided by 80L hey meb ass So 9et nspo Mn" vaus IM~dVtT.
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I
Fuel Radlonucld Inentory Worksheet

L Fop andM ITnpiat Intordoe, ,*
Fuel Ndnm TRIGA S1D 85aD FI`tAJD

SNF ID 4 472
Fud Unit De r. 102 -ELEMENT
Hevy del Une: BOL.19.8g EOL.19.686kg
RO Storagp Ste: INEEL

'Fuidd ft stdart 201o
Eethnstas _fd 2010

Tempatse: TRiGA-SS (LWAJ-Z2. SST, 10 b 20% U)
5
Teompate Bumup(MWd*: a.65

Tomp BOL. Heavy Mtl Mss (M1) 0.000195

Estimated
Canisetw usaoe J

I I0.92 i

Tephbt iwy Thmi S m

II Esimt -FM 4 Xb b Yb Gam Sources

R 7 7 7 7 7 F~~~~~~~~~~~~~~~~~~hoton TOW-
CltIlWd From iNoinal Boundingluel InialSActivity2 Nomnina-ud Bouncling iFuel Energy -Pholonafec

iRadionuiciide Temnsbt FueliBurnui (llWO\ Burnupi ( Ydf (CI) Inventores(CI) inventorisCi) Group bounding)
Ac-W7 8.5173E-iO 194.74 389.48 O.ODE+DO 1.66E-07 3,32E407 Avg. ihV
AmF4411 1.833iE43 194.74 389.48 QODOE+CO 3L57E-01 7.t4E401 0.0150 62°5E+13
An-242rn i.4t29E-08 194.74 389.48 O.OOE+OO 2.75E404 5.5CE404 0.0250 1.385E-+13
Am^.243 1.4774E-07 194.74 389.48 O.OOE+CO 2.88E-05 5.75E45 0.0375 1.190E+13

C-14 12871E-04 194.74 389.48 O.OOE+O( 2.511E-W 5.01E.02 ~~0.0s7s .211E+13
Ck. 812DE-0 194J74 3 a9.48 O.ODE+CO 5.48E-04 1 .iDE403 0.0850 7.5DtE+12
C.^.-243 t1.7940E 07 194.74 389.48 O.ODE+OO 3.49E-05 6.93E45 0.1250 5.447E+12
Cm^,>244 1-6962E-08 194.74 389.48 QO.OE+CO 3.3DE-04 8.61E404 022560 6.383E+12
C.^60 t-a839EA+00 194.74 389.48 O.OCE+OO 2.50)E+02 5.0DE+02 0.3750 3229E+t2
CB^134 9.CS41E-02 194.74 389.48 O.COE+OD t.76E+Ot 3-WE+01 0.5750 4A290+13
Cst135 32t95E-C5 194.74 389.48 QODOE+CO 8.27E403 t 25E402 OJSD IA42E.+12
C^-t137 2.7564E+OO 194.74 389.48 Q.OOE+CO 5.37E+02 1.07E+03 t285 3.742E+13
Eu-54 1.53sBE 02 194.74 389.48 Q.ODE+CO 2.93E+C0 5.93E+OD t.7s00 2.494E.+10
Eu-155 2.9233E 02 194.74 389.48 QO.DE+00 5.70E+00 1.14E+01 z2sS0 4.02E+tO
Fe-55 7.716SE-M ~ 194.74 389.48 O.OOE+OD t .SOE+02 3 01E+02 2Z7500 &190EA+08
N-3 1.1111E-02 194.74 348Q4 O.OOE+OO 2.16E+00 4.33E+CO J-SOD &73E+07
i-129 7.3684E-07 194.74 389.48 QOOE+OD 1.43E404 2.87E404 S.OODO z 16sE+0
iO-85 2.5263E-Ot 194.74 389.48 QCCE+OD 4.92E+Ot 9.84E+01 7.00DO) Z45NF+01
i9237 t.2427E465 194.74 389.48 Q.OOE+OD 2.42E404 4.=4E4 1tSOSO Z795E+CO
Pa-23 3.85t1E49 194.74 3B9.48 Q.ODE+OO 7.50EF07 1.504

I
J

J

J

J
.2iO 7.301880E-15 194.74 389.48 O.OOE+00 2.44E-12 2.88E-i2

Pmn-147 2.1D23E+C0 194.74 389.48 aODE+00 4.09E+02 &19E+02
u-1238 1.03683E4 194.74 389.48 O.OOE+00 2.7E8-01 4.04E-01

Pu-239 5.5233E43 194.74 389.48 Q.OOE+OO t.OBE+OO 2.15E+OD
r-240 2.1278E-03 194.74 389.48 Q.ODE+00 4.14E401 .089E4.

Pu-241 t.O241t-0 194.74 389.48 O.OOE+00 1.988021 3.97E+01
Pu-242 2.3128E407 194.74 389.48 O.OOE+OO 4.50E405 9.0t1E45
Ra-A226 5.2782E-14 194.74 38948 O.ODE+oO 1.03E-11 2.08E-t1
Rh-228 1.9338E-10 194.74 389.48 0OOE+00 .78E-08 7.53E-DB

hu-10i 9.1680E02 194.74 389.48 0.OOE+00 1.79E+Ot 3.57E+01
SO-79 1.3018E405 194.74 389.48 COO0E+OO 2.54E403 5.Q7E403
Sn-126 112i67E405 194.74 389.48 O.OCE+OO 2.3r7E403 4.74E-D3
Sr-go 2.6045E+00 194.74 389.48 Q.OOE+OO 5.07E+02 1D1IE+03

Tc-99 4.4241E404 194.74 389.48 O.ODE+OO 8.62E402 1.72E41
Th-M9 t.37t3E-tO 194.74 389.48 Q.OOE+OO 2.67E4B8 5.34E48
1F230 1.8Q0EW-t1 t94.74 389.4D O.OOE+OO 3-52E409 7.Q5E-M

J

-4

2.5s78E-10
1.6947E-08

389.48 QOO.E+00 4.92E8- 9.85E-0
389.48 O.ODE+00 3.3058 &60E-06

U-232 4.8737E-08 194.74 389.48 O.DE+OO 9.49E-06 1.9DE05 II Power
i ^indt e Boundting

Outw^ Hea Output
n(anu (Wan,)lU-23 -

U-236
U-239

000CE+00
535E-3

4.94E-( 1.13t.E+D 2.2715.01
: . .

Totla Total
Y-30 2.60608E+00 194.74 39.48 .OOE+OO 5.07E+02 1.0tE+03 -
Other I 7.02E+02 1.40E+03

Bali for Parameter DlfrnceetFrom SFD I
Peactor Nk dgeto:l LW AN ro2s, 5 Y89 DE __WA D _U _IC ___FI Fuel Cbddil0iSST ANDUZT

I DINX tHU ConstikianticI U
W 01 Enirctrmeei --I 2000 L4 101020.1 1

[Nong ai*4 ZZZ 1ZZ 5. 19474 km* eltdad krtol e It" mdld mm es tSGoya

Boud bff anwkbttaao k tr-

flru u G R urmEstboetedl ECIL HUItifln E01 HU
N~~in~r 029 1 C 1

'Reactor dAdwn. core remova - storage. olw a co~ wV W a ak m edok
Broud beemv for aDl kid msodated wilh oti woukdad inbe vks by DLhaymtlms ogtsefcbm aiB(W4M
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Fuel Radionuclide inventory Worksheet
_Fuel aTaiipiIte lformation, .:

fuel Ham: TRIGA STD5 8.50 GA
SNF ID # 244

Fuel Iints. Desorn 114- ELEMENT
HeavyNatal Unss: SOL-2223kg: EOL.19.e8fkg
ROD Storage Sie: ?IEEL

Fuel decy S date: 1982
Estimate as f: 2010

Template: TRIGA-SS (LWAJ-Zrx, 5,1. IDtO 20%, L)
uwliate Bunrp(uWd): 6.6S

Template SOL Heavy MeWtblMss (UT): O.OC0195
T-n.e lay ThIr : 25 yeats

Esthiuted
Canister usage:

1.03

Li Estimates - 4 e x, xb b Yn Yb Gamma Sources

C4UMWd Froe
T.-ta

Nominal Bounding Fuel bilial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (lWd' Buinup (lEWd) (Co) hwentres(CI) hIventories(CI)$innl
uwunw wis

-- - --- - ------ ------ - ----- ---..-- S
AC-227 4.14OWL-IN z426.eo 4,2.01 U.tuot:+I 1.ulO1r Zd.Olt-Ub

Photon Total
iE6egy Photons/sec
Group (boumdlng)

Avg. MeV
0.015D 4SJOE+14
0.0250 8.956E+13
W.075 7.771E+13
0.0s7s s3e8E+13

AM-241 3.5850E-03 2,426.80 4,153.61 0.OOE+00 8.70E+00
1 2<ff - WZ.E~ 5,2. 5 -

Arm-243
C-14

I1.4747E407
1.2839E044
2.8120E-06
1.1038E507
7.8917E-07
9.2647E-02

2,426.80
2,426.80
2,426.80
2,426.80
2.426.80

6.82E-4 1.36E-02 0.0850 sM4E+13
161 O.oDE+00 2.68E-04 .3WE-04 0.1250 3291E.13

4,153.61 O.OOE+00 1.92E-3 3.83E-03 o o025 433BEti
2,426.80 4.853.61 OODE+t00 2.25E+02 4.50E+02

CS-134 1.0940E44 2.426.80 4A853.61 O.ODE+OD 2.65E-01 5.31E-1
OJ3750 1895E+13
05750 3.141E+14
0o8500 3S372E+12
12sco 3J4A2E+13

Cs-135 3.2195E-05 2,426.80 4.853.6f1 O.ODE+0 7.81E-02
CS-137 1.7368E+OD
Eu-154
Eu-155

3.067
2.426.8
2,426.80
2,426.80
2,426.80
2,426.80

4
1.7500 8.7TeE+10

E+00 8.70E+00 = 22500 1 A51 E+08
Fe-6 4.853.61 O.OOE+00 9.09E+00 1.82E+01 1 2.7500 3.129E+06

3.6180E-03 4,853.61 O.OOE+00 &78E+00 1.76E+01 I 350CO 6507E+03

1-129 7.3684E-07 2,426.80 4,853.61 O.OOE+00 1.79E403
Kr-45 6.9368E-O2 2,426.80 4,853.61 O.OOE+O0 1
NP 237 1.2662E-06 2,426.80 3.249E+01

P8-231
Pb-210 6.66E-10

Pn 2fiOE+01 5.19W+01
4,853.61 O.OOE+00 2.15E+00 4.3CE+00

5.5263E3 2,426.80 4,853.61 O.OOE+00 1.34E+01 2.68E+01
Pu-240 2.1233E403 2,426.E0 4,853.61 O.OOE+00 &156E+00 1.03E+01

Pu-241 3BS62E-02 2,426.80 4,853.61 O.OOE+00 9.46E+01
PU-242 2.3128E-07
Ra-226

Se-79
Sn-126

4.6752E-1
2,426.80
2,426e0O
2,426.80
2,426.80
2,426.80
2,426.80
2,426.80
2,426.80

-07 1.21E-06

1.3015E-06
12165E-06
1.6195E500
4.4241E-04
4.2451E-10

4,853.61 0.00E+00 2.39E04 4.78E44
4,853.61 0.005+00 316E-02 6.32E-02
4,853.61 O.OOE+00 2.95E-02 5.90E-02
4,853.61 O.OE+00 3.93E+03 7.86E+03

Tc-99

Th-229

Th-23

iU-23

L. U-233

L42680 4,853.61

0.00+00 1.49E-07 2.E9047
0.00E+00 6.13E47 123E4-06
O.OOE+00 3.86E5-0 733E4-5

0.OOE+00 9.87E-05 197E44 Thermal Power
O.OE+00 2.96E-44 5.93E44 Nominal Heat Bouncing

4.853.61 O.OOE+00 5.43E44 1O9E-03 Outcul Hea out0ut
2426.80 0.00 9.61E-3 3.25E-03 9.61E-03 (watts) (Wttll)
24260 4,53.61 Q.OOE+00 3OE5-02 6.16E-02 LISE#O1 1.93E.02
2,26.80 0.00 5.98E-03 5.9E-03 .98E-03 Tctal Total

24268 4,853.61 0.005+00 3.93E+03 7.865+03
4.18E+03 &35E+03

api mmu& .W bea s .1 t . d : y .:

_ U~d Basis br Pnar reter Differences:
DRIDE LW AND U D0RC W Y jDE

_SST
U

1100o20.t

ft
R ea cto r o e ao, W A D t

u lO bddlag:
£0OL HU Cenatiluetse

S04. Eraldhment %:

Burnup S uniary (ILWW ) fo__ _ _ __l~ssir burup used ins estimae

I I Estimaro W I E ted ated p

numup Uuur~ff Givu Surnup fstlinatedf EOE. 11AGlven 30OL NM
No u d n 8.81913 2 & 20_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

' R sso dskdwm core rmova. atage, r*q or ale date cwdlmilng to knadatn ceesed for Auel.

ToTal Staup or al fuel mdated wfth ils workshet must be dvkied by BOL heavy nmal mass get spelfc herp values (MWdVMT).
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I
Fuel Radionuclide kwentory Worksheet . __

L. FodWAn Template, laffcnuatiole, ,

Fuel Nuns TRIGA STD 8--2O GERMANY
52SW 0 0

FuetlUnft.n- De 15- EEMENT
Hea" Metal Uaaw BOL=192rft EOL.2J63k
ROD Storag Sltw: OJEL

'Fuel decay strt dat. 2010
Estimatee a d: 20t10

TepltsW TRIGA-SS (LWAU-ZM SST, 10 OD 20%. U)
aTemnplat BwMiP(UWd : 6.65

TempMte BOL Heavy Met Nina(N 0.03t 00195
TInplatIDeRyFTIMS: Syesa

Esthiated
Canister usage: ]

I-xlI
1 0.14

iIL Esninata 7 -x x, b y. yb Gamm Source
Photon Total

CMlIWd Froma Nombul Bounding Fu hitial Activity Nominal Fuel Boundinl Fud Energy Photonafte;
Radionucttde Template Fuel Burnup (MWd) Bumup (UWd)' (CI) taventoruea(CIe tnvertwlsI Group (bounding)
Ac-227 85173E-10 40.09 80.19 O.OOE+OO 341 E-06 6.3E-08 A^ MV
Am-241 t.8331E-03 40.09 8Q19 O.OOE+00 7.35E-02 1.47E-01 0.0150 1.296E+13
Am-242m 1.4129E-04 40.09 8Q19 O.OOE+00 5.68-06 1.13E404 0.0250 2.852E+12
Am-243 1.4774E-07 40.00 80.19 O.OOE+00 5.92E-06 1.18E-06 0.0375 2.429E+12
C-14 1.2871E-04 40.09 80.19 O.OOE+OO 5.1643 1.03E.02 0.0675 2.4938+12
C0e36 2.81208E-0 40.09 8.9 O.COE+OD 1.13E404 225E404 0.0650 1544E+12
Cm-243 t.7940E-07 40.09 80.19 O.OOE+OO 7.1#480 1.44E45 0.1250 t.12tE+12
Cmw244 1.6562E406 40Q09 80.19 Q.OOE+OO 6.8DE405 1.36E404 02250 13tOE+12
co-e0 1.283#+00 40.09 80.19 O.OOE+00 5.15E+01 1.03E+02 0.3750 eF48E+t1
Cs-134 9.0541E42 40.00 80.19 O.ODE+00 2.-05 7926E100 05750 4388E+t1
Cs-135 3.2t95E-05 40.09 80.t9 O.OOE+OO t.2E403 2.5E-03 Oa=D 1793E+tt
Cs-137 2.7564E+00 40.09 80.19 O.ODE+00 1.1tE+02 2.2tE+02 7.2000 7.703E+t2
Eu-154 1.5368E402 40.09 80.19 O.ODE+OO 6.16E401 1.23E+00 1.7500 5i35E+09
Eu-155 2.929E402 40.09 8Du19 O.ODE+OO 1.17E+00 2.35EtOO 22scO 8.277E+M9
Fe-56 7.7158E41 40.09 80.19 O.OOE+OO 3.05E+01 6.1#+01 2Z7500 0.5e8E+07
H-3 1.t1ttE402 40.09 601D11 O.ODE+OO 4.45E-t 8.91E401 &S~OD 7.e44E+OS
1-129 7.3684E407 40.09 80.19 tODOE+00 Z.95E456 5.91E405 5.00D0 4-384E+01
Krss 2.s263E-0t 40.09 00.19 QODOE+OO 1.01E+01 2.03E+01 7.000o 4W6sE+oo
fW237 1.2427E-06 40.09 50.19 O.0E+00 4.aE8-06 9.96E-05 11.0000 5.65e8E0
Pa-231 318611E09 40.09 80.19 C .09E+00 1.54E-07 3.09E-07

J

J

J

j
P8-210 7-3s8sE-15 40.09 80.19 O.OOE+00 2.96E-13 5.92-113
Pm-147 2.1023E+00 40.09 80.19 O.ODE+00 &43E+01 1.6#9+02
Pu238 1.0383E-08 40.09 80.19 O.OOE+00 4.16E-02 833E-02
Pu-239 5-s293E-03 40.09 80.19 .OODE+00 2.22E-t 4.43E-O
PU-240 2.127sE403 40.09 80.19 0O.DE+00 8s3E-02 1.71E401
PU-241 1.0192E-01 40.09 80.19 O.OOE+00 4.09E+00 6.18E+00
Pu-242 2.31288.07 40.09 80.19 0.008,00 927E-06 1.85E-05
Ra-226 s.2782E-14 40.09 _ 8019 O.OoE+00 2.12E-12 423E-12
Ra-228 1.933SE-10 40.09 80.19 o.OOE+00 7.75E-09 1.5580E
Ru-101 9.1684E-02 40.09 80.19 O.OE+00 3.688+4O 73sE+0o
Se-79 1.3018E-0s 40.09 80.19 O.ODE+00 s.22E-04 1.04E413
Sn-126 12167Es05 40.09 8D.19 0.OE+00 4.88E-04 9.76E-04
Sr-gO 2.604sE+00 40.09 80.19 O.ODE+00 1.04E+02 2.09#+02
TC-99 4.4241E-04 40.09 80.19 O.O0E+00 1.77E402 1558E02
Th-229 1.3713E-10 40.09 80.19 .OOE+00 s.s0E-09 1.1OE-06

I3
j

I
T9-20 1.6947E-0
U-238 4.8737E480
Bz233 1.2203E-07

40.09 - 80.19 O.OE+00 6.79E-07 1.36EB06 -

40.09 80.19 0O.DE+00 1.9t-E4 3.91E-06
40.09 00.19 0.O0E+O0 4.8-06 9.79E-06

U-234 t- .5925E-07 40.09 8t19 0O.DE+ao 6.38E-06 128E-05
U23s 2.6194E-06 40.09 0.00 1.26E-03 1.16E-03 12sE-03
U-230 1.2693E-05 40.09 80.19 O.OE+00 5.09a-04 1.02E8-

tU238 -3.6331E-0B 40.09 0.00 7.86E-04 7.85E-04 7.88E-04
Y4-0 2.6060E+OD 40.09 80.19 O.OE+00 1.04E+02 2.098+02
Other Radionuclies 1.45E+02 2.89E+02

IIL Taewdat Sdec"n &9nw,7 BRurnD somg mid Chma-;7 0 -i
Template Selection Sumar

Fm SFD u as for Parameter Difference.:
Reactor LW AND U. RC WHYDE LW AND U ZRC HwDRIDE

Fui t SST SST
80LHII Ccnsduen u U

IOt Enrichtett 2.00000041 10 bo 201

Bunntp Summar W Basis for bumup used In estbnat:
From SFD Estmated

Nlai: 28.1 4000 brI tmecaVtod kme 8 hwe met mwadesoi

C0 ecks

Brnu MiuVt~ | Given DUMP Estli tt E HUl/Gem EOtL HU

t °~40l 1.41i 1.00jN_..ominl: 0.._ ._.

Thermal Power
Nominal Heat Bounding

Outplt* ead Ouipt
(WWats (Watts)
233E+S0 4.57E+0,

J
ITotal Toal

I

'Reaor ehddw coe removmal., oae. dpg or other dab Co<inn VW imdato ce ased for Mde.

eTotibut p for af ue assodaed wilt, tHis wheet must te Mvdrd by 80L heavy metal man to go1 soec how vaiues MWdm.

DOE/SNF/REP-076
ReVWsio 0
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Fuel Radionuclide hiventory Worksheet
mert l^ndTemplate !nforwualiop

Fuel HaeN: TIG; STD 8.S120 GEfMNY
SttF #: .474

Fuel Unts A Descr: 70 -ELEMENT
Heay Metal Mass: eOL13.6Skg: EOt.13377NR
ROD Storagle Se: INEEL

'Fude decay sat date: 2010
Eatbastes a d: 2010

Template: TRIGA-SS (LWAU-Zx, SST, 10 to 20%. L9

'Tampte unup(UWd): 6.66

Template tlOL HvyU Metal Mmas (NT): 0.000195

Estimated
Canister usage:

185(10
0.63

11. Etsm'ti;Xm x x, b Y. Yb Gamma Sources

Photon Total
CVMWd From Nominal Eounding Fuel P lhial Aot Nominal Fuel Bounding Fuel Enewgy Photonsfsec

Radionuctlde Template Fuel Burnup OWd) sunup (Mtoy (CI) haentorles(C1) Inventorles(CI) Group fbounding)
Ac-227 8.5173E-10 260.61 521.22 O.OOE.00 2.22E-07 4A4E-07 Avg. UeV
Aun-241 1.8331E-4 260.61 521.22 O.OOE+00 4.78E-01 9.5E-01 0.0150 8.424E+13
Am-242m 1.4129E-06 260.61 521.22 O.OOE+00 3.68E-04 7.36E-04 0.02b0 1 4+t13
Am-243 1A774E-07 260.61 621.22 O.OOE+00 3.5E-05 7.70E-05 0.0375 1.579E+13
C-14 12t71E-04 260.61 52122 O.OOE+00 3.36E-62 6.71E-02 0.0676 1320.+13
CI-36 2.8120E4-6 260.61 521.22 Q.OOE+00 7.33E-04 1A7E4-t 0.0650 t X4E+13
Crn-243 1.75N0E-07 260.61 521.22 O.OOE+tlO 4.e8E0s 9.35E405 o.t2Eo 7289E*12

Cr-244 1.6962E06 260.61 521.22 O.ODE+00 4A.2E-04 83.4E-04 02250 6.s16E+t2
CO-60 2.2839E+01 260.61 521.22 0.00E+00 3.35E+012 6.69E+02 0.3750 4.321E+t2
C-13t4 9.0541E-02 260.e1 521.22 O.ODE+ZO 2.38E+01 4.72E+01 0.57Eo 6.745E+13

Cs-135 3.2195E405 260.61 521.22 O.OOE+OO a.39E4-3 1.68E42 0.6500 2466E+t2

Cs-137 1.7564E+C0 260.61 521.22 O.ODE+00 7.18E+02 .46E+03 12500 S.637E+03
Eu-154 a1S316842 260.61 521.22 O.ODE+00 4.006E00 8.01E+00 1.7500 36E+10
Eu-155 ZS9293E4-2 260361 521.22 Q.OOE+00 7363E+00 1.S3E+01 22500 53AtZ+1

Fe-SS 7.7158E401 260.e1 521.22 O.OOE+OO 2Z01E+C2 4.02E+02 Z7500 4289tE+08

ts3 ~~~~~~1.1111E402 260561 521.22 O.OO12+00 Z.90E+00 5.79E+00 350zw 4S95tE+0Y7

M1,29 7-3684E407 260.et 521.22 Q.OOE+CO 1.92E404 3.84E404 60COW 2.6t6E4Z2

Kr-tS ZS5263E12-0 2.601 521.22 O.OOE+OO 6.58E+01 1.32E+02 7SAz 3.189E+01
Np-237 112427E4601 260.61 521.22 O.ODE+ttO 3.24E404 6.48E-04 1111.0Co 3e6XIE+00

Pa-231 3.8541E409 26061 t21t22 O.OOE+OO t.OOE4-6 2.01E406 ~
Pb-210 7.3880E-15 260.61 521.22 t

1.22
1.22 2.71E41 5.4tE41

521.22 0.00Q+00 1.A4E+00 2.88E+00
Pu-240 2.1278E43 260.61 521.22 OO.E+00 6.S5E41 1.11E+00
Pu-241 1.0195E41 260.61 521.22 O.OOE+00 2.66E+01 6.31E+01
Pu-242 2.3128E-07 260.61 521.22 O.OOE+00 6.03E646 1.21E44
Fla-226 5.2782E-14 260.61 521.22 0.006+00 1.38E-11 2.75E-11
Ra-228 1.9338E-10 260.61 521.22 O.OE+00 5.04E46 1.01E47
Ru-106 9.1684642 260.61 521.22 O.OOE+00 2.39E+01 4.78E+01
Se.79 1.3018E405 260.61 521.22 0.OOE+00 3.39E43 6.79E-03
Sn-126 1.2167E45 260.61 621.22 O.OOE+00 3.17E-03 6.34E03
Sr-90 2.60456E+00 280.61 521.22 0.OOE+00 6.79E+02 1.36E+03
Tc99 4.4241E44 260.1 521.22 O.OOE+0O 1.15E41 2.31E41
Th-229 1.3713E-10 260.61 521.22 O.OOE+00 3.57E46 7.15E48
Th-230 1.8090E-11 260.61 521.22 0.00E+00 4.71E49 9.434-09
Th-232 2.5278E-10 260.61 521.22 0.OOE+00 6.59E48 1.32E47
Tt-208 16947E-08 260.61 621.22 0.00E+00 4.42E46 8.83E46
U-232 4.8737E48 260.61 521.22 0O.E+00 1-27E45 2.54E45
U-233 12203E47 260.61 52122 0.OOE+0O 3.18E46 6tE0E46
U-234 1.5925E47 260.61 521.22 0.ODE+OO 4.15E45 6.30E46
U-235 -Z6194E606 260.61 0.00 5.90E403 622E403 .90E43
U-236 12693E45 260.61 52122 0.00E+O0 331E43 6.62E49
U-238 3.6331E-08 260.61 0.00 3.67EC3 3.66E43 3.67E43
Y-90 2.6060E+00 260.61 621.22 0O.OE+00 6.79E.02 1.36E+03
Other Radlonucldes 9.40E+02 1.88E+03

TempaSetetion Summrn Y
From SFD Uts IBasi for Differences

tRl8CtoW todleLW AND UC 3RHctsDE LW AND U ZRCfRICE
Funl lddhg SST SSTT |

Wt. HM Constituet U |
SOt. Erichment %. 20.00;41 10 to 201 1

urnup Summary __M________ WBsis for burnup used In estimate.
From ffD Estimate

t40kwe:l 133031 26zit bwn~kde km to anth y inta _ideswyd

Bounding: 521 2 t ma b ,et t t

Checks.
estinmatad SteKMP/I

* M nuptultiplier Given Gumup Edtlmed VO. HtGIven EOt. NM
Nominal: 0S6 1S I *rol

'ReaaDbr on, eom emovar, age. W*PkV or w t dabgn t s or kW

Thermal Power

Nomlnal Heat Bounding
Output Heat Output
(watta) (Watts)
TotEa01 LtaE4
Totat TOWa

_- 'Total buM for hleel associated wihtis Wokh muet be divided by B0L heavy MOetl mn tDget 1H lC bCerp ves (Wd(MW n.

DOEISNF/RtEP-07
Revision 0
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A
Fuel Radlonuclide Inventory Worksheet

LIa andlm Template Informet!e ,. .....
Fuel Naiwe TRIGA 510 8.5/2() HANNOVER

SNF S er 473
Fuel Units A Omeen 5- ELEMENT
Heavy U"4 UMea: BOL.0irth; EOL-0 9kg
ROD Storege Wte: NEEL

'Fwd de dart dat: 1999
Estimates as at 2010

Tem;9aft. TRIGA-SS 4LWA.Zrx. SST. 10 to 20%. Lq
2rwnpl Burnup(UWd 6.65

Tenpiato WL Heavy Melt Ua aTm 0.000198
T-mn DY T n

Estimated
Canister usage:

1001W

J
lL Esiinmata. u .e Ax b y. Yb Gamr Sourcei

Photon ToWl
CWMW4 From Noind BouflingFu InitalActvity Nominal Fuel BoundbM Fuel EnergY Photons/a

Radlonuclids Tempt Fud Bumwp (UWd' Burnuip {Wdf (C) inventores(C) brventolesa Group (bourifto
Ac-227 1-3731E-09 21.48 42.98 O.OOE+0O 2.95E-08 5.90E-08 Avg UV
An-241 23885E-03 21.48 42.96 O.OOE+00 5.13E-02 1.03E-t 0.01S 5.50oE+12
Amn242m t3812E48 21.48 42.96 0.00E+00 2.97E-05 5.93E405 0.0250 1.176E+12
Am-243 t.4767E407 21.48 42.96 O.OOE+00 3.17E-08 6.34E-08 0.0375 1.004E+12
C-14 1.28683E-04 21.48 42.96 O.OOE+00 2.768E-03 5.53E-03 0.075 1.070E+12
Ct-38 2.8120E-08 21.48 42.96 0.0OE+OO 6.045-06 t.21E-04 0.0850 6.493E+111
Cm-243 t.S895E-07 21.48 42.96 0.00E+00 3.41E-06 6.83E-06 0.1250 42681+11
Cn.244 1.4008E-06 21.48 42.96 .OOE+00 3.0t1E-06 602E-06 022c D 5538E+11
CO.80 6.6641E-0t 21.48 42.96 O.0OE+00 1.43E+01 2.868E+ 03750 2.544E+11
Cs-134 1.6887E-02 21.48 429 Q.OOE+00 3.631EOt 725E8C0 0.5750 3985E+12

J

J
Cs-135 32195E405 21.48
Ca-137 2.4556E+00 21.48
Eu-154 1.0268E42 21.48
Eu-155 1.4570E-02 21.46
Fe-5 2.038tE-01 21.48
H1-3 &3940E-03 21.48
1-129 7.3684E-07 21.48
Kr-85 1.8286E41 21.48
t-237 1.2462E8-06 21.48
Pa-23 4.9143E409 21.48
Pb-210 1.7173E-14 21.48
Pm-147 5.6166E41 21.48

42.96 O.OOE+00 &27E+01 11.05E+02 12M Z139E*12
42.96 O.OOE+00 221E-01 4.41E-W 1.7500 1287E+09
42.96 O.OOE+00 3.13E-01 6.26FE-01 22500 6.724E,+07
42.96 O.OOE+OD 4.37E+00 &75E+00 2.7500 11.11113E408
42.96 0.0DE+0o 1.8W-01 3.81E-01 35000 1,319E+M
42.96 O.OOE+00 1.68E-05 IITE-05 5.0D00 2302E+01
42.96 O.OOE+00 3.93E+00 7.86E+00 7.0000 ZW4E+W
42.96 G.ODE+00 2.68E.M 5-15F4315 11 nom � OFAF-al

J

42.96 0.00E+00 1.06E47 2.1E-07
42.96 0.00E+00 3&69E-13 7-38E-13
42.96 O.OCE+00 1.2 E+01 2.41E+Ot

j

jPu ~238 9.9820E4 21.48 42.98 O.OOE+OO 2.t4E402 4.29E402
Pu-239 5.5293E403 21.48 42.9B O OOE+OO 1.t9E-0t 238E41
Pu-240 2.1263E403 21.48 42.98 Q.OOE+CO 4.57E402 9.13E42
Pu-241 &0165E402 21.48 42.9B QOODE+OO 1.72E+00 3.44E+OO
Pu-242 2.3128E407 21.48 42.96 QOCOE+CO 4.97E4B6 9.94E-C6
Ra-22B 9.9774E-14 21.48 42.98 O.OCE+OO 2.14E-12 4.2E-12
RD 228 2.1729E-10 2t.48 42.96 QOO0E+OO 4.67E409 9-33E C9
Ru-106 2.9519E403 21.48 42.96 QOO0E+CO 6.34E402 1.27E-0t
S5-79 1.30t7E405 21.4B 42.96 QO.OE+CO Z.80E404 S.S9E044
SWIF26 1.2167E465 21.48 42.9B O.OCE+OO 2.6tE-.04 523E044
SF-90 2.3t28E+C0 21.48 42.96 O.OOE+oO 4.97E+01 9.94E+01
Tc.9g 4.4241 E404 21.48 42.9B QOCE+CO 9.50E403 1 .90E402
Th-229 t.9469 tO0 21.48 42.9B QCOE+CO 4.t8E409 SME409

J

Th.230
Th-232
T1-208
U-232

2.5564E-1 1 21.48
2.5278E-10 21.48
1.6947E-08 21.48
4.6812E8-06 21.48
12206E-07 21.48

=

42.95 O.ODE+W 5.49E-10 11.10E-09
42.96 O.OOE+00 5.43E-09 1.09E-M
42.96 O.OOE+00 3.64E-07 I-ME-07
42.96 0.001E+00 1.01E-W ZOIE-W Thermal Power
42.96 O.OOE+00 2.82E-06 5.24E-06 Nominal Heat Bounding
42.96 O.ODE+00 &72E-M 7.44E-08 Output Hem output
0.00 4.16E-04 &60E-04 4,16E-04 Marts) (waft)
42.98 O.OOE+00 2.731E-04 5.45E-04 9A1E4n 1.64E4011
0.00 2.62E-04 2.61 E-04 2.621E-04 TOW Total
42.96 0.00E+01) 4.97E+01 9.94E+01

5.27F+01 1.05F4.02

U-235 -2.61948-06 21.48
U-236 1.2693E-06 21.48
U-238 -.6331E-08 21.48
Y-90 2.3128E+00 21.48
Otlfr Raabriucldes
IIIL Template Selectift Suminas. Bhrnup Sanonery. and Chmeckstra -,~~

Fl~emplata Selection Summery 1

I~ ~ ~ ~ ~~ m F ad lnafrPrmtrOfene

I DMEnhlrermmen%J- 19.81481481 1 10 to2D.1 I1

Summar 0gdf2.37 21. burnuI10 used Invelesimaw.t u tso

I Esimatehd EOL HWIven EOL H0 t

-rot hm laalltua asadied iths work~ twi bttelb diviey 9SO. heavy 10n get epecft bum vaee (UWd~fMI).

DOE/SNFiIREP-M7
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Fuel Radionuclide Inventory Worksheet

,Fuel nd iTemplale jufrui, -m ,
Fuel Hrmw: lRGiA STD 8.500 HEDELBERG

S4F D #I 1044
Fuel Isit & Des*r: 56 -ELEMENT
Key Metal Man: rOt.10.713kg: EOL-10.56g
ROD Storage Site: INEEL

'Ful decay tt date: 2006
Esimrates e of: 2010

Template: TRIGA-SS (LWAU-Zx, SST, 10 to 20%, U)
Tunplate Ewwup(UWd: 6.65

Twrplate O Heevy Metal Wm (UT: 0.000195

Estbated
Canister usage:

0.'X10O

.. q, ,y .. -_

IL Eairmatets : - In tb y. y. Gamma Sources
Photon Total

CIlWd From Nominal Sounding Fuel biltial Actlvlty Nominal Fuel Sounding Fuel Energy Photones/ec
Radlonuctide Templte Fuel Bumnup (IWdO Sumup (lWd)' (Cl) hventolad(CI) Inventores(Ci) Group (bounding)
Ac-227 85173E-10 206.81 417.63 O.E0+00 1.78E-07 3-56E-07 Avg. eV
An-241 1.8331E-03 208.81 417.63 O.E0+00 3.83E-1 7.66E-01 0.0150 6.750E+13
Arn-242m 1A129E-06 208.81 417.63 O.E0800 2.9E504 5.90E-04 0.020 1485E+13
AM-243 1A774E-07 208.81 417.63 0.001+00 3.09E-05 6.17E-05 00375 1.265E+13
C-14 12871E-04 206.81 417.63 O.ODE+00 2.69E02 5.38E-02 0.0575 1298E.13
Cm36 2.8120E-06 208.81 417.63 O.OOEO0 5.87E404 1.17E-03 o0.8o Se0438.12
Cm-243 1.7940E4-7 208.81 417.63 O.OOE+00 3.75E-05 7.49E-45 0.1250 56841E+12
Cm-244 1.962E-06 208.81 417.63 0.001,00 354E04 7.__E-04 02250 6.e238.12
Co-40 12839E+00 208.81 417.63 .OODE+00 2.68E+02 5.36E+02 03750 3.462+12
Cs-134 9.0541E-02 208.81 417.63 O.OOE+00 1.89E.01 3.78E+01 0.5750 4603E.13
Cs-135 32195E-0 208.81 417.63 O.OOE+00 .72E-03 1
Cs-137 2.7564E+00 208.81 417.63
Eu-154 2W74E+10

1.22E+01 z 22500 4.311E+10
417.63 O.OOE+00 1.61E+02 3.22E+02 I 2.75 3421E+08

H-3 1.1111E-02 208.81 417.63 D.OOE+OD 2.32E+00 4.4E+8.00
1-129 7-3684E-07 208.81 417.63 O.OE+00 1.548-04 3.08E-04
Kr-85 2.5263E-01 208.81 417.63 O0.OE+00 5.28E+01 1.06E+02
Np-237 1.2427E-06 208.81 417.63 O.OOE+00 2.59E404 3.19E-04
Pa-231 3&511E-09 208.81 417.63 O.OOE+00 804E87 1.61 E-06
Pb-210 7.388DE-15 208.81 417.63 O.OOE+OO 1.548-12 &L09E-12
Pm-147 2.1023E+00 208.81 417.63 O.COE+00 4.39E+02 &78E+02
Pu-238 1.0383E-03 208.81 417.63 .OOOE+00 2.17E-01 4.34E01
Pu-239 5.5293E-03 208.81 417.63 0.00+C00 1.15E+00 2.31E+OD
Pu-F 2-12788E03 208.81 417.63 O.OOE+00 4A4E4-01 8.89E-01
Pu-241 1.0195E-01 208.81 417.63 0.OOE+00 2.13E+01 4.26E+01
Pu-242 2.3128E407 208.81 417.63 O.OOE+00 4.838-05 9.66E-05
Ra-226 5.2782E-14 208.81 417.63 O.OOE+00 1.10E-11 220E-11
Ra-=28 1.9338E-10 208.81 417.63 0.00D+00 4.04E-06 a8.E-08
Ru-106 9.1684E-02 208.81 417.63 O.OOE+00 1.91E+01 3.83E+01
Se-79 1.3018E0 208.81 417.63 O.OOE+00 2.72E-03 5A4E-03
Sn-126 1.2167E-05 208.81 417.63 O.OOE+00 2.54E03 5.08E-03
Sr-40 2.6045E+.0 20&81 417.63 .OODE+00 5.44E+02 1.09E+C3

J.55C0 981E.07

Tc-99 4.4241E-04 20a81
TI-229 1371
Tb-230
Th-232
T-208

1.06E-07
20S81
20881
20.8.1
208.81
208.81

417.63 0.00E+00 3.54E-06 7.08E-06 I
1.02E-05 2.04E-06 I Termal Power
2.55E-05 51tOE 0 uominal Heat Bounding

417.63 10.00+00 333E-0 8.65E-06 Output -meat Output
(Watts) 'Watts)-2.6194E-06 0.00 4-S7E-03 4.02E-3 457E-03

1-2693E-05 208.81 417.63 O.OOE+00 2.65E-03 5.304-03 I 122E+D1 2A3E+01

Y-90
-&6331E-08 208.81 0.00 2894-03 2.8E-03 2.89E-03
2.6050E+00 208.81 417.63 O.OE+00 5.A4E+02 1.09E+03

753E+02 1.51E+3

Total Total

OtWll

E2asl for Parameter omffencestFromm S0used
FWeactor Mdrdr~ WZ AWUZRC HY~ORDE LWAND10U RC HYDROE

FulCdIn SST SST
SOL.,S Cantl= ..t U U

Em Sumrmy UWrW _Basis for bumup used In estimate:
fmagme jEsthnateW

Ibnal:= 2D28J11 149,68 V W mtam*kcnyLm SFD dW b Wdj.
sound~nW.F 1 417 , a k a__amwad b beIAlc, emhWirmp.

Checkss

_nup Multplitr Ghien Sonp Estimated ESO WMIGlven EOL. HM
lomm : OD57 0 72 0.59

wndig ~~~~~1,14
'Reactor ereu own. ore m . r, upg other o datrtl nikiimtng #ht kradafm ceaed for fuel.

cToWbu lor al fuel assoiated with It, woulsheet must be dlvided by BOL heavy me bass ID get 4pedfiC bnu values (MW WI).
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Fuel Radionuclide Inventory Worksheet
L Pbd and Tetla W bInaadot -

Fuel Noem TRIGA SrD 8 VdONESIA
SNF 1 t: 475

Fuel Unbs * 0ear 174 -ELEMENT
Heav Mt Mes: BOL33.93kg EOL-33251kg
ROD Storage Saw INEEL

'Fuel dW SWt dale 2010
Esthnaee as of: 2010

Twnplsdl TRIGA-SS (LWAJ-Zrx. SST, 10 tD 20%, LU
*Templl SU-TIMW* 6.65

Templat BC0 H Meal YM (U'T): 0.00019
T-..npi 0 Th. 5

Estimnted
Canister usage:

1.57

IL.E]s smatw la . o b V. Gamna Sources
photon Total

Ci/UWd From Nomina Boutiing Fuel Actiity Nominal Fuel Bounding Fuel Energy Photonsse
Radionucklde Templat- Fuel Burnup (UWdf Burup (gWd) (ClO - hentoWCl) btventories(Cl) Group Mboundho
Ac-227 8.5173E-10 647.80 1,295.59 O.ODE+CO 5.52E-07 1.tOE-06 Avg. MeV
Am-241 1.8331E-03 647.80 1,295.59 O.OOE+O0 1.19E+00 2.37E+00 0.0150 2.094E+14
An-242M 1.4129E-06 647.80 1,296.59 O.OOE+OO 9.15E-04 1.8t3-3 0.0250 4.008E6.3
Am-243 1.4774E-07 647.80 1296.59 0.ODE+O 9.57E-05 9E4-04 0.0375 3.246E+13
C-14 1.2871E-04 647.80 1295.59 O.OE+00 a34E-02 1.67E-01 0.0675 4aO27E+13
Cl-a 2.8120E-08 647.80 1,295.59 0.00E+00 1.82E-03 3.64E-03 o.o0so 2495E+13
Cm-243 1.7940E-07 647.80 129559 o.oE+00 1.16E-04 2.32E-04 0.1250 1.J12E+13
Crn-244 1.6962E-08 647.80 129.59 0.00E+00 1.1OE-03 2.20E-03 022s0 2.117E13
co-SO 1.283E+00 647.80 1,296.59 O.OE+00 8.32E+02 1.66E+03 6 037.0 1.074E.13
Cs-134 9.0641E-02 647.80 1,295.59 0.0oE+00 5.87E+01 1.17E+02 0.J75 1.428E+14
Cs-135 3.219sE-0s 647.80 1,295.59 O.OE+00 2.09E-02 4.17E-02 OS00 6.129E+12
Cs-137 2.7564E+00 647.80 1,295.59 0.00E+00 1.79E+03 3.57E+03 1.250 1245E+14
Eu-154 1.5368E-02 647.80 1295.59 O.uOE+0O 9.96E+00 1.99E+01 1.7500 82966E10
Eu-t15 2.9293E602 647.80 1,29.59 O.ODE+O 1.90E+01 3.80+01 2s2500 1.37E+t1
Fe-55 7.7158E-t 647.80
H-W 1

129559 ODCE+00 1.64E+02 3.27E+02 7.0000 7S2740I
Noe-237 E-C 647.80 1295.5 O.OOE+00 065E-04 1.61E-03 I 11.0 9.032Ev00
Pa-231 3.8sIIE409 647.80 I'.955 QCOOE+00 Z.49E486 4.99E4_
PR-210 73S806E-15 647.80 1,95.59 0.00E+00 4.79E-12 1.17E-f2
Pm-47 2.1023E+00 647.80 1,295.59 0.ODE+00 1.36E+04 2.72E+03
U-238 1.0383E4-3 647.80 1 0.59 O.ODE+40 1.73E-01 1.35E+4 O

PU-239 565293-03 647.80 1,295.59 0O.DE+00 38-E+00 7.16E+40
Pu-240 2.1278E403 647.80 1_295.59 O.ODE+00 138E+00 2.76E+CO
PU-241 1.0195E41 647.W 1,295.59 Q.OOE+Oo e.60E+Ot 1.32E+02
Pu-242 2.312E-07 647.80 12.59 O.O1E+03 9.10E-04 3.12E-04
Ra-226 52782-14 647.80 12.9.59 QODOE+OO 3.42E-tt I 84E-1 I
Ral22T 1.g33SE-tO e47.80 t29S59 QOOE+oo 1e25E407 2e51E4_7

Ree10 a1684E4A 647.80 t29S59 O.ODE+CO 5.94E+at t.t9E+ai
S__79 t_30t8E405 647.0 t.I29559 QO__E+ao S.43E43 1_6_E__2
Sn-126 t.2167E405 647M8 t295.59 QODOE+uO 7.88E403 t.S8E42

sr-9o 2.6040E+001 47.80 .2.9559 QoDE+ao t.69E+03 S.37E+03
TO-90 4.4241E404 647.80 129S.59 QOuOE+OO 2.87E401 5.73E401
Th-229 1.3713E-10 647.80 f295.9 O.ODE+OO 8.88E486 1.78E407
Th-230 1.8eOwsE-tt e47.80 1,295.59 O.ODE+ao 1.17E408 2.3 4E408
Th-232 2.527SE-10 647.80 1,2.95.s9 QODOE+Co t.64E407 3.28E407
TI-206 t.es47E486 647.w t,295.59 Q.OOE+oo t.tOE456 220E-45
U-232 4.87{3rE-0 647.80 1295.59 QCCOE+00 3.16E405 6.31E-05 Tnermal Power
U-233 12203E407 647.8O 1,29559 QODOE+CO 7.91tE405 1.s8E404 Nominal Heal 30unding
U-234 i.52SNE47 647.80 t29S59 O.ODE+CO t1.O-E44 Z.OE--E4 Outpu "am outu
U-235 -2.61s4E-0e 647._0 QOO 1.47E-02 1.30E402 1.47E402 tWan (wats)rn-
U-238 1.26s3E405 647.80 1-)955 O.ODE+OO 8.22E403 1.64E-M &771!.* r 'Et
U-238 43.6331E48 647.8.- 0.00 Q12E43 9.10E4S3 s.12E403 Tota Total
Y-90 2.6WDE+00 647.80 12M.959 QOD0E+CO t.6.9E+03 3,38E+03
GOther Radnti-ck 2.34E+03 4.67E+03

mTemvlaftSelect o«Sumnt, Bur- Sun .yyard clech -f-t -t .
Temptvat Selecti SU.ww

0 -~~~~~~Fo SFD Usead s for Paamtr *Differences:
R_40AW" ^" z- HDE LW AND u a8RC HYDRI

FU14 =Cadd SST ST
80X HU C onawnt Uu

OL Enrkhf.-en %:I 20.00041 to ID 20.t

Iurnup Summary (UWdr F____________ least for bun-up used In estimata

NO.-.MEzabl 33w^0 647s -- buu e bW hu mm .m-. d .

lEhecks I I
I N.:

1.12 1

Estildted EOL HlGlm EOL HM
I 1].00

L
'Resdor dwkwn. me removal, dwage. eipping oro ff date co*nlnig M I.-,a-.5 eased for lid.

'Toal btfss or aoltu assodedeled bOft woudhe wein be &Aded by OMt M" we aeto get 9 spkic nuip vauea (MW4).

D06/SNFIREP-07
Raviina 0
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Fuel Radionuclide Inventory Worksheet :
X Fueand nTTelslte nWrmiotio u I

Fe Nume TRIGA SMD a6.t0 iNDONESIA
SNF ID # 476

Fuel Uints 4 Deacr 71- ELEMENW
Heay Metal Mass: BOL-13MSkg: EOL.13.56tg
ROD Storage SIWr MNEEL

'Fuel day ae date: 2010
Estimates e eot 2010

Ternplae TRIGA-SS (LWA-Zrx. SST.10 to 20%, U)
a~rspteft unwwp(wd): 6.65

T plate iOL eany Afoul mae (Am): 0.00(15
Tenolate Decay Thwi: S seats

Estimated
Canister usage:

1Snx1O
1 0.64

jL Edimata I a. .. SIy- G amma Souresa

CUJWd From Nominal Bounding Fuel blitial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (UWd) uumap (Wd (CJ hIventodrkCI) iUntories(CI)

Photon Total
Energy Photonasec
Group Mbounding)Radionuclide

Ac-W2
.Am,-2411
Am-242m

628.66 0.COE+00 2.25E-07 4.50E-07 I Avg. MeV
0 4.85Et-0 9.69E401 0.0150 658i4E13

o 188soE413
Am-243 1.4774E-07 264.33
G-14 1.2871E-04 264.33 528.66 0.00E+4
CK36 2.8120E-06 26433 528.66 0.00E .0D 7.43E-04 1.49E-03 I 0.0B50 1D16E*13
Cm-243
Cm-244
0-600

Cs.134
Cs-135

Zb4-TJ 028.00 ff6L+U 4.14t-Ub C.48t-b I 0.1250 7 E E+12
1.6962E-06 264.33 528.66 .E00+00 4.484-04 8.97E-04 OA450 6.837212

528.66 0.QWE+00 3.39E+02 6.79E+02 I 750 43K3212
52.66 0.O°E-0° 2.3E+01 4.790+01 5 0.670 527E.13

I 0.600 2501 E*12
Cs-137 2.7564E+00 2643 &075E+13__ ._ . _ _ _. .__ ._ .__ __ .

Eu-154
Eu-155

1.536BE-02
2.9293E-02
7.71584-01
1.1111E-02

Fe-55

% 
_ s

264.33 528.86 0.00E+00 7.74EFOU 1.5E0+01
264.33 528.66 O.0E+00 2.04E+02 4.086+02
264.33 528.66 0.00E+00 2.94Ee00 5.i7E+00 3JAS 5.030E07

528.66 O.00E+00 1.95E-04 3.90E-04 5.0000 2.657E+02
7000 3235E+01

143237 1.2427E-06
Pa-231 3.8511E-09

11.800 o663E5.00

P5-210 7.3880E-15 264.33 528.66 0.00E+00 1.95E-12 3.91E-12
Pm-147 2.1023E+00 264.33 528.66 O.OOE+00 5.56E+02 1.11E+03
Pu-238 1.0383E-3 26433 526.66 0.00E+00 2.74E-01 5.49E0-1
Pu-239 5.5293E-03 264.33 528.66 O.OOE+O 1.46E+0 2.92E+00
Pu-240 2.1278E-03 264.33 528.66 O.OOE+00 5.62E-01 1.12E+00
Pu-241 1.0195E-01 264.33 528.66 O.OOE+O 2869E+01 5.39E+01
Pu-242 2.3128E-07 264.33 528.86 0.OOE+00 6.11E-05 122E-04
Ra-226 5.2782E-14 264.33 528 6 0.000+00 1.40E-11 2.79E-1I
Ra-228 1.9338E-10 264.33 528.66 0.OOE+00 5.112-08 1.02E-07
Ru-106 9.1684E02 264.33 528.66 0.00E+ 242E+01 4.85E+01
SO-79 1.3018E-06 264.33 528.686 0.E+00 344E-03 6.88E-03
S-126 12167E4-05 264.33 8.66 5.90E+00 3.22E-03 6.43E-03
Sr-90 2.690-E+0 264.33 528.66 0.000+00 6 08E-02 1.37E+03
Tc-99 4.4241E404 264.33 526.66 QW.OOE 1.17E401 2-4E41
TI-229 13713E-10 264.33 028.66 3.0-E+00 &62E-0 7.25E-08
TV-230 1.8090E-11 264.33 528.86 0.00E+00 4.78E6 9 90+0629
Th-=3 2-5278E-10 264.33 52&6 MOOE+00 6.68E408 1.34EW0
TI-208 1.6947E408 264.33 528.66 0QWE+00 4AE-06 8.9SE46
Oh232 4.8737Ed48 264.33 528.66 cdE9.0 129E40 28E91 5
U-233 1 2203E 07 264.33 528.86 O.OOE+W 3.23E45 6A5E405
U-234 1.5925E407 264.33 528.66 QW0E+OO 421E456 8.42E405
U-235 -2.6194E46W 264M _ .0 _ .8- .9-3 6
U-236 12*693E405 264.33 528.66 QOO0E+O^ 3.36E403 &71E4
U-238 4.6331E48 264.33 QOO0 3.72E403 &71E403 724
Y-9 2Z8060E+00 264.33 52&8.6 Q.0012+0 &89E+02 1.38E4
tffier Badlonu 53~v 1.91 4

VWLTWta eectforSnnn ii, 87nu. .&,y anda cs ___________________

Tmlael Selection _um___

Frat SFLD Used asis for Parameter Differences:
Reactor ModraYor- LW ANDU UZRC 1WDYRDEILW.AND UZRC HYDRIDE

SOLi uCnttlitnw U T u
*OL EntrcNent % 2000000041 1Otb20lo2D.1

Burup Sunmary (UWd) iasis for burnup used In estimate:
From SF0 EVt

Hominat-l 134S931 264.3 hnu VtabiwltromtoM elm dtrdd.
BoukdlgW 528.4 33=sIut bed eks We t te s

l~ouuh gl L 55 Sejtoiadngb~mq. saumilma ted sulue burn

Bup~y 1tvipe Givan BStm Estimated EOE HMGlvanen ErOL H-M

. ound 1 1.121 1.. .

Theimal Power
Nomtinal Maea Bo~undWin

Output Heat Output
(Watts) I Wafts)
14E2+0 3A8E4501

Total Total

'Rexlar Smpdoral lu removal. edrage, dWont rahe mherdtbte wtd b lrig hVavymet mesa tor gkel.atb

_T htlbnup ior ollt iueasoite with We ww must be diidd by OM htwq meal Masto OM Wt dfi kmup vsA PAW&NT).

BOE/SNF/REP-78
Rvion 0

March 2D03
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I
Fuel Radlonuclide Inventory Worksheet

LFud en Template elo_4_ i io
Fuel Nu. TRltGA STD 8.-20 ALY

SNF ID : 477
Fuel Unit Deesa. 48 -ELEMENT
Heavy Metal MaYs: BOL=9k38g; EOL-9.173ag
ROD Storage St: INEEL

'FU wlddaystartdew 2010
Estim d:es asf 2010

Tempts? TRKIA-SS (LWAl-Za SST. 10 tb 20%. U)
'Tmnpt OwnupmW4d: 6.86

Template BOL Heavy Meltl Mea (UT) 0.000195
T.m.. n ... flTbw K

Estbirtod
Canhslr usaae:

1 0.43 1
J
iIL. Estimates .6 A N N. b Y. y. Gamma Sauces

Photon Total
C/MWd FM Nominal Bounding Fuel Initial Activity Nomiml Fuel Boundlst Fuel Energy Photonatec

Radionuclids Template Fuel Burnup (MWdf Bunup (MWO (CIo bwntodeS(CI) N i)ntode(C) Group (bourusng
Ac-227 8.5173E-10 178.70 357.41 O.OOE+O0 1.52E-07 304E-07 Avg 11V
Am-241 1.8331E-03 178.70 367.41 O.OOE+00 328E-01 6.58E-01 0.0150 s.777E+13
An-242n A4129E-08 178.70 367.41 O.OOE+00 2.52E-04 5.05E-04 0.0250 1271E+13
Am-243 1.4774E-07 178.70 357.41 O.OOE+00 2.64E-05 5.28E-0 O0375 .1D2 13
C-14 1.2871E-04 178.70 357.41 O.OOE+00 230E-02 4.60E-02 0o575 1.111E+13
C3-36 2.8120E-06 17870 357.41 O.OOE+00 5.03E-04 1.O1E-03 0.0850 .883E*12
Cn-243 1.7940E.07 178.70 357.41 0.OOE+00 321E-06 8.41E-05 01250 4.998t12
Cm-244 1.6962E-80 178.70 357.41 OLOOE+OO 3.03E-04 8.06E-04 00250 5.8398.12
Co-60 1.2839E+00 178.70 357.41 O.OOE+00 2.29E+02 4.59E+02 0.3750 Z963E+12
Cs-134 9.0541E-02 178.70 357.41 O.OOE+00 1.62E+01 3.24E+01 0.5750 3.9398E13
Cs-135 3.2195E-045 1770 357.41 O.ODE+00 5.75E-03 1.15E-02 0.8500 1.681E+12
Cs-137 2.7564E+00 178.70 357.41 O.OOE+00 4.93E+02 9.85E+02 1.2500 3.433E+13
Eu-154 1.5368E-02 17870 357.41 0.0DE+00 2.75E+00 5.49E+00 1.7500 22898+10
Eu-155 2.9293E-02 178.70 357.41 O.OOE+00 5.23E+00 1.05E+01 22500 3.689E+10
Fe-56 7.7158E-01 178.70 357.41 0.OOE+00 1.38E+02 2.76E+02 2.7500 2.27E+08
H-3 1.1111E-02 178.70 357.41 QO.OE+00 1.99E+00 3.97E+00 35000 3.407E+07
19129 73664E07 178.70 357.41 O.OE+00 1.32E404 2.63E-04 6oD00 1S31E+02
Kr-85 2.5283E-0 17870 357.41 O.OOE+00 4.51E+01 9.03E+01 7.00O 2.1B7E401
ND237 1.2427E486 178.70 367.41 O.OE+00 2.22E-04 4.44E-04 11 oco z492E+00
Pa.231 3.85tE4-09 178.70 357.41 0OE+00 6.88E-07 1.38E8-0

J

i

J

I
PS-270 7.3188E-0S 178.70 357.41 0.OOE+00 2.32E-t2 2.64E-t2
Pmn.147 2.1023E400 17a70 357.41 QOOE*CO 3.76E+02 7TS1E+02

U-26 1.o383E3-0 178.70 357.41 0.OOE+00 2.88E-08 3.7tE-0
Fr-uO 2.5293E043 178.70 357.41 o.OOE+00 9.88E+02 t.38E+0o

Pu-240 2.t278E-0 178.70 357.41 0.OOE+00 3.80E2t 7.60Et
PU-241 1.0195E-Dt 178.70 357.41 O.DDE+00 1.82E+01 4.64E080
Pu-242 2.8090EW01 178.70 357.41 0O.OE+00 4.13E-09 a27E405
Fa-228 252782E-14 176.70 357.41 0O.E+00 9.43E-12 I08-08
Fa-228 1.9333E-10 178.70 357.41 0.0E+00 3.408-0 60E4-06
u-108 9 t684E-02 17870 357.41 O.OOE+00 8.64E701 328E+01

SU-79 1.308E-05 178.70 357.4t O.OOE+O 2.33E-03 4.8E-063
Sn-t26 1.2567E-05 17.70 357.41 .OOE+00 2.87E-06 .639E8-
sr-gso 2.6045E+OO 178.70 357.41 Q.OOE+OD 4.85E+02 9.ME+02
T.-9 4.4241E4-04 178.70 357.41 4OE+C0 7.9E8-02 1.58E-01
T-229 1.3723E-0 178.70 357.41 O.OE+00 2.45E8-0 4.90E48-0
TIF230 1-83.3E-11 178.70 357.41 O.OOE+503 23E-09 2.47E4-
TS-2 2.5078E-+0 178.70 357.41 0.00E+00 4.52E48 9.03E18
T9-208 1.6s47E488 17+070 357.41 2OE+0 33E08 1.20E9 8
u-232 4.S737E-0 178.70 357.41 O.OOE+OD 8Jt1E-e 1J74E45
UL3 12203E407 178a70 357A.t QOOE+OO 2.t8Es 4.36iEs
U 234 1S5925EW0r 178.70 357UB fOrPEme 2.asEr0s 5.69E405
U-23 -2.8t94E48 178.70 QOO0 4.D5E403 3.58E403 4.DsE403
UI-236 12693E5 17&70 357.41 O.OOE+OO 2.27E43 4.s4E403
Lb238 -&633tE- 17a70 0.00 - 2S52E403 2St1E403 2.s2E43
Y-90 2.8DSOE+oO 178.70 357.41 QOOE+OO 4.86E+02 9.31E+02
Othr Radaonuc~des 8.44E+02 12sE+03

Temptate Selection Summaryst- <
. ~~~~~From SFD | Use sasb for Paramdetr Differ c

Reactor LW AND UDPC HYDRIDE LW AND U ZIRC HYDRIDE
Fueld Cd ss7 SST

r0L HU Constituene U U
BOLEnrkhhnI%. 2 101o20.1

a-nup Summary f UWr f 3S or bumup used to estimat.
Fro SFD Estiae

Nomblahl 9122 1 787 JbmW akullmt anle thiew nehl mm deswd
h>=q ~~~~~~~~357A1 m anwS tl~e ~ Dbe tb" mmk hme

Chedcs

Esteed
senump Muftwer Given sumup Estimated E01. HWtGbvn EO HU

101nd:1k 0158 I*o
,_ . B§ 1.121.

I
I
-I

Thermal Power
NominJ Hat Boundin

OulW t Heas uOn
(Wattes (Wats)
1.0+0t 20E801

J2

Total Total J
I

I
]

'RT wosdbov.Wfor ft da co vis b .heamda m to ged sca. .

IrTd~ _h~f rail acolatwnl hb twolkhet n bs dv by BOL hoy~ mdds ng9 qpsdll _vabs (IJW).

DOE/SNFJ/tEP-M7
Revisio 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fad and Tsn'jlate Informatlon

titFuel Man FTlGA SID 8.8/20 trALY
SNF ID Se 478

FtuI Unins & Dhscc 71 -ELEMENT
Hewy Metal Mi: BOLU13M396t: E0L12137kg
ROD Storage Ste: mEEL

'Fu decaystart date: 1999
Kethaetes o f: 201O

Templte: TRIGA-SS .WA-Zrx., SST.10 ID 2A, 0

'TeMplate Munup(MWd: 6.65
Template SOL Me" Metal Mass hT): 0=0195

Tormplte Dcy Thne: 10 years

Estimated
Canister usage:

0.6s4 1

PL tivaites m In4 xb b YN. Yb Ganmma Sources

Photon Total
CIMWd From Nomninal Bounding Fuel Intial ACtl*y Nominal Fuel Bounding Fuel Energy Pholonsfsec

Radionuclide Template Fuel BuDup (MWdW Sumup (MWd' (Cf) hventoulkaSCl) knventorles(Ci) Group (bounding)
Ac-227 1.3731E-09 765.88 1,531.76 .OOE+00 1.56-06 2.10E A Ag MOV
Arn-241 2-3s65E-03 765.88 1,531.76 O.ODE+00 1.83E+00 &.8E+00 030150 1.979E+14
Am-242mn t312E-06 765.88 1,531.76 0.00D+00 1.06E-03 2.12E-03 0.0250 4.1n2+13
Am-243 1.4767E-07 765.88 1,531.76 O.ODE+00 1.13E-04 2.26E-04 0.0375 3SB1E+13
C-14 12863E404 765.88 1,531.76 0OO0E+00 9.85E402 1.97E-01 00575 3316E513
CI36 2.8120E-06 768.88 1,531.76 0.006+00 215E-03 4.31E-03 O.OS 231sE+13
Cm-243 179854E7 765.88 1,531.76 O.DOE+OO 122E4-04 2.13E-03 0.1250 1s022E+13
Cm-244 1.4828E-06 785.88 1,531.76 .OOE+e00 100E43 2.1s5403 02250 1.675E+13
cNo-2 1.248E241 765.88 1,831.76 O.OOE+O0 D.1E+04 1.02E+03 .0070 sO71E+12
Cs-134 14.987E430 765.88 1,531.76 O.OE+00 12s7E+D1 2753E+01 056 1 21E+14
Cs-135 3.2173E-4s 785.88 1,S31.76 0.00D+00 1.47E4-2 4.63E4-2 O11O 2S37E+12
Cs-137 2.4561E+-0 785.88 1,531.76 O.OOE+00 14.0E+03 38.6E+03 12200 76BE+13
Eu-214 9.0266-04 765.88 1,S31.76 .OOE+OO 7.86E+41 1 +0.7500 40E+1o
EIu155 16.457E3-0 765.88 1,531.76 O.ODE+O 1.12E+01 8.23E+0 0 250D 23s70o
FeP24 2.12361E41 765.88 1,531.76 0.005+00 1.6E+02 312E+02 Z7500 30ME07
Pu.241 s348.0643 75.88 1,31.76 O.OE+O 6.43E++01 1.23E+01 3.00 4.703E+OB
Pu129 7.36B4E-07 765.88 1,531.76 O.ODE+OD 174E404 1.13543 0.0000 6.07BE+0
Krss- 1A.29s6E1 765.88 1,531.76 O.OOE+00 1.4E+02 7,84.E+12 7.01.0 3.1JE+0
Na-228 21.2462E-10 765.88 1,531.76 0O.0E+00 1654E-04 1.31E43 64 7.040E37
Pa-231 4.9143E94 765.88 1,531.76 0.OE+00 2.76E+06 7.53E+06

e-210 1.7173E-14 765.88 1,531.76 0OOE+00 1.2E-41 .963E-102
P6n-147 15.167E41 765.88 1,531.76 .OOE+00 4.0E+02 g.60E+O2
PS-23 2.3126E+40 765.8 1,531.76 0.0OE+00 7.64E701 1545+OO

-9239 4.4293E043 765.88 1,531.76 O.OOE+OO 4.23E+O9 8.47E+80
u-2240 1.1263E403 765.88 1,531.76 0.00E+00 1.63E+00 3.26E+oo

Pu-241 2.5165E4.2 765.88 1,531.76 O.OOE+00 1614E+01 123E+O0
PT-242 2.3127E817 765.88 1,531.76 O.ODE+00 1.77E44 3.84E44
Ra-226 .9774E-14 765.88 1,531.76 O.OOE+00 7.64E-11 150E-10
U-228 2.172E-12 765.88 1,531.76 O.OOE+00 1.56E547 733E174

PA#F106 2 ss1sE403 7U.88 1S531.76 O.OOE+OO 226E+00 4.5ME+00
Se-79 1.3067E64 765.88 1,531.76 O.OOE+00 9.7E543 1.E7-042
Sn-126 1.2167E4s 765.88 1,531.76 O.OE+00 s.32E-03 .66E-042
Sr4-0 -3126E+45 765.88 1531.76 O.O9E+0O 1.77E+03 504E+03
TC-9s 4.4241E404 765.88 15631.76 O.OOE+OO 3.33E401 U@SE-01
Th-22s 1 94sE-10 765.88 1iS31.76 O.ODE+OO 1.4E407 28E407

Th-230 .2694E-11 765.88 1,531.76 0 ODE+72 1.4s3E80 3Fs2E6s
Th232 z2-12 -10 765.u8 1,531.76 O.ODE+00 1.s4E47 3A87E407
TI20s 1.6s47E-0s 765-88 1531.76 QO.OE+00 1wME-M 2.60E-M

W232 4.6s12E-0s 765.8u 15631.76 QOD01240 3.59E-M 7.17E-s Thermal Pourer
UQ33 12206E407 M6.88 1.531.76 QODOE+OO sD-sE06 1A67E44 Nornina Hod 610unding
U234 1.7323E407 765.88 1,531.76 noo012+0 133E44 2.6sE44 Ouvu m HaOuqtp
sQ3. M -2.6194E-6 765.88 QOO0 5 sDE43 3 sDE43 &90E-3 (We" (Waf)

LI-M 126s3E-05 765A5 1,531.76 O.ODE+OO s.72E403 1.s4E402 eODE401 6"E o

U-38 -3.6331E46 765.88 0.00 5.7543 3A64643 3.67E43 Total Towal
Y490 22128E+00 765.88 15631.76 o.OoE2+eO 1.77E+03 3564E+0
O0wRadboudkes IAsE+03 3.76E+03
DIL Taii &edion 9wni Blurnip uniw, nd Cbec^:t r m
TOWmf Selecio Sumar

From SFD Ueed Basis lot Parameter Dferences:
Ieector e LW AND U ZRC MDRIDE LW AND UZIRC HYOnDE

Ful eIng: SST 5ST
0oL HM Consttuents: U U
lOS Enrichment %4 20.02840698 10 b 20.1

Burnup Sumary (Wd)' IBasis for burnup used hI estimate:
From SFD 4 ! wnsw

NwlnllA- 465241 756 MWDJtdmI bry 'e m60e

Idb9 ~~~~~~~~1 .631.76 , bow 1 om le beo bt hk r I biru.

Etmetedd
_pr 41u Glen S1n1up Eetnided CoL HU/Ghn SOL H

Namindt: 1.65 R 100
Bounawg 329

'Re t ei n e e o , aag, ehP Q or W m dte coxfmet , lint or alon ceased Mro ful.

'bat baw fbr fuek asodaed with us wabet must be dvlwed by O heaevy me nuws b tget peiflc bunav vaes (vWdt).

DOtSNSIF/REP-07
RevbmnO
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Fuel Radlonucilde Inventory Worksheet

FuelNun.TRIGA Sm e.o DrrALY
SNF ID R 1080

Fadl Units it Doecr. 140 -ELEMEKT
Heavy Mseta Hee- BCtL.2B.894kg: EOL=25.312kg
ROD Strage S1W. INEEL

'Fuel dbcay str dstK 2006
Esthnates asof 2010

TmPhIOW TRIGA-SS (LWAU.ZrA. SST. 1 0 to 20%, U)
1ewnpists 8NumPuW4o 5.68

Tempist BCI. Heav metw Mass (Ur): 0.000116
Template DM"e Tim. 5 Years

Eslimated
Canister useoe

18"xl'OI
1 1.28

IiLEstiast X. b Y. Ye Gamma Sources

Photon Total
CilMWd From Nominal Boundng FUe lutiW AciMiy Nominal Fud Bounding Fud Enegy Photonalsec

Radionuclde Template Fud B0mup (MWd Bunup (UWCW (Ci) InventorlesM bvwetde CI) Grup (bounding
Ac-227 8.5173E-10 1510.19 3,020.38 O.O0E+OO 129E-06 2.57E-06 Av. eV_
An-241 1.8331E-03 1,510.19 3,020.38 O.ODE+00 2.77E+00 5.54E+00 0.0150 43M2.14
M242m 1 A12E-06 1,510.19 3.02038 O.OOE+O 2.13E-3 427E-03 0250 1074E+14

Am-243 1.4774E-07 1,510.19 3,020.38 O.OOE+OO 2.23E-04 4.46E-04 00375 9.147E+13
C-14 12871E-04 1,510.19 3,020.38 O.OOE+00 1.94E-01 &89E-01 00575 938sE+13
C36 2.8120E-0 1,510.19 3,020.38 O.OOE+00 4.25E-03 a49E-03 0.050 5.17E.13
Cm-243 1.7940E-7 1,510.19 3,020.38 o.ooE+oo 2.71E-04 542E-04 01250 4224E+13
Cm-244 1.5s62E-s 110.19 3,020.38 O.OOE+O0 2.56E-03 s12E403 0.2 4.934E+13
Co60 1t263s000 1,510.19 3,020.38 O.OOE+O0 1.94E+03 3.58E043 o03O 2-504E+13
Cs-134 9.0641E.02 s,10.19 3,020.38 O.O0E0O0 1.37E+02 2.73E+02 0.5750 3.32sE+14
CS-135 &2195E05 1St10.19 3,020.38 O.OE+O0 4.s6E-02 9.72E-02 O.85 1.42SE+13
Cs-137 2.7564E+00 1,510.19 3,020.38 O.O0E+OO 4.16E+03 8.33E+03 1.2500 2902E+14
Eu-154 1.536sE-02 1,510.19 3,020.38 O.O0E+OO 2.32E+01 4.640+01 1.7500 1.934011
Eu-155 2.9293E-02 1,510.19 3,020.38 O.OOE+O 4.42E+01 8.sE+01 2.2500 3.118E+11
Fe-ss 7.715E-01 1,510.19 3,020.38 O.OOE+OO 1.17E+03 233E+03 2.7500 2.474E+00

J
I

j
1,51s1_ 3,020.38 - O.00E+OO 1.68E+01 3.36E+01 I 3SOOD 2.579+0

jNo=237 12427E-06 1.50.19 3,020.38 O.00E+OO 1.1
Pa-23i 3911E409 1,51isio 3,020.38 O.OE+O0 s.82E480 27E700
Pb-210 71388E-1 1,510.19 3,020.38 O.OOE+OO 1.12E-11 2.23E-t1
Pn147 Z21023E+OO 1,510.19 3,020.38 0.OOE+OO 1.17E+03 &37E+03
Pu-23O 1.0343E03 1,51019 3,020.38 O.OOE+OO 19.7E+00 714E+03
Pu-23s s.s2s3E-03 I'slaigs 3,020.38 OXOE+OO 35 3E+00 1.67E+Ot
Pu-240 2.127S41- 1,510.19 3,020.38 O.OOE+OO 3.8E+00 6.43E+00
Pu-24t 1o.3130-1 1,510.19 3,020.38 0.000+00 2.04E+02 1OSE+-2
Pu 242 Z 3128E407 1StO0.19 3,0203S6 O.OOE+OO 3&4sE44 6ssE044

FRa-228 527s2E-14 1sant.9 3,020.38 O.OOE+OO 7.97E-t1 1ss9E-10
Pa-22s 1.933sE-1t 1,510.19 3.020.38 O.OOE+OO 2.72E-07 5.84E-07
Ftu-1 sB6e4E42 1,510t1 3,0208 O.ODE+OO 1.33E+02 Z.77E+02
SO-79 1.301SE 05 1,510.19 %,020.35 OOOE+OO 1.s7E 02 3s3E402
Sn-t2s t.2t67E0s 1t510.19 3,020.38 Q.OOE+OO i.s4E42 3.67E402
Sr-9o 2.604sE+oo 1,51.19 3,020.38 OO0OE+OO &93E+03 7.s7E+03
Tc-99 4.424tE404 1510Q19 3,020.38 O OOE+OO 66sE-0t 1.34E+OO
TS-229 t.37t3E-tO t1Q510s 3,020.38 OO0OE+OO Z.07E407 4t14E407

Th-230 t.s0osE-tt 1.51mig 3,020.38 O.OOE+OO 2.73E0s S.46E-Oe

j

I
Th-20
TJ-206

1,510.19 3,020.38 0.00E+OO 382E-07 7.63E407
3,020.35 0.OOE+OO 2.68-0 5.t2E45
3,020.38 O.OOE+00 7.3602-06 1.47E-04 el Power

U-234 -

Nomindl Hoe Sounding

OuPW Hatft Orotp*a
U-235 -2.6194E-08 1.510.19 0.00 1.16E-02 7.688E3 1.16E002
U-236 - 12693E-s 1,510.1

L1-238 .16331E-08 1,51
Y-90 2.6060E+00 1.510Q1

3,020.3 A7ME401 1.75E.42

Total Total

Other P'a-onucides 5.44E+03 1.0_T__
ILT ta. sdec slouumuryBwu S pw .adCheeta -^ i, t --

Ternplato Selection Sunmmry
Fram SFD use Basis for Paraete Diflerancew0

Rect L AM U LW AND U RC HDRIDEL
Fucl SST

IIOL Hw Csthwtb: UU
BOL Enrnead 2002 iOt 020.1

____S_____y (UWd__ Rare_____ Bass for bumup used hI esns

NO[W& : 917.35 1,510.1 hmp calmdl km h" wuYmmudedly*
BoundIg 3 020.3 8ekmWawwy mmdltbet teinw wI bmk

[Checks 1

I
.__ s..M~tl. I Estkuatd Dtanupl I
_~w- =�- 4 Estbnated EX MittMOM VOL.1HU

I I2
Boundng: _. ___.__.,. . .

'Reactor sisttW~n, core rerovda storage, ftftb* or olherdat corinkn toa bTadalltn ceased for Wi.

'rota btsrsp to an kue assoadslstwt oftd wo*Mte nuhi be dvled by BOL he"v Metal mrass %) gOK epeclk tR m velues (M MAMT.

DOEJSNFfREP-47
Revsin 0
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Fuel Radionuclide hwentory Work-sheet - I
L~ueI F sd Temalate Infarmaioatpwn,: < ,¢ I

Fuel Nuw TRIGA STD S020 JAPAN
SNF D 4: 479

Fuel Units & Des' 73 -ELEMENT
Heavy Metal Mass: SOL.14235kg: EOL.14.0891g
ROD Storage Site: NEEL

. 'Fuel deayetartdate: 2010
Eslmates as et: 2010

Tompla: TRIGA-SS (LWAJ.ZIx, SST, 10 So 20 1)
*TeplAte Sump(MWd): 6.65

TeMPlate IOL HeVy Meta Mlss (MT): 0.000195

Estlrated
Canister usage:

IS'x1C
0 .B6 1

OL"v sters :- X. xb b Y. Yb Gamma Sources
Photon TOtal

CilMWd Fromn Nominal Bounding Fuel Iiltial Activity -Nominal Fuel Sounding Fuel Energy Photons/sec
Radionuclide Template Fuel Burnup (lwd' Bunup AWd) (Cl) hvntoles(CI) hivento C) Group (ouning)
AC-227 8.5173E10 139.37 278.75 O.OE+00 1.19E-07 2.37E-07 Avg. U.V
Am-241 1331E-03 139.37 278.75 0.002+00 2.55E-01 5.1 s1E-01 0.010 4.505E+13
Am-242m tA129E-06 139.37 278.75 O.ODE+00 1.97E-04 3.94E-04 0.0260 9S13E+12
Am-243 1.4774E-07 139.37 278.75 0.ODE+00 2.06E-0s 4.12E-05 0.0375 SA42E+12
C-14 12871E-04 139.37 278.75 Q.OOE+00 1.79E-02 3.sE-02 00575 tt665E+12
0.36 28120E-06 139.37 278.75 0.002+00 3.s2E-04 7.84E-04 0.0850 5.362E+12
Cm-243 1.7940E-07 139.37 278.75 O.OOE+00 2-aE-05 5.OOE.05 0.1250 3A98E+12
Cm-244 1.6962E-06 139.37 278.75 O.OE+00 2.36E-04 4.73E-04 02250 454E+12
Co-60 1.2839E+00 139.37 278.75 O.OOE+00 1.79E+02 3.58E+02 0.3750 2311E+12
Cs-134 9.0541E-02 139.37 278.75 0.OE+00 1.26E+01 2.52E+01 0.n76 3.072E+13
Cs-135 3.2195sE05 139.37 278.75 o.OOE+00 4A9E-3 8.97E-03 08500 1319E+12
Cs-137 2.7564E+00 139.37 278.75 O.OE+00 &8.4E+02 7.e&E+a2 12500 2.678E+13
Eu-154 136BE-02 139.37 278.75 QOD.E+00 2.14E+00 4.28E+00 1.7500 1.785E+10
Eu-155 2.9293E-02 139.37 278.75 0.00E+00 4.08E+00 8.17E+00 29200 28772+10
Fe-55 7.715sE.01 139.37 278.75 0.00E+00 1.08E+a2 2.1sE+a2 2.7500 22M32+06
H-3 1.1111E-02 139.37 278.75 0.OOE+OD 1SSE+00 3.10E+00 35000 2.67M+07
1-129 7.3684E47 139.37 278.75 .ODE+0D 1.03E-04 2.05E-04 .Sooo 1.549s+02
Kr-85 25263E241 139.37 278.75 0.00E+00 3.52E+01 7.04E+01
Ni>-237 1.2427E406 19.37 278.75 Q.OOE+00 1.73E-04 3.46E-04
Pa-231 3.8511E-09 139.37 278.75 0.OOE+O s37E47 1.07E-06
Pt-210 7.3ss0E-15 139.37 278.75 0.OOE+00 1.03E-12 2.06E-12
Pm-147 2.1023E+00 139.37 278.75 O.OOE+00 2.93E+02 5.86E+02
Pu-23s 1.03832E03 139.37 278.75 o.O0E+00 14sE401 2.89E-01
Pu-239 5.5293E403 139.37 278.75 0.O0E+00 7.71E-01 1.54E+00
Pu-240 2.127sE-03 13937 278.75 Q.aaE+00 2.97E-01 5.93E41
Pu-241 1.0195E41 139.37 278.75 0.O0E+00 1A2E+01 2.84E+01
Pu-242 2.312sE47 139.37 278.75 0.0OE+00 3.22E-06 64sE-0s
Ra-226 5.2782E-14 139.37 278.75 0.O0E+00 7.3S6E-12 1.7E-11
Ra-22s 1.933SE-10 139.37 27875 0.0E+00 2.70E-08 s.E-08
Ru-106 9.16842-02 139.37 27875 0.00E+00 128E+01 2.86E+01
S6-79 1.301SE-05 139.37 278.75 0.00E+00 1.81E2-3 363E-03
Sn-126 12167E-0s 139.37 278,75 Q.00E+00 1.70E-03 3.3
Sr-go 2.6045E+00 139.37 278,75 0.0oE+00 3.632+02 7.26E+32

0

Tc-49 4.4241E-04 139.37 I

3.52E2s 7.SE5-08
E-Os 27a75 I 2.36E-06 4.72E-06

o 6 4.792-06 1.36s-05
I 1.70E-05 3.40E-05
I 2.22E-05 444E-05

Thermal Power

Nominal "est Bounding
Output Nest Output
IWatts) (Watts)

278.75
L1-235 -O6194E-06 139.37 0.00 6.16E-03 5.79E-03 6.11SE-03
U-236 E-Ds 13937 Z70.ab 0AOUk+4O 1.I77E-0 3.04k-W I e.11E400 14+01

Uw238 13a.37 0.00 3.83E-03 3.82E-03 3.83E-03 Total Total
Y-90 139.37 278.75 0.0012+00 3.2+02 726E+02
ot rad-icdes 6.02E+02 i.ooE+03

Reato ffodztr:[W NDU MRC HYDFADE ILW AWD U ZIAC WMOR

- I F e e te d d i ng! ! : L .. I... .. T

B8asts for Parameter Oilferences:

up Summary Wd)' foBasis br burnup used In estimate:
From SFD Et.,atd

138.731 139s el eV 0 tsd be t m e
Bo msng: g f 278. bg wan 1tOtetlce M hevw.

Checkes 7 S

I a~~~~~~~~~tidmated umnupf
tWDnup Multiplier Given Burnu! EatCdet EOL HWVGhen EOL HU

BoundW.l 057 .
'PAadlorOsdownr core removal. tage. 0t ing oroeer wde crfni iat ikmdaton ceasedor hfel.

_ 'Total bsr k tp for an el assodated wS, tvue woruheet mnut be dvide by 30L hv met mto get epedc tavalues wwT).

DOEISNFJ1REP-0r78
- Revis~on 0
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:J
Fuel Radionuclide Inventory Worksheet

L F and Taenwlat WInfr . -J
FuM Namw: TRGA ST0 8.5M0 KANSAS STATE UNIV

SW 0 0: 253
Fud UnIts * Deon 163 -ELEMENT
Hey Mld Malw OL-31.78Stg; EOL-30.481kg
ROD Swae Sat: WEEL

'Fuel day sta date 2035
Estimates as o 2010

Templat: TRIGA-SS (LWAI-Zn SST. 10 bSo M.%/ L
rmnplaet BrMIpUP(M : 6.65

Template O0 Havy Mea man. (MpFf 0.00195
Twnpbat Decy Time 5 yA

Esthuated
Canister usae: I

18"xtrlO
1 .47

IIL Eaisnate -u mxb b y Y Gainm. Sources

Photon Total
CIIMWd From Noital Bounding Fud Initial Activity Nominal Fud Boundin Fud Energy Pholonsteo

Radionuclids Template Fuel Burnup (UW0' Bumup((Wdf I (C) Inventores(CI) bnentodes(C)) Group (bounding)
Ac-227 85173E-10 1,244.81 2,489.62 O.OOE+00 1.06E8-06 2.12E6-0 Avg, UeV
Am-241 t.8331E-03 1,244.81 2,489.82 O.OOE+00 228E+00 4.56E+00 0.0150 4.24E+14
Amn-242m 1.4129E-06 1,244.81 2489.62 O.O0E+00 1.76E-3 3.52E-03 0.0250 8.S54E*13
Am-243 1.4774E-07 1,244.81 2,489.62 0.00E+00 1.84E44 3.68E-04 0.0375 7.540E+13
C-14 1.2871E-04 1,244.81 2489.62 O.OOE+oo 1.60E-01 320E-01 0.07s 7.735E*13
0C-38 2.8120E-0S 1,244.81 2489.62 .OE+00 3.50E43 7.006-03 03s50 4.75SE+13
Cmn-2U3 t.7940E407 t244.8t 2,489.62 aeODE+OD 2.23E404 4.47E404 0.1250 3.4s2 13
Cm-24 1.6968E4s 1,244.81 2,489.62 0.00E+00 2.17E-03 4.22E-03 022500 4.07E+13
Co,60 1.2839E+oo t,244.81 2,489.62 O.ODE+ao 1.60E+03 320E+03 0.3750 2.064E+13
Cs-t34 9.021E42 1,244.81 2,489.62 o.OOE+00 1.13E+02 2.25E+02 0.57s0 1.744E+14
Cs-t35 3.2t95E465 1,244.81 2,489.62 O.OE+00 4.tE-032 8.02E-02 1.ss00 1.178E+13
Cs-t37 3.7564E+O 1,244.81 2,489.82 0.00E+00 .43E+-0 6.86E+03 182500 23sQE+14
Eu,154 t.5368E402 1,244.81 t489-62 O.ODE+OO t.9tE+Ot 3.83E+Ot 1.7500 1.ss4E+1t
Eu,155 2.9293E402 1,244.81 t489.62 OOOE+oO 3.65E+Ot 7229E+01 22so Zs570E+11
Fg,55 7.7t58E-t t,2U.8t t489.62 oOoE+ao Q.6aE+D2 1.92E+03 2.7500 zo03sE+os
H,-3 1.1tttE402 1t244-81 t489.62 O.ODE+OD t.38E+Ot 2.77E+01 3scoo Z373E+OS
t-t29 7.3684E407 1t244.81 2t489.62 O.ODE+Oo Qt7E404 1.83E-03 sxooD 1.324E+03
Kr-85 2.5263E0t 1t244Bf1 2,489.62 aODOE+00 3 t4E+02 629E+02 7.ricoo 1.499E+02
Np,237 t.2427E468 1t2US8 2,489.62 O.ooE+ao 1.55E-03 3 OE-03 11.0000 1.70tE+Ot
Pa-23t 3.85t1tE49 1t244.8t 2,489.62 o.OOE+00 4.79E4S6 s.59E-06 I

1,

A

-j

Pb,2tO 7.3880E-t5 1,244.81 2,489.62 O.00E+00 9-2aE-12 3.84E-02
n-1247 Z2t123E+C0 1,244.81 2,489.62 O.OE+00 2.62E+-0 5.23E+03

Pu-23S 2.0383E43 1,244.81 2489.62 o.oDE+o00 329E+00 2.69E+03
v-239 5.5293E-10 1,244.81 2,489.02 0.O0E+00 8.88E+o0 I.10E+00

Fv-240 1.12713-1 1,244.81 2,489.62 0.00+00 176-07 5.30E1OO
Fv-24t 1.8090E-t1 1,244.81 2,489.62 O.OOE+O 127E+02 0.54E+02
Fu-242 2.328E-17 1,244.81 2489.62 O.OOE+00 2.88E1 4 5.76E-04
Ra-226 5.2782E-t4 1,244.81 2,489.62 0.00E+00 8.27E-t1 426E-t0
Ra-22S t.9338E-t0 1,244.81 2,489.62 O.O0E+00 2.41E07 40E1-047
Ru-106 9.1684E-02 1,244.81 2,489.62 .ooE+00 1.54E+02 2.28E+02
S-79 1.30t8E647 1t244.81 2,489.62 O.OE+00 1.62E-042 3.24E2-0
9-it26 -2.67E4-05 1,244.81 2489.62 O.O6E+02 1.5E-02 103E-02
Sr-gO 2.6045E+00 1,244.8t 2,4Ss.62 OooDE+00 3.24E+03 6.48E+03
Tc-99 4.424tE404 1,24U.8t Z489.62 O.OOE+ao S5s1E-01 1.toE+aO
Th-29 1.37t3E-t0 1,244.81 Z489.62 O.OOE+00 1.71E-07 3.41E-07
Th-230 t.8C9OE-tt t,244.8t 2,48Q62 O ODE+aO z.25E48 4.5DE48
Tb,232 2.5278E-tO t,244.8t t489.62 OOD0E+ao 3.15E-07 6.29E407
TI-208 1.6947E4S 1*244.81 Z489.62 O.OOE+OO 2.11E45 4.72E405
U-232 . 4.8737E46S 1244.81 2,489.62 O6OE+60 6.07E-0 82E-04
U-233 1.2203E47 1,244.8t 2,489.62 QO.DE+00 t.52E404 3.04E044
U-234 t.5925E407 1,244.8 2,489.82 O.ODE+aO t.g8E44 3.96E044
U-235 -2.6194iE-0 1t244-81 OM0 t.37E402 t.O5E402 It.37E2
U23S 12693E-4S 1,244.81 t489.62 O.QOE+OO t.58E42 3B6E402
U-238 43.633tE48 1,24U.8 0.00 8.55E-03 &SOEE3 8.55E-0
Y-90 2.6080+00 1,244.81 Z489.62 0.00E+00 324E+03 .49E+03
Othr Radtinuctes 4.49E+03 8.98E+03
i a Ta t e Selectina * Sunae_ an| d C hecits __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

TemplatS Selection Summary
Fron SFD Used B or Parameter Differences:

Fad ta AND u E W AND U IRC HYDRIE
Fu.t rt Ld SST SST

SOL HNt U U
BOL Ekhmet 20 10tb20D1

Burup Summary (IfWIf IBea tor burnup used n estimate:
From SFD Estimated

NOM__ _ _ _ _ 774_441 1_244 S1_N __cdtmgo h_ _ me_ men dd
sod77. 1 2 44E w ea owdbbWAetel d-

Estimatbd Dwnupf
Buu Murtlf G Bup Estiated E0L H1WGhven EO0L HM

Nonh 1.15 1s1 10
._ ..n . 9 z 3s ._

Ttheml Power
Nominal Hog Bounding, I

Outp0 Hed Ou
(Wafst (Waft)
724711 1458.0

TOt Total

'Reactor dshun. cole removal. storage, shipp*g or o~ev dat rArnning td Irraddon Coand for ht.
T
cbl bmp for tal ascsdated with Is woukheet must be dtd by BOI heav mel man lo g9t aped?. be vakee (MW&".

DOE/SNF/REP-47
Rlevbon O
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Fuel Radionuciide Iventory Worksheet
>- mIId TeTPlate iWdation > I

Fuel Nn. TRhIA SID 8AM MOUCO
SNF e t 482

Finl Unit & ic On 1t1 -ELEMENT
Heavy Metal Mass: BOL-29445kg: EOL_28.403kg
ROD Storae SUe: INEEL

'Fuel dayS dat: 2006
Cstimates d :*. 2010

Tinnlise: TRHrA-SS (LWAJ-Zx SST, 10 b 20% U)
Tnapisat u4m(WC: 6.65

Tanplate 01. Havy etal Mass (UT): o.0oo195
T- _ Time: S9sa. n

Estinated
Canister usage:

18'x10'
i1.361

tLIEU1 ...tes x, , xb b . Y ainuma Sources
Photon Total

CIUWd From No:mial Buncling Fuel WaM Activity Nominal Fuel Sounding Fuel Enegy Pbotonsisec
Radlonucride Tenplate Fuel Bumup (MWdO BumuIp JWW (C) InventodCCl) lmentorles(Ci) Group Ibounding)
AC-227 6.5173E-10 994.60 1,989.21 O.ODE+00 8.47E-07 1.69E-06 Av. MeV
An-241 .s331E-03 994.60 1,989.21 0.00E+00 1.s2E+00 3.65E+00 ).1O 8215E+14
Ar-242m 1A4129E46 994.60 1,989.21 O.ODE+00 1.4tE-03 2.A1E-03 0.0250 7.074E+13
An-243 1.4774E407 994.60 1,98921 0.00E+00 1.47E-04 294E-04 0.0375 6.024E+13
C-14 12871E-04 994.60 1,98921 O.ODE+00 1.28E-01 2S6E4-01 0.0575 6.184E+13
ca36 2.8120E86 994.60 1,989.21 O.O0E+00 2.800E3 55E46 0.0850 3.831E+13
C-243 1.7.4E-07 994.80 1.98921 0.00E+00 1.7E-04 1S7E-04 001200 2.72E+13
OnK2- 1.5s62E630 994.60 1,98921 O.O0E+00 1.81E203 3.37E403 0.2250 3250E+13
c1o- 12437E+00 994.60 1,98921 0.00E+00 124E+03 2472E+03 0.3750 1a84E+13
Cs-134 3.8541E2 994.60 1,98921 OODE+00 sD31E-01 1.68E+02 0.56 2t92E+14
Cs-,135 32igSEE05 9s4.eo 1,98921 O*COE+00 320E-02 640E402 DAMo 9.410E+12
Cs 137 Z.7sS4E+C0 994.60 1,S98921 O.OOE+CO Z.74E+03 s.4sE+03 12500 1 SttE+t4
Eu-1s4 1S3S8E402 ss4.eo tsss921 O.ODE+CO 1.s3E+01 3.0i;E41 1.7500 12Z74E+11
Eu-155 2s92s3E42 ss4.eo 1,S8921 O.OOE+DO 2.91E+01 s.83E+01 22500 2DS53E+11
Fe-55 7.716SE-01 ss4.eo 1,98921 O.ODE+OO 7.67E+02 IM3E+03 2.7500 1 eGsE4o
H-3 1.1111E402 ss4.eo 1.989.21 O.OOE+OO 1.11E+01 2.21E+01 31500 1.JssE40B
1-129 7.36s4E47 ss4.6D 1,989.21 OCOE+DO 7.33E404 1.47E403 sAMo 1JerE4o
Kr-B5 2S263E-01 994.6D 1,989.21 QODOE+OO 2S51E+D2 5.03E+02 7.00O t 201E+02
Np237 1.2427E406 ss4.60 1,989.21 e.ODE+00 1.24E403 Z.47E403 t1.0000, 1w~40~1
Pa-231 3ss11E-os 994.60 1,98921 O.OOE+OO 3A63E46 7.e6E-06

-210 7.30E1845 994.60 1,9.21 .OOE+00 7.31E-12 .597E-02
PS-147 121023E+D0 994.80 1,989.21 0.00E+00 12.0E+23 4.2E+3
Pu-238 1.033E003 994.60 1969.21 0.00E+00 2.59+OD 2.07E+C0
P-239 s.213E043 994.6 1,989.21 O.OE+00 5.40E+D 1.10E+01
P7-249 2.1278E403 994.6 1,989.21 O.OOE+00 Z12E+.6 423E+CO
Pu-241 1.019sE-01 994.60 1,98921 0O.OE+00 1.08E+02 303E+02
Pu-242 2.312s7E-0 994.60 1,989.21 O.OE+0O 2.3DE144 4.E3-04
Fa-226 5.2782E-14 ss4.eo 1,989.21 O.ODE+COD 5.2E-11 1.OSE-10

Ra-228 1.933SE-10 894.60 1,989.21 Q.ODE+CO th2E-07 3&sE407

R1-206 s.1.64E72 994.60 1989.21 O.OE+00 s.12E+. 1 1.82E+02
Se-79 1.371SE46 994.eo 1t989.21 O.ODE0+00 1.65E42 9.WE6 2
Sn-126 1.2167E-s 994.60 1.989.21 O.O0E+00 1212E42 22E-042
Sr-sO 2.e045E+00 994.60 1,989.21 O.ODECO Zss9E+03 &IBE+03

TC-9s 4.424tE404 ss4.e 1,989.21 =:O.ODE+OO 4.40E-0t s,0E-01

Th-230 1.8090E-1r Iss4.6D 1,989.21 O.ODE+OO 1"-Oes &e0E-0

Th-232 2.s27BE-10 994.00 1,989.21 QODOE+CO 2.stE407 s03E-07

Ts20s 1.8947E-M 994.80 1,989.21 O.ODE+CO Res9E-s 3W3E-05

u-a2 4.8737E-08 994.80 1,989.21 QODOE+OO 4.ssE-0s s.6sE-s

UL33 12203E47 994.8D 1,989.21 O.ODE+OO 1.2tE44 243E044

U-234 1.5925E47 994.eo 1,96921 O.0OE+00 1.58E44 3.17E44
U-235 -2.e14E-06 s94.eo O.DO 127E402 1.0tE402 127E402

UL235 126s3E05 ss4.eo 1,98921 O.ODE+DO 1.26E42 252E402
uL-238 4.6331E48 994.eo QO 7.s2E403 7.sBE43 7.92E43

Y-9 so 6eo0E+00 994.eo 1t989.21 O.ODE+OO 2ZsE+03 5.f1$E+03

Oblhor Radlonucles, 3.5sE+03 7.17E+03
- ~ernplate Sdecti~m Suamiur7. Dunaup Stnmury. and Cedis

--'late Selecion Summay _________7___-__

FRm Used fso r Paam r Blieences:
iAoro ModWrgor LW AND U ZIRC WVDRIDE LW AND U ZIARC HYDRIDE

Fl CbdcWW. s8T I ST

llOL HU Censdtuents U U
*OL ftuichmsn- % 2000000041 101t20.1

8 mM (8Wdf Basis for bumup used hi estimate:
inm WFD iaktaw

"Ornhot!_ bwo* cajtUaed hk hsy p W mm dueeye4

Bou - 81.9621 s bXePURNedV- bewtac nut .a_

IChecks

Thennal Power
iNoai Heat Bounding

output Heat output
IWatts) (Wafts)
.796E+04 1.16E402
Total Total

Eatimated Sutipn I
Sumup Muttiler I Given *unup

0 991 I
Estimated OL HViWGhven M0 1HM

I ?.ao

tP81 I _ _ _ _ _| wwr^.

-'F��vo mnova, Norap, ~ng or ~ dale oonfim*V 10 W&&VJM coased W lual.

_ 'Tobl buamup ffor ad ld assodiated wilh his waushe l must be dvided by 30L heavy metal mass I get spedic bunuip values (MWWT).

DOEISNF/REP478
Revision a
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Fuel Radionuclide inventory Worksheat
L FMn and )NOpIatt Intorzzd-

Fuel Nauns TRIGA SID 8.5/2D WIVRC
SOW IDO: 254

Pud Units & Deson 96 8ELEMENT
Heavy Usial Mles: BOL.17.9ftg EOL-17.933lug
ROD SW"ag SIA: latEL

'FeP9 decay stAt dlaW 2035
Estimates a d: 2010

Tumpleto TRIGA-SS (LWAY-ZS SST, 10 to 20%, U)
ITis Simap(uwe: 6e.e

Template 80D Heavy Mi1 Uss (MT) 0.000195
Template Decry Thse 5 years

Estimated
Canister Isa

WOWII

jIL Estlts .NbY Gamma Soure

. PhtonW Toda
CUIUWd Fror Nominal Boundtin Fud In~a Actvl Nomna Fud Bounding* Fud EnergW Pho10nfec

AC-2Z7 1.173E-10 350.58 701.18 o.OOE+00 2.29E-07 s.27E-07 Avg. . 1v
Am-241 1.8331E3-0 350.58 701.16 O.ooE+00 6.43E-01 t.29E+0 0.0150 1.133E+14
An-242n _.412sE486 350.58 701.16 0.OOE+00 4.ssE044 9.00E+40 0.0250 Z4.1E+12
Am-243 1.4774E-07 350.58 701.16 0.OOE+00 S 18E+0 1.04E504 0.0375 Z124E+13
C-14 1.2871E-04 350.58 701.16 0.OOE+00 4s.1E-02 9.02E-02 0.O500 Z3soE+13
Cs132 .120E-06 350.58 701.16 O.OOE+00 9.8s6E04 1.97E403 0.o0s0 1.360E+13
Cm-243 1.7943E607 350.58 701.16 QO.OE+00 6.E805 1826E404 0.12500 4.40.+12
CE-215 1.6922E408 350.58 701.16 O.0OE+00 1.0sE404 1.10E503 1 2500 7.4E813
Co-60 12839E+00 350.58 701.16 O.0OE+00 42.7E+02 9.00E+02 2.750 5.813E+12
C-134 1.114E102 350.58 701.16 O.OOE+00 397E+00 6.37E+01 0.5050 7.728E+13
Cs135 3.21ssE4s0 35058 701.16 O.OOE+00 2.13E42 2.26E402 03500 3317E+12
Cs-137 2.5264E+01 350.58 701.16 O.OOE+00 8.6sE+02 1.93E+03 12.00 6.730E+13
E27114 Is24E-0 350.5 701.16 o.ooE+0 5.36E+80 6.O7E+01 1.75000 4.488E+10
Eu121 2.92531 42 35058 701.16 0.OOE+00 1.03E+80 2.70E+01 22500 7237E+10
PFe- 7.3880-EI1 350.58 701.16 OOE+00 2.570E+02 5.41E+8 2 27500 5743E+W
Hm.147 1.11023E02 350.58 701.16 O.ooE+00 3.73E+00 7.71E+03 &5000 684E407
1-123 7.368434-07 350.58 701.16 O.OE+00 2.ssE-04 5.17E244 scozo 88-01
Kr-8s Z.5263E401 350.58 701.16 o.OE+00 8.86E+01 3.77E+02 7.00o 4.288E+0t
P9237 1.2427E8- 350.58 701.16 O.OOE+00 4.36E7 4 8.7tE44 11.C000 4.ss5E+00
Pu-231 3.811 E509 350.58 701.16 O.OOE+00 135E40B 7.70E406 _
Pb-210 7.3s8OE-tS 350.58 701.16 G.00+0C 20ss1E-12 6.18E-12
PmR-47 2.2723E+-1 350.58 701.16 0.00+00 .8 7-47E+02 3.7E013
Pu-238 1.0383E4-3 350.58 701.16 0.ooE+00 364E7-0 72E-8-
Pu-239 s.s233E4-0 350.58 701.16 .ODOE+00 1.24E+O 3S63+01

-7240 2.127sE-03 350.5 701.16 O.OOE+00 7A46E4-0 1.41E+80
Pu-241 1.19E6-01 350.58 701.16 o.ooE+00 357E+01 7.15E-01

-9242 2.3t452 070 350.58 701.16 o.ooE+oo 9a11E06 1.O62E804
Ra-226 .24E-14 350.58 701.16 o.OOE+00 1.s5E-11 170E-101

h-9226 1.s313E-10 350.5 701.16 O.OOE+O0 4.781-0 1-116E-07
u-3106 9.1684E402 350o8 701.16 O.OOE+00 3.21E+01 6.43E+01

S-279 123.5SE2-5 350.50 701.16 O.OE+00 4.86E4- s.1E-03
Sn-126 1.2167Es-0 350.58 701.16 0.OOE+00 4.27E-03 1.53E3-0
sr-so 2.604sE+00 350.5s 701.16 Q.OOE+00 9.13E+02 1.a3E+e3

Tc-23 4.4247E44 350.58 701.16 o.ooE+00 1.7158.06 3.mOE-P1
T-229 1.3713E-10 350.58 701.16 0.OOE+00 4.s8E-0 9.56E-06
T-230 1.8090E-2 1 350.58 701.16 0.008+00 58-06 128-04
Th-232 2.527SE-10 350.58 701.16 o.ooE+oo assE-0s 1J77E47

TI-200 1.6947E4Oe 350.58 70t.16 QO.OE+00 5s94E46 1.1sE405

Llw= 438737E408 350.58 70t.16 O.OoE+OO 1.71E.s &42E-05 T bema Powr

U-233 12203E407 350 s 701.16 o.OoE+eo 4.2sEs 8.56E-0s Nominal Heat Boun"

U-234 1ss92sE47 350.58 701.18 o.ooE+CO &ss -sE4 1.12E404 OlotaS Hea OuWp
U-235 -2.6194E-06 35058 0.00 75E8-03 .66E-3 7.58E-03 atts) (Wat)
U-236 12693E06 350.58 701.16 o.O0E+0O 4.45E403 a90E-03 2046+01 4M84
U-238 -36331E-0 350so8 0.00 4.87E-03 4.86E-3 4.87E-03 Total Toial
Yso0 2.606E+eM 35058 701.18 O.OoE+eo 9.14E+02 t.33E+O

Othe Radionuclie 1.26E+03 2.531Ex4

IILTanp Sdeclu. s Bun SuB niry.and Checkv, ___

Template Seleetkm Summary
From SFD UsAd fa r Parameter Differences:

Reactor Moderatr. LW AND U DRC HYDRIDE LW AND U ZaRC HDRDE
Fuel Cleding SS SST

WL HU ConstteUe U

801. Erih m % 1 89c8 10 b 20.1

BDuup Summnay (UWda far burmup ud In estimat
From SFD Estimated

NOtO S35 b#.99 Wmt dbecn hn SFD(mwstd IeDfX
70 16 .1 _ _ bb _ __ _

Checla

Esad
burrmp uultlplb Given ___r_ _ E Otbeated EL HAlOlv EOLL H18

Nominal, 057 01 1 0.93
BoLad" 1 14

'Peator dx eow rm moao. ag. r orsr dal b 4 natn c kr UWL

Totai bunuw kr ls hf assocated wh Ote woakahee rmud be dvided by 80L heavy mretal an get spsk vlt (l w ).

-J

. I
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Fuel Radionuclide Inventory Worksheet I I 7 I , I
4.FudandT tate wbtrmatin T,

Fuel P na: TRIGA SID 5= MSU
SNF t m t 87

Fuel Unts, * DOecr 48- ELEMENT
Heavy Metal Km*: B0L9.36kg5 EL=.8.29qg
ROD Storage Site: IEEL

'Fuel decay start dsat: 1982
astiates, as of: 2010

Template: TRIGA-SS (.WjA-Zt, SST, 101D 20%. U)
'Temlt BI4NW d): 6.65

Template SOL Heavy Ntall Mass (UT): 0.000195
nte-l Dfi. Tbe 25 s

Estimated
Canister usage:

1S'x10'
0.43

IL. fsllmai n Xa.t b Y. Yn Gamma Sources
Photon Total

CUMWd From Nominal Bounding Fuel bitil Activity Nominal Fuel Bounding Fuel Energy Photonaisec
Radionuclide Template Fuel urnup (UWd Burnup (MWdf (CI) hiventorles(CI hwentles(CI) Group :IIoundng)
Ac-227 4.1459E49 1,021.81 O043.62 O.OOE+00 424E-06 8.47E-06 Avg. NOV
Am-241 3.5850E-03 1,021.81 2,043.62 O.OOE+00 366E+00 733E+40 0.01S0 1.14514
Am-242m 1.2899E06 1,021.81 2,043.62 0.OOE+00 1.32E-03 2.64E-03 o.o025 3771E+13
Am-243 1.4747E-07 1,021.81 2,04362 O.OOE+O0 1.51E-04 3.O1E-04 0.0375 3.2720E13
C-14 1.2839E-04 1,021.81 2,043.62 O.OOE+O0 t31Et01 2.62-01 0.075 3523E+13
Ct-36 2.8120E-06 1,021.81 2,043.62 0.OE+00 2.87E-03 5.75E-03 0.0850 Z124E t3
Cm-243 1.1038E-7 1,021.81 2,043.62 0.OOE+00 1.t3E-04 2.26E-04 0.1250 1.306E13
Cm-244 7.89t7E4(7 1,021.81 Z.043,62 O.OOE+00 8.061244 1.61E4-3 022s tB2Z7E*1u
C.60 9.2647E-02 1,021.81 2043.62 O.OOE+00 9.47E+01 1.29E+02 0.37.0 77E412
Cs-134 1.0940E404 1,021.81 2,043862 O.OOE+OO 1.t2E-01 2.24E-01 0.5750 t.322E+1u
Cs-135 3.2195E-OS 1,021.81 2.043.62 O.OOE+OO 3.29E-02 6598E-02 QtlSCO 1.420E t2
Cs-t37 1.7368E+C0 1,021.81 2043.62 O.OOE+00 1.77E+03 3.55E+03 12500 1.58E013
Eu-1154 3067E-03 1,021.81 2,04362 OOOE+00 3.13E+00 6.27E+00 t7sX 3.695E.10
Eu-155 1.7925E-03 1,021.81 2.043.62 OOOE+00 t83E+OD 3.66E+00 22500 7.793E+07
Fe-S 3.7444E-03 t1,021.81 2,043.62 0 OOE+OD 3.83E+00 7.65E+00 2.7500 t 3teE+0
H43 3.6t8E-03 t ,O21.81 2,043.62 O OOE+OD &70E+OD 7.39E+OO &5000 2-7WE+03
l-129 7368W4E-07 1,021.81 2,043862 O.OOE+OD 7.5E-04 t.StE-03 S.OXO0 1.0t68E+0
Kr-85 6.9368E-02 1,021.81 2,043.62 Q.OOE+OD 7.09E+Dt t.42E+02 7.00Co t203E 0
Np-237 t2862E-06 1,021.81 2tO43.62 O.OOE+OD t-29E2-03 2.59E-03 tt.O00o t13W8+Ot
Pa-231 9.1654E-O9 1.02181 2M&462 O OOE2+OD 9.37E-06 1.87E-OS
Ptw210 t,3728E-t3 1;O21.81 2,043.62 O.OOE+OD 1.40E-110 2.81E-tO
Pm-147 1.0702E-02 1,021.81 2.043.62 o.OoE+00 1.09E+01 2.1#E+01
Pu-238 -. 692E-04 1,021.81 2,043.82 O.0OE+D0 9.06E-01 1.81E+D0
Pu-239 55263E-03 1,021.81 2.043.62 O.OOE+00 5.65E+OD 1.13E+01
Pu-240 2.1Z33E-03 1,021.81 204.062 2O.O5E+ 2.17E+OD 434E+D0
Fu-241 3&6E 02 1,021.81 2JAKL2 O.OOE+OD 3.98E+01 7.96E+01
Fi-242 23128E-07 1,021.81 2,04382 0.002+00 23.6E404 4.73E104
Ra-226 4.6752E-13 1,021.81 2,043.62 O.OOE+OD 4.78E-10 9.55E-10
Rath28 2.4827E-10 1021.81 2043.62 QOOE+O7 254E-07 3.07E-07
Ru-106 9.852E-08 1,021.81 2,043.62 O.OOE+00 1.01E404 2.01E 04
Se-79 1.3015E-OS 1,C21.81 2,043.82 nO.OE+D t33E-02 2.66E 02
Sn-1126 1.2t65E OS t,021.81 2,043.62 O.OOE2+OO t24E-02 2.49E 02
Sr-90 t.6195E+D0 0 1,021.81 Z 2043.62 O.OOE+00 1.65E+03 3.31E+03
Tc-99 4.4241Een4 1,02a.8e 2,043.62 _ _ _ _ __+00 452E01 9.04E__ _ t
Tn?229 4.245tE-tO 1,O21.81 2,043.62 O.OOE+OO 4.34E407 8.68E-07
Tb-23 6 t398E-tt 1,021.81 2,043.62 O.OOE+00 8.27E408 125E407
Th-M3 25278E-tO 1,021.81 2,043.62 n.ooE+oo 258E47 S.t7E407
Tt-208 1509808811,C211.81 2,043.62 O.OOE2+OO tS4E405 3.09E405
tJ23 4.0662E408 1,021.81 2,043.62 nO.OE+00 41.1SE405 8.31E45 _
tJ-233 12217E407 1,021.81 2,043.62 O.OOE+OO t25E44 2.50E-04 N
tJ234 2239E407 1D021.81 2,043.62 n.OOE+oO 229E44 458E044
Li235 -26194E406 1,021.81 noo0 4.05E403 1.37E403 4.05E403
U-236 12695E405 1,.02t.8t 2,043.62 Q.ODE+OO t30E402 259E42 _
U238 4.633tE408 1,021.81 noo0 2.52E403 2.48E403 2.52E403
Y-9D t.6t95E+00 1,021.81 2,043.62 Q.ODE+OO t.65E+03 3.3tE+03
Olher Radionuclides t.76E+03 3.52E+03

Teiplate Selection Summary
Frem SFD Ued Balsis for Parameter Differences:

Reactor Mod I LW AND U ZRC HYDRIDE LW AND U ZRC HYDRIDE
Fuel =ad : SST SST

SOL MM CanatitLent: U U
EOL hment %: 20 10 lO 201.

Eturnup Sumimary (WdJ Bkasi for buntup used hi estimate:
Fnrm SFD Estimated

tlliralf: lwiC i 1t XI ~h Wbtv l~b IISd t
tott~lng:j 2043.82B tMN bmp insrdt betl. mihatal hiemp

Chectks

Estimnated Burnup/
timp Mutilpipr Given Sumup Eatratded 30. MUl4ven tEOL MM

Nomnal 3X2DtC~
llloulngp:r~ 16A0

'Reactor dwuidow. core imoval. Oage. Wa pft or 01her date coriminti ttal Iradaton ased fbr tW.

Thermal Power
lominal Heat Sounding

Output Heato 0i
(watts) ^(Watts)
2.7FE+01 4.U4E.01

TOala Total

- 'Total bw ma for all modeled wnh avowosheet atl be titled by S0L6 heavy mtl e lal ma 8 got specfic bxrmp vahnea (MWdMT).
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Fue Radlonuclide Inkentory Worksheet
L Fuad y4 Teaplate lnfbm lio .U,

rF NHarn TRIGA STD 8.s20 PENN STATE UNIV.
Sr ID t 237

Fue Units & Deem 203 -ELEMENT
Hey Mtl Mw OL-39991kipg EOL.37.57kg
ROD Storeag Sit INEEL

'Fue de r Wte daet: 2033
Estimate asft 2010

TempiaW: TRIGA-SS (LWU.Zx, SST, 10 l 2%. U)
rTenpbW Surnup8(UWd) 6.66

Template SOL Heay Metal Urn (UTr: 0.000196

Esthlate
Canister u

1s1 W
r1a.83

Temptam Deea Tks S yeam--
IL Estinf I-nt N. Xb It Y. yb Gamnu Sources

7 z - ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~Photon TOW
CVIWd Fron Nomia Bounding Fud initad Acetirt Nomhnw Fud Bounding Fud Energir Photonasc:

Rxtionie Tenvit Fud Sumup (UWdt Bumup (MWdf (C) Innorles(C) beventowsCI Group Mmrx§22
Ac-227 8.5173E-10 2,306.04 4,612.09 0.00E+00 1.96E-06 3.9327-04 Av0. .8V
Am-241 1.8331E-03 2,306.04 4,612.09 0.0DE+00 4.23E+00 .45E+-0 0.0150 7.454E+14
AC-242m 1.4128E480 2,306.04 4,812.09 0.OE+00 326E403 e5.2E403 0.0250 1.640E+81
Am-243 1.4774E4-7 2,306.04 4,612.09 O.oOE+o0 3.41E404 .181E04 0.0375 5.3s7E+14
C-14 1.2871E-04 2,306.04 4,612.09 0.OOE+00 72.7E-01 1.s4E4- 0.5007 2.134E+14
0-36 Z.8120E-46 z306.04 4,612.09 0.00E+00 6.38E403 1.27E-02 0.080 sss2+13
Cm-243 1.79OE407 2,30604 4,612.09 o.ODE+00 4.14E404 727E404 0.1250 24.5E+13
Cm-244 16962E0-0 2,306L04 4,812.09 O.oOE+00 3.91E703 7.3023 02.250 76035E+13
CD-60 17135E+60 2,306.04 4,612.09 O.o0E+00 1.96E+03 5.52E+03 03750 37784E+18
Cs-134 91.41E-02 2,306.04 4,612.09 o.0DE+00 2.05E+02 45.1E+02 0.5700 4.363E+14
Cs-135 32154-05 2,30604 4,612.09 O.OoE+00 7.42E-02 1.48E-01 50500 21s2E+13
Cs-137 2.7564E+o0 2,306.04 4,612.09 o.OE+00 6.3E+03 1 27E+04 12500 4.431E+14
EU 154 1.536BE402 2,3004 4,612.09 O.OOE+oO 3-14E+01 7.0sE+01 '-75t0 2.ss3E+11
Eu 1ss 2.s2s3E42 2=604 4.612.09 esOOE+00 6.76E+01 1.35E+02 22500 4.7e0E+11
Fo-55 7.715SE-01 Z306.04 4,612.0s eODOE+OD 1.78E+03 3.56E+03 2.7500 3.77sE+03
WI3 1.1111E402 2,30ao,4 4,612.09 DeOOE+oO 2.56E+04 S.12E+O1 3so 43s69E+os
1-129 7.3e84E407 2.306.04 4,612.09 O.OOE+OO 1.70E403 3.40E403 soxo0 2Z442E+03
Kr-s 2.s263E-M 2,306.04 4,612.09 O.ooE+eo 5.83E+02 t.t7E+03 7.0wo0 Z764E+02

-237 1.2427E46 2,306.04 4,612.09 O.OOE+o0 2.67E403 .73E-03 11.00o0 3.149E+01
Pa-231 3.8511E409 2,306.04 4,612.09 O.OOE+00 88E-06 1.78E 06
P0-210 7.3880E-15 2,306.04 4,612.09 o.oOE+00 1.708E-1i 341E-11
Pm-147 2.1023E+00 2,306.04 4,612.09 O.oOE+00 4.85E+03 9.70E+03
PU-23 1.0383E83 2,306.04 4,612.09 O.OE+00 2.39E+00 4.79E+00
PU-239 5.5293E3 2,306.04 4,612.09 QOC.E+00 128E+01 2.55E+01
Pu-240 2.1278E-3 2,30604 4,612.09 o.o0E+o0 4.91E+00 9.81E+00
Pu.-241 1.0196E-01 2,3604 4,612.09 0.008+00 2.35E+02 4.70E+02
Pu-242 2.3128E-07 2,30604 4,612.09 o.ODE+00 5.33E-04 1.07E-03
RsM226 52782E-14 2,306.04 4,612.09 O.OOE+00 1.22E-10 2.43E-10
Rf-228 1.9338E-10 2,306.04 4,612.09 o.OOE+00 4.46E-07 692E-07
Ru-106 9.1684E602 z306.04 4,612.09 O.OOE+0 2.11E+02 4.23E+02
Se-79 1.3018E-0 2,306.04 4,612.09 0.0+o 3 OE-02 .ODE-02
SA-126 12167E-05 2,3064 4,612.09 o.c0E+O0 2.81E-02 5.61E-02
Sr-90 2.6045E+00 2,306.04 4.612.09 .OE+00 601E+D3 1.20E+04
Tc-99 4.4241E-04 2,30604 4,612.09 .OOE+O0 1.02E+00 2.04E+00
Th-229 1.3713E-10 2,3004 4,612.09 O.0E+O0 3.16E407 63E-07
Th-230 1.8090-E11 2,306.04 4,612.09 O.0oE+O0 4.17E4-06 .34E-08
Th-232 2.5278E-10 2,306.04 4,612.09 O.OE+00 5.83E-07 1.17E-6
T1-206 1.6947E-6 2,306.04 4,612.09 .OOE+00 3.91E-06 7.82E-05
U-232 4.87378-06 2,306.04 4,612.09 O.oOE+O0 1.12E-04 2.25E-04
UL-233 1.2203E-07 2,306.04 4,612.09 O.OE+00 2.81E-04 s.63E-04
U-234 1.5925E47 2,306.04 4,612.09 O.OE+00 3.67E-04 7.34-04
U4235 -2.6194E40 2,306.04 0.00 .7E4-02 1.11E-02 1.71E602
U-236 12693Es-0 Z30604 4,612.09 O.0E+0o 2.93E-02 5.8SE-02
U-238 -3.6331E8- 2,3e0.04 0.00 1.OE4-02 1.07E-02 1.08E-02
Y-90 2.60sOE+c0 2,306.04 4,612.09 o.OE+0O 6.01E+03 1.20E+04
Other PaRlonucrees 31E+03 1.66E+04

0:Temriuto~ Satd" 9,rmaX, M.,wmp| 9Surnoa. and Cheamw
Template Seletion Surnmay

SDB for Psetr Dwerence:
ReactedZ uRD HYDRIDE LW AND U ZIRC HYDRIDE

Fud CbddhSF SST SST
SOIL Hlt CHntu cn. LU U

SOL EnrIcthmen u 1979695431 101020.1

BuWSurnmy ase for bumup used In estimatet
Frm SFD rEs*tetd

NdW 2,306. b9 ctaled hm II bavy mne mm dubys
B F 4,461Z. b , asn h V bete No nobkdh bu4L

Checks

Esthnatd sunupf
8umup Noa C Sum1p Est'0 0EOLHiGlveECLH1

N oMean0 1.69 v 1 H
_tunding: 3.38 _

Thermal Power
Nominal Hld Bounding

Oup :* Haes Outpu
(Was$) (WatS)
14.4E4o02 2t 844

Total Total

'Reancor utmlwn, cowe removal. sbrag shipping or oter dact conArmlbg that Infacon ceased for fl.
;Tcl bWaW ford ful easodated with No worsheet MnM b dbvde by 601. hey meld mesa I get spebdik bhxvv values (MWd'M.
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Fuel Radionuclide hwentory Worksheet
& Fud aVW T-mplte llaformation

Fuel ame: TRIGA SMD 85'20 REED COLLEGE
SNF D t 775

Fuel Unihs & Dwcr: 9 -ELEMENT

Heavy Metal Mas: S0L=1.719kil; EOL.I.706kg
ROO Storage Site: NEEL

'Fuel dcayMOM date: 2026
Edtnmales as of 2010

Tenplate: TRIGA-SS (LWAJ-Zry. SST. 10 to 20%. L)
'Templata Burmupw( d: .86

Template SOL Km" etal Mass (Ml). 0.000195
Yandate D_ Te S ,

Esllrnated
Canister usage:

S 0.12

IL EInies. : I n x 4 b Y. Yb I Ganrnma Sourrces
1 - 1 2 9 7 .3 6 8 4 8 -0 7 1 2 .8 9 2 5 .7 7 0 .0 0 8 + 0 0 -. 6 0 8 -0 6 1 .8 0 8 -0 5 5_0 0 0 0 P h o l o nT e i

Cra2 -d0From 1ominal Bou27ng Fuel IntialActivty - min7 lFuel BouningFue. Energy . Photons0eec
Fabionuclide Template Fuel Bumup (IWdf Burnup(Wvd)' (CI) hnventorekzCI) hmentories(Ci) Group (bounding)

-227 8125173E-10 12.89 25.77 0.00E+00 1.10E-6 2.20E 08 1.0. 8ev
Aii-241 1.83IE-43 12.89 25.77 0.OOE+00 2-46E-02 4.72E-02 ooo 4166E+2
A-2421 7.4129E406 12.89 25.77 O.OOE+00 1.82E-45 364E4S MD= 9.166E+11
Am-M47 1.4774E-0 0 12.89 25.77 Q.OOE+00 2.79016 3B.1E406 0075 76E+11
C-14 1.2871E304 12.89 25.77 Q.OOE+00 1.86E-03 32E-03 0075 8.01E+t1
Cl-6 2.8120E6-0 12.89 25.77 O.OOE+00 362E405 7.25E46 00850 4.9-E+0
Cm-243 1.7940E807 12.89 25.77 0.00E+00 2.31E406 4.62E46 0.1250 J605E+t
Cm-244 1.695E406 12.89 25.77 0.00E+00 2.19E0S 437E405 0250 4211E+
Co-60 1.2839E+00 12.89 25.77 O.OOE+00 1.65E061 3.31E+01 063750 2,t37E+t
Cs-134 9.0541E-42 12.89 25.77 ODE+OO 1.17E+00 28.E+01 015750 2.41E8-2
Cs-135 32195E405 12.89 25.77 Q.OOE+00 4.149-04 8.30E-04 0J0 1219E+11
Cs-137 Z.7564+00 12.89 25.77 0.OOE+00 3.55E+01 7.10E+01 12500 2476E+t2
Eu-15 1.6308E42 12.89 25.77 0.00E+00 1.984-01 3.396E-01 1.74o JOE+09
Eun156 2.9293E-02 1289 25.77 Q.OOE+00 3.78E-01 7.55E4-01 22500 460E+
Fe-O5 7.71564801 12.89 25.77 Q.OOE+00 3.94E+01 1.99E+01 2.760 ZtttE+07
H-3 1.1111E042 12.89 25.77 OOE+00 1.43E-01 21.6E4-1 02 2A67E+0
I-129 7.3784-07 12.89 25.77 0.00E+00 9.50E96 1.90E345 6JD 3857E-09
Kr-85 21.830E1 12.89 25.77 0.00E+00 26E+00 6 -51E+OD 70ODD 1J51E+0
Np-237 1.2427E4-6 12.89 25.77 0.0OE+00 1.60E-05 3.20E45 tt.OGOD 9A2E-
Pa-231 8511E4-09 12.89 25.77 O.OE+00 4.96E-08 9.93E-08
P-210 7-.880E-10 12.89 25.77 O.ODE+00 9.52E-14 1.90E-13
Pmn.147 Z.1023E+00 12.89 25.77 QODOE+00 2.71E+0t 6.42E+01
u-238 1.0383E-03 12.89 25.77 0.00E+00 1.34E-02 3.68E-02
Pu-239 5.5293E-03 12.89 25.77 0.00E+0 7.068-02 1 -3E-01
UF-240 2.1278E-03 12.89 25.77 7O.OE0 2.74E2 5.48E-042

Pu-241 1.0195E-01 12.89 25.77 QOD.E+00 1.31E+40 Z63E+70
Pu-242 2.3128E407 12.8 25.77 Q.OOE+OO 2.9BE406 6.96E406
Ra- 226 6.2782E-14 12.8 25.77 QOO012OO 6.810E-13 1 S6E-12
R-228 1.933BE-10 12.89 25.77 4.1+04 2.49E-049 4.9E-049
Ru-106 9.1684E402 12.89 25.77 QODE1+0O 1.18E+oo ZS6E+oo
Se-79 1.30t8E45 12.8 25.77 Q.OOE+OD 1.6BE44 3S6E44
Sa-126 1.21697E46 1Z89 25.77 aOOE+00 157E404 3.1-4E4
Sr-90 2.6046E+00 1289 25.77 QOOE+O0 3.36E+01 6.71E+01
Tc-9e 4.4241E44 1Z9 e5.77 Q4OE+OO 6.70E13 1.14E202
Th?29 1.3713E-10 12Z89 25.77 QOOE+OO 1.77E4_9 3_53E409
ThSO0 1.8S090E-11 1Z89 25.77 QOO0E+OO 2.33E-10 4.66E-10
Th?232 Zo278E-1F 1Z8e 25.77 Qsa OE+se 3t26E49 6r52E-O9

RT[208 1.6947E 08 1Z8L 25.7 7 QOOE+OO-C Z18E47 4-37E4Cl7
U l232 4.87a7E-08 1Z89 25.77 QOOE+CO 6-2BE407 I1t26E406 ThermalePower
U-233 1.22D3E707 1Z89 25.. O.OOE+OO 1_57E406 3.15E406 NominalHeat Bourufing
U-234 1.5925E-07 12Z89 25.77 O.OOE+OO ZOSE406 4.10E406 Outu HeWOutpul
U-235 -"194E406 12Z89 QOO0 7.49E44 7.15E44 7.49E404 fWalts) (Wltt$
U-236 1.2693E465 1Z89 25.77 QOOE+OO 1.64E404 327E404 7ADE4t tJO0E4W
LIL3M -6331E4W 12Z89 O.00. 4.81E404 4.61E404 4.61E404 ToWa Total
Y-90 2.6060E+00 12Z89 25.77 O.ODE+OO 336E+01 6.721EZO
Other R adouke 4.66E+01 929E+011

rli Sdeidcstiort Summary (t
Fraim SFD Use Basis for P er Dferencie

11teco LW AND U ZICHYDRDE| LW AN UMZRCHYORADE llT*"1_Tarkv brftl*_g&
Pud=Ihg: SST | SST = lt w~bidw n Aps_"aam w~hmrtmydoel )

iSOB HMt Con Uuns U
SOL Enrichment %: 1016010 tb2D.t

3unpSurrn "(1rn wi {Od> Easis Ilor wumup used In *stmate:

Nal~~~~~I h ~ 1 2JlA l WxbpdaA m* mWlm t tSG#dwoysd

Bounding:I 25.+ xt b Ie srdtsbe take mWtia ha

Eatimted sumupt
Bumrnup MutWW Given Surnup Estimated EOL HMGIven EaL NM

NminaL. Oz I 1 1olIo ndno-I 04 4 ___ __

' aor da own r e rfemoval. soge. g rrar dat e l wdiring t lwaalooeased kcr bd .
5Tobt bup %r al kmS aaodatedwih is woket rntd be tdad by 80L heavy Metals ID9t Speciilc burrW vale (_WMdT).

DOEISnaREPg 2 -
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I
Fuel Radionuclide Inventory Worksheet

Fuel Narre TRIGA STD 8.50 SLOVENLA
SNFJ MO, 486

Fuel Unit & Descr: 1225-ELEMENT
Neevy Netal Urn: 8OL-M34kg; E0L-=25.5kg
ROD StoMP SlIW WEEL

'Fudldeceir start dal 2010
Eetbh&Waees o: 2010

Tempslae TRIGA-SS (.WJAJ-Zux. SST, 10 to 20%. Uf)
SrelTPlate SumuuP(MW4* 6.86

TuTmphat 80o Heavy mew Us"e MT): 0.000196

Estimated
Caniste usag

aIstex sa
I 1.10

Templabe Decay Tkm S yars
IL AE Ilmate X Kb b Y yb Gaiimua ixc

Photon Total
CUUWd From Nomilnal Downding Fuel bnel ACuvby Nominal Fuel Bounding Fuel Energy PbolonafteS

Radlioucicde Template FulDBumup(UWd)' Bumup (UWd) (CS) nvenrrtole(Ci) lnventode(Cl) Group (bounoirg5
Ac-227 S.5173E-10 768.6 1,537.30 O.E0+0 6.55E-07 1.31E-06 AVU.WV
Am-241 1.8331E-03 768.65 1,S37.30 0.002*E0 1.41E+00 2.82E+00 0.0150 Z485Et14
Am-242m 1.4129E-06 768.65 1ti3730 0.002E00 1.09E-3 2.17E-03 0.0250 5.467E13
Am-243 1.4774E-07 768.65 1537.30 O.OOE+OD 1.14E-04 2,27E404 0.0375 4.656E213
C-14 12i71E-04 769.65 1537.30 0.OOEC00 9.89E-02 1.99E-01 00575 4.779E 13
CS36 2.8120E-06 76S.65 1,537.30 0.0DE+0* 2.16E-3 4.32E-43 0.0850 2.961E+13
Cm-243 1.7940E47 768.65 1t537.30 0.00E00 1.38E-04 2.76E-04 0.1250 2.150E213

I
J

Cr*244 2.61E-03 1 02250 2S11E+13

Cs-135 3.295E-05 768.65 1,537.30 0.00E+00 2.47E-02 4.96E-02 _
Cs-137 2.7564E+00
EutS14
Eu-155

1 7678.65 1,537.30 O.OOE+00 2.12E+03 4.24E+03 1.2500 1477E,14
768.65 1537.30 0.00E+00 1.18E+01 2.36E+01 1.7500 9.844Eo10
768.65 137.30 0.00E+00 2.25E+01 4.50E+01 22500 1.57Et11
768.65 1,537.30 0.00E+00 5.93E+02 1.19E+03 2.750D 1.259E+20
768.65 1,537.30 O.OOE+OO 8.54E+00 1.71E+01 3.5000 1.465E+08

i

Fe-55
H-3 1.1111E-02
1-129 7.3684E47
Kr-95 2.5263E20

Si OOo 8.22E.02

9.55E44
Pa-31 3985ttE49 768.65 i S37.30 O.OOE+CO 2.96E406 5.92E4S00
Pb-210 7.3880E-15 76t.65 t,S37.30 O.OSE+00 5.69E-12 1.14E-tt
Pm-F147 2.tOZ3E+00 76t6 1st,537.30 O.O0E+00 1 .62E+03 323E+03
Pu'8 t.o383E4-03 76t.65 1,537.30 0.00E.00 7.90E201 1.61E+0o
Pu 2S9 S-5293E403 76t.65 1 jS373 O.OOE+OO 4.25E+00 8.SOE+SO
Pu-240 2 .27aE4. 769.85 he 537.3Dl __.E+00 1.64E+00 3.27E+oo
Pu-241 1.Ot95E-0t 76&65 1,W.3D3 OOSE+00 7.94E+Ot tS57E+02
Pu 242 2.3t29E47 768.65 tS330 O SSE+OO 1.79E404 3.56E044
Ra-228 52782E-14 768.65 1,5330 OOS0E+OO 4.06E-1tI &IIE-11
Ra-228 1.93S9E-10 76S.65 aSi7.30 PaamEe 1.49E47 eZ97E47
RU-105 9.t694E402 768.65 1.537.30 O.OSE+0D 7.05E+01 1.41E+S2
See79 1.3019E45 L 768.85 1,537.30 O.OS CO t.OSE42 ZSE42
Sn-126 1.2t67E456 768.65 1.537.30 O.OSE+CO 9.35E43 1.87E402
Sr40o 2.6045E+00 768.65 1.537.30 QSSOE+CO 2.00E+03 4.0SE+03
Tc-w5 4.4241E404 76&65 1.537.30 Qos0E+co 3.40E-0t fl8SE41
Th-229 1.3713E-tO 78865 ~ I=M73 O.OSE+OO 1.SS1E47 Zlt E407
Th-230 1.89C9E-11 76&65 1.5330 O.OOE+SO 1.39E485 2.78E408
Th-232 2-527E-10 76a66 1IS3730 O.OSE+SO 1.94E407 3.99E407
T1-2S9 t.6947E48 76a16s 1.637.30 QSS0E+OO 13OE0E5 2.81E405
U-232 4.8737E485 76a8.s tS373 OCOE+OO 3.75E405 7.49E45
U-233 12203E407 76S.65 1,537.30 O.COE+OO 938E405 t.89E044
U-234 1.592SE407 768.65 1.S37.30 O.COE+CO t.22E404 Z.45E044
U4!3 -Z.6t94E48 768.66 QOO0 1.0tE4-2 8.04E43 t.OtE402
U-23 1.2693E456 76S65 t,S37.30 QOO0E+CO 9.76E403 t9YIE402
UO-238 43.683tE48 76&65 QO 8.30E403 6.27E403 &30E403
Y 80 Z6S60E+00 76810.3 tS.30 QOOE+CO 2.0SE+03 4.01E+03
Othsr Raf__cleo ue 2.77E+03 5.54E+03

NL TeplaIt 6e8 ectiona Burnup Su mmary-A Checks h m -
TemplateSeletont Summary7

From SFD Usd Bass or Paraibu
Rector Modamtorr LW ADU aIRC HYDRIDE LW AND u DRC HYDReDE

Fud= M C g S0T H 0
BOI HlNt Cr m U U

OM Enr 19.a887762 101020.t

BunpSummrry (UWdf * B ws o brnup used In r _imt
Frai SFD Extirnatd

Nom"l 768.6 l irw hncwW* fahwrh mehi m dso
Boundbh 1.537 3 5 k _ae ID ber bkma inbWh

srp UIPft Gie uuEOLHx^ DLHl

,_ur, , n,:B 1 93 . _...

Thermal Power

Nominal Head Boundbg,:
Ou0t Hea Outlp',
(Wm" (Watts)
4 T47 W Tt oE d

TOMl Total

'Reacor doWn, core remove. dorage s, sppSn or Other dat ccrifnnln #W Imadaice lob fum.

'Trow bnu for am sue assodatad weim * woH shest mud be dvided by BOL heay mel mase Io gc 4pedk bumct vaues (M4vbT).
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Fuel Radionuclide Inventory Worksheet -.
Fueld teidTessiplate IfriP dW iQa,' 2

Fuel twr TRIGA ST 8.520 SLOVENIA
- SNF DS. 1079

FUel Units Dew: 149. ELEMENT
Hevy Mt ss: B0L=28578kg; EOL-27446kg
tROD Storage Sltr INEEL

'Ful do Start de: X2010
LElmates as of: 2010

Tenplate: TRIGA-SS (LWAJ-Zrx. SST, 10 6o 20%. U)
'Template p (iW d): 6.65

Tempte SO Hvy Mtal No Mams om 00195
Templte Dey Tne: 5 Yas

Estimated
Canister usage:

W8xlO'
1.34

Ai atiumitst rn x x, b b Y. Gamma Sowces
Photon Total

CUWrd From Nominal Bounding Fuel hitial Actiiy Nominal Fuel Sounding Fuel Energy Phatonstee
Radbonuclide Template Fuel Bumup (tWd) Bumup (IWdf)' (CA) hentodes(CI) hentodes(CI) Group (bounding)
Ac-227 8.5173E-10 1.081 .00 2,161.99 0.00E+00 9.21E-07 1.84E-06 Avg. MeV
Am-241 t.8331E-03 1,081.00 2,161.99 0.ODE+00 1.98E+00 396E+00 oa150 3.494E+14
Am-242m 1A129E-06 1,081.00 2.161.99 O.OOE+00 153E-03 305E-03 0o250 709E+13
Am-243 1.4774E407 1,081.00 2,161.99 O.OE+00 1.60E44 319E-04 0.0375 6.548E+13
t-14 1.2871E-04 1,081.00 2,161.99 O.0E+00 139E41 2.78E-01 00s75 6.721E+13
CI-36 2.8120E-06 1,081.00 2,161.99 O.ODE+00 304E403 eO.8E43 0.os50 4.164E+13
C-243 1.7940E-07 1,081.00 2,161.99 .ODE+00 1.94E44 3.E8804 0.1250 3.024E+13
QIF244 1.6962E46 1,081.00 2,161.99 O.ODE+OO 1.83E43 3.87E403 022s 3-532E+13
C860 12839E+.00 1,081.00 2,161.99 .ODE+00 1.39E+03 2.768E+03 0750O 1.792E+13
Cr,134 9.0541E4-2 1,081.00 2,161.99 O.ODE2+OD D79E+01 1.96E+02 056750 23s3E+14
Cs-135 3.2195E405 1,081.00 2,161.99 QODE+OO 3.48E402 e.96E402 oma 1.023E+13
CS-137 2.7564E+eo 1,.081.00 2,161.99 Q.ODE+OO 2.9BE+03 5.98E+03 1250D 2077E+14
Eu-154 1-5368E402 1,081.00 2,161.99 O.ODE+OD 1.8SE+01 3.32E+01 1.7500 t384E+11
Eu-155 2.9293E4-02 1,081.00 2,161.99 0.00E+00 3.17Es41 .33E+01 22500 2232E+11
Fa-25 7J.158E-01 1,081.00 2,161.99 O.ODE+00 834E+02 t.67E+03 7-060 t.771E+09
14-3 1.1111E402 1,081.00 2,161.99 Q.ODE+OO 120Es41 2.40Es01 7se10 2.0etE+oe
t-129 7-3684E47 1.081.00 2,161.t9 QODE+00 7.97E44 t.59E403 500co 1.151E+03
K~r-85 2.5263E401 1.081.00 2,161.99 0.QO12+0 2.73E+02 5.46E+02 7.10D0 1 308+02
Np237 t.2427E406 t,o8f.00 2,161.99 QODE+00 1.34-03 2.69E403 11AM0 lA84E+01_
Pa-231 3.851 1E409 1,081.00 2.161.99 QODE+00 4.16E406 833E406
Pb-2110 713880E-05 1t081.00 2,161.99 O.ODE+00 7.99E-12 .80-11
Pm-147 2.1023E+00 1,081.00 2,161.0 1O2E+C0 297E+03 415E+03
PU-23 1.0363E403 1,081.00 2,161.99 0.00E+00 1.12E+78 2.24E+O
PU-23 -.5293E3-0 1,081.00 2,161.0 7O.7E+0O 7.98E+OO 727+01

-9240 2.12768E4 1,081.00 2,161.99 0.00E+00 2.30E+00 4.63E+0O
Pu-241 1.0195E401 1,081.00 2,161.99 QODE1+OS t.10E+02 2290E+02
Pu-242 Z.3128E407 i ,081.00 2,161.99 O.ODE+OO 2-50E44 5.00E-44
Ra-226 52782E-14 1,081.00 2,161.99 O.ODE+OS SJ71E-11 1.14E-10
Ra-228 1.933aE-10 1,081.00 2a161.99 QOeE+CO 2.097 47.78E47
Ru-106 9.1684E402 1,081.00 Z.161.99 O.ODE+OS 9.91E+01 1.98E+02
Se 79 1-3018E405 1,081.00 2,161.99 O.oeE+OD 1.4tE402 2Z81E402
Sn 126 t.2167E405 t,081.00 2,161.99 O.OOEs4S t.32E402 Z863E42-
Sr490 2Z6045E+00 t,081.00 2,161.99 O.OQE+00 2.82E+03 6.63E+03
Tc499 4.4241E404 1,0£t1.00 2,161.99 O.ODE+OO 4.78E401 9.56E120
Tth729 t.3713E2-10 1,0B1.00 2,161.99 QOD0E+40 1.8E407 Z.96E407
Th-230 t.809DE-t1 1,081.00 2,161.99 QOD0E+OO 1.96E408 3L91E48
Th232 2.5278E-10 1.081.00 2,161.99 O.OOE+00 2.73E4-7 6.47E4U7
Tt;2C 1.6947E468 1,081.00 2,161.99 O.OOE+OS 1283E45 3L68E45
U-M3 4.8737E408 1 081.00 2,161.99 O ODE+OS 5277E45 1.05E044
L -Mt 12203E407 1,081.00 2,161.99 QODOE+OS 1.32E404 2.84E044
LUw24 15925E407 1,081.00 2161.99 O.ODE+OS 1.72E44 3.44E44
U-285 -2.6194E46 1,081.00 0.00 12ar t2 et45Eas3 1.23E
Ut236 12693E45 1,081.00 2,161.99 OOOE+OS t.37E42 2i74E4
U-238 4.6331E48 1,081.00 QOO0 7.70E403 7.86E43 7704
Y4SD 2.6060E+C01,8.0 2,161.99 OOOE+OS 2.82E+W3 563+0
Other Radlonuclides 3.9DE+03 7.79E+0

Template Setectiw Sumnmary
Fro SFD Used Bais 10r Pwarnes mr Differences:

R~eatr tddo LW AND u2zric YORIDE LW AND UZDF4C tDRIEDE

Fuel = ~Ing: 8sr SST
SOLNMCont4ueCt U U

11101 Erit'nnt %.I 98s 10 to 20.1

Burnrup Summaury (UWdf' j asts, for bumnup used In estimnate:

Froo SFD E wkW- mevydU~~fp

Checks

faitae 8urnup/
8umup htultiplier Given ttumnp Etiae EOL t1MGIe EOL NM

Htmnat 1.11 110

DM . 222.

Thermal Power
Nomina t tat Eolulding t
.; Output Heat Ou

Watts) (watts)
62+Ot01 12sE402

Total Total

r 'oa .b icorlodaawelt t hat In e bv .

*Tob tbwiufr tcrdtuddaed wlhthiswoftshet mustbe dvkby 80Lh 'a meb ass b getp oic t mjpvas yWdMT).
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j
Fuel Radlonuclide Inventory Worksheeet

Fuel Nanm TRIGA SD 8.520 SO. KORAA
SNF 04P 484

Fuel Units A Deser 104 -ELEMWTr
Heav MaOW Muc,. BOL.19.784g; ECL-i9.26kg
ROD Staraep S~ec INEOL

'Fud deay art date 1996
Eatkatee of: 2010

TempIafe TRIGA-SS tLWAI-Zra. ss., 10 to 20%, U)
'Tempatie &up(UW44: 6.65

Tempat DOM Hea Ud Mat (I fio) 0.D00195

Esimatead
Canister usage

0.94

1. Estimates atX. b yy. Gamma Sources

Photon Tota
CU dWdFrom Nominal Bounding Fud Initial Acvity Nominal Fuel Bounding Fud Energy Pbotonasaa

Badbnuctide Template Fuel Bumup (UWdW Bumrup (MWdO (Cl) Inventodea(Cf) m entodesC Group. (boundng
Ac-227 1.3731E-09 476.54 963.08 O.OOE+OO 65E-07 1.31 E-06 AV9- MoV
Am-241 2385E-03 476.54 963.0t O.OOE+00 1.14E+00 2.27E+00 0.0150 1231E+14
Afn-242m 1.38t2E-06 476.54 963.06 0.00E+00 6.58E-04 1.32E-03 0.0250 2.608E+13
Am-243 IA767E-07 476.54 953.06 O.OOE+00 7.04E-05 IA1E-04 0.0375 2228E+13
C-14 1.283E-04 476.54 953.08 O.OOE+00 &13E-02 1.23E-01 0.0575 2.375E.+1
0.36 2.8120E-06 476.54 953.06 0.OOE+00 1.34E-03 2.68E-03 0.0850 1.441E+13
Crm-243 1.5895E-07 476.54 953.06 0.OOE+00 7.57E-06 1.51E-04 0.1250 9.70E+12
Cm-244 1.4008E-06 476.54 963.08 .OOE+00 6.68E-04 1.34E43 02250 1229E+13
Co-60 6.6541E401 476.54 983.08 O.OOE+00 3.17E+02 6.34E+02 03750 5.644E.12
Cs-134 1.6887E-02 476.54 963.0 O.OOE5+00 0E+00 1.61E+01 08750 8.42Et13
C-135 3.2195E506 478.54 963.06 Q.OOE+00 1.53E-02 3.07E-02 0.8800 1.579E+12
Cs-137 2.4556E+00 476.54 963. 0.ODE+00 1.17E+03 2.34E+03 1250 4.746E+13
Eu-154 1.0268E-02 476.54 96306 O.OOE+00 4.89E+00 .79E+00 1.7500 2858E+10
Eu-156 1.4570E.2 476.4 9306 0.00E+00 6.94E+00 1.39E+01 12500 1.4s2E+0O
Fe-55 2.0361E-01 476.54 963.068 O.OE+00 9.70E+01 1.94E+02 z7500 2.469E+07
1-3 8.3940E-03 47.54 963.06 0.OOE+00 4.00E+00 8.00E+00 35D000 2.926z506

-I
I

5.0000 5.095E+02
7.0D00 5.76sE+01

----Pa-231 4.91434-09 476.54 953.08 O.OCE+00 2.34E-06 4.6
P5-210 1.7173E-t4 476.84 63.06 o.o0E+00 .18E-12 1.64E-11
Pm-147 5.616SE-01 476.54 963.06t O.OE+00 168E+02 5.36E+02
Pu-238 9.9820E.04 476.54 93.06 .OOE+00 4.76E-01 9.81E-01
Pu-239 5.529W-0 476.54 963.06 O.OOE+00 2.63E+00 s.27E+00
Pu-240 2.1263E403 476.54 963.06 O.OE+00 1.01E+00 2.03E+00
Pu-241 .0165E.02 476.54 963.06 O.OE+00 3.82E+01 7.64E+01
PU-242 23128E-07 476.4 963.06 O.OOE+00 1.10E-04 2.20E-04
Ra-226 9.9774E-14 476.54 963.06 0.OOE+00 4.76E-11 9.51E-11
Ra-228 11729E-10 476.54 953.06 0.00E+00 1.04E-07 2.07E-07

2.9619E-03 476.54 93.06 0.00E+00 1.41E+00 2.81E+00
953.08 0.00E+00 6.204-03 124E-02

1.16E-02
Sr-40 2.3128E+00
Tc-W 4.4241E-04 476.54 963.06 O.OOE+00
Th-229 1.9459E-10 47654 963.068 OOOE+00 9.27E-06 1.8sE-07 I

2-5564E-1l 476.4 953.06 0.00E+00 122E-06 2.44E-06
25278E-10 476.54 963.06 O.OOE+00 120E807 2.41E-07
1.6947E-06 4754 953.06 O.OOE+00 csE0-0 1.62E-05

l-2 _ 4.6812E-08 476.54 953.0 0.OOE+00 2-23E-05 4.46E-05 I Thermal Power
963.06 .OOE+00 5.82E-05 1.168E-04
95306 0.00D+00 8.26E-06 1.68E-04

Nominal Had S ourrndli
Output , HeS utput
(aftt) __(want)0.00 6.54E-3 729E43 a54E-3

U-236 1.2693L-5 476.54 963.08 0.00E+00 OSE-03 1.21E-02 12tE4*1 73,r0E+
tJ-23z 5.31E-3 5s30-E43 5.31E-03 Tout Total
y.90
Other Ractkwwctoes

.OOE+O0 1.10E+03 220E+03
1.17E50 2-34E.MX

ULTemnplate Selection Sun Nary Bum~psm mmry. ard Checka
Templiate Salection sum m esy __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _H ~~~~~Frors SF0 T Uaed Basis for Parameter Differences:

Reactor LW AM U MMKDaEL muzIRc HYDRIDE

801X HU Constituents iIIIII IIIII
BOL Enrichment %-I 1 2 0 j 10 to 20.1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BunpSummary (MWd)' FrntaDaElaA for bumup used in aiaa

476.54 ur.beres calnmf d hm et Von Wu Mnnu desft d.
gm.8 m " nomed tomewa asla MeaN

'ToSit_ tor aN tu tm adated w te w mus t dedby DCt bey me mea to g t tepect vae tMWdT).

DOE/SFWREP-078
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-Fuel Radionuclide hwentory Worksheet -I I

L . . ..nd~euiplate Informatios
Fuel Name: TRIGA S1 8.5B00 TEXAS A&M

ENF ID 4 258
Fuel Utnha & Dow: 85 -ELEMENT
Heavy betal Mass: BOL-14.875kg: EOL14.34kg
ROD Storage Site: INEEL

'Fud deCay SW de: 2035
Estimates s o: 20no

Template: TRIKA-SS (LWAJ-Zrx, SST, 10 to 25%. U)
'Terpbate Bumpw(Wd): 6.66

Tnplate BOL Heavy eta Ms (IT): 0.000195
Terplate Decay Tlh: S Ymrs

Estimated
Canister usage:

110.77 -

ILFL imatet , in Xb b y Ye Gamma Sources

Photon Total
CVIUWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy photonsoec

Radlonucfide Tewmlate Fuel Burnup (UWtW Sumup (MWd)f (Ci) iventores(C) htwnorkes(Ci) Group (bounding)
Ac-227 8.5173E-10 511.19 1,022.38 0.00E+00 4.35E-07 8.71E-07 Avg. MaV
An-241 1.8331E-03 611.19 1.022.38 OOOE+00 9.37E-01 1.87E+00 0.0150 IES2E+14
Am-242m 1.4129E-06 511.19 1,022.38 0.OOE+00 7.22E-04 1 .UE-03 0.0250 3.35E+13
An-243 1.4774E-07 511.19 1.022.38 O.OOE+00 7.55E-05 51E4-04 o00375 3.096E+13
C-14 12871E404 511.19 1,022.38 O.OOE+00 6.58E-02 1.32E-01 0.0675 3.178E+13
Cl-36 2.8120E-06 511.19 1,022.38 O.OOE+00 1.44E-03 2.87E-03 o.o85 1.9S9E+13
C-243 1.7940E247 511.19 1,022.38 0.002+00 .77E-045 t.83E-04 0.1250 1.430E+t3
Cr-244 1.6962E4S 511.19 1,0223 O.OOE+00 8.67E204 t.73E403 000 1670E+13
C,-60 1.2839E+00 511.19 1,022.38 O.OOE+00 6.56E+02 1.31E+03 0.onso A760E+12
Cs-t34 9.0541E42 t11.19 1,022.38 O.OOE+00 4.63E+01 926E+01 0157 1.127E+14
Cs-t35 3.2195E456 5tt.19 1,022.38 O. OOE+OO 1.65E402 3.29E402 03500 4B3SE+t2
Cs-1137 2.7564E2+00 5tt.t9 1,022,38 OOOE1+OO 1.41tE+03 2.82E+03 12500 SB22E+t3
Eu-154 1-536SE402 5tt.19 1,02238 O.OOE2+OO 7.86E+00 I57E+01 1.7500 547E+1
Eu-1155 2.9293E402 5t1.19 1,022,38 OOOE1+OO 1560E+01 Z.99E+01 22500 IAn55E+ll
Fe-55 7.7158E401 5t1.19 tO02238 OOOE+OO 3.94E+02 7.89E2+02 2.7500 8.34E+08

1H13 -16841E427 5tt.19 1,02238 OOOE1+OO 3.77E404 7.53E404 SoDO 5.450E+02

Kir85 7-236E-07 61tt tO9 ,22.38 O.OOE+OO t29E2+02 2158E1+02 7cooo 6.170E+0t

N>-237 12427E-06 51i.19 1,(1?238 OOE+OD 8.35E404 t27E403 11Caoo 7.S29+oo
B3-231 3.5t1E42-9 5tt1.t9 1,072238 QOOE+OO 1.97E-06 3.94E406
Pb-210
Pm-.147
Pu-238
Pu-239

E-15 511.19 1,022.38 0OOE+00 3782E-12 7.56E-12
1,02238 O.OOE+00 1.07E+03 . 2.15E+03

Pu-240 2.127SE-03 511.19
Pu-241 1.0195E-01 511.19 1,022.38 0.002+00 5.21E+01 1.04E+02
Fu-242 2.3126E-07 511.19 1,02238 O.OOE+00 1.18E-04 2.36E44
Ra-226 52782E-14 511.19 1,022.38 0.OOE+00 2.702-11 5.40E-11
Ra-228 1.9338E-10 511.19 1,022.38 O.OOE+00 9.89E-08 1.98E47
Ru-10 9.1684E-02 511.19 1,022.38 O.OOE+00 4.69E+01 9.37E+01
Se-79 1.3018E-05 511.19 1,022.38 O.OE+00 6.65E-03 133-02
Sn-126 12167E-05 511.19 1,022.38 O.OOE+00 6.22E-03 124E-02
Sr-90 2.6046E+00 511.19 1,022.38 0.002+00 1.33E+03 2.66E+03
Tc-99 44241E404 511.19 1,022.38 0.002+00 226E41 4.522-01
Th-229 1.3713E-10 511.19 1,022.38 O.OOE+00 7.01E-0 1.40E47
Th-230 1,B090E-11 511.19 1,022.38 O.OE+00 9.25E-09 1.5-08
Th7232 2-SME-10 511.19 t,O22.38 O.OOE2+OO t29E407 ZS8E47
TI-208 t.6947E48 511.19 t,O22.38 O.OOE2+OO Q66E406 t.73E405
U-232 438737E408 511.19 1,022.38 QO.OE+OO 2.49E456 49&E-05
1.'233 122E03E7 S"-'19 t102.38 O.OOE+OO 6.24E405 t.25E044
1sL234 1592E407 511.19 t,O7.38 O.OOE2+OO Qt4E450t IAE44
U-35 -2.8t94E406 Stt.19 0.00 6.43E43 6.09E403 6.431243
U-3B 12B9E456 51t.t9 1,072.38 O.OOE+OO 6.49E4-3 13OE0E2
U238 43.633tE408 Stt.19 0.00 4.00E43 3.98E403 4.00E4-3
Y-90 Z60SO0E+OO Stt.19 1,022.38 O.OOE+OO t.33E+03 2.86E+03
Othr Fadloues t.84E+03 3.69E+03

gILTe~v ier Selectio nn riluw S i ucits . __ _ __ _ rhec-

o ie Seleciion Summ
From SF Used isr Parameer Dierences:

Reactor odDFrLW ANuDr U CDADE LW AND U DR H lDRIe

Fu M Cnstit I 6 ST SST
304.90. Coat U U

il E meo %:I 20 101270.1

Sup &mmay _Uwd_ B |asis for burnup used in estimate:
From FDs| dte

Checkse " #

B Estimated Burup/
u_ 1 HIUpier EstimatedOL WGIn !OL l

tominsha 1.01 i 1.0_

Reaactr snvrdonl. cmremovtoral e, slpeing or crier due confiminkg Sat ret~c ceased fot bub.

Thermal Power

Out Heat MOutw
(Waft) (wafts)

2.8E+1 s5E401
Total Total

- *oatbtars4 torad kW aseocdated wIlt Eft worksheetmtai be dtivded by DU1 heavyrnetal mess 6sto apqeelic btaruip values(MWdIT).
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Fuel Radionucllds biventory Worksheet
L Fudl ad T emtv lnfrmatloa u A-

Fud Nme TRIGA STD 8V20 U OF AZ
SOW M s: 5s

Fuel Unhe * Deema 84 -ELEMENT
HNe Metal Mass: BOL116.38kg: EOL1575kg
ROD Stora Sa.: INEEL

'Ful decay sart da: 2D36
Eseknate as A. 2010

TYmrb.: TRIGA-SS (LW/A-ZOY SST. 1010wl/% U)
sTonpbaa fmuXp(-M : 6.65

Twnphat DM Heavy Meal MOO (MT) 0.0D0195
Tnug. nbhD Tbn S

Es~lmated
Canistler usag

ISX10,
1 0.76

Estima: re Y. X4 b y. y Gamma Sources
Photon TOal

CllWd From Noaidnal Bounding FuPl6 bItial Activity Nombnal Fuel Boundrig Fuel Energy Photonsfsee
Philonucldkle Templat Fuel dunup (lUWcW Bunsup (Wd) (C) Inventodes(CI) Inventorles(CI) Group (bounclng)
Ac-227 .5173E-10 601.40 1,202.81 O.ODE+00 5.12E-07 1.02E-06 Avg. MOV
Am-241 1.8331E.03 601.40 1,202.81 0.09E+00 1.10E+C0 2.20E+00 0.0150 1.944E+14
Am-242m 1.4129E-08 601.40 1,202.81 O.OE+00 8.50E-04 1.70E-03 0.0260 4.278E+13
An-243 1.4774E407 601.40 122.81 O.ODE+00 89E-05 1.78E-04 0.07 3.643E*13
C-14 12871E.04 601.40 1,202.81 O.OE+00 7.74E-02 1.55Et01 0.0575 3.739E+13
Ck3_ 2.8120E-06 601.40 1,202.8 0.00E+00 1.69E-03 3.38E-03 0.0o50 2.316E+13
C-1243 t.7940E-07 601.40 1202.81 0.00E+00 1.08E-04 2.t6E-04 5.2000 6.682E+1J
Cm-244 1.6262E40 601.40 1202.81 0.00E+00 1.02E-03 2.04E43 0.2200 1.965E+13
C*o-O 1.2839E+G0 601.40 1202.81 0.00E+00 7.72E+02 154E+03 0.3750 9672E+12
Cs-134 9.0541E-02 601.40 1,202.61 0.008E+00 545E+O t.9E+02 0.s .1628E+4
Cs8-135 3.2t95E OS 60t.40 1,202.81 O.OOE+CO t.94E402 a87E402 0.850 5.690E+12
Cs-137 2.7564E+00 60t.40 1,202.81 O.ODE+CO 1.6E+03 3.32E+03 12500 1.155E+14
Eu-154 1.5368E402 601.40 120281 O.OOE+CO 9.24E+C0 1.85E+Ot 1.75o0 7.702E+10
Eu-155 2.9293E42 60t.tO t202.8t O.OOE+CO t.76E+Ot 3.52E+Ot 22s00 1.24*1E~1
Fe-SS 7.7158E41 601.40 t2G28t OOOE1+CO 4.64E+02 9.28E+02 2Z7500 9.852E4cB
H-3 t.ttt1E42 60t.40 t2DZ`1 OOOE+OO 8.68E+OO t.34E+Ot 3-5D0o 1.147E+D9
I-t29 7368E407 601.40 1202 81 O ODE+CO 4.43E-04 8.86E404 600D0 6.405E+02
1@-85 25263E41i 601.40 t22S .OOE+OO t.S2E+02 3.04E+02 7.0000 7251E+C1
W237 t.2427E4S 601.40 t,20.8t O.ODE+CO 7.47E404 t.43E403 111.00D0 8C60E0

Pa-231 3.8511E409 601.40 1,202.81 O.ODE+CO 2.32E-08 4S63E4S
PbS210 71.308E-15 601.40 1,i22.8t 0.00E+00 4.44E-t2 S.578-12
Pm-147 2.1G23+06 601.40 1,2G2.8 7.0DE+0 1.26E+03 2.53E+03
Pu-238 1.O8383E43 601.40 1,202.81 0.00E+0O 6.24E-0 1.25E+09
Pu-239 5.5293E-03 601.40 02G.0 4.0O0E+C 3.33E+0 S.65E+00
Pu-240 2.6278E+0 601.40 1,22.81 O.OOE+00 1.28E+03 23.E+0O
Pu-241 t.O195E-t 60t.40 t2028i .OEo0D &13E+03 t.23E+02
Fo-242 2.3t28E407 601.40 t,0M .OEC 13E4 .7EC
PA-=S 52782E-14 601.40 12G2M O.OOE+00 3.17E-tt 8.35E-tl
RIF-228 t.933E-tO 601.40 t2028t nODE+00 t.16E407 2-3E47
Ru-tOS 9.1684E-02 60t.40 1,202.81 QOCE1+OO 55tE+Ot t.10E+02
SO-79 1.301SE405 601.40 120.81 O.ODE+CO 7.83E403 157E42
Sn-12S 1.2167E456 601.40 1,202.81 O.ODE5+CO 7.32E403 1.46E402
Sr-90 2.6045E+00 60t.40 t,208t O.ODE+CO 1.57E+03 313E+03
Tc99 4.4241E404 60t.40 1,2081 O.GOE+CO 2.66E41 5.32E-0t
Th-229 1.3713E-10 601.40 t20z8t OCOOE+O 8.25E-08 t.65E407
TS-230 t.8039E-11 691.40 12081 O.OOE+OO 1.03E408 Z1BE-08
Th-232 2-SZ78E-10 S01.40 1.2GZ1 O.OOE+CO 1.52E-07 3.04E-0r7
TS208 t.6947E-08 601.40 tzaezl OACO+CO 1.G2E45 Z04E-05
LJ232 4.8737E-08 601.40 1,2281 O.OOE+00 2.33E45 5.86E405
l)M 231.2203E-07 60t.40 t,202.81 0.09E+C0 7.34E405 t.47E04
LI-234 t.S925E407 60t.40 1,202.81 0.09E+C0 9.58E405 t.92E044
LO-235 -2.St94E4S 610t.40 0.00 7.G8E403 550E403 7.08E403
U-"230 12693E-05 60t.40 t20Z1 0.09E+C0 7.63E43 t.53E402
t) 238 43.633tE-08 60t.40 MOO 4AOE-W3 4.38E403 4.40E403
Y-90 Z6050E+00 601.40 t202I S .OCE+OO t.57E+03 3 t3E+G3
Othr Raonuriles 2.17E403* 4.34E+M,

Tempbat Seleto Sunsuwy
SFD for Parameter Difernce

Rec~ L W AND u aZ HYDRIDE LW AMD u ZRc HYDIDE
FuadClddiF SSY SST

DM NHMConiftu U U
SOL Enrichmeri 20 101o 20.1

Sunwp Summa(Mry aW Basa for bunwp used In eslim:
Fro. SFD Eakt

ttomhv:S* . I be didleil te btms meW as _etoe
80undhng: 1=p20 zsB b &"Wm b beal amtdr bxnWe

Checks
Estimated Bumupf

Burnuvilauhpf Ghz aSDupUD Estat EO0 HINGIven E01. HE
Nemht ~ 06 1. 1.0

Boundb"9: 2.15

Thermal Power
Nlomirta MM Bousnd",n

Oulpeg Hel Output
(Witnd (Wattsal
.509+01 7.00E+01
Total Total

'ReAdrshutdo.v core rmoval, stoag eh o er dfa confm tkraam00 cead lortud
5
Toli bumo lora t el asocaad Alt e wm*k mUSt be tvkdd by SOL heavy men mm o get spedlIc bm" vahu (ddM.

DOE/SNF/REP-078 
March 2003
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Fuel Radionuclide hrentory Worksheet -

J FaclindoT__ Iate i J-aotlon
Fuel Nam: TRIG STD 800 UOFAZ

SNF ID N 975
Fued tbls & Deswe 8- ELEMENT
Heavy Mad Man: BOLl.48; EOL=1.97lg
ROO Storge Site: INEEL

%at decay ett daer 2035
Estimes as at: 2010

Tenplate: TRIGA-SS (LWiU-Zrx SST, 10 b 20%, U)
'Temnpate surnmuMWd): e Gs

Tenplate SOL Heavy Aeal Mt MT): 0OC0195
T-n.t~t n- Th, S u

Estliated
Canister usage:

111x100
1 0.07

W.Eadtis .m 1. R b Ye Yn G|nuna Sources

CIWWd Frxm
Template

Nominal Elounding Fuel itaW Actvlty Nominal Fuel Bounding Fulel EI rgy Photons.hec
FuelBur3mu(MWd) BumupMWdf (CI) ktwnoesCi) hwentores(Ci) Group 4boundling)Ralabxinucillde

Ac-227
Arn-241
Amn-242m

l

8.5173E-10 28.58 57.15 0.001+00 2.43E-08 4.87-08 lvg.MV
1.8331E-3 28.58 57.15 O.OOE+00 5.24E-02 1.05E-01 0.0150 9238E+12
1.4129E-06 28.58 S7.15 QO.OE+00 4.04E-05 8.08E-05 1 0.0250

Arn-243 1.4774E-07 28.58 57.15 O.OOE+00 4.22E-06
1.ZUI1�.M 01.10 UAR�+1RI O.0O�.

U-14 ]12871t<04 z8.58 W1.15 aw=ur+w JAHM
Clae 2.8120E-06 28.58 t+12

Cm-243
Cmn-244
CO-60
CS-134
Cs-135

11.7940E-07
1.6962E-06
12839E400
9.0541E-02
3.2125E-05

28.58 0.1250 7993E+11
9.69E-05 02250 9J337t+11

0.OOE+O0 3.67E+01 7.34E+01 0.37S0 4.738E+11
57.15 O.OOE+00 2.59E+00 5.17E+00 0.s750 6299E+12

28.58
Cs-137 2.7564E+00 28.58
Eu-154
Eu-155
Fe

1536BE-02
2.9293E802
7.7158E-01
1.1111E-02
7-4684E-07
2-5263E-01

28.58
28.58
28.58
28.58
28.58

57.15 O.OOE+00 92C-E44
57.15 O.OOE+00 7.882+01
57.15 0.OOE+00 4.39E-t
57.15 O.OOE+00 R.37E-01
57.15 O.OOE+00 2.20E+01
57.15 0.00+00 a18E-01

22500 5J99E+09

1.84E-03

4.41E801 2?7500 4.681E+4.7

08500

6.35E-01 3 5000 S.48E+06
57.15 O.OOE+00 2.11E-05 4.21E-05 I 5.0x 3.090E+01

28.58 57.15 QO.OE+00 7.22E+00 1.44E+01 7.000 3.499E+00
- -237 12427E-06 28.58 57.15 O.DE+00 3sE5-06
Pa-231 3.851 1E-C 28.58 57.15 O.ODE+00 i
Pb-210 7.388DE-15 28.58 57.15

7.10E-05
2204-07
422E-13
1 2OE.02
593E-02

11.0000 3S.78-01

PM-147 2.1023E800
Pu-23
Pu-239
Pu-240
Pu-241
Pu-242

1.ssE41 31SE4-01
57.15 O.O0E+080 6.OSE-02 1.22E-01

E41 28.58 57.15 O.ODE+00 2.91E+00 5.88+00
2.312sE497 28.58 57.15 OODE+00 4

Ra-226 5.2782E-14
Ra-228 1.933SE-10
Ru-1010

28.58
2ass

28.5
28.58
28.5

E+00 5.24E+00

57.15 O.OOED00

Se.O 3.72E-04 7A4E-04
.OOE+00 3A4sE-04 6.95E-04

57.15 O.OOE+OD 744E+01 1.496+02
4.4241E-04 2858 57.15 0.OOE+OD 1.2E-02 2s3-02

Th229 1.3713E-10 28as 57.15 O.OE+0D 3.92E-09
Th-230 1.800E-11 28.5 57.15
T-232 2.527SE-10 28.5 57.15
T1-20 1.6947E08 28.5 57.15
U-m2 4.8737.08 28.5 57.15

0.ooE+00

E47

I Thermal Power
Nominal Heat Bovdng

: Output HeM Output
U-233
U-234
U-235
U-236

1.220347 28.s
9.1OE-0

5.95E80I 520E-04 S ;95E4 4 ts ( W*tts)
D 3.83E-04 7.25E04 IAIGEatO 3-E3400
1 4.09E-04 4.11E-04 I Total TOtal

0.03E+00 7A45E+01 1.49E+02

I I s Seled ctio Sem iary, M - Y amdclaec s
Template Selectio Sumnary

From SF0 Used F
React Mloderator: LW AND U DRC HYDRDE LW AFD U ZRC HYDRIDE

Fuel Clakdg: 8r SST
SWtHU Constituents: U U

WOL zmUchment%: 18.3974873 101020.1

IME3+02 2.06E+02 j

BEunp Sum tary (UWWd' I Basis tor burnup used In estimate:

_ Fsx~elb EstimatedIN o m: : F. 25.54itbI mpU5W_ 1 be 2Sd 80L bS IW nmWgondr: 67.15 Nvtt ~ l xlV

Estimated Burnup!
o Nuflr EGiven Bumu Etimaed 0OL 6.Wlven E06 MM

_ _ _ _ _ _ _ _ _ _ 15 0 ~. 9 8
Bounow 1.12

'Reactor shudown. ce removal. etorage. *Wpp at orter de 0aitffnmng il V nadaclon ceased for bud.

- Tw immup o an ke assocated wah la workshem mu be d_ by Six heavy enass IDet spefic burrup valus tmwdvT.

D OEISNFJ/REP-M7
-PRevskin

March 2003
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I

Fuel Radionuclide Inventory Worksheet
I, fuel -AnTenpbito Inimul

Fuel Kome: TRIGA STD 8a-VA U OF L.
SNF U e: 449

Fuel Unks A ve- -139 -ELEMENWT
HeayMelal Mae. B907.&W EOL-26.41kq
ROD Storage SR= INEEL

'Fuel decay stat dies 2035
Eslniate de: 2010

Tepla: TRIGA-SS ILWAJZx. SSr. 10 W 20%. U)
Iterlat ftnxp(UWd4: 6.65

Tenplat OL Heav mew Mase (UT) 0.000195
T fl...D Th,,, £ -

Esthrotad
Canister usagn: j

13x1 J
t1.25

-S.JEwmawnutra ' r :. N6 b YA V Ganuna Sources

Photon Totl
CUItWd From Nodil Bounding Fuel hIlal Actvty Nomna Fuel Boudn Fuel Energy Pbotonsaes

Radlonuctids Templat Fuel Bumup (UWdf Sunup (UWdf (Cl brventores(CI) inntonles(C) Group (boundwg
Ac-227 8.5173E-10 1,326.90 2656381 O.0OO+00 1.13E-0B 2.26E-06 Avg V
Am-241 18t1E-43 1,326.90 2,65381 O.OE+00 2.43E+00 4.86E+00 0.0150 4.289E+14
Am-242m 1.4129E-8 1,32690 2,653.81 0.00E+00 1.87E-03 3.75E-03 0.0250 9.438E513
AnF243 1.4774E47 1.326.90 2,653.81 ooE+000 1.96E-04 8s2E-04 0.0375 8.037E+13
C-14 1.2871E.04 1,326.90 2,663.81 0.OOE+00 1.71E-01 342E-01 o.os75 8.200E+13
c036 2.8120E-06 132B.90 2,653.81 0.00E+00 3.73E-03 7.46E-03 0.0850 5.111E+13
Cr--243 1.7940E-07 1,326.90 Z663.81 0.0DE+00 2.38E-04 4.76E-04 0.1250 3.711E.13
Cm.244 16962E-06 1,326.90 z663.81 0.00E+00 2.25E-03 4.505E- 0250 4.336E513
Co-40 12s839E+00 1,326.90 z663.81 O.OE+00 1.70E+03 3.41E+03 0_3S7 2A200J13
Cs-134 9.0541E-02 1,326.90 2,683.1 O.OOE+00 1.20E+02 2.40E+02 0.5750 2925E+14
CS-135 3.219SE-06 1,326.90 2.65&81 0.00E+00 4-27E-02 s8.4E-02 0.8500 1255E13
Cs-137 2.7564E+00 1,326.90 2,653.81 0.005+0D 3.66E+03 7.31E+03 1.2500 2549EU14
Eu-154 1.5368E502 1,326.90 2.65&81 0.00E+00 2.04E+01 4.08E+01 1.7500 1609E011
Eu-1s5 2.923E-02 1,26.90 2,653.81 O.OE+00 3.89E+01 7.77E+01 22500 Z739E011
Fe-55 7.715t t01 1,326&90 2,66s81 O.OE+00 1.02E+03 2.0sE+03 2.7500 2Z174E.09

J

J

1.1111E-02 1,326.90 2,653.81 .OOE+00 1.47E+01 2.96E+01 3.J000 Z.300E.0
1.96E-3 SD60 1i.408E+03

ND-237 1.2427Es08 1,326.90 2.65381 0.00E+00 1.65E433
PF-231 3.8s11E-0s 1,326.90 2,65181 0.00E+00 5.11E-06 1.02E-06
Pb.210 7.380sE-15 1.326.90 2,63.81 O.OE+00 9.80E-12 1.96E-11
Pi-147 2.1023E+00 1,326.90 2,653.81 0.00E+00 2.79E+03 5585E+03
PUF238 1.0383E5- 1,32690 2,6581 0.0OE+00 1.35E+00 2.76E+00
Pu-239 5.523E-3 1326.90 2,653.81 O.OOE+00 7.34E+00 1.47E+01
PU-240 2.1278E-03 1,3269 2,653.81 0.00E+00 2.82E+00 5.65E+00
Pu-241 1.0195E41 1,326.90 2,653.81 O.OE+00 1.35E+02 2.71E+02
Pu-242 2.312sE47 1328.90 2,653.81 0.OOE+00 307E-04 s14E-04
Ra-226 5.27s2E-14 1,326.90 2,653.81 0.00E+00 7.OE-11I 1.40E-10
Ra-228 1.933SE-10 1,328.90 z663.81 O.OE+00 2.67E-07 5.13E-7
RU t08 9.1684E-02 1,326.90 z6,5181 0.00E+0O 122E+02 2.43E+02
Se-79 1.301SE-05 1,328.90 2,653.81 0.00E+0 1.73E-2 34sE-02
Sn-128 1.2167E5.0 1,326.90 2,66381 COE+00 1.61 E-02 3.23E-02
sr-so 2.6045E+00 1,326,90 2,663.81 0.0OE+00 3.48E+03 691E+03
To-99 4.4241E-04 1.326.90 2,653.81 Q.0E0000 s87E-t 1.17E+00
Th-229 1.3713E-10 1,36.90 2,51.81 O.OOE+00 1.82E-07 364E-07

I

II

1.8090E-11 - 1 o320 2,653.81 0.OOE+00 2.40E-08 4.80E-06
1,3269 2,653.81 .OOE+00 3.3sE-07 s.71E-07
1,6.90 Z653.81 Q.OOE+00 2.2sE-0s 4.50E-06

4.s7375E-s 1,326.90 2,653.1 O.OOE+00 e.47E-05 1.29E-04 Thermal Power

U-235

1 326.90 2,6a851 O.OOE+00 1.62E-04 324E-04
1,326.90 2z653.81 0.00E+00 2.11E-04 4.23E44
1,326.90 0.00 120E-02 8.54E-03 12CE4-02
1,326.90 2663.81 .OE+00 1.68E-2 3-37E-02
1.326.90 0.00 7.47E-03 7.43E-03 7.47E-03

Nominal Hed sounding
Outpu - Heat Oulp0
fWmaHP. fwaff.1
--- ----- .---.

7.72g.01 O 1SaEff
_ . . _ .

Tota TOW
3.48E+.M 822Ew.3

4.78E,03 9.57E+03
a-I

. 7A

IFrmSO Usd j
Bu bor Pametag Differences

SO3L EnrkWmet %: 20.00000115 f 10to2D.l I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

[snup umr-y (Uwdr F[oBasDiEs for buntup used In estimate:

I Namh~~~akLZZZZZ~~~~] 1.320.9 4wde hm cMDLid ftasto Ive meatm destayel
I ostdn" 2.853.81 lung urmed le be Ace rtimeh h

Checks___ ____

Eadkmaed~
%xmuuf1PA0 wm im Esthitge EOL HIJUGhen 006,1H3

Nor doW

-J

DOE/SNFJREP-078
RavWaiM 0

March 2003
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Fuel Radionuclide hwentory Worksheet
D. Furl end Tauplate Inturuesl-o

Fuel Nam: TRKIA STD 8.520 U OF TX AUSTIN
SIF ID 0r 265

Fuel Uits & Decr 156 -ELEmENT
Hev M KMs : SOL.3.124kg: EOL.29.768kg
ROD Storage Site: NEEL

'Fuel decay atart daft: 2035
Estiates e at 20to

Template: TRIGA-SS (LWAJ-Zrx. SST. 10 to 20%, U)
'Tempate Bumup(UWdQ: 6.65

Template 604 Heavy Meal Mesa (UT): 0.000195
T-nnnbte t- ThIn- 6

Estimated
Carnister usage:

18'10

U.Eaimsste. 7 3. 6a b y y, Gamma Sources

Photon Total
CIVMWd Fronm Nominal Bounding Fuel d tI Activity Nominal Fuel Bounding Fuel Enwgy Phobtxn

Radtonucide Template Fuel Burup (MWd) Bumup (MWdf (Cl) hwentiesoCi) Wwentorle(C) Group 0 tundlng)
Ac-227 8.5173E-10 342.51 685.03 O.O0E+00 2.92E-07 5.83E.07 Avg. Mev
Am-i241 1.8331E403 342.51 685.03 O.OOE+40 628-01 1.26E+00 0O0150 1.107E+14
An-242m 1.A129E-06 342.51 685.03 O.ODE+00 4.84E-04 9.68E-04 0.50 24368E13
An-243 1 A774E-07 342.51 685.03 O.OEi+00 S.06E-06 1.01E-04 0.0375 2075E+13
C-14 12871E404 342.51 685.03 O.ODE+00 4.41E402 8.82E402 0.cS75 2129E613

-W36 2.8120E-06 342.51 685.03 O.E0+00 9.63E-04 1.93E-03 0.0850 1.319E+13
Ce-243 1.7940E407 342.51 6115.03 O.ODE+OO 6.14E4S6 1.23E-04 0.1250 9-560E+12

m-120 1.6962E846 342.51 685.03 O.ODE+00 .581E-04 1.16E4-03 02250 1.19E+3
Co-60 12839E+00 342.51 685.03 O.ODE+00 4.40E+02 1.73E+02 7.003 64790E+12
Gs-134 9.0541E402 34251 685.03 O.OOE+00 31IOE+01 620E+01 06760 7-6X0+13

Cs-135 3.2195E405 342.51 685.03 O.OOE+00 1.10E402 221E402 0.8500 tO4E*12
Gs-137 2.75t34E+v-D 342.51 685.03 O.OOE+OD 9.44E >02 11 89E+03 1.2500 6.681E.13

Eu-154 153BE-02 342.51 685.03 O.ODE0+00 E.00 8.51 8.E041 1.7600 4.387E+10
Eu-1SS 2.9293E402 342.51 685.03 O.OOE+00 1.0020 2.641 E06 22500 7471E.10
FSSW 7J715BE41 34251 65S.03 O.OOE+00 2.641202 529E+02 2.7500 &B11E+OE

F83 ~~~~~~1.1111E42 5t42.51 685M50 O.OOE+00 3a81E+00 7.61E+00 SAM0 6-530E+07

1- tZ9 7 3684E4-7 342.51 685.03 O.ODE+00 ZS52E404 5.05E404 SA Coo &77SE442

Kr485 2-5263E2-t 342.51 65S03 O.OOE+00 8.65E+01 t.73E |02 7.0000 4279E+01

N-237 12427E D6 342ZS1 685.03 Q.ODE+00 4.26E404 8.6tE404 1111 C.oO 4876E+oo
Pa-231 3.851IE4.9 342561 ffES.03 Q.OOE+00 1.32E406 2.64E406

Pu-240 2.1278E403 342.51 685.03 O.OE+O0 72.9E-01 1.46E+O
Pu-241 1.0195E-01 342.51 685.03 O.OOE+00 3.49E+01 .98E.401
Pu-242 2.3128E407 342.51 685.03 0.OOE+00 7.92E-05 15E-04
Ra-26 5.2782E-14 342.51 685.03 0.OOE+00 1.81 E-I 1 3.62E-11
Ra-228 1.933BE-10 342.51 685.03 0.OOE+O 6.62E-08 12E-07
Ru-106 9.1684E-02 342.51 685.03 .OOE+00 3L14E+01 8.28E+01
Se-79 1.3018E-05 342.51 685.03 0.00E8O0 4.46E-03 8.92E-03
Sut-126 1.2167E4S0 342.51 685.03 .OOE+00 4.17E-03 8.33E-03
Sr-0 2.8045E+O0 342.51 65.03 O.0OE+O &92E+02 1.78E+03
TC-09 4.4241E404 34251 685.03 0.OOE+OD 1.52E-01 3.03E-01
Th-229 1.3713E-10 342.51 685.03 O.E0+00 4.70E-08 9.39E408

iv POwer
Nominal Heat Bounding

Output Heat Output
IWatts) fWattsi
IJs4Om 3.E84.1

I=62
Y-90 2.6060E+00 342.61 685.03 0.008+00 8.93E+02 1.79E+03

1.23E+03 2.47E+03

Basie br Parameter *ifferences:Pram gmUeed JE
Reaor uodir I LW AND U2RC HYDnUDE LW AND U ZIRC HYDE_

- Fuel Clalddkg SST SST
SOL H11 Cnaumna U U

MML E _r chment%: 19.7896811s 10Mb20.1

|Burnup Summary (UWdr |Basis for bumup sed hI estimate:

I

Pram c FD I _ettnated

342.3 IW etiul kn nwlcel e to e t e 1 uwk y t eo " NN W . ye

core emowval. a ge, or o~ter dae nodcenaig I

`ToAl b , tor at We undated wOta o e must te aided by 80L heay metal meau b ga eCFC bUW Vaes (MWdMT).

DOE/SNF/REP-78
Revision 0

Mardc 2003
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l l lul

j
Fuel Radionucllde Inventory Worksheet

L~hdaaitanpateltonutio
Puul Harem TRIQA 570D.820 U (F UTAH

SNF me: 281
Fuel Unitse A Des 85 -ELEMENT
Heavy NWMetlDa": SOL.14.773kiX EOL.14.5181c
WMD WStoag SIe: INEEL

'Fuad ayet dale: 2035
Estim at asof. 2010

Templte TIlGA-SS (LWAJ-Zm WT, 10 ID 20% U)
'TOMPleVu &p(mng d) 6.65

Temptat BOL Heavy MAli Man (MTl) 0.000195

Canister usag:
IS~xtOP -1
IlaOp

Ternplab Dca Tmr S years

IL Evtimates'~ NF Y. xb b y. y, Gatnna Soures
1-129 7.36848-07 243.42 486.85 0.008+00 i.788 -04 3.598-04 50000 2.643&PhT

CU52Wd FromE 2mnal34 Bo48.ding Fu .0 In0iia 0 Adty 8 Fu 12 3 0ounding Fu 70 Energ .3ons0
R~adinuclid Tembat Fusl Bunmp (llWd)f Bunup (MWdf . (Cl) IfirntlewCw 1XICoiea) Group, (boumding)
AC-227 8.2173E-10 243.42 488.85 0.00E+00 2.07E-07 46.0-07 Av.0 3IV
AP-241 t.5335E-03 243.42 488.85 0.00E+00 4.46E7-0 .E-01 0.0150 7s6sE+3
A-242m 1.4128E-15 243.42 488.85 0.00E+00 3.44E-04 .68E-04 0.02502 1.731E+
Am-1243 1.4774E107 243.42 48885 O.OE+00 3.60E-0o 7.1.E-5 00+375 1.474E+13
C-14 1.2s7E-04 243.42 48685 O.OOE+00 3.153E-02 .627E4-02 17 113E+13
Pu-39 255120E-06 243.42 48685 0.00E+00 6.a5E404 1237E403 0-OJ50 076EA2
CP-243 1.7°40E-07 243.42 486.85 0.00E+00 4.37E1 s 873E801 0.12.0 4+0+12
Cm-244 1.6962E-01 243.42 486.85 0.00E+00 43E404 4.26E-04 022 71E4E+12
Co-60 1.2883E+-0 243.42 488.85 O.OE+00 3.13E+02 6.25E+02 0.3m 4W6E+4i
C1-2134 905741E8 2 243.42 486.85 O.OOE+00 2.20E+81 4.411E+O 0.57 5o46E+13
ca-2 3.219sE-0s 243.42 486.85 0.00E+00 7.84E-03 1.s7E4-2 0 0 2303E12
CR-137 2.7564E+-0 243.42 486.85 O.OCE+OO &71E+02 104E+03 12500 4.677E413
EU-154 1.536E4-02 24.42 48685 0.00E+00 3.74E+00 7.48E+-0 17500 J.11SE+10
Eu-156 1.213E-02 243.42 486s85 O.OOE+00 7.-3E+00 1A.3E+01 22550 32%+10
Fe-sO 7.716s458 243.42 486.s O.OOE+00 1.8sE+02 3.76E+02 27s0o 3ss8E+0
T-3 1.11141E-042 243.42 486.85 O.OOE+00 Z.70E+e0 5.41E+0 381 4.e41E+07
Th-129 17-716 -107 243.42 48&86.35 00E+00 1.79E-04 &SQE-04 sDOO 2.0-3E+02
Kr-ss 1.280E-Il 243.42 48685 Q0008+00 4.41+01 1.23E+02 7E0000 2-993E0
Np-37 1.2427E-0s 243.42 48&8.8 QOOE+OO 3.03E e4 e&oSE404 11tOXO 3.411E+OO

PT-232 &Sss11E-1 243.42 486.85 0.00E+00 s.37E-07 1.87E-07
Pb-210 7.3SsOE-ts 243.42 488.85 O.OOE+00 1.18E-12 3.60E-12
U-147 2.1723E+08 243.42 486.85 0.00E+00 1.12E+02 1.02E+03
Pu-238 1.2323E-03 243.42 486.85 Q.00E+00 2.73E8-01 5.SE4-01
Pu-239 1.5283E-03 243.42 486.85 0.OOE+00 t35E+o0 7-6012+00
PU 240 2.*27sE 03 243.42 486M8 Q.OOE+OO &18E-M t.O4E+OO

Pu-241 1.019sE-01 243.42 48868 O.OOE+OO 2.48E+01 4.ssE+01

Pu-242 -312SE4-07 243.42 48686 0.00 O.OE+0 63E6.- 1.13Ea4t
IFts226 s.27s2E-14 243.42 4s&8s O.OOE+OO 2.s-1 z7E-11

PA-228 1.9338E-10 243.42 48.865 QOO0E+OO 4.71E41 s.41E-08

Ru-106 s 16s4E42 243.42 488 85 0QeoE+0D Z.23E+Ot 4.4sE+01

Se-79 163810E-M 243.42 488.85 0.00E+00 3.17E-03 6.34E-03
U-128 1.2167E-0s 243.42 480.80 3.9E+-0 2.96E-03 s.92E-03
SV-sD 2.604E+00 24&42 4sass QOO0E+OO 6-34E+02 1127E+03

Tc-99 4.4241E404 243.42 48685 O.OOE5+OO 1.03E401 21SE-01

Th-229 137t3E-10 243U42 48i85 O.OPE+Ot 3a34Es Da66eEncs
Th 230 1.sesDE-1 1 243.42 48z85 O.OOE+OO 4.40E0s a81E409

Th-232 s2-5ME-10 243.42 488ass O.OOE+OO 6.1#46 123E407

TInp 1S6n47Em W 243_42 4Bsis O.OOE*es 4d13E-d ae2mEte
U-232 4.s737E-os 243,42 488.85 QO.OE+oo 1.tsE-0s 2.37 ~ Thermal Power
U-233 1.2203E407 243.42 488.85 O.OOE+OO 2.s7E-s s.s4E -05 'iomina KM* Bounding
U-234 1.592#4-7 243.42 48s.85 O.OCE+OO 3.ssE0s 7.7sE-s output "seat output

o25 -2.61s4E-0s 243.42 QOO 6-3#43 s.72E403 6-3sE403 Wn

U-235 12693E-06 243.42 48ass O.OOE+OO 3.0sE-03 &SE-03 1A2E+0t IS+Ot

UM 23 4331ME48 243.42 o-oo 3.ssE403 3&s7E43 3.saE403 Total Total
Y-0 Z86060E+00 243.42 44. ss O.OCE+OO 6.34Ee02 t27E+03
Other Padinuckle a7sE+e2 1.76E+03

ILTen"Ate Selection 9_6.ar~ Sip So-ry and hcio: >
Temlt Selection Summary _

From SFD Usefi Bas r Par D iffeuences:
Reactor Alodos. Lo N ArM U DRC HYDRIDE LW ANe U DC g HtIrDE

b u Coa add e SST SST
WX HU Cosbenm I
saL Enrictunt 19 *.8998 10 o b2D.1

iU-up SurinmaiYtlr dl Bhc for burnup usec In estiate
Fron SFD Esirata

I orn.naN bun atibl h Is haw7 a desw/

soudhn: - 48 us, amadl beh _4 i b o,

Chacks
Estinuta lknupt

Nomna 11aw" u rwq Give Suw Esmaed 601. 14MIGlva EOL. HI
Flemhai 0~~~.48 Ii1o

80tmdkrlw 0.97 _
'Reao shuav. core renovdi. .wgs shopig of oSr dab wc MWV g baxUkc moo hla .

*Totai braw lor all km assia with ths wwod went be dra by 80L hay meb to go spjeii bmp vakw (M~Wdlyr

i
J

2

-j
jI

-J
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Fuel Radionuclide Inventory Worksheet -
uFa andTavlate Wlnoti < -n

Fuel anwr. TRIGA 8T 8.&M UC 0 Berkeley
SNF ID 4 74

Fud Units & Descer 1I -ELEMENT
HeavylkltallMass: BOL.2145kg: EOL.19.17kg
WO Sarwe Sit NEEL

'Fue decay tart date: 1962
Estimates as at: 2010

Template: TAIRA-SS iLW/-Zx, SST, 10 ID 20%, U)
*TOmptate umuw(MWd): 665

Template 1 Hea Metal Mass PMi): a000195
T-Ant. e- TIn-: 25 s

Estbmated
Canister usage:

18x10'
i 1.00 1

11L Estimtew in X. eb b y in Gamma Sources

Photon ToWal
CUWd From Nominal ounding Fuel intl Activity Nominal Fuel Boundtng Fuel Energy Photonstsec

Riionuclide Template Fuel Bumup (UWd) Sumup (leWd)' (Cl) Imentorlea(CI) hIventorbes(CI) Group (bounding)
Ac-227 4.1459E-09 2,362.94 4.725.8 0.OOE+00 9.80E-06 1.96E-05 Avg. VieV
Am-241 3.5850E-03 2,362.94 4,725.88 0.00E+00 &47E+00 1.69E+01 00150 4.195E.14
Am-242m 12899E-06 2,362.94 4.725B8 0.00CE0+0 30612-03 6.10E-03 00250 B721E+13
Am-243 1.A747E-07 2,362.94 4,725.8 .OOE+00 348E-04 6.97E404 00375 7.66E.13
C-14 12839E-04 2,362.94 4.72588 0.00E+00 3.032-01 6.07E-01 0.0575 &148E*13
Ci-36 2.8120E-06 2,362.94 4,725.88 O.OOE+00 6.64E-03 1.33E-02 OrnSo 4S11E+13
Cm-243 1.1038E407 2.362.94 4.725B8 C.00E+00 2.61E404 522E404 0.1250 3.2D4E*13
Cm-244 7.8917E407 2.362.94 4.725B8 CtOOE+00 1B86E43 3.73E403 02250 4224E+13
Co-O0 929647E-02 2,362.94 4,72588 0C00E+00 2.19E+02 4.38E+02 0750 12.45E213
Cs-134 120940E-04 2,362.94 4.725.88 0.00E.00 2,9E-01 .17EE-0 0575 3.058E+14
Cs-135 3.21ffE-05 2,362.94 4,725.68 0.OOE+O 7.61E2.2 1.52E3-1 06so 32e3E+12
Cs-137 1.7368E+C0 2,362.94 4,725B88 O.OOE+CO 4.10E+03 &21E+03 12500 3.371E+13
Eu-1U4 30677E 03 2,36.94 4.72588 O.OOE+OO 725E+Oo 1.45E+01 1.7500 8S46E*10
Eu-155 1.7925E403 2,362.94 4,725B88 O.OOE+00 424E+00 &47E+OD 22500 IA02E 06
Fe-% 3.7444E43 2,362.94 4,725B8 C.OOE+OD &it5E+0D 1.77E+01 2.7500 3D47E 06
B 3 3.6180E403 2,362.94 4,72588 C.OOE+00 &55E+00 1.71E+01 33ioc 6-36E*03
1-129 J-3684E47 2,362.94 4,72588 0.OOE+0D 1.74E403 3A48E43 5x0C Z4tSE403
K6r-85 6.9368E42 2,362.947 4 7258 0.0E0 1.fE0 _3_ _EL 0_ 7.0000 Z782E+02
NP237 1-266E46 2,362.94 4,725B8 OOOE+OO 2.99E403 698E403 11Ccoo 3.163E401
Ba-231 9.16U4E49 2,362.94 4,72588 OOO0E400 2.17E405 4.33E405
Fb-210 1.3728E-13 2,362.94 4,72588 C
P11-147 1.0702E-02 2,362.94 4

2.61E401
2.362.94 4.72588 0.002+00 5.02E D00 1.008+01

Pu-F241 3B6962E-02 2,362.94 4,725.88 0.OE+00 9.21E.01 1.84E202
Pu-242 2.3128E-07 2,362.94 4.725.88 O.OE+00 5.46E-04 1.09E-03
Ra-226 4.6752E-13 2,362.94 4,725.88 0.OOE+00 1.10E-09 221E-09
Fta-228 2.4827E-10 2,362.94 4,725.88 0.OOE+00 57E-07 1.17E-06
Bu-106 9.8526E-08 2,362.94 4.72588 .OOE+00 2.33E-04 4.662-04
Se-79 1301E-05 2,362.94 4,725.88 0.002+00 3.08E-02 6.15E-02
Sn-126 1.2165E405 2.362.94 4,725.88 0.00E+00 2.7E2-2 575E-02
St-9o 1.6196E+00 2,362.94 4,726.8 0.002+00 3.3+03 7.662,03
Tc-99 4.4241E-04 2,362.94 4,725.8 00012+00 1.05E+O 2.09E+00
Th-229 4.2451E-10 2,362.94 4,725.88 0002E+00 1.00E-06 2.01E-06
Th-230 6.1398E-11 2,362.94 4,725.88 0.00E+00 1.4E-07 2.90E4-7
Th 2-F S276E-10 2,3s2.94 4.725.88 Paam E+ee 97El7 1.19Eee46
Ti 20 1-6098E-08 2,362.94 4,72588 CMOOE+00 3.57E405 7.14E405
U-232 4.0662E48 2,382.94 4,72588 CeOOE+00 9.61 E45 1 .92E044
U-233 1.2217E407 2,382.94 4.72588 0.00E+00 Z.89E404 5.77E044
U-234 Z2391E407 2,362.94 4,72588 C.OOE+00 6.29E404 1.06E403
U-25 2.-6194E-08 2,382.94 O.0 CO.3E403 3.17E403 9.35E403
U-236 N 12695E45 2,362.94 4.725B8 a OOE+00 & Ee02 6.00E42
U-238 43.6331E48 236 2.94 C0 CO 682E4e 3 673E403 6.82E403
Y-90 1.6t95E+00 2,362.94 4,72588 CQOOE+00 3.83E+03 7-65E:03
Other Rdonucldes 4.07E+03 &.13E0

!IL Tceplate Sellec Surva,Beu Sumnaryid Cbedsk, J-
Tempiate Selection Suntmary

looG SFD Ued fi 10r Peatkater 0ifferences H
act o r LWrDUDRC HYDRIDm LW AND U DRC mYDRIDI

P"l I SddT SST

*OL illCvns* U U
ESOL n t% 20 10 to 20.1

BunpSummary (IAWdf . fais1r burnup ued in etmate:
Fron SFD _d |

lmin3Z alnV moalablel h to le"MO mass dorwl

Cimcks

- uu Kutkj Give Surnup Estiaed tOL HMIh~ven EOL HU
Nsomina:[30i n

Btundingl e.40
'Rwaclr shklw, coeo rege, shi gi Or oter dat crmirmkv IWadaboi owe cfo fue.

Thermal Power

Noial tbad iuding
Output Heal Outut
1wafts) (Wat)
SitEota 1To00.2
Total Total

'Total bto ford ue asoclated WM h wo* eet mist be dvkbd by 60L heaqy meOa mas tgo 4sdpecific burn values (MWdVI).
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Fuel Radlonluclids Inventory Worksheet

Lfud and rempinte 1nfhrmIu* io
FOe We Uw RIGA SID8.536 UNIV OF MARYLAND

SNF ID S 260
Fuel Un~ls A Deew. 93 -ELEMENT
Heavy Wlkt Unae: BOL.17.20kg; EOL.16.48Wcg
ROD SlorageSawe INEEL

'Fue decty t date: 2035
Estdiee aot. 2010

Templat: TRIGA-SS (LWAJ-ZM, SST. 10 to 20%. L)
' T Splaweunup(uWO S.65

Templae 11L He meld maY (UT): 0.00019S

Estimated
Canister usage:

3hI I

Tenpb D" Tt 5 ya

IL Esxtimate t rn x. nb b YR Gammua Sources

- - ~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Photo Toda
CUYWlt Frorw Nomhurl Bound" Frxl initial Acdvily Nomninal Fuel Bounding Fuel Energy Pholoniec

Radionu~f Temps Fuel Burnu~p (WdP Bumnup ()Wd)P (Cil In-tohdestCf) V- taWCI Group tbourdndg)

Ac-227 3St173E-10 6e359 1,357.19 O.ODE+00 5.82E-7 1.t6E406 Avg. MwV

Am-241 1.8331 E03 683.59 t,367.t19 O.ODE+CO 125E+00 2StE+OO O.OtSO 2210E+14
ArrF242m t.4t2SE4S8 683.5D 1,367.19 0 OOE+CO 9.66E404 1.93E-03 _ 0.0250 4.8&2E+i3
Am-243 t .4774E407 683.59 1,397.19 O.OO+0 10E0 .2-4 0375 4.Ut1E+t3

C-t4 1t2071E044 683.59 1,367.19 O.OOE+OO &SOE-02 t.76E-Ot 0.0575 4.2soE6t3
CF36M 2.8120E-08 683.59 1,367.19 OCODE+OO 1.92E-03 3.84E403 0.0850 26&33E+13
Cm-243 t.7S40E407 683.59 1,397.19 O.OOE+OO t.23E404 2.45E404 0.1250 1.sn2E+t3

Cm-244 t.6S62E4S 68.59 1,3E7.19 O.OOE+OO t.t6EE43 2.32E-03 0225 2.23tE+13

Clo60 t283SE+00 683S 1,367.19 O.OOE+CC 8.78E+02 1.76E+03 0.3750 t.133E+13

Cs-134 9.054tE-02 683% 591,367.t9 QODOE+CO 8.1SE+01 t.24E+02 057s5 150m+14
Cs-135 3,2tS5E45 683SL9 t,367.19 Q.OOE+CO 2.2CE402 4.40E4-2 02500 6.467E+12

CS-137 2.756tE+C0 683S59 1,357.19 QODOE+CO t.88E+03 3.77E+03 t 250 1313E*14
Eu-154 t.5368E42 683S9 t,367.19 O.OOE+CO 1.05E+Ot 2.10E+Ot t1.7500 8.7515E+10

Eu tSS 2.S293E402 683.59 1,367.19 O.ODE+Co 2.00E+01 4.0DE+Ot 2500 1.4,11E+t1
Fe-55 ~~~7.715SE-0t 683.59 t,3ff.19 O.OOE+Co 527qE+02 1.05E+03 Z7500 1.120E+09
FF3 ~~~~~~1.111tE402 683.59 11.36.9 Q.OOE+CO 7.6CE+OD 1S52E+Ot 3.5000 1.303E+C8

t 129 7.36P4E47 683.59 t,36.19 O.OOE+CO 5.04E404 1.01E403 5 oooo 727E+02
Kr-S5 2-5263E-01 683.59 1,3S.19 QCCOE+CO 1.73E+02 3,45E+02 7.0000 S232E+Ot

Nt237 t.2427E4S0 683.59 t,3.7.9 QCCDE+CO &50E404 1.70E403 11.0000 9.376E+OO
Pa-23t 385ttE409 683.59 t,38.7.9 O.OOE+COD Z63E4S8 5.27E4S6

-I
j

I
I

I

b-721. 730880E-t5 683.59 1,367.19 0.00E+00 5.05E-i2 1.718E-0i
pr-147 2.0423E+00 683.59 1,367.19 O.OOE+00 1.4tE+03 3S7E+03
Pu-238 .383E-043 683.59 1,367.19 0O.CE+OD 7.t0E-01 1.42E+00
Pu-239 5-5293E41 3 683.59 1,367.19 0.00E+00 3.78E+00 7.56E+OO
PT-240 2.tZ78E-4 683.59 1,367.19 QOC.E+00 1.45E+OO 2.9tE+C0
Pl-241 1.0195E-10 68359 1,367.19 0.OOE+00 6.97E+01 1.39E+02
Pt-242 2.32SE4-07 683.S9 1,367.19 0.00E+00 1.68E-04 316E-04
RU-22S 52782E-14 68359 1,367.19 OD.OE+00 3.31E-11 7.22E- 1
Ra-228 1.933BE-10 683.59 1,367.19 O.OE+00 t.32E4-07 2.64E-07
Ru-101 9.5684E-0 683.59 1,367.19 O.OE+00 1.27E+08 1825E+02
SU-79 1.3028E-06 683.59 1,367.19 .OOE+00 8.90E-03 1.78E-02
Sn-126 12167E-05 683.59 67..9 8O38E+C0 e32E-03 1.66E-02
S-gO 2.605E+00 683.59 1,367.19 0.OOE+O 1.78E+03 3.S6E+03
TC-S9 4.4241E404 683.59 1.367.19 OCCDE+CO 3.02E-t 6.05E401
Oth229 t23713E-10 683.59 1,7.19 OODE+OD 9.37E-o0 187E.07
TIF23O t 8090E-tt 683.59 t367.t9 O.ODE+OO t.24E4S 2A7E-08
TIF23 2-52.78E-10 683.59 t,357.t9 O.ODE+OD t.73E407 3.46E407
TF208 t.6S47E-08 683.59 1,3S7.19 QODE1+CO 1.16E405 Z.32E456

LJ232 4.737E48 683S t 387.19 QOCE+OO 3.33E405 6.66E405
W33 1.2203E407 683LS9 1,3S7.19 Q.OOE+CO S.34E405 t.67E044

U-234 1.5925E407 683S59 1,367.19 Q.OOE+CO 1.Q9E404 Z.18E44
U-23 -2.6tS4E-0 683S59 0.00 7.44E-e3 5.65E403 7.44E43
W-36 1.2693E405 683.59 13ff.19 Q.OOE+CO 8.68E403 1.74E402

uO-23e -&633tE-M 683.59 QOO1 4.63E403 4.60E403 4.63E403
Y-SO 2.6060E+00 683.59 t1ff.t9 O.OOE+OO t.78E+03 3S6E+03
ome, F alowci 2.46E+03 4.93E+03

r emplate Seectou n Sumary ___Smay ______

F SF3 S S Used Pas for Paramtw Differences:

RAS UModr LW AND u ZRC KYDFE LW AND U ZInc HYDRItE
Fuel SST | SST

EOM HYA Constewnts-r U U
BOL Enwihment X 20 10 to t 20.1 t

Burnup (Uwm for_ _ lasl he bumup used In estimat:
Rail S D ~ Estiknae

e83.59)IseeWa llb fp r bwqf e mmdests.
B-h90AW 1,367.1 3wt a unw nae Web*tdin e W

j

j
I

Themal Power
Nnd Hog Bounding

Outt Hod OutpDt
(Watft) ' t1a4h1

3.9StE+0 7.s6E+0G
Toral Totd

I

'row tffV for ae esw assoatd wmh vie wokl must be dvied by BOL havy mel into gt epcc tbrUs voak (UWdW).
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Fuel Radlonuclide Irventory Worksheet , , *
IL Fs and Template Irmatio ...

Fuel aww TRIGA S1D 8.610 UNIV. OF CAL-IRVINE
SNF I D. 264

Fuel lbnks & Desr 104 -ELEMENT
Heavy eAl Mass: 8OL.19112ft, EOL.19.77kg
ROD Strage S611 NEEL

'Fue decay start dae: 2035
Estimtes as of 2010

Template: TRIGA-SS (LWAU-Zzx, SST, i to 20%. U)
te-plate SulmpWd): 6.85

Template SOL Heavy Met Mas (UIT): 0.000195
Template Decay Tlne: S years

Estiated
Canister usage:

z10.9

IL Y-titmies m In. xb b y. yb Gamma Sources

Photon Total
CiJUWd From NomInal Bounding Fuel Initial Activity Hoininom Fuel Bounding Fuel Energy Photonsiee

Radbonuellde Template Fuel Burnup (lWd' Bumup (JWd)' (CO) Inventoles(I) bIventorks(eC) Group iounding)
Ac-W27 &5173E-10 148.92 297.84 O.ODE+00 127E-07 2s54E-07 Avg. N V
Am-241 1331E-03 148.92 297.84 03.0E+00 2.73E-01 5.46E-01 0.0150 4.142+13
An-242m 1.4129E46 148.92 297.84 Q03.E+0 2.10E-04 4.21E-04 0.0250 1.09cE+t3
An-243 1.4774E4-7 148.92 297.84 O.OOE+00 2.20E46 4.4E-05 0.0375 9.020E+12
C-14 1.2871E-04 148.92 297.84 Q03.E+00 1.92E-02 3.E-02 0.0675 9259E+12
C-36 2.8120E606 148.92 297.84 Q03.E+oO 4.19E-04 8.38E-04 0.0o0o 5.73SE412
Cr-243 1.7940E47 148.92 297.84 0o.0+O0 2.67E-04 2.34E-4 0.0200 41.65E+02
C-244 2.Bs62E40B 148.92 297.84 0.00E+00 2-3E404 S.OSE204 02250 4106eE+t2
Co-60 1.2427+06 148.92 297.84 Q03.E+00 ME+02 3.82E+02 11000 2A16sE+t2
Cs-134 9.S4tE4-02 148.92 297.84 O.OE+00 t6.E+Ot 2.70E+01 es6s J2e3E+13
Cs-135 72.38E0-5 148.92 297.84 Q03.E+00 4.70E2-3 2.20E4-3 120 1,sE+12
Cs-137 2.7124E+00 148.92 297.84 0.OOE+00 4.10E+02 8.21E+02 12s 2s61E+13
Eu-154 1.s83sE420 148.92 297.84 0.OOE+00 2.25E+60 4.5aE+o 0.7s0 1D76+10
Eu-215 2.5293E2-0 148.92 297.84 O.OOE+00 4.36E+01 .72E+00 2250D J074E+tO
Fe5-5 7.7127E401 148.92 297.84 0.OOE+00 1.16E+02 230E+02 1750D Z44DE+C
F-3 1.1111E2-0 148.92 297.84 0O.OE+00 1.52E+00 3.31E+0 15000 2A3E47
P-129 7.36stE47 148.92 297.84 0.OE+00 1.10E44 2.19E4-04 5K100 1A8%4
Kr-22 2-5253E4-1 148.92 297.84 .ODE+00 3.76E+01 7.52E+-1 7.0010 1SosE+01
R237 1.2427E-6 148.92 297.84 O.OE+00 2.88E4 1.7E4-4 ttxc 2-170E48
Pu-231 3.s811E-0s 148.92 297.84 0.ODE+00 s.74E407 1.1sE406
PS-210 738E-15 14U8.92 297.84 03.0E+00 1.1042-12 .20E-12
Pm-147 2.1023E+00 148.92 297.84 0.00E+00 3.882+02 7.7E+02
P- 1.a3s3E4-3 U148.92 297.84 O.OOE+00 1-55E-01 1.0QE-01
Pu239 5-293E-03 148.92 297.84 O.OOE+00 823E4-1 1854E+.0
Pu-240 2.127sE4- 148.92 297.84 O.OOE+00 217E-01 6.39E-01
Pu-241 1.152E7-1 148.92 297.84 O.OOE+00 1.72E+71 104E+01
P1-242 2312sE647 148.92 297.84 Q03.E+00 244E245 6.89E05
Ra-26 .82772E-14 148.92 297.84 O.0OE+00 7.8-12 1.T72e-11 o
Pa-228 1.2232E-10 148.92 297.84 03.0E+00 2.82E46 6376E o H u
RU-106 1.1e4E2-0 148.92 297.84 o.coE+00 1237E+01 2.73E041
Se-79 1.3018E425 148.92 297.84 .OOE+0 1.94E-03 3.61E-03
S-126 12t67E34 14892 297.84 O.OOE+00 1.81E-03 762E-03
S-90 2.604sE+oo 148.92 297.84 O.O0E+00 88sE+02 7.76E+02
Tc-99 4.4241E404 148.92 2s7.s4 OOOE+oo 6.ssE402 t.32E401

The2 c 1c3713E-10 1492 297.e4 QOE+oO 2.3472+0 4.0sE+03
Tn-2 u p na M ) E-11 148.92 297na 4 Qr03E+03 2.6sEts (eI3mEae
Tn-232 2 s21E-14 148.92 297.84 QOOdE+0e 3m76E-8 7s3Eu8
TE20s 1 6s47E-s 148.92 297r84 OOE+oo 2.e2Ee06 OsE6 hu

U232 4.8737E-08 148.92 297e4 QOOE+OO 7-626E46 IA45E0s Tlienral Power

U-233 12203E407 148.92 297.84 Q.OOE+OO 1.82E-0 3.83E5 Nomia Heat Bounding

LL234 -SMssE-07 148.92 297e84 QOOE+OO 237E-05 4.74E-0s Output Hem outpult

U-235 O8194E-06 148.92 Qoo0 a81E403 822E403 a.61E403 fMafts (WVafts)

U-236 1-2693E456 148.92 297.84 QOOE+aO 1.89E-03 178E43 9X7Ed0 t17JE+Ot

U-038 -&6331E-8 148.92 Qoo0 s36E403 s.3sE43 s36E4 ToWa Total
Y-OD 2.6060E+00 148.92 2s7.84 Q03E0+oo 3.811+02 7.76E+0

OthrRadioncldes 5.37E+02 1.Q7E+031
tL~Term fi- swmSu.i, Bmupi Sumer. a n v .-
Templte SelecEion Sumrnary

From 9FD Basis fEr Ptrameter Di0lerences:
leactor : WADUZCKVMiRIDE LWANDU aRC HYDRIDE

Fud In SSr 5ST
OLM m ln C a6 U u

SOL EIcmlt 'r 2Dremov. 10 to 2..1

otal srefp for al ido madae ur burnup usel In estimate:

DO~lSFmEP* 148 hat#h 200d 3e l mm dested

Checks0

"kbewd Sumupf
Burnmultkipier Given Bump Estfee EOt HUIGhen EOL MM

liomiaal: 022r 1D
BoundingI O.44

'Racr shubwc erro al. slrae "ptrg or ohr dat 7wrg OM Iffam cae Mbr W.

eltdal btx for an bel nstde wh 3is wokhe swast be dvkbd by BOL heay md I s b no pDgt spedlk buffW vdLs (MWVWT).
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Fuel Radionuclide Inventory Worksheet

Fuel FIO TRIGA STD 86500 UINIV. OF WISCONSIN
SNF ID 0. 262

Fuel Unite & Oeeon, 128 -ELEMENT
Heavy Ulelal Momt BOL.24.90g; EOLM.122.Va
ROD Storage Slt. mmB

'FUMl decay art dat. 2035
Estate as doi 2010

Tempate: TRIGA-SS (LWAJ-Zmr SST. 10 to 20%. UL
'6.npblumuIffty. 66

Template SOL Heavy Metal Man (UTh 0.00Wt96
Template Decay TWW s yam

EstaWted
Canister usasP

S 1.15 I

ILEttiimat U K. xb b y. Vb Gamma Souces
Photon Total

CMIlWd From - omiaul Bounding Fud Intia Aetift Nominal Ful Bounding Fud Enenry Photonalsm
Radionuclide Templabt Ful Bumup (UWdcI) Biamap (UWdf (CO bwentueaCi) lnvenoes(Cl) Group (bounlng
Ac-227 8.5173E-10 2,65t152 5,303.03 O.ODE.00 2.26E-06 452E-06 Avg. M.V
Am-241 1.8331E-03 2,651.52 5,303.03 O.E0+00 4.86E+00 9.72E+00 0.0150 8.571Et14
Am-242m 1.4129E-06 2,651.52 5,303.03 O.00E+00 3.75E-03 7.49#-03 0.0250 1.86E+14
Amn243 1.4774E407 2,651.52 5,303.03 O.ODE+00 3.92E-04 7.83E-04 0.0375 1 .60+14
C-14 1.2871E.04 2.651.52 5,303.03 0.00E+00 3.41E-01 6.83E-01 0.0575 1.649E+14
C0-36 2.8120E406 2,651.52 5,303.03 0.E00+00 7.46E-03 . 1.49#-02 0.0850 1.021E,14
Cm-243 1.79404-07 2,651.52 5.303.03 0.001+00 4.76E-04 9.51E-04 0.1250 7A416E13
Cm-244 1.6962E-06 2,661.52 5,303.03 0.OOE0+0 4.50E-03 9.0DE-03 0.2250 8.664E,13
Co40- 1.2839E600 2,65i.52 5,3D3.03 O.E0+00 3.40E+03 .81.E+03 0.3750 4397E+13
Cs-134 9.0541E-02 2,651.52 5,3D3.03 0.00E+00 2.40E+02 4.80E+02 0.5750 5.845E+14
Cs-136 3.2195E-05 Z651-52 5,303 O.E0+00 84E-02 1.71 E-01 0h500 2.50E+13
C0-137 2.7564E+00 2.651.52 5,303.03 0.00E+00 7.31E+03 1.46E+04 125s0 5.094E614
Eu-154 1.5368E-02 2651.52 5,30303 O.ODE+00 4.07E+01 &615E+0t 1.7500 i39sEt11
Eu-155 2.9293-02 2651.52 5,30303 0.00E+00 7.77E+01 t.5sE+02 22500 5474E+ll
F-55 7.7158E-01 4.09E+03 I 2.750D 4.344E+.0

2-5263E-01 5- MI303 0.006+00 f.70E+02 1.34E+03 -

p-237 1.2427E-0f 2,651.52 5,303.03 0.00E+00 3.30E-03 6.596E
Pa-231 3.8511E-O 2,651.52 5,303.03 .OODE+00 1.02E-06 2.04E-05
Pb-210 7.3880E-15 2,651.52 5,30303 O.OE+00 1.96E-11 3.92E-11
Pm-147 2.1023E6O0 2,651.52 5,303.03 0.00E+00 5.57E+03 1.11E+04
Pu-238 1.0383E6.3 2,651.52 5,303.03 O.OE+00 2.75E+00 5.51E+00
PU-239 5.5293E-03 2,651.52 5,303.03 0.00E+00 1.47E+01 2.93E+01
Pu-240 2.1278E403 2,651.52 5,303.03 O.0DE+00 5.64E+00 1.13E+01
Pu-241 1.0195E-01 2,651.52 5,303.03 0.00E+00 2.70E+02 5.41E+02
Pu-242 2.3128E-07 2,651.52 5,303.03 0.00E+00 6.13E-04 123-03
PA-226 52782E-14 2,651.S2 5,30303 0.00E+00 1.40E-10 2.80E-10
Ra-228 1.9338E-10 2,651.52 5. 03 0.00E+00 S13E6-7 1.03E-06
AD-1Off 9.1684E42 2,651-52 530303 O.DOE+DO 2.43E+02 4.86E+02
SIlL 1.3018E45t 265152 S3D3.03 O.OOE+CO 3.45E402 690EC
Sn-128 1.2167E405 26.6512 S30303 O.ooE+CO 323E42 ff.45E402
Sr-90 2.ff0tSE+00 2,65is2 S30303 O.OOE+00 ff.91E+03 1.33E+04
Tc-99 4.4241E404 2,651tS2 S=0X03 O.OOE+OO t.t7E+OD 2.35E+oO
Th-229 t.37t3E-tO 2,651tS2 SS003 Q.OOE+OO 3.64E407 727E407
Th-230 1.8090E-1 1 2,65t.52 5,3303 0.ODE+00 4.80E-08 9.59E48
Th-232 ZS5278E-10 2,651.52 5,303Lo3 QOOE+DO 670E407 1I-WE06
TI-20e 1.6947E408 2,651.52 5,30&L03 QOO0E+OD 4.49E405 S.9WE06
U-232 4.8737E-M 2,651.52 5,303.03 QOO0E+OO, 1.2#4-4 2.58E044
U-233 1.2203E407 2,651.52 5,303.03 O.OOE+OO 3.24E404 &47E04 t
U-234 1.592#4-7 2.651.52 5,303.03 O.OOE+CO 4.22E404 6.44E044
U-235 -2.6194E486 2,651.52 QOO0 1.0SE402 3.84E403 1.08E 02
U-236 1 2693E45 2,65t1.52 5,303.03 O.ODE+CO 3.37E402 6.73E402
Li-23s dS6331E48 2,651.52 O.oO 6.71E43 S61E403 a.71E403
Y490 2.6D60E+C0 2,651.52 5,303.03 QOODE+OO 6.91E+03 1.38+04
Other RdrKI_ 9.56E+03 1.91E+04

llL p fte Sdect .Sunr Bap Stunmam, and Checkl .,-. '
Tonlate Seleton Summy

From SF0 Used B 1 Pamete Diference
Reactor UN LW AN U 2iC HYIXE LW AND U ZIRC HYDRIDE

Fue~l Cladd 385 SST ST
BOL NM Contftuela U U

SoL Enrtciuenl %. 20 10 lo 20.1

jaurp Summary (MW Basis for bumap used In estmate
Fn=l SiFD Estim_ up

IN o abmi:[E Z 2.661. btEoe aial tIne kme htmete mmd eatc
und. 5,303. bu" Musedle _ beta roiel OA mp.

Checks

Estda Svnupf
Svnui Multplue Given DiBi Estimated EOL HMIGlIwn EOL HUI

Noh 3.12 _ _ _ _ _ _

. odb~ 6 23 _ . _._..

D

Thermal Power
Nomia Hodwionig .

Outpu Head Outpud
(Wafts) (Watts_
1.t414 3.w60

Total Total

'Reacto dwn, cor removal, a , shtg or o05 dab conm*q tha kradalon ceased for fue.

'rotal bwasi for a kWe easodated wth We woakseet mud be dvkdsd by DOL heavy metal maneIs get specific bsw vakMe (MW. T).

-j
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Fuel Radionuclide kwentory Worksheet

i, Fuel and Template Iror ion , I
Fuel Hnam: TRIGA STD S5A2D USGS

Su IDO 964
Fuel Iblh A Dessen 1- ELEMENT
Heavy Metl M : BOL4.t.14kg: EOLO.183Wg
ROO Sorage Site: EEL

'Ful decay dat de: 2035
Estmates as d: 2010

Template: TRIGA-SS (LWAJ-Zr. SST. 10 b 20%., U)
3r4opht. Dumup(MWd): 6.65

Template SOL Heavy Metal Mass (M1,: 0.000196
TY..i. n Th 6 vean

Estimated
Canister usage:

18-x10
I 0.01

XL E.tisnafes In ex. xb . b Y. Y_ Gamma Sources
Photon Total

CIIUWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec
Radlionucllde Template Fuel Bu-up (UWd)' Sumup (MWd - (CI) hnentorles(CI) -nventodes(CI) Group (bounding)
Ac-227 8.5173E-10 0.76 1.53 0.00E400 6.5OE-10 1.30E-09 Avg. May
Am-241 1.8331E-3 0.76 1.53 O.OE+00 1.40E-03 2.80E-03 0.010 24W9E611
Am-242m 1.4129E-06 0.76 1.53 O.OOE+00 1.0E4-06 2.16E-06 O0.050 5.432E+10
Am-243 1.4774E-07 0.76 1.53 O.OOE+00 1.13E-07 2.26E-07 0.0375 4.626E+10
C-14 12871E-04 0.76 1.53 O.OOE+00 9.83E-05 1.97E-04 OS76 4748E+10
CI36 2.8120E-06 0.76 1.53 O.ODE+00 2.1tE-06 4.3DE-06 0.0850 Z942E.1o
C-1243 .7940E407 0.76 1.53 O.OOE+00 .37E-07 2.74E-07 0.125D0 136E+01
Cm-244 t.6962E406 0.76 1.53 O.OOE+DO .30E-06 2.59E406 02250 Z495E+10
Co-60 t2839E+-0 0.76 1.53 O.OE+00 9.81Et-01 .96E+C0 0750 12.6E+10
Cs-134 9.0541E-02 0.76 1.53 .o0E+00 6.91E-02 1.38E4- 01570 1.186-+0
Cs-135 3.2195E5-0 0.76 1.53 0.ODE+00 2.46E405 4.92E45 000 7225E+
Cs-137 2.7564E+CO 0Q76 1.53 Q.ODE+OO 2.IIE+00 4.21E+00 12s00 1.467Entt
Eu-154 I1.5368E 02 0Q76 1.53 O.ODE+DO 1.t7E402 2.35E402 1.7500 9.781E+07
Eu-155 2.9293E402 0Q76 t.53 O.ODE+DO 2.24E402 4.47E402 225Do 1b77E+08
Fs-55 7J7158E41 0Q76 1 .53 O.OOE+OO 6.89E41 1.18E+00 2-75xD 1251E+06

S3 t~~~~~~.tt1tIE42 0.76 t .53 O .OOE+OO 8.49E403 t .70E402 UW 1.458E+DS
Rt12g 7.384E407 0Q76 1.53 O.OOE+0OO 5.63E407 1.13E4B6 SAMo 9.154E401
Kr-85 2.5263E401 0Q76 t1.53 QO.OE+OO 1.93E401 3.86E401 7.0 1~ .O38E401
Np- 237 2427E4B 0Q76 1.53 Q.OOE+OO 9.49E407 1.90E406 t1JSC00 1.1stE402
Pa-231 3.85ttE409 0.76 1.S3 O.OOE+OO 2.94E-09 5.88E49
Pb-210 7.3880E-15 0.76 1.53 .OOE+C00
Pm-147 2.10236.00 0.76 t
Pw238 1.0383E43
Pu-239 8.45E-43

0.OOE+00 1.62E-03 3.25E-03
Q0.76 1.53 O.OOE+00 7.79E-02 t .56E-01

Pu-242 2.3128E47 0.76 1.53 O.OOE+00 1.77E-07
Ra-226 5.2782E-14 0.76 1.53 Q.OOE+00 4.03E-1

3.53E-7
8.OE-14
2.95E-10

.40E-01
Ra-228 1.9338E-10
Ru-106 9.1684E-02

E6 1 .99E-05
O.OOE+00 9.29E-06 1.86E-05

0.76 1.53 O.OOE+00 1.99E+00 3.98E+OD
4.4241E-04 0.76 1.53 0.00+00 . 3.38E-04 6.76E-04

TI-229 1.3713E-10 0.76 1.i3 OOOE+00 1 .05E-10 2.09E-10
Tb-230 1.8090E-11 0.76 1.53 Q.OOE+
Th-232 2.5278E-10 0.76 1.53 O.OOE+C
T1-208 1.6947E-8 0.76 1.53 O.OOE+C
U-232 4.8737E48 0.76 1.53 .OOE+C

.0 1.38E-11

E-4
K0

1.2203E4-7 0.76

Thermal Power
Nominal Heat Bounding

output eat Output

.F235 7.59S
11236 1.2693E-06

-45 7.79E-05 j ( ts (watts)
E-06 1.94E-05 4A4E42 842
E05 4.97E-05 Total Total

.+00 1.99E+00 &98E+00
2.76E+00 5.51E+00

on., urn
.

rTremplate Selection Sunmmary
From UD Eead

ReactOr odrto LW ANO U ZIRC HYDAIDE LW AND U ZIRC HYDRIDE

Fuel ChddlngL ~~~SST
3OL HU Cnttuentas U

.OL eIn mt 6 19 5I243102 10b20.1

I-pSu-nary (MWdY' 0 I ltbeafed jasiz 10r bumup used hI simaW e:
:D I Estmtd

"Nhb m* WWRlehd kme VW heeq FAt MmdeslrIsd
Bowde bawuaeed bebcearmibunp

- I

Burmup MuWtpllr I Clv=, "UrupI Estiated EOL Hlt/Ghin EOL HN
I . 1.00NankhW:k

1-
0.121
ftVA

__________________________________________ A
Relsaoer isukfown. Ce remal, lotage. **PkV or d1er dte coWAm*mg ta bITfhdaon ceased kf ful.

2ToM bump for fuel assodaled wn t Is wnke mutd be dOvIdd by DOL heavy metl mss 1 get sptii bump values (MWdtT).

DOEISNFIREP-07
Revision 0

March 2003
Page C-309 of C-681



Fuel Radionuclide Inventory Worksheet
L. Find and Temlt nformawi;,, A

Fuel - TRIGA 6S7 8. WSS
SNF VS. 268

Fuel Units S Deascr 137 -ELEMENT
Heaiy M111 Ma: SOL=.7166g; E0023.O9482
ROD Storage SO=ee INEEL

'Fued decay Atr dele 2035
Extinats :aso 2010

Tenplate: TRIGA-SS 4LWBJ-Zrx. SST, 10 b 20%. U)
31'empl lls ld, SuK(W 65

Template S0L Heavy Motel MaXs (UT) 0.000196
Yr-lao Da Tko R 0

Estimated
Canlsate usag.

I11)[I'
1 1.23

IL Estintaes in Xe b Y. Yb Gamme Source.
Photon Told

CIlUWd From oudinal BOullg Fue InUtal Aciviy Nomn Fud: Bounding Fuel Energy Pbona eec
Radlonuctb-e Template Fuel Burnup (AWvd Bumup (UWd9 (CI) bventdosCI) hwmtoeb(CQ Group (bound4g
Ac-227 8.5173E-10 3,083 44 6,172.87 O.OOE+0O 2.63E-06 5.26E-06 Avg. IbV
Am-241 1.8331E-03 3,086.44 6,172.67 O.OOE+OD 5.86E+00 1.13E+01 0.0150 9.97E+14
Am-242n 1.4129E-06 3,086.44 6,172.87 O.oOE+0O 4.36E-03 8.72E-03 0.0250 2.195E+14
An-243 1.4774E-07 3,086.44 6,172.87 O.OOE+00 4.s6E-04 9.12E-04 0.0375 1862E+14
C-14 1.2671E-04 3,08e.44 ,172.87 O.OOE+OO a97E-01 7.94E-01 0.0osr I18sE+14
03-8 z2.8120E-08 3,088.44 6,172.87 0.OOE+00 8.68E-03 1.74E-02 0.0950 i.18nE,14
Cm-243 1.7.40E-07 3,086.44 6.172.87 0.00E+00 s.s4E040 1.11E643 7.0200 Se3.3E+1
CN-244 1.6962E-06 3.086.44 6,172.87 0.00E+00 6.24E4-3 1.QsE4- 000 1800.E+14
Co-60 1283.E+00 3,086A4 e,172.87 0.OOE+00 3.9-E+03 7.93E+03 03rs -011E+63
Cb-134 9.0541EZ 3,0864 6,172.87 O.OOE+00 2.79E+02 s.59E+02 o 575D1&S14E+l4
CP-134 3.21ssE30s 3C088.44 6,172.67 O.OE+00 9.94E402 1.EssE4 ossoo Z2E+13
CP-137 1.7064E+03 3,08.44 6,172.87 0.OOE+0a 83.1E+03 1.70E+04 12500 593E+14
Eu-154 1.53s8E-02 3,088.44 6,172.67 0.00E+00 4.74E+01 3.4E+01 1.7500 30953E+11
Eu-1s4 2.1283E40 3,086.44 6,172.87 O.OOE+oO 9.04E+01 1.31 E+02 22500 e37tE+t
FP-21 7.7108E-01 3,086a44 6,172.87 .O03E+00 231E+03 4.72E+03 z7soo s.os1+09
P23 1.1121E4- 3,08e644 6,172.67 0.00E+0 7.43E+01 1.86E+01 350 -034E40B
9-129 73e4E074 3,08s.4 6,172.67 O.OOE+000 27E0. 3 405-E3 3 s0000 212E+3
U-852 4.8263E701 3,088.44 6,172.67 O.OOE+00 700E+02 156E+03 7.0100 3 o E+2
i4237 1.2427Es00 3,08.44 6,172.87 O.OOE+00 34E-043 7.57E-03 Nom.nal .etonE+0g
Pa-231 3.8s11E-s 3.0a64 8.172.87 O.OOE+OO 1.19E-05 2.3sE-0s
U-210 7.3850E-17 3.086.44 6,172.67 0.00E+00 22SE-104 4.8E-01
P3-2147 -2.10+06 3,086.44 0,tn.07 O.OOE+oO 3.3E+03 1.30E+04
Pu-238 1.0393E-03 3.086.44 6,172.87 O.OOE+00 3.20E+-0 .841E+00
Fi-23s 5.s293E-0 3088.44 6017.07 O.OOE+a00 .71E+.0 7T1E+0T
P-240 2.0270E00 3.08644 6,172.87 O.OOE+00 60407E+.0 1.31E+01
Pu-241 1D01ssE41 3,08a44 172.a7 O.OOE+OO 3&15E+02 e.2sE+a2
Pu-242 2.3128E-o? 3,086.44 e,172.87 O OOE+oO 7.14E-04 1.43E43
Ra-228 8.2782E-14 3,0aa.44 e,172.97 O OOE+OO 1.63E-10 32eE-10
0 a-22 u 1.933SE-11 3,088.44 ,172487 O2OOE+OO 097E07 4.1E06
Ru-108 9.1684E402 3,080.44 e.1n2.a7 O.OOE+CO Za83E+02 5.66E+02
S-7s 1.301SE- 3,s0. 4arParme7 t OOE+0 4.02E42 8.04E42
Sn-12s 1.2167E405 3,085.44 e,172.87 Q.OOE+CO 3.76E402 7s51E402
Srt9 2.6045E+00 3,0sa.44 6,172.87 O.ODE+OO S.04E+3 1.e1E+04
TC-99 4.Y241E404 3,08a44 e.172.7 QOOE+OO 1.37E+OO Z.73E+oo
Th-22s 13713E-10 3.08se u6e172.87 Q.OOE+OO 4.23E407 a.46E407
Th-Mo 1.8090E-11 3.0sa4 6.172.7 0.03E+00 5.58&CS 1.12E407
Th-232 2.5278E-10 3.0aa44 6,e172.97 O.OOE+OO 7.sDE4-7 Es56E-s
TF-208 1.6947E-00 3,0sa44 s,172.87 O.OOE+OO s23E46 1.Q5E044

F-232 4.8737E-0e 3.08e.44 8,172.e7 Q.OOE+oO 1.50E404 3.01E404 ThermalPower
U-233 1.2203E-07 3,0aa.44 0,172.7 QOOE+OO 3.77E404 7.53E404 Nomia Hose Sounding
u-234 1.5925E-07 3.088.44 0,172W8 QOO0E+OO 4.92E404 9.83E404 Outu HeFOutpu
LI236 -2e1s4E-Qe 3.08e.44 O.oO 1.14E402 3.35E03 1.14E42 (Waft) - (Walt
U-238 1.2693E405 3,08e.44 8,172.8 O.ODE+CO 3.92E402 7.84E402 1 8DE+42 3.5E=
LO238 -&6331E-M 3,08e.44 Qoo 720(E43 7.09E-03 720E43 Total Total
Y-90 2.e06E+00 3.08e.44 4,172B87 QODOE+CO S.4E+03 1.e1E~o
Ot er dr 98o 10E+04 223.E+

mTemlt Sdedw 9 ,any "I- Summs, d Ch .9 cw i
T mpfl el Se ummar

From SFD Us3d Basi for Parameter DMofflusta
R dlW 1 :LW AND UZacHYDR1DE LW AN U ZIRC HYDRIDE

ful Isdn s SST
SOLb NM Constuni. U I U

BOL ENrichmen %' 1 m9.8 10 low bul1

BnpSummary (UWdf fBris for bWnup used in estiae
Fwan SFD Estkmfd

rt*l- 3086.44 - = adh
Soundh9:f- 8.n7 g dma.

checks_ _ _ _ _ _ _ _ _ _ _ _ _

EstimatedW
Bumupl folr Given lvup Estimated OL H 11lven EOL HU

tNobkA 3.39 I*o
BoundhEt 6.78 .

'Reactor slaridaw, co refloval. stbrage. aht or other db cwrhntng tat Isadallon oeased for hil.
bree batx far al lull associated wih Ns woehiel munt be Adied by 901 heay metl mass to ge spedf butxW vabise tWhdWT).

DOE/SNF/REP-(F7S
Ravislan D
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Fuel Radionuclide Inventory Worksheet I I

-Flyel and lTeavlatr tntmatulio
Fuel Name: TRIGA S6TD s 20 ZAIRE

SKIF ID C 486
FUel Unite & Deer. 80- ELEMENT
Heavy MetaUas: BOL15.448f EOL=15.28kg
ROD Swage Site.: NEEL

'Fuel deay ecart data: 8010
atatese as oe 2010

Template: TRIGA-SS (LW/U-ZzZx, SS101080%, U)
eromplete Burmup4UWd): 6.66

Template SOL Heavy Metal Mass (T):g 0.0195
Tamlate Deay fTW B vanS

Estimated
Canister usage:

180.702

K FAtimatti In X. X, b Y. y,, Gamma Sources
Photon Total

CIIWvd From Nominal Bounding Ful Wal Activity Nominal Fuel Bounding Fuel Energy Photonslee

RFadkoucdde Titpate Fuel BuITup (UWd)' Bumup (Wd)' (CI) bwentodes(CI) hwentorles(CI) Group (bounding)

Ac-227 &5173E-10 152.74 305.47 O.OOE.00 1.30E-07 2.60E-07 Av. keV
Am-241 I.8331E03 162.74 305.47 Q.OOE+00 2.80E-01 6.60E-01 0.0150 4.937E+13
Am-242m 1.4129E-06 152.74 305.47 .OE+00 2.16E-04 4.32E-04 OD.50 1.06E+13
Am-243 1.4774E-07 152.74 305.47 Q.OOE+00 2.26E-05 4.51E-05 0.075 9.22E+12
C-14 1.2871 E-04 152.74 305.47 Q.OOE+00 1.97E-02 33E-02 0.067 9.496E+12
Cl 36 2.8120E-06 162.74 305.47 O.OOE.00 4.30E44 &S9E-04 OJ6SO 5838+12

Cn-243 i.7940E07 152.74 305.47 .0Es+00 2.74E-045 58E-045 0.1250 4m72E+12
Cm-244 1.6962E-04 152.74 305.47 0.OOE+00 2.59E644 650 i8E04 02250 4.9s1E+12
Co-60 12839E+00 152.74 305.47 Q.OOEs00 1.96E+02 3.92E042 0.3750 2591E012
Cs-134 9.06411E402 152.74 305.47 Q.OOEc00 1.38E+01 2.77E188 -s750 0357E+13
Cs-1035 3.2193E05 152.74 305.47 .OOE00 4.92E41 3 9.83E-23 OJSO t.415E+12
Cs-137 2.7564E1D0 152.74 305.47 O.OOE+00 421E+02 6.42E02 12500 293SE+13
Eu-tS4 1S3638E-02 152.74 305.47 .OOEE00 2.36E+00 4.79E+00 11.75C0 IWAE+10
Eu-155 2.293E-02 152.74 305.47 O.OOE.00 4.47E-01 1.95E00 2250 3tS3E+10
F5-5 7.7156E-01 152.74 305.47 Q .OOE 00 * . 18E+0 2 23E s 6402 2.750D Z52E080

1-3 1.01tE6-02 152.74 305.47 O.OOEOD 1.70E+00 3.39E+0s SSOOO 2192E+07

I-t29 731884E-07 152.74 305.47 O.OOE.0 O.t3E404 272.E-04 56 eotM+02

Kr-85 2S26E4-1 162.74 305.47 O.OOEs4D 3.86Ec41 7.72Es41 7 O t Sm+01
R237 123427E306 152.74 305.47 0OOEMO0 1.9-0E4 .180E-04 11.0000 2191E+
Pa-231 3B.11E-049 152.74 305.47 O.OEc+00 6.840E07 1.t8E46
Pb2tO 7-388OE-15 152.74 305.47 O.OOE+00 1.13E9-t2 326E-t2
Pmr-147 Z.t123E+00 162.74 305.47 0.OOE+00 321E-02 6.42Ec-2
Pu2238 1.0363E403 162.74 305.47 Q.OOEc00 1.59E401 3.17E0t
Pu-29 5293E4-03 162.74 305.47 0.OOE+OO 745E-01 1.69E+3 0
Pu-240 Z1371'E-03 162.74 305.47 0.00Q400 3.SE-041 64SO1-01
Pu-2411 t.0195E-41 152.74 305.47 0.00Q+00 2176Ec01 36.6E+t0
Pu-242 2.3188E-07 162.74 305.47 0.OOE+00 3 E4-05 7.07E-06
Pa426 52782E-14 152.74 305.47 O.OOE040 2.56E-12 1 061E-11
Ra-22 1.9338E-10 162.74 305.47 0.OOE040 7.95E4-06 .91E8-0
RU-106 .1684E-02 152.74 305.47 0.0QOEc0 1.40E+01 3.80Eo e u

S-279 1.t318E-05 152.74 305.47 0O.OE400 1.99E43- 3.98E-03
Sn-126 1.2167E4-05 12.74 305.7 6.OOEc0 16.6E-03 3.72E-03
Sr-90 2Z604E+00 152.74 305.47 O.OOEc40 3.98E+02 7.98Es42
Tc-4 4.424E4-04 162.74 305.47 OOE.00 1.76E4-02 1.35E401
Tb29 1.3713E-10 152.74 305.47 O.1OE80 24.9E8-0 4.15E-08
Th23 0 11.8Q9OE-1t t 2.i4 305A47 O.COE+00 2.76E-W 5.53E49
Th4- 2S278E-10 t2.74 305.47 .OOE+00 3.B68E08 7.72E48
Te a ud 1.6947E48 152.74 305.47 O.OE+O 2S9E406 1.1i8E60

U-232 4.827M-08 152.i4 305.47 O.OOE+CC 7.44E406 1.49E4-5 Tnennal Power

U-233 12203E4U7 12 4 305e7 O.ODE+i tmB8E45 a.73E45 Nominal Heat, Bouning
U-234 1-S925E47 152.74 305.47 O.OOE+OO 2.43E405 4.86E405 Ou404 16mOut
U-235 -2.S194E406 152.74 QOO1 6.68E403 628E403 8.68E4-3 tlw )s Mans)

U-236 i2693E405 12 i4 305.47 O.OOE+CO t.94E4-3 3.88E403 GME40 *1.78St
U-238 -&633tE408 152.74 0.00 4.15E403 4.tSE43 4.tSE43 I Toitil Total
Y-90 2.6C60E+C0 152.74 305.47 O.OOE+CO 3.98E+02 7.96E+02
Othr Radionucides 55tIE+02 1.10E+03 I

111 T Vlen Skeletion Su sBuunp 9_t.fy MW Checkss*^ -
Temptate Selection Summary _

From SFD Used Basis for Parameter Differences:
Reactor M :od|ator LW AN U ZRC HYDHIDE LW AND U ZIRC HYDRIDE

Fud Clad SST SSE
*OL WU Conaltuents: U U

60L Enrlchment % 2D0 DDo00C41 10 lo 20.1

Bnumup Sumnmnary (Wdf fBois 10r burnup used hI estimate:

Irom SFD ted
komialn 152I74 dc isadiaed lwnime heavy Coal was dmeocyed.

ounfdfng-J 305s blearrodobebhx narh bnvW.

Checks 77

Bwmup uIpdW~2 Given Uwnwup sbtiated EOL NWIGIm EOL H0

Bouding O.511
Reeorl n. co remoal. age. tpg or w eornmi e braan cead br b.

eTcm bap lor ful e lodated watis w ot nes be dyld by AOL huavy mntal aues lo get opecl:c btaeru values (MWdT).

DOEISNFiREP-07
FRevision 0
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Fuel Radionuclide Inventory Worksheet - - :
I, facl and Toolate Jafrnal , ,.

Fuel asm: TRU SCRAP SNF (U METAL)
SNF D4: b 904

Fuel t..btb & DeCs-. 1- CANISTER OF SCRAP
Hevy Bats Mas. SOL ; EOL10633t8kg
ROD Storage Ste: NEEL

'FOl day start dae: 1994
Wtimat as ee 20to

Template: FERMI (Fast Zlrc. 10 W 40%. U)
"renplate Saumup0Wd)-: 6.67250

Teniplata BOL Heavy Metal M I(T) 0.018774
*npveuei~ny *Tn_. *1: ,

EsUrnated
Canister usaSe:

HIC
4.00

pL Ssiimates m xe Xb Is Y. Yb Gamma, Sources

Photon Total
CIMWd From Nominal Bounding Fuel blti ActlvitY Nominal Fuel Bounding Fuel Energy Photon&%Gc

tKadonuclide Template Fuel urnup (uWd)' Bumnup/(Wd)f (Co) 1wentories(Ci) nventodes(Ci) Group Rhounding)
Ac-227 2.1509E-08 93,768.99 93,768.99 O.ODE+0O 2.02E-03 2.02E-03 Avg. NOV
Am-241 4.6529E-07 93,768.99 93,768.99 O.OOE+O0 4-368-02 4.36E-02 0.0150 1.005E+16
Am-242m 0.0000E+00 93,768.99 93,768.99 O.DE+00 O.OOE+00 O.OOE+000 0.0250 tt31E+15
An-243 8.3923E-15 93,768.99 93,768.99 O.O0E+00 7.87E-10 7.87E-10 0.0375 1652E+15
G-14 2.1765EO-S 93,768.99 93,768.99 0.00D+O0 2.04E+00 2.04E+00 0.0675 1.945E+15
CI.38 5.5188E-08 93,768.99 93,768.99 0.00E+00 5.17E-03 5.17E-03 0.0850 1.196E+15
Cm-243 2.5208E-14 93,768.99 93,768.99 O.ODE+00 2.36E-09 2.36E-09 0.1250 7.729E+14
Cm-244 1.1259E-15 93,768.99 93,768.99 O.OOE+00 1.06E-10 1.06E-10 0o0 1.009E+15
Co-60 2.9094E-02 93,768.99 93,768.99 O.ODE+00 2.73E+03 2.73E+03 0.3750 4.620E+14
Cs-134 5.1932E-04 93,768.99 903,768.99 0.00E+00 4.87E+01 4.87E+01 0.5750 7.669E+15
Cs-135 4.4996E-05 93,76899 93,768.99 0.OOE+0O 4.22E+00 4.22E+00 08500 7.397E+13
Cs-137 2.1867M+00 93,768.99 93,768.99 O.OOE+OO 2.05E+05 2.05E+0 12500 t2271E+14
Eu-154 9.2837E-04 93.78899 93,768.99 O.ODE+OO 871 71E+01

2457E4DM

3&5000 2.63E+07
1-129 S OOOE+00 1.07E-01 1.07E-01 5.0000 D 353E+03
Kr-85 93.76899 93,768.99 O.OOE+00 1.32E+04 1.32E+04 7.0000 4.3s1E+02
Np-237
Pa-231

93.76899 93.76a99 O.OOE+00 3.10E-01 3.10E-01 11.000 3.798E+01
93.76899 93,768.99 O.OOE+00 737-03 7i37E-03
93,768.99 93,768.99 O.OOE++00 6.96-08 6.96E-08
93,78&99 sB,768SS99 0.00+00 2.14E+04 2.14E+04
93,78899 93.768.99 O.OE+00 1,B8E+01 tB8E+01

PU-23M 93,768.99 0.00D+00 13E+03 1.83E+03
-

Pu-240 6.8056E-05 93,76899 93.76899 O.OOE+00 638E+00 6.388+00
Pu-241 1.0939E-05 93,768.99 90,76899 O.OOE+00 1.03E+00 1.03E+00
Pu-242 4.3751E-13 93,768.99 93,768.99 O.OOE+00 4.10E-08 4.10E-08
Ra-226 4.0428E-12 93,768.99 93.768.99 O.OE+00 3.79E-07 3.79E-07
Pa-228 2.1032E-11 93,768.99 90,76&99 O.ODE+00 1.97E-06 1.97E-06
Ru-1106 2.9077-04 93,768.99 93,768&99 O.ODE+00 2.73E+01 2.73E+01
Se-79 1.6492E-06 93,788.99 90,76899 O.OE+00 1.55E+00 158E+O0
Sn-126 3.7564E-0S 93,768.99 93,76899 0.00E+00 3.52E+00 3.52E+O0
Sr-90 I.96E+.00 93,768.99 93768.99 O.OOE+00 1.82E+05 1B2E+05
Tc-99 4.4842E-04 93,768.99 93,768.99 O.ODE+00 4.20E+01 420E+01
Th-229 1.B544E-11 93,768.99 93,768.99 0.00E+00 1.74E-06 1.74E-06
T-O10 U.0605E-10 93,768.99 93,76899 0.001+00 182E065 8.50E405
Th-232 2.3574E- 1 93,768.99 93.768.SI9 QODE+CO 2.22E405 2.22E405
11- 7.0323E49 S13,768.99 93768.99 O.ODE+DO 6.59E404 8.59E2-44

iJ23 1.9106E408 S13,768.99 93,768.99 QODOE;40 1.79E43 1.79E43
I.I.3 9.6774E4S9 93,768.99 93,768.Sb9 Q.ODE+CO 9.Q'E404 9.07E044
U-234 4.8795E46 93,768.99 93,768.99 Q.OOE+OO 4.58E41 4.5E-01
U4!35 -2.3191E456 93:768.99 QOO0 1.18E41 QO.DE+OD 1.18SE401
U-235 1.2633ME45 93,768.99 S13,768.SI9 QO.OE+OO 1.18E+OD 1.18E+OO
LI-= 49.5407E-08 93,768.99 QD0 5.3E402 4.42E402 5.32E 02
Y4D 1.9396E+DO 93,768.99 S13,768.99 O.ODE+DO 1B2E+05 1B82E+OS
Other Radionulds 2.0+E+OS 2.04E+OS

Template Sealection Sumnmary
From SFO Used 34115is~for Pameter Dffferences:

Pr=or FAST TuyisiT esd l 9ie bg _ :
Fuet Ila bigi U KN 7 . 1RC This kW mahes On SiWln eW (Wl-) nWd NKUsriadae eo)

*OL tMM Constitents U U
SO2L Enrlchint %: 10 b 40

unmup Sumnury(MWd) - Basih or bunup used In estimate:

Frem SFD Eatimated
oma* h 93,768v9 N dbsetw "Wbm

Bou |h: 93,7e88 tuma 99tned by asmv 8CE ta n*W mm gaL Mice EDL

Checks ,

Esi ted
Suup Ipw I -Gboen Sumsp Eatmnted EOL HtVGiven EL HU

Bounirw 141 0e
' oppkiger dvw date eonidg ia Wradain ceased horbet

Thermal Power

Nominal Heat Bounding
Output Ha Output
(Watts) (Watts)
2a.8403 2.3E4083

Total Total

Total b fr at Mel kW odaltd ithble wwheet mte be divided by SOL hWavy mewal m-a get ON eadc bump value.s (wv ).

DOEISNFJIREP-M7
Revisionl 0

March 2003
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l, 1.

I
Fuel Radionuclid Inventory Worksheet

Fuel Ham. 1UMMY P054
SNIP ID O 271

Fuel Units, & Desmn. 5-15S X I ROD ARRAY
IHesvy lMotal Msan: BOL.22MVk. EO4.-= .86g
ROB Storage Sl~en INEEL

'Fuid desSturt dee. 1977
Estimatesasof 201O

Temptlae: PWR No Water, Zirc. 0 b 5%, U)
Telp-e BuupWWW: 61.92

Template SOL Heavy MePld Msn (Itlfl OD0.17W911
Template DeM Tnee 25 Yom

Estimated
Cantster usa: J

Bare Fud Transfer

-IiL Estimatde -1 - 8 b Y. n. Gamnma Sources
Photonf TotaW

CUW~d Fror Nominal BoU1ding Fuel kIiltiaActivity NominalFueld BondngFuel Enegy Pihotonlse
Radionuclls Template Fuel Burmup(Wd Bumup (1Wd) (Cl bentrnla(Co lvenuiC Group (bounding)
Ac-227 6.6376E-10 63,036.30 63,666.96 O.OOE+00 4.18E-05 4.23E-06 Avg. U*V
Am-241 1.3144E Ot 63,038.30 63,666.96 O.OE+00 8.29E+03 8.37E+03 0.0150 4330E+15
An-242m 3.0039E404 63,036.30 63,666.96 OO.E+00 1.89E+01 1m.1E+01 0.02s0 o.769E+14
Am,243 6.2629E-04 63,036.30 63,666.96 O.OOE+oo 3.95E+01 399E+01 0037s 8.486E+14
C-14 4.7%E5-05 63,03630 63,666.96 0.0E+00 3.02E+00 3.0sE+o00 os57s 9258E+14
C83e 8.029M7-07 63,036.30 63,668.98 O.OOE+0 S.OSE-02 5.116E2 0.0os 4.906E+14
C-1243 39.993E-04 63,036.30 63,66.96 o.o0E+00 6.02E+01 2.04E201 0.1.250 2584E+2 4
Cm-244 7.8541E-4 2 63,036.30 63,666.96 O.OE+00 433E+9 3 4.37E+03 02200 4211Et14
co-e0 9.504603 63,036.30 63,666.96 0.006+00 6.65601 6.16-02 0.3750 I3.07E+14
Cs-134 1.1662E43 63,036.30 63,666.98 O.OE+00 7.31E+01 7.42E+t0 0.57so 4.152E+15
Cus- 35 .4433E45 83,03e.30 83,6St.98 o.ooE+oo Q10E-Ot s.1sEE41 oar sso.1s6Et13
CS-137 1.7603E+00 63,036.30 63,6868.98 Q.OOE+OO 111E+05 1.12E+05 12500 1.107Et14
Eu-1154 4.5203E-M 63,0313M 63,668.9ii O.OCE+00 2.8sE+03 2 ssE+03 1.75M0 2.42SEt12
Eut155 7.1479E403 63,036.30 63,565.9e 0.05E+oo 4s51E+02 4.SSEt02 22500 4.480E+08
FeSS5 &19s1sE-4 63,0380M 63.65e.98 O.OOE+DO 3.90E+01 &94E+01 Z7500 S035E+0l8
H-3 a8386E42 63O0a30 63,658.8 se QOE+OO 2.2s9E+03 _Z32E+03 3.5OO 6.596E+07
1.12s s.828SE47 63,3e30 63.66e.9t O.ODE+OO 6.20E402 6.26E402 5.oxo0 z i20E+-07
iKr-85 5.3844E-02 83,030.30 83,668.9e O.oDE+COD &3E+03 a43E+03 7.00X0 3251E+05
I*237 1.054eE-M 63,038.30 63,55t.98 O.oDE+Co &6.6E41 S.7tE-01 11.0COO 3.73tEtOS
Pa-231 1.U370E-09 63,038e30 63.6ee.9t O.OOE+Oo 7.17E405 7.24E405

J

I
-J
J

P5.210 3.3624E-1 63,03630 63,6696 0.0OE+O0 2.12E-06 2.14E-0
Pfn-147 5.1211E43 63,036.30 63,666.96 OO.E+00 323E+02 326E+02
PU.238 8.06696.02 63,03630 63,66.96 0.OOE+00 5.09E+03 t.14E+03
Pu,33s 1.t9626f42 6.at30 n8 o6.OO+D 733E.02 7.40EtO2

O.OE+00 9526E+02 9.61E+02
PU-241 1.4567E+00 3,036.30 63,666.96 O.ODE+00 Q 18E+04 9.27E+04
Pu-242 6.4260E605 63036.30 63,666.96 0.00E+00 4.05E+00 4.09E+00
Ra-226 1.1326E-10 63,036.30 63,66696 0.05E+0 T7sE-06 7.2SE-06
Ra-228 5.1s41E-12 63,036.30 63,66.96 O.OE+00 3.27-07 3.30E07
Ru-105 5.9012E-07 63,03630 63,666.96 O.ODE+00 372E402 a76E-02
sO-79 12379Es05 63,03630 63,666.96 o.OOE+00 7.80-0E 7.83E-01

Sn-128 2.521OE606 63,036.30 63,666.96 o.OoE+00 1t.59+00 t.6tE+00
Sr-90 1.1630E+00 63,036.30 63,6696 0.OOE+00 7.33E+04 7.40E+04
Tc-99 3957E-04 63.036.30 636.96 0.006E+00 2.48E+1 2.S1E+01
Thb229 -569E-11 63103B30 636.96 O.O06E+0D 5.40E-06 5.46E-06
Th-230 1.4493E-06 63,036.30 63,686696 o.O0E+00 .14E-04 9.23E-04
Th-232 S.2923E-12 63,036.30 63,66696 se OOE+00 .34E-07 _ 37E-07
T1,208 1.9202E-07 63,036.30 63,66696 o.0oE+00 1.21E-02 1.22E-02
U-232 52083E-07 63.036830 63,666.96 O.O0E+00 3.28E-02 3.32E-02
U-233 2.4336E.06 63,036.0 63,666.96 O.OOE+00 1.54E-03 1.55E-03
U-234 4.7012E-06 63,036 6,666.96 O.ODF+00 2.96E+00 2.99E+00
u-235 -1.4492-06 63,036.30 O.0 1.26E-0 3sE4-02 1.26E-01
U-23s 7.5759E06 6o3,.30 63,666.96 O.OE+00 4.78E-011 4.2E-01
U-23 -2.6129E-07 63.036.30 0.00 7.48E-01 7.32E-0 7.48E-01
Y490 t.1631E+00 63,036.30 63,66696 O.OOE+00 7.33E+04 7.41E+04
Other Pdnudkes 1.06E+06 1.08E+06

iTemxto Selixeting Summ ndCaryd _ __ __ _ Summary_ an .

Tem,,plate Selection Summ ru V
Fron SFC Used Basis for Parameter Difference.

Reactor UGa WATER | LKW WATER
Fud= Cbddh ZRC zinc

SOL HU Conlstlent: U . U
i3L Eneutd -/.I 2-559999934 OW 6 to5

nenup Summary (MWdf Bsi for burnup used In est
From SFD Estimated

Nanwl: 63,06024 haW Wm &KW km,* SD (axbweredIDW4
Sowndkwlpt 66.6Ns9s1 t20,8 8. W lbnWVt drK t SFD t b red~WX

Checks : I

sumnup Uu W Given ED u EOL HM__ EOL H I C
Ncmiwft- 0.79 0.9i .

Ibundhstl OmO I.

I

I

Thermal Power

Nominal Hean Bounding .
Output HeatUOup
(watts) : (Walt9s
1.73E,03 1.75EtO3

Total Total

'Resolor adown, cor moval. dorage.dphg cdE dalconim* tlat rada ca br luhl.

Irotl butaw tord ushk assodazed wit of wo*Ae rt be dvided by 906. heavy meW mas 0 got vctbl vaus (0Wd'T)

00EISNF/REP-078 act20MaRPe 25D3
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Fuel Radionuclide hwentory Worksheet

. FIe! and elmTliate oin"fw ma ^a I
Fue Nme. USAJK FUEL PINS

SINF W k: 366
Fuel IMnKs & Descr 66- ROD
Heavy Natal Ma: SOL. ; EOL8.039kg
ROD Soage Sile: IEEL

'Fuel decay Mer date: 1994
Eetemas e d: 2010

Tarpiete: (Wort Cwe)
Ternplate Bnmup(NWtd: 625

Tample SOL Heavy Meta Ma (NT: 0.0018665
TerVptate Decay Thne: 15 years

Esthkated
Canister usage:

0.5x1W

I! Eatiniates -im in , , b Y. Yb Gamnua Sources

Photon Totl
ClUWd From Nomindal Bounding Fuel Iitial Actity Nminal Fuel Bounding Fuel Energy Photonsfaec

Padionuctide Template Fuel Burnup (UWd Burnup (iWd) (C) Ibnventorles(CI) lnventodes(CI) Group (bounding)
Ac-227 I.4157E-06 7,639.69 7,639.69 0.00D+00 1.D8E-02 1.D8E42 Avg. NV
An-241 6.2608E+00 7,639.69 7.639.89 0.ODE+00 4.76E+04 4.78E+04 0.0150 2.E0+16
An-242rn 1.8448E-02 7.639.69 7,639.69 O.OE+00 1.41E+02 1.41E+02 oMso 3.913E51
AF-243 1.6352E-02 7,639.69 7,639.69 Q.DDE+00 1.25E+02 1.25E+02 0.0375 34A9E+15
C-14 12112E-01 7.639.69 7.639.69 0.00+00 9.25E02 9.25+02 o0s 4M4E+15
Ci-36 2266E-03 7,639.69 7,639.69 O.ODE+00 1.75Es01 1.75E+01 0M0850 1.43+15
Cm-243 1.4088E-03 7,639.69 7,639.69 O.OE+DO 6.IIE+01 1.8E-0s1 01250 1.696EA.0
Crn-244 36224E41 7,639.69 7,639.09 O.OE+00 2.77E+0B3 2.77E403 02500 1 MB8E+16
Co4-0 38998E2602 7,639.69 7.639.69 0.0E+-O 2.98E+006 2.98E+06 0.3750 6 37sEZ14
Cs-134 2.8276E-01 7,639.69 7,639.69 0.00+00 2.16E+03 2.16E+03 0575D 9797E+15
Cs-135 4.4976E-04 7.639.69 7,639.69 QOD.Es0O 3.W6E+6 -3050 oA50D 15-21E+6-
Cs-137 3.34D5Ec01 7,639.69 7.639.69 O.OE+00 2.55E+05 2.55E+0D 1250D 22144117
Eu-154 6.2585E+4 7.639.69 703.69 QOD.E+0D 4.78E+04 4.78E+04 1375W 3.04E+13
Eu-155 1.1271E+OD 7,639.09 0A. 2 O.ODE+DO 8.61E+03 261E+03 2252 1.174E+12
FIF-5 6.06249E+01 7.639.69 703.69 QOD1E+0 4.63E+00 4.63E+02 2.7soo J 23E+10
P-3 7.678E-01 7,639.69 0 .00 OD2+D0 5.71E+03 8.71E+03 350 6ss2E+07
1-129 1.0618E-045 7.639.69 703.09 O.ODE+00 &1IE42 a11E42 SAM0 0. +07
<r-85 2.1802E+OD 7,639.69 7639.09 0.00E+00 1.67E+04 1.67E+04 70c 1553E+D6

27 15-626E404 7.63969 7,639.69 O.OE+00 t.19E+D0 1.19E+OD 1100CO 2241E+D5
Ba-231 Z868E-06 7,639.69 7,69.69 0.00E+00 2.19E02 219E042
i-210 Z.O448E-4 7,639.69 7,639.69 0.&E+00 1.56E405 1.456E05
FnF-147 3.3212E+0D 7,639.69 7,69.69 0.00&+00 2.542+04 2.54E+04

-O238 4.54OE401 7,.639.69 0.D 2.07E+03 QOD.E+0D 2.07E+03
Tc-M9 -4.82DE4-0 7. 7,639.69 0.00 6+002 QOD.E+D0 2.0E+&2
pu-240 4.OD9SE41 7.639.09 7 .9 019E+02 O.5E+DD 5.19E+&2
Iu-241 2.526-E+01 7.639.69 7.69 02.0+04 Q.8OE+D0 &22E+4

Ih-242 -1.1381E04 769.69 7 .69 1.38E+600 .12E601 .1.63E+00
Ra-226 1.0977E-4 7.639.69 7,639.69 O.OE+0O 8 1E405 &39E5-0
ia-228 5.4624E4U7 7,09.69 7A.639. QODE+CO 4.17E403 4.17E43
u-106 .7939E-043 7,639.69 7,639.09 0.00E+O 2.90E+01 2.9E+001

SU-79 16186E04 7,639.69 7,69.69 0.006+00 1.47E+00 1.47E+00
Sn-126 1.8673E-04 7,639.69 7,639.69 O.OE+00 I.27E+60 1.27E+70
Sr-9D 3.1860E+01 7,639.69 7,639.69 6.OOE+0 2.43E+00 4.43E+00
Tc499 6.7678E43 7.039.69 7.09.69 O.ODE+OD 5.17E+01 5.17Es41
TIF229 7292SE4U7 7.639.69 7,83.69 O.ODE+CO SS7E403 5&57E-M
Ti-23 2.491E6-0 7,639.89 769.69 0.0DE+00 1.85E702 1.85E702
W=3 8.02D8E407 7.639.69 7,83.69 O.ODE+CO 4.6DE403 4 SDE403
Ti2D8 1.0599E-04 7.639.69 7,639.9 QO.E+CO 8.10E01 8.8E-01
U-232 Z89743E404 7.639.69 7.839.9 QO&OE+CO 20E+DD0 2C0E+CO Tnemal Pwr
l) 233 3.8128E404 7,639.69 7AW.89. O.ODE+CO 2.76E+DD Z76E+CO No~nal Hisst iBounding
iJ23 12788E402 7,839.69 7.6294 Output.7+0 97E+1 1 Heast utput
iA2135 5.7486E404 7,639.69 7,0.69 692E-03 4.40E+&O 4.4CE+CO tWts) ( wafts)
iS2136 2-3485E404 7 039.69 7,639.9 QO&E1+DO 1.79E+&O 1.79E+ODO 1 &IE+44 ILSEe40
UiJ23 1.1581E404 7069.89 7,09.69 &SIE-04 8.8E401 a86E41 Total Total
Y490 3.18£0E2+011 7.039.69 7,63.69 QO&OE+DO 2.43E+DS Z43E+OS
Dlhe ia rcids S.14E+DS &.14rE+05

O IL Tnt. eectidon Siuinry, Rurrp S surnto god Chedo;;- {
eonsf Seleton Sumnuqar

romn UFD Used Basis for Parameter Differences:
Reactor Toe tWorst Cass)

Fe c ng SSTinro"l Tio6s9bldeuldias e t aeu ess hi mused.
SOL HU CodluuFturi tU U. lh, & Pu

FOL Enruent %/. O b100

Burnup Sumninaqy JMWdf lBasis for burnup used In estimate:

From SFD iEstitedI

BoundVng- 7.639. E 5idnb9 bampeelinnnd by _ar" BOL h u _i; Isus wast EOL

Checks

|E - matdet
surnup 111dipUid Gvn Brup Ed~rimtd SOt. HU~tlven SOL HlU

NOR111t41 1421 _ 89164
Bot-r-W-1 1421J

'Readeor iaw,. mme rnYoval, strqge, hpiirng or oMmr due confimeIbg t Inadaaon ceaned fcr le.

Irota hemup kr s ful assodatad wIh s woulcsheet ad be dvlded by 01 heavy metal maes ID get epecifi (IalesMW).

DOESISNIFJIEP-078
- Revisin 0

March 2003
Page C-315 of C0-81



I
Fuel Raditnuclld Imkentory Worksheet

I. fart ttTCm~vbtOulkn10Utio , --11
Fuel Maeow VBWR (GENEVA)

SNF ID 0 285
Fuel unite & ineeaI2 4 -6 X 6 ROD ARRAY
140vvyMetall M.w BOL-12.536ka9; EOL.12.39210
ROD Storage SiUN INEE

'FUeO dwcq sIt daei 1961
Eatimates - of, 2010

Template: Patfindar (Uh Water. SST. e0ob 100% U)
'
5
1empt Buup(TW* 6.01

Te&plam Nesv Metal tea (MTr u 0.000128t82
T-i Dv Th- 38

Estimated
Cansr a

16x1W I
0.31

iIL Eatnmat6 36 Xb b Ye Ira Ga Sourc
P:ototP ToW

CUWd From Nodinal BoundWg Fuel InISi Actiity Nomina Fuel Bounding Fuct Energy Pliotovif
Radloetucde Template Fuel Bmwupl (Wd)E Bumup(UWd\ - (CI) bwentorisM(C I. bventoes(CI) Group ( )oundin
Ac-227 2.3344E-08 135.65 271.30 O.OOE+CD0 37E-06 6.33E-06 Avg UMV
An-241 1.1 13sE-04 135.65 271.30 O.OE+00 E1.E-02 3.02E-02 0.0150 Z025E+13

Am-242m 8.5075E-09 135.55 271.30 o.OOE+00 1.15E-06 2.31E-06 o.o050 4208E+12

Am-243 9.8519E-10 135.65 271.30 0.00c+00 1.34E-07 2.67E-07 0.0375 3640E+12

C-14 23012E-04 135.65 271.30 o.oOE+00 3.12E-02 S.24E402 0.0575 3.923E+12

CI-36 1.2261E-06 135.85 271.30 0.006+00 1.866-04 3.33E-04 .o 0850 2370E+12

Cm-243 2.4875E-10 13.65 271.30 0.006+00 3.376-08 6.75E-0 0.1250 1.5396.12
Cm-244 2.317BE-09 135.65 271.30 O.OOE+00 &14E-07 6.2sE-07 02250 2040E+12

Co-60 7.0849E402 135.65 271.30 O.OOE+00 9.61E+00 1.92E+01 0370 8.900E+11
Cs-134 &0266E-06 135.6 271.30 O.OOE+00 4.iIE-04 a21E-04 0.s75 1.466E+6i

C-13M 10316E-06 135.66 27130 O.o0E+00 4.11E-03 822E-03 0.85e0 1.464E+tt

Cs-137 1.4511E+00 135.65 271.30 o.OOE+00 1.97E+02 3.94E+02 1.2500 1.475E+12
Eu-154 6.965S-04 135.65 271.30 O.ooE+00 9.0aE-02 1.82E-01 1.7500 32409

Eu-156 6.98CE-04 135.55 271.30 O.OOE+00 9.48E4- 1.90E-1 2.2500 7.47E.06

Fe-65 1.2318E-03 135.65 271.30 O.ooE+0O 1.67E-01 3.34E-01 2.7500 2297E+05

H-3 2.5141E-03 135.85 271.30 O.OOE+00 3.41E-01 6.82E-01 3.5000 3378E+01

j

j

j
1-129 7.319SE-07 I4

P231 I4 s2416 135.6 271.30 O.ooE+00 614E-0S 1.23E-05
Pb-210 64476E-13 135.66 271.30 O.OOE+00 875E-11 1.75E-10
Pm-147 1.16s1E-03 135.65 271.30 O.OOE+00 1s8E-1 3166E01
Pu-238 2.9617E-04 135.66 271.30 O.ooE+00 4.0E-042 &OE1-02
Pu-239 6.6772E-04 1365 271.30 0.00E+00 9.06E-02 1.81E-0l
Pu-240 .6839E-05 135.65 271.30 O.o0E+00 1.1E4-02 2.36E-02
Pu-241 7.1514E-04 135.65 271.30 O.ooE+00 9.70E-02 1.94E-01
Pu-242 1.9717E-09 135.85 271.30 o.ODE+00 2.67E-07 5.35E-07
Re-226 1.7654E-12 135.85 271.30 0.006+00 2.396-10 4.79E-10
Re-228 8.2928E-12 135.85 27130 o.DOE+0O 1.12E-09 2.25E-09
Ru-10 1.8419E-10 135.65 271.30 o.C0E+00 2.50E-06 5.03E-08
So-7 E.3223E-0s 135.65 271.30 O.oDE+oO 1.79E403 &SME03
Sn 126 t.14s3E45 135.65 271.30 o.ODE+00 1.s6E43 3.12E403
sr-so 1.3649E+C0 135.85 27.30 O.ODE+Co ta85E+02 l70E+C2
TC-9O 4.666E-04 135.65 27130 o.oCE+00 833E2-0 1-Y7E-4
Th-22s t4s47E-11 135S65 27130 O.OoE+CO Esg7E-s 3.95E-s_

Th-230 1.6617E-10 13565 m7130 O.OOE+CO 22sE-08 4.s1E-08
Th-232 8336E-12 13S65 2m130 Q.OOE+CO 1.16E409 2.26E-s
TI-208 2.1664E48 135.65 271.30 ODDOE+Co 2.s4E408 5.88E468
U-232 5s8669E-08 135.65 271.30 QOOE+CO 7.s6E460 1.59E-0
u-233 l1847E409 135.65 271.30 O.OoE+CO 4.32E407 8.64E407
U-234 l8769E407 135.65 271.30 o.ODE+00 5.28E405 1.05E044
U-235 -2.7'761E408 135.65 MO.Do 5.9E-3 5.62E403 5.s3E43
U-230 1.619DE-5 13.65 271.30 QOOE+DO 2.20E403 4.39E403
U288 2.ss47E-0s 135.65 a0.0 3.2sE43 128E43 3.28E403
YgO0 1.36s2E+00 135S65 271.30 O.oDE+CO 1.8sE+02 l7CE+02_
Othe Ralouckles 2.24E+02 4.48E+c2

lUTe b &hc f-d S- r, BurmS _un, and CheckF L . I t -: Y- ; ~1,
Template Selection Sumnary r

From SFD Used flti lto Parameter DifferOncew
ReaCto M a lu-HT U(3t WAYM Tehjdr e U HTl Ee bsefrtie utd remw.

Ful Cbdd h9 S ST e aT d er parearsu Ntewt
0 HU Cmstbuen u r u

0OL barichmni % 2.12m7657 600o 100

Bumnup Sumimary (UWdf fo Ba 0r bump used In estimat:
From SFD Estia

NMWW:l had35 1 becthed bkm t heavy mel - desirwet
271. ojsnde,| amed m xB bu vft n bbmh.

IChecks _ _ _ _ _ _ I

i
I

i
I
I

Thernal Power
Nomibia Heal Bourkding,

Oulpuet Has Oulpit
=Wa s) (Waft)

2.374+06 4.741+.0
Toa Total

I
M - fish ae z u wv..a I Estimt E0 HMGen E0L HNM

I TRoNmabh&

BoumFst
. .

'Rear *wa vwos core rmoval, sag. dippig or ot deah confilmi to Irraial se fhr fud.
'Tobl bNo hr ford ful asaodated wre Uf wohs1 must be cvkded by B0b heay meal mass W get specIlic 1aru vdkise (MW ).
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Fuel Radionuclide Iventory Worksheet
3LFae ad Templated- ti on-mn li =

Fuel :nw VEPOD
SNF ID . 2e6

Fusl Uins & O4aD: 20 -15 X S ROD ARRAY
HeavyMa Mass: OL-M94828g: EOLtM.178kg
ROD S0age S5re: REEL

'Fue dec start dae: 1983
Estimsaes el:h 201O

Template: PWR (Li Water, ZDrc. b0 ID , U)
strmpnte BanUW d): 61.92

TemRplate OL Heavy Met Ems : 0.00176911
Templat Decay TW1 . 25 yesrs

Estimated
Canister usage:

Sare Fuel Transfer

PL stiaes In ^ lx. Xb b Y. Yb Galmma Sources
: - . ~~~~~~~~~~~~~~~~~~~~~Photon ToWa

atUlWd From Nominal Sounding Fuel ittialtvity Nombnal Fuet Bouncling Fuel Energy Plwon/ec
Pacincil Te mpbte Fuel Sumup (IWd Sunup (Wd)s (Co bventorks(C) laetres(C) Group a-COuNd)

Ac-237 6.6376E-10 300,603.76 601,207.51 O.OOE+00 9.OOE-04 3.99E-04 AVg. 3V
Am-241 1.3144E-01 300.603.76 601,207.51 0.90E+00 3.95E+04 7.90E+04 0.ot50 43.068E61
Am-242rn S.}2 -04 300,603.76 601,207.51 O.OOE+00 9.03E+01 1.812E+02 00250 82.0E+15
Am2U34 6.2629E-04 300,603.76 601207.51 0.00Q+00 .51E+02 1.77E+02 0.0375 8.014E+.1
C-14 4.7965E-05 300,603.76 601,207.51 0.OOE+00 1.44E+01 Z.8BE+01 0.650 8742E+1
ClW 368.029r7E407 300.603.76 601".2051 O.OOE+OO 2.41 E-01 4.83E4-1 0.01150 4.632E+tS
Cm-243 31t993E-04 300,603.76 601,207.61 0.00E+00 6.02E+01 1.92E+02 0.1250 33e4E+15
Cm244 7.1851E-02 300,60.76 60120751 OOOE1+CO 2.16E+04 4.32E+04 0225 35M7+tS
Co-60 9.5220E-03 S00,603.76 60t20751 O.OOE+00 2.a6E+03 5.72E+03 037s 1.706E+16
Cs-134 1.1662E-03 300,603.76 60120751 QODOE+CO 3.51E+02 7.01E+02 05750 3J21E+16
Cs-135 i.4433E405 3C0,603.76 60120751 Q.OOE+00 4.34E+00 &68E+00 oa50 7.733E+14
Cs-137 1.7603E+C0 300,80&76 601.207.51 QODOE+00 S.29E+CS 1.06E+06 t.2500 Ib"EM5
Eu-154 45203E-02 300,603.76 601207.51 0.00E+00 1.36E+04 2.72E+04 1.7500 2290E+13
Eu-155 7.1479E403 500,603.76 601207.51 O.OOE+00 2.15E+03 4.30E+03 2Yo0 4231E+09
Fe-5_ 6.1919E-04 300,60376 601207.51 O.OE+00 1.B6E+02 _ 3.72E602 I

064.5- 5.3844E.02-
Hp-237 1.0546E-06
Pa-231 1.1370E-02
Pb-210 3.3624E-11
Pm-147 5.1211E-03

3.24E+04 3070E+07
300.603.76 601,207.51 0.00E+00 3.17E+00 6.34E+00 I CCOO 36526E+66

601207.51 0.00E+00 3A42E-04 6.B4E-04
30.603.76 601,207.51 QOOE+00 1.01E-05 2.02E-05
300.603.76 601,207.51 0.00E+00 1.54E+03 3.08E+03

9.08E+03
Pu-241 1.4567E+00 300,603.76 I
Pu-242 6.4260E-05 300,603.76 4
Ra-226 1.1392E-10 300,603.76 I

1207.51 0.00E+00 4.38E+05 &76E+05
601207.61 0.00Q+00 1.96+01 3.86E+01
60120751 0.006+00 3.42E-05 685E-05

Ra-228 5.1B41E-12 300,603.76 601,207.51 0.00+00 1.566E-06 3.12E-06
Ru-106 5.9012E-07 300,603.76 601207.51 0.00E+00 1.77E-01 3.55E-01
Se-79 12379E-05 300,60S.76 O1207.51 0.006+00 3.72E+00 7.44E+00
Su-126 2.5210E405 300,60376 1,207.51 0.00E+00 7.58E+00 1.52E+01
Sr-90 1.1630E+00 300,603.76 601,207.51 O.ODE+00 3.50E+05 6.99E+05
Tc-99 3.9357E404 300,603.76 601207.51 0.006+00 1.18E+02 2.37E+02
Th-229 85691E-1 1 300,603.76 601207.51 O.ODE+00 2.58E-05 5.15E-0O
Th-230 1.4493ES06 300,603.76 601207.51 O.OE+00 4.36E-O 8.71E-03
Th-232 5.2923E-12 300,603.76 601.207.51 O.OOE+00 1.596-06 3.1E-06
T12CB 1.9202E-07 300,603.76 1,207.51 O.OOE+00 5.77E-02 1.15E401
U-732 52083E407 300.6.76 601,207.51 0.006+00 1.57401 3.13E01
U233 2.4306E-08 300.603.76 601,207.51 QOOE1+CO 7SSE4S3 1.47E402
U234 4.7012E405 300Q603.76 601.207.51 QO.OE+CO 1.41 E+01 2.83E+01
U-235 -1.4492E4B 300Q603.76 QOO0 5,90E-01 1.55E41 5.90E401
U-236 7-5759E4B6 300Q603.76 601.207.51 QO0OE+OO 2.2BE+00 455E+CO
U23B -25129E407 300,603.76 0.00 2.9BE+00 2.S0E+00 2.98E+OO
Y-gO 1.1631E+00 30O,603.76 60107.51 QO.OE+OO S50E+05 6.99E+05
Xther Radlorsuckes S .06E+05 1.02E+C6
tU emlte eet Sun B~tnwp Sunuer and ( ': ek

Template Selection Summary _

Fron SFD Und Basis for Parmeter Differences:
Rat dts IW^lER X UGHWWATR r

Ful Ceddaig ZIRC ZIRC
*OL MM Constluif: UU

*OL Endichatnt %: 2s9S167273 o b5

Burup Summary _ _Wd_ _ Easis 1or burnup used in estimate:
From SF0D ____

Homiel:1 26s8s3mS 300eo 7 xn Nl lla ed m Ib~tsl"fe ass tibertw.
Bounding: 288 .37571 :01,207551 burp _asedleb bela h lsrrbup.

Checks I I~~~ I

EstimatmaeedO N/Gve 51.H~strupm Multipir Ghon Startup Estnsed ROL HMlGlwen OL Hlt
Notnhin _0.94 1.121

Bournco IM 2.0
'Reactor bn, coe r v dppkg or oter d oelm a -t a -- eased or iel.

Thermal Power

Nominal Heat bounclingl
OUlput Mea outPut
(Walls) (Watts)
624E403 1J5E+D4

Total Total

_W baurr for fuel K assoHatad s ith waee must be devcld by BOL heavy Mined me1s I Dt aedflc basW values IMWdoUl).

DOESN~~~~~~~dREP-078 March 2003~~~~~~~~~~~~~~
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Fuel Radionuclide Inventorv Worksheet , .

ILFad andpTate Intor ution.
Fuel ae: VEPCO (T-11 ASSEMBLY)

SNF 0 Va 993
Fud Units & Dscr: 1 -15 X 15 ROD ARRAY
Hay Meta Mss: OL-457.414kg: EOL.440g
ROo Storge Sike: INEEL

'Fuel decy stt date: 1983
Ed b matesm a: n20o

Toaplat: PWR (Ugtt Water, Zirc, 0b 5%, U\
%TFMISte uup(MWd): 61.92

Teme 80L Hevy meta Mas (: 0.00176911
T-n1ste CleaT: 25 vrs5

Estimated
Canister usage:

HIC
11.00

ILEut;_aw n xn N b y b Y. Yb J GaMa Sources
:~~~~ ~ ~~~~~~~~~~~~~~~~~ P.to Tot_

CUWWd Feom
Template

-- Nominal Erounding FueldMI Activity Nominal Fuel BoundingFuel Energy Photonsasec

Fuel Bumup(MWd)' Eurnup (UWO (C) hiventore(CI) *nventores(CI) Grotup (bun9ing)Padlonuclide
AC-227
Am-241
Am-242M

6.6376E-10 16,560.18 33,120.36 Q.OOE+00 1.10E45 2.200 5 Avg. bV
t3144E-01 16,560.18 33,120.35 O.OOE+00 2.18E+03 0.0150 2252E+15

16,560.18 33,120.35 Q.OOE+00 4.97E+00 9.95E+00 I 0.250 4-582E+14
Am-243 16,560.18 33,20.35 .OOE+00 1.04E+01
C-14 4.7965EO5S 16,560.18 33,120.35 .OOE+00

O t1.06E+01 0.1250 1864E+14
312035 Q.OOE+OO 1.19E+03 236E+03 I 022s0 2.191E+14

9.5220E-03 16B,5B.18 33,120.35 Q.OOE+C 1.58E+02 3.tSE+02 I 0.3750 94C0E+13
r.1^4 I IAR;Om 1Afi5Ot8 33.12on035 nO.OEnnO QtSEn 3.86E+01 I 0750 2.1eoE+15
Cs-135 1.4433E-O5 16,S60.18 33.120f35 O.OOE+00
Cs-137 1.7603E+00 16,560.18
Eu-154
Eu-156 22500 2331E+08
Fe-65 I
Wf3
1-129
Kr-OS a
Np-237 1
Pa-231 1

1.03E+01 Z.06E+01 2.7500 2.6205+.0
31,2035 O.OOE+OO 6.03E+02 1.21E+03 3J5000 3432E+07

1.828SE507
i.3844E542
1.0546E46
1.1370E-09

16,s560.18 33,120.35 O.OOE+00 1.63E-02 3.26E-02 5.0000 1467E+07
16,560.18 33,120.35 0.OOE+00 8.92E+02 1.78E+03 7.coco 1.691E+06
16,560.18 33,120.35 O.OOE+00 1.75E501 3.49E41 11.0000 1*635.O5

L 16,560.18 33,120.35 .OOE+00 1.88E405
Pb-210
Pm-147
Pu-238
Pu-239

3.3624E-1 I
5.1211E-03
8.0669E-02
1.1626E-02

16,560.18

1.34E+03 2.67E+03
16,560.18 33,120.35 O.OOE+00 1.93E+02 3.85E+02

1 5ig7C..AO 1aC5nBo1 331 2n -.5 Q, 2vw60 E+02 6.COE+02

Pu-241 1.4567E+OO 16,560.18 33,120.35 0Q00+00 2.41E+04 4.82E+04
Pu-242 6.4260E-06 16,560.18 33,120.35 o.0oE+00
Ra-226 1.1392E-10 16,560.18
Ra-228
Ru-106

5 16,560.18 33,120.35 0o001+00 2.05E41 4.10E41
5 16,560.18 33,120.35 0.0DE+00 4.17E41 8.35E41
o 16,560.18 33,120.36 0.002+00 1.93E+04 3.85E+04
4 16,560.18 33,120.35 O.OE+0 6.52E+00 1.30E+01

1

TC-99
S.5691 E-1 1 16,560.18 33,120.3 O.ODE0C+ 1.42E-

Th-230 1.4493E-s 16,560.18
Th-232
To206 o SE1643 636E43

o 863E43 1.7343 Thermal Power
4.04E44 6.O0E44 INominat Heat Bounding

1656O.18 33,120.35 .O0E+00 7.79E41 165+00 -,U -Neat OUI
rWells) (wafts)E46 16,560.18 0.00 2.E942 S52E43 2.95E432

16,560.18 33,120.36 .0O0E+00 1.2sE41 2.51E41 I 4.5E402 S*8E402
. w- - -- - -- _ _ _ _ ; _ - ---

16,560.18 O.0 1AgE41 1I465-1 1.49E41
16,56.18 33,120.36 O.E+00 1.93E+04 3.85E+04

2.80E+04 5.60E+04

_ | T l

Total Toal

uciides

REd ala f Parameter Differences:ot SFD Uts
Reab eto UGrWAIER U14WAlER

FeCadInI ZIRC ZIRC
*OL U I~u tl U U

BOI Enichment%.k 2AS86167273 Io S

! Bumup Summary UWdf Lasisi for bumup used In simate:

From D Es

h 34 e 16.560.lejsoe14tal ba.1hba d hed km to h auto mmte destoy.
SIoungi 14,431A8! 33,120. bm6i ieuedi eblb.aris p

BL *Up Mu to etn eumpE EOL HMGWv EO0 NM
inat. t °t a e 1.00

'Reactor ehl w. core removal, sorae. **pin or 08w date ceinning tat eradaton oead for fuel.

_ Tll bnto lord fuel sabk ad sbiste f wke must be dCld by BL bevy met mwss lo get bugmp voke h(WbMT).
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I
Fuul Radionuclide Inventory Worksheet

I. Fu WAaTerfotelntonation- ;, " ~
Fue Unaew VEPCO (T-11I RODS)

SNF ID# 1049
Fuel Units Al Oeaw. 9.- ROD
Heavy Meta Me"a: BOL=3.2l If EOL.19.B78kg
ROD Storstge SlW. INEEL

'Fuel der AW da": 19t
Estimate a d: 201O

TWEpIPtM PWR (No4 Water. Zbc. 0 ID 5%. U)
'TeVpial Bwuhp(UW* 61.92

Tenplt OL XHean Metal Wa (UT): 0.00176911,1
TV- Do T

Estimated
Canister usage:

I8R1F I
1 0.07

IiL2 85i92mts f69 Y. 2 0 G.a00| Sources
7 . ~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~Pholwa TOWs

: ~~~~Ci11Wd Froms Nominal B-ndin Fud WUia Ac"t Nontinal FUel Eoundirtg Fuel En*Wz Phts9110
Raionule : Templae Fuel Bhurnu (idWdf Btumup tiaWdf (CI) bvntobs(CI) Intorles(CI Group Moundingd
AC-227 56.376E-10 592.48 63e69 O.OOE+ 3s3E47 4.23E407 Av. _5 0
AF-241 13144E-0t 592.48 636.69 O.OOE+00 7.72E+20 6.37E+01 20000 4330E413
Ae,242m1 &. sE-094 592.48 636.69 OOOE+oo 1.78E01 1.91E4H 0.0200 s76sE 12
An-243 3.262s4-14 592.48 636.69 O.OOE+00 3.71E-01 3.sE41 00375 N457E12

-14 4.796sE-0 s92.48 636.69 QLOOE+OO Z.84E402 3.0sE402 0.0675 s.7sBE12
Cl-3 8.0S97E47 592.48 636.69 0.001E+00 4.76E404 5.11E44 0.o 49ME+t2
CPF243 3.1993E-04 59Z48 636.69 O.DE+00 6.90 7.40E 20
Pu-244 7.1.51E-02 592.48 636.69 o.ooE+00 4.26E+01 49.6+1 02250 42t2E+t2
CoP- 915220E403 592.48 636.69 0.OOE+00 S.64E+OO 9.26E+00 0.3750 12B07E+t2
Cs-134 1.162E-03 592.48 636.69 O.OOE+O 6.81E-021 7.42E-01 027s0 4.152E+1i
Cs-135 1.A433E-05 592.48 63B69 O.OE+00 8s.7E-03 251E-03 63M s.1sBEt1
Cs-137 1.7164E+1 592.48 636.69 O.OOE+0 1.04E+03 1.12E+03 1259 1D7E 12
Eu-1#4 4.5203E2-0 592.48 636.69 0.00E+00 3.65E41 .87E+62 1.750 z.47s£ 1
Eu-155 T.1479E-03 592.48 638.69 0.OOE+00 4.23E+oo 47.sE+O z22soo 4.488E4
F1-55 1.19130404 592.48 636.69 0.00E+00 1.6924 37.4E02 +7520 s.o35E

-9W 3.636E572 592.48 636.69 0.00E+0 2.16E+01 2.32E+01 &SOW t.5s3E05
1-129 .52sBE-7 S92.48 636.69 O.0400 5.82E-04 625E404 2.-06 2 E205
1U-86 5-3844E-M 592A8 e36es QOO0E+OO 3.1£6+01 3.43E+01 7.0000 3251E+04
T237 1.4O46Es-0 592.48 6369 0.00 8E+o 525E-03 6.71 E2 3 112-06o 3.734E+03
Pa-231 1.1370E2-9 592.48 636.69 o.ooE+o0 374E147 0.724E-0
P2-210 3.204E-01 592.48 63669 0.00+00 1142E44 .14E22-0
P-2147 5.1201E3-0 592.48 636.69 O.OOE+00 3.03E+00 3.2eE+e r
PU-23s .366E062 592.48 6.69 0.00E+00 4.7854-01 .14E+50
Pu-239 1.1e26E2- 592.48 636.69 O.OOE200 .79E+20 7.49E+0t
Pu240 1.5097E-2 592.4tt 63s.es a OOE+00 6.94E+ao 9s61E+00
Pu-2411 1.A567E+OO 592.48 8361.69 O.OOE+OO 8.63E+02 9.27E+02
Pu-242 61.442E46 592.48 6.36 O.OOE+0O 3281E-.42 4.012-03
Ra-226 1.1392E-10 SsM41 .63e es .oOE+oO 6.75E-M 7.2sE4B
1a-228 7.1541E-12 59248 636.69 0.00E+00 34.42-0 3.30E os
u-108 -.6012E-07 592.48 63069 o.oOE+0o 36.4354 3.76Et4a

Se-79 1.2379E045 592.48 636.69 0.00E+00 7.338423 7.88E43
SOt12r 2s210E-s 59z48 63e6 o.ooE+o 1.42+03 1.810602
sr-9o 1.1630E+00 592.48 8361.69 Q.OOE+Oo S89ETO2 7.40E+02
TILT 39357EeB4 S 92 .4 638.69 andlEc_ _ __Z33E41 2.s1E41_
Th-229 u 5691E-11 592Q48 636.9 ODOE+Oo S08E46 S46E-08
Ti 230 1.4493E-06 592.48 63e.69 QOOE+OO 8.59E-W 9.23E46
Th-M3 5.2923E-12 s92.48 S63e9 Q.OOE+OO 3.14E409 3.37E-0s
TI.0B 1.9202E407 S9248 636.69 QOO0E+OO 1.14E-04 1.22E044
U-=2 S2083E407 592Z48 6386 eg o.ooE+oo 3.0sE-04 3.32E404 T;=rMi Power
LI233 Z.4386E48 592Z48 6381.69 Q.OOE+OO 1.44E405 1.55E405 Nomnal MM. Bounding
U-234 4,7012E405 592.48 6386;69 Q.OOE+OO Z.7sE4-2 Z.99E402 0uqW Hem Out;*
U-235 -1.4492E486 592.48 QOO0 1-.30E43 4.44E4-4 1.30E403 mem) B~twtio
U-238 7.5759E406 592.4U e3.69 O.OOE+OO 4.49E403 4.82E403 ltE+1 11.751540
U-23tt -Z.6129E407 592.48 a.0 ao 58E43 6.43E4-3 6.58E-03 Total Total
Y-90 1.1631E+00 592.48 638.69 QOO0E+CO 6.89E+02 7.41E+0"2
Othr Raionuclide 1.00E5+03 1.C8E+03

TMI~fslL'ecmtSdnryBurnpw9_ry.amitit.. clkx.
Templat9 Seletio Sunmmay

From SFD Used Ba for Parameter Dilrnceec
Rector iUGHTWhlERt UGHT WATER

Fu t a F ZIRO ZIRC
BOL HU Constitus U _es u

OOL Enrwctmat %:- 2.9611t652z7 oW bs

Burnup Summary (UWdf for bumup used In estimat:
From SFMM E2nmw

Hominh : 592481 477h5 Is Wm **ht SFD Wwolstb 1
Boundig:l 636.69 985.14 t WorsVta d* ktm SFD (covehb yW.

C eks_ _ ____

Ex~xWBwnmpf
Du multiplier Give. Bunwp Estimated E01. HUGkren EOL HU

Nomi0.99t
Doudingviu 0.90) 1 _ 0.93

'Reca shftn core re.viwg d*" rq Wer dl- daftn4 th at hdllon coas hfr hst

2Tolal bup for at ud assodated w t w _ must b by OL heavy uwW mas to get spC _ vak (MWd T)

j
j

I
j

j

j

j
I
j
-j

J

I

j
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Fuel Radionuclide Inventory Worksheet
1,.fad andiTeavlate Jears-lona, I

Fueel Name: VEPCO T-1 I
SNF ID st 994

Fuee Unite & Deor: 3 -RlOD
-a Metal Mms: DOL.6.72TkW, EOL.6.5568g

ROD Siotege Site: INEEL

'FUeldeceySWdate: 1983
Estimates s e: 2010

Template: PWR (Ulght Waler, 2rc, 0 t o%, U)
Aenmplate BU-W h(3Wd): 61.92

Template Heavy Natal Mm OM: 0.001691
Tamolale Decao Tkne: 25 wars

Estimated
Canister usaae:

IS"51O,
002"

gLvEaimates m X. x, b Y. Yb Gamma Sources

Photon Total
C4UWd From U odnat al Bounding Ful Wud ACt Nominal Fuel Bounding Fuel Eergy -Photonstsec

Radionuclide Template Fuel Eumup (Wd) 8umup Wd C) bnventoresa(CI) Ibvntaries(CI) Group bOunding)

Ac-227 6.6376E-10 197.49 212.23 O.OOE+00 1.31E-07 1.41E-07 Av9g.IeV

AM-241 1.3144E-1 197.49 212.23 .OOE2+00 2.60E+01 2.79E+01 0.0150 1.43E+13

Am-242m 3.0039E-4 197.49 212.23 0.00E+00 5.93E-02 6.38E-02 0.0250 Z923E+12

Am-243 6229E-04 197.49 212.23 OOE.0+00 1.24E-01 1.33201 0.0375 2.820E+12

C-14 4.796eE-05 197.49 212.23 O.OOE+00 9.47E-03 1.02E402 0.0675 306E+12

CI36 &0297E2-7 197.49 212.23 0.00+00 1.59E.04 1.70E-04 0.0o50 1.685E212

Cm-243 3.1993E404 19749 212.23 O.OE+00 6.32E-02 6.79E-02 0.1250 1.195E+12

Cm-244 7.1851E2- 197.49 21223 O.OOE+00 1.42E+01 1.52E+01 0.230 1.404E.12

Co-60 9.5220E-03 197.49 212.23 O.OE+00 i.888E+M 2.02E+00 08750 6024E211

Cs-134 1.1662E403 197A9 21223 O.OOE+00 2.30E401 2.47E-01 0.5750 164E+13

Cs-135 1.4433E4-5 197.49 21223 O.OE+00 2.85E403 3.06E-03 08500 2.7321211

Cs-137 1.7603E+00 197.49 21223 0.OOE200 3.48E+02 3.74E+02 12500 3E902,11

Eu-154 4.5203E20 197A9 212.23 0.002+00 8.93E+00 9.59E+00 1.7500 0850E9w

Eu-155 7.1479E403 197A9 212.23 0.002+00 1.41E+00 1.52E+00 22500 1.493E406

FeO-5 6.1919E-04 197A9 212.23 0O.OE+00 1.22E401 1.31E01 2.7500 167sM4.0

H-3 3.6386E-02 197A9 212.23 O.OE+00 7.19E+00 7.722+00 3Sooo 2.199E405

1-129 9.8288E07 19749 212.23 O.OOE+00 1.94E-04 2.09E-04 SO0O 9OAO12E4

Kr-85 5.344E-02 197.49 212.23 O.OE+00 1.06E+01 1.14E+01 71000 1.OB64204

ND 237 1.0546E-05 197A9 212.23 0.OOE+00 2.08E-03 224E-03 11.0000 12452.03

Pa-231 1.1370E-09 197A9 212.23 0.002+00 2.25E407 241E-07
Pb-210 3.3624E-11 19749 212.23 0.00E+00 6.64E-9 7.4E409

Pm-147 5.1211E-03 197.49 212.23 .OOE+00 1.01E+00 1.09E+00
Pu-238 8.0669E-02 197.49 212.23 O.OE+00 1.59E+01 1.71E+01

Pu-239 1.1626E402 19749 . 212.23 .OOE+00 2.SOE+00 2.47E+00

Pu-240 15D97E-02 197.49 212.23 0.OOE+00 2.98E+00 320E+00

Pu-241 1.4567E+00 197.49 212.23 QOOE+00 2.88E202 3.09E+02

Pu-242 6.4260E205 197.49 21223 QO0E+00 1.27E-02 1.36£-02

Ra-226 1.1392E-10 197.49 212.23 O.OOE+00 2.25E-08 2.42E480

Ua-228 5.1841E-12 197.49 212.23 O.OE+00 1.02E049 .11-0E49

u-106 5.9012E-07 197.49 212.23 O.OOE+00 1.17E-04 25E4-04

Se-79 1.2379E-05 197.49 21223 O.OE+00 2.44E-03 Z.63Epe3

9i-126 Z54921-05 19749 21223 O.OOE00 4.98E-043 5.34-0

Sr-90 1.1630E+00 197.49 212.23 O.O0E+00 2.30E+02 2.47E+02

The9 39357E44 197A9 212.23 O.O3E00 7.77E402 3.5E+02
Th-729 891IE-11 197,49 212.23 nO.OE+00 1.69E48 1B82E408

ThB!3 A493E-6 8 197.49 212.23 QOOE+CO 2.86E46 3.08E46

Th232 52923E-12 197.49 212.23 O.OOE+00 1.05E4.9 1.12E409

TrI2 1.92G2E47 197.49 212.23 QOOE2+00 D79E4d 5 4.08E4 I0

U232 5206a3E47 197 19 22123 O.OOE+OO 1.03£404 1.11E404 tdat Power

U233 2.4386E408 197.49 212.23 O.OOE+OO 482E406 5.18E46 Nominal Hoea Bouding

UL234 4.7012E405 197.49 212.23 QO.OtE 928E43 9.9E403 Output "eamoutput

U-235 -IA492E-06 197A9 0.00 4.34E-04 IASE-04 4.34E-04 f~~Waft) Melts)

U-236 7.575#4-6 197.49 212.23 Q.OOE+00 150E43 1.61E403 SMEt01) ti40#

U-238 -2B129E407 197.49 QOO 2 t9E403 2.14E403 2.19E403 ToWa Total

Dbher F _don 3.34E+02 359E+02

nLTed & p . dChck-

remple Selection Sulmyate .
S np 3FD uien for Parameter OlffeWrcens s

R | catorWA UGHTWAIER

No=1ua 0.64T081T09

Fud I F D RC DIRC

bOL NU Consliuants : U U

SO0 Enr0 1 _r 2.S85166227 O D 6

m
utSummary AW Easis for bumup used n lemate:

From SFD Edhmaed

Norninall 197A91 159.15t1 burru Mmdely km SJFO bdx IDM).

bounding:212231 32151 B hffdr ienhim toSFO ( _ btlMWd).

Estimated s*anA
Burwp Slult | e Gh Surnup dsiae SOL H&tGksn EOL MMi

M°IMLF2- 0 -81 09
Elound1Wg 0SO| 1.50

'P~aIrK*jor-O Ime . p.ppilg fc wmwk~vkdalionchgas d W m.

boMtufav fo r anK odabd wih Ifi wofhest mus be divided by SOLh MM metal Mm ID ge1 spcfc bp* was* LflWd .
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I
Fuel Radlonuclide Inventory Worksheet -

L. Fud as4Tenglat : Ii.or<ap A
Fuel Nams: AMJ

SNF lD 6- s
Fue ndliA Deow: 19- ELEMENT
Heavy UAW Urs BO 7t3k9 EOLb2.78akg
ROD Skowrs Sts: SRS

'FUel decay SUt dale 1966
Estdmat a of. 2010

Trnpats ATR (.gt War. Almn.. 6O b 1001 LO)
'renpiae aS (uw* 3672

Template SOL Hes"y Ueal sesa (IMlT 0.00116686
TemplaVs Deco Thm 36 yew

Estinated
Canister usa :

1807W

IIL Estinmtor: 4 r X. Xb b Y. Y | Gamma Source.

Photom Total
CEWdFfom Noninatl BSoundfr9 Fud Initail Activity Nominal Fuel BouMdi Fu EnrgW Photonaftee

RadlonucdtIa Template FudBe upClWdf Smnup(UWdY (C n bwventories(Cl) inventoies(Ci) Group boundng)
Ac-227 2.006sE-09 3.60 7.20 0.OOE+0O 7.22E-09 1.44E-0s Avg. KeY

Am-241 2.5251E-3 3.60 7.20 O.OOE+0 9.09E-03 1.82E-02 0.0150 5302E+11
Am-242m 3,9624E-07 3.60 7.20 O.OCE+00 1.43E-06 2.85E-06 0.0250 1.101E+11
Am-243 1.488E-06 3.60 7.20 0.00E+00 5.35E-06 1.07E-0 0e0375 9OS62+10
C-14 57053E-0 3.80 7.20 0.00E+00 2.06sE- 4.11E-06 0.0576 1.030E+11
CI36 1.3124E-32 3.60 7.20 O.OOE+0O 4.72E-32 9.45E-2 0.0os0 6207E+10
Cm-243 1.141E-07 3.e0 7.20 O.OOE+00 4.t1E-07 522E.47 050000 4.102E10
Qrv244 1.6122E-0 3.60 7.20 O.OE+00 1.W48-01 1.19E-04 0.2250 2.368E+10
Cb-6D 7.4047E-07 3.60 7.20 O.OOE+00 2.6BE-06 6.33E-06 1.3700 233E+10
Csa134 2.043SE-0 3.00 7.20 O.OOE+00 7.36E-0s 1.47E43 4 -08 38Q+11
CP1-30 3.1477E1- 3.60 7.20 0.00E+00 1.241E-0 2.4sE-09 0850 4705E
CP-137 1.4360E+.0 3.80 7.20 O.ODE+00 3:17E-0 1D.3E-01 123c 275E
Eu-154 7-1230ES-0 3.e0 7.20 .ODE+00 2.64E-02 527EO02 1.7SOO 1.2BtE+OS
Eu-1ss 5.28SE1-04 3.00 7.20 O.OOE+0 O 2013E-03 427E403 22O0 1.073E+04
FP-54 2.431E-04 3.60 7.20 0.00E+00 27E6-04 1.74E-0s 7500 1.022E043
H-4 1.6s4E-043 3.60 7.20 0.O0E+00 75.O4-03 1.42E7-02 5000 1 449E40D

u-129 7.s320E907 3.60 7.20 0.0E+00 271.E-06 s.42E.61 5-0000 2.661E
Kr-8s 4.1174E-2 3eo 7.20 O.OOE+00 1.48E-01 9.46E1 7.000DD -8E-1
NU237 .57s2E4s6 3S0 7.20 0O.OE+00 3.4sE7 7.89045 11Thema 3PoWe42
Pa-231 3.9375E-09 360 7.20 0.00E+00 1.42E-s 26n3Em0u
PU-234 33115E-10 3.60 7.20 0.OOE+00 1.16E-04 2.384-09
P-2147 92402E-04 3.60 720 O.ODE+03 3583E-03 5.66E-3
Pu-23s 16217E-02 3.60 7.20 O.OE+00 5.84E-02 1.17E-041
Pu-239 4.281-09 3eoD 7.0 6DCE+OO 1438-0 63o-0o3
P,240 2.43337E04 3.0 7.20 O.OE+00 s.76E-04 1.75E603
Otue241 1 S242E42 30 .720 O8OOE+CO 5.04E02 1.17E401
Pu-242 3e32sE407 367.0 O.ODE+CO 131EC00 2.61E-08

LFt22L 9.0114E-10 3.50 7s20 h _DE+0_ 3.24E__s 8_49E__ _

Ra 228 3.1019E-114 3.60 7.20 O.OOE+OO 1.12E-13 Z.23E-13
FBU106 2.122sE-10 3.60 7.20 O.OOE+CO 7.64E-10 1-s3E.09
SO-79 12s30Es 3e a 7 r20 O.OsE+OO 4s6:E-0 s31E-s
Sn-126 1.1s71E-s 3S0 7.20 QOOE+CO 4.16E-0s _ 33E-06
sr t o 1.3472E+00 3.60 W720 OIOOE+OO 4.ssE+OO 9.70E+
TC-99 4223sE404 3.60 7.20 O.COE+CO 1.52E43 3.04E403
Th822s 1.2407E-11 3.eo 720 1ODE+00 4.47E-t1 8.s3E-li
Th_230 8_34__ E__ 3.60 720 O.COE+CO 3.00Edt7 S.01E47

Th-a2 3.837tE-14 3.00 7.20 O.DOE+OO 1-3sE-13 Z.76E-13
TI-20 4.0414E-08 3.60 7.20 O.OOE+CO 1.4sE407 2 91E407
U 2 1.0948on :7 3.60 7u2nd0 .E+Om 3S4Ea7 7ehersa l Power
U-233 3.627sE-s 3eo 7.20 QODOE+OO 1.31E-08 2L1E-08 NomWHod Boundh9
LO234 1.8562E-04 3 eo 720 O OOE+CO 6.e8E-04 t.34E43 ouqwv Hea Oulixg
Ub235 -2.7235E-M 3.60 o co s.e3E403 562E-03 s.63E403 n(Wan) (Waft
U-23 I.S493E-05 aso 720 0.OO1+00 s.ssE-0s 1.12E404 6.04Ei02 1 2tE4n

U-238 -421E-09 3.60 noo0 e&39E-0 83sE-0s &w39E- Total Total
Y490 1.3475E+aO 3.6 7.20 O.OOE5+CO 4.ssE+ao 9.70E+00
CRhes _on__c_ __s 4_92E+__ 9_8_E+__

7"Vo6 -e Seleto &sitygn B Same smdChefti . . A.
Terplatu Selecteon Sumu

From SFD Use Sasi for Pwuametar Ddbences
Reato oderaor UGKlrWATER I LUW AT^ER

ftd Cdfl ALuM AU.F
80L HU Constftrsm U U

BCL Enrcment %. 93.197 eo to 100

Surnunarmmy (MWdy' l ad or busp used In estitllaW
Frors SFD Estiate

NomIn bis 3 etd kmw ft WM n me m_ deyd

Eskmae SunrW Etnee 0.H~ie 0.N_uu mufwr Ghe Sumup Estnate EOL HVlGim EOLo HM
NoMIMMO no _ _ 1.00I

Boundinwg0 O.01
'Rsacws1%dowmcezeoiso a.Srperw-- Ol---d t o dabe cwf"trrd5 V Whadln ceae for WId

Irmi wow hr am km assoited the wk~msbo dsiviid by sOx heavy mom mass bo go spc bmn vm %W~w.

I
I
I
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Fuel Radlonuclide knrentory Worksheet
.Fud and Tamjplate Ad mathas

Fuel Nae: ASTRA-AUSTRIA)(LEU U30)
SIF 0 t. 1058

Fuel tUits & Deacr: 3 -19 FLAT PLATES
Heavy 1WW Mass: 01O. B375k9 EOt.4.818kg
ROD Storage Site: SS

'Fuel decay An date: 1985
Estmates a : 2010

Tamplate: ATR (Llht Water, Alk.L, 60 lo l00%. U)
5
Tmnpate Bwnu(UWd4: 3672

Template 0OL Haavy Netal ass (UT): 0.00116689
TanoLate Day Thne: 25 wars

Estimated
Canister usage:

0.08 1

11. falimatss e N,, 3. b Y. V. Gamma Sources
Photon Total

CIWd From iatat Activity Nominal Fuel Sounding Fuel Energy Photons/sec
Radionuclide Temple Fuel Surnup (UWdf surnup (1AWd)? (Ci) inventories(a) inwentoreaCl) Group bounding)
Ac-227 1.1465E-09 530.99 1,061.99 O.OOE+0t 6.09E-07 1.22E406 Avg. 1eV
Am-241 2.3066E-3 630.99 1,061.99 0.00E+00 1.22E+00 2A5E+00 0.0150 9937E+13
Am-242m 4.1476E-07 530.99 1,061.99 O.ODE+00 2.20E-04 4AOE.404 0.025C 2.064E613
Am-243 1A494E.06 530.99 1,061.99 O.O0E+00 7.91 E-04 1i86E-03 0.0375 1.79BE+13
C-14 S7108E-09 530.99 1,061.99 O.OOE+00 .03E-06 606E-06 0C675 1.S31E+13
U4-S 1.3124E-2 530.99 1,061.99 O.OOE+00 6.97E-30 1.39E-29 o0a0o 1.165E,13
Cm-243 1A562E47 530.99 1,061.99 0.ODE+00 7.73E-05 1.65E-04 0.1250 7.B03E12
Cmn244 2.4221E-05 530.99 1,061.99 O.ODE+00 1.29E42 2.67E-02 0270 1.006E+13
Co-O 2.756E-06 530.99 1,061.99 0.00E+00 1.46E403 2.93E43 0.3750 4.372612
Cs-134 6.8851E404 530.99 1,061.99 0.00E+00 3.12E-01 6825E-01 05750 7.16BE+13
Cs-135 3.4477E60 5i30.99 1,061.99 O.OE+00 1.83E403 3.66E43 0JSO 1.033E+12
Cs-137 1 E8099E+00 530.99 1,061.99 O.OE+00 9.61E+02 1.92E+03 12500 5.744E+ll
Eu-154 1.83SE-02 630.99 1,061.99 0.002+00 8 &70E+00 1.746+01 1.7500 2J38E610
Eu-155 2-3957E43 530.99 1,061.99 0.00E+00 127E+00 2.641+00 2.2500 2023E+06
Fe45 32707E-05 530.99 1,061.99 0.00E+00 1.74E402 3.47E42 27500 1J656E+06
H-S9 3.4504740 530.99 1,061.99 0.00E+00 1.83E+00 3.66E+00 5000 1257E.03
1-129 7-6300E-07 530.99 1,051.99 0.006+00 4.006-04 6.00E-04 S.M 4.236E+02
Kr-85 7 }8540642 530.99 1,061.99 0.006+00 4.17E+01 8.34E+01 7.0000 4.663E+01
Np=7 9.5615E-06 530.99 1,061.99 0.00E+00 5.08E403 1.02E402 110000 5217Eo00
Pa-231 2.7968E-09 530.99 1,061.99 O.OE+00 1.49E46 2.97E46
Pb-210 12612E-10 530.99 1,061.99 O.OE+00 6.70E48 134E407
Pm-147 12952642 630.99 1,051.99 O.OE+00 6.86E+00 136+E01
Pu-238 1.7549E402 530.99 1,061.99 0.00E+00 9.32E+00 1.86c+01
Pu-239 42810E04 530.99 1,061.99 O.OOE+00 227E41 4.55E41
Pu-240 2.4357E404 530.99 1,061.99 O.OE+00 1.29E41 2.69E41
Pu-241 2.6277402 630.99 1,061.99 O.OOE+00 1.40E+01 2.79E+01
Pu-242 3.6329E47 530.99 1,061.99 O.OE+00 1.93E44 3.86E44
ta-226 4.4444E-10 530.99 1,061.99 O.ODE+00 2.36E47 4.72E47

Pa-228 1.9714E-14 530.99 1,061.99 O.E0+00 6.30 1.2I TZ0hE-11o
u-106 01477E647 63099 1,061.99 O.E0+00 1.09E644 Z.17E646

SU-79 1.2933E45 530.99 1,061.99 O.OE+00 667E403 1.37E941
Sn-126 1.1574E46 530.99 1061.99 O.O2E740 6.215E443 .274
Sr4-0 1.7092E40 630.99 1,061.99 O.OOE+00 9.08E.02 1.82E+03
Tc-99 42239E414 630.99 10.01.99 O.O46O-0 1.24E041 .46E401
Th-229 7.7260E-12 5309 1,061.99 O.ODE+00 4.10E409 &20E409
Th-230 5.8497E7 4 530.99 1,061.99 0.006+00 3.0E+05 621E.8 5
The232 Z6906E-94 530.99 1,061.99 QODE4DO A 1.4-11 i.86E-11
Tl-208 4.4336E408 tiD99 i,O61.93 O.ODE400 Z,35E405 4.71E405
U232 12 E03E7 t99 1,061.99 O.ODE+OO 6.33E4-5 1.8E04 Thermnl Powerr
LU.-3 3.0011E409 53099 1,061.99 O.OD)E+0 159E406 3.19E4oS Nominaril NOW Bounuding
EJ 2341A97E404 ti099 1,061.93 O.OD1E+00O 9.82E402 1.96E401 Oulputa 11atOft
UM 2352.7235E46 530.99 0.00 2-27E43 8.21E404 Z.27E403 (Wft) (wattO
UW26 156493E45 53D99 1,061.99 Q.ODE+00 &?23E403 1.65E402 1.12E40 225E+M
W8M *428s1E409 53099 0.00 1.46E403 1.45E403 t,46E43 Total Total

Y490 1 .7094E4DO 53099 1 .061.99 O.ODE+00 9.08E+02 1 .82E+03
Other Radionuldes 9.ISE+02 1 83E03
llLT" " Sel Soarv, Bunu 'r d C-iec'
Templtae Selecion Summnaryj

trem #:1 Used is for Parameter Differences:
Reaclrt odor UGa WTR Sr WATER 7nisTfvaos waJ lotr tolwhi nar

I FuM C ALLA n Ahth is t tuasm AlT T o oal hA w pewnele (awemet we _O AThR anbb
SO:L HUN Conttet:1 U U nc

tStL Enichmant %. 19.60066847 s0to 100

unup Summary (BWd)' G-asis for burnup used In estimate:
FromaSFteP

530t Nosmal kmw" etosld Betue teyala ws daoytd.
tndl_ : 1,001 H Baotdn b rrt stmadtrnetadlcbAsas tusm.

Checkvs:

Estimated Eumup
Starnup ulftiper Chvn Bunup Estimated EOL HtGlven E0L HU

Nonuanl 0.311 101
Eot"udil 0.63

Reactson 0 Porearw -3 owtl, f r-6lhe8 da1 g th1t 1 .
*oai bxl u kwII tor kw associatd wol vis worksh st k be avbd by tBOL lway tl mass rlYto 9dt specffcbur w vale dUT).
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Fuel Radlonuclide Inventory Worksheet

1. Pod and Tetmplat. Infursoado
Fuel Non*: ASTRA-(AUSTRIAXLEU U3Sl2)

SNFrI 712
Fuel Unht & Deoeu 39 -19 FLAT PLATES
HIeI Meal Haag BOL.7223efg; EOL-66.1831g
ROD S5ag Sl: SRS

'Fodl decay lWddaft 19U
Esta _"as la : 2010

TeV:plaW. ATR (144 Waler, Altms., ODb to0%, U)
'Tunmplfta umup(HWO: 3672

Tplat BO HeavX M a Mases OM): 08a0116689
T-0 fl- Thk, 25

Estimated
Canister Lsag

IrxOe -

IIL Etmatesa . .. b Y. mb Gamma Sources
Pshotoa Total

C'JUWd From Nomhinl Bounldn9l Fud InW Acftiy Non Fued Boundn Fud Energy Photonaftec
Racionuclifd Terplate Fud Burnup (llWdf Bumupp(MWd (CO knrentoaleas(c) hnventauiesm Group (boundho
Ac-227 1.1465E-09 5,732.12 11,464.24 0.00E+00 6.57E-06 1.31E-05 Avg, Il*Y
An-241 2.3056E-03 5,732.12 11,464.24 0.0DE+00 1.32E+Ot 2.64E+01 0.0150 1.073E+15
Am-242m 4.1476E-07 5,73212 11,404.24 0.00Q+00 2.38E-3 4.754-03 0.0250 2229E+14
An-243 1.4894E-06 5,732.12 11,404.24 0.OOE+00 8.54E-03 1.71 E-02 0.0375 1.941E_14
C-14 5.7108E-09 5,732.12 11,46424 O.OOE+00 3.27E-05 6.56E0-0 0.0o75 2.084E+14
C-36 1.3124E-32 5,732.12 11,48424 O.OE+00 7.52E-29 1.50E-28 0.0850 1258E+14
Cn-243 1.4562E-07 5,732.12 11,48424 O.ODE+00 8.35E-4 1.67E-03 0.1250 8.423E013
Cn-244 2.4221E405 5.732.12 11,46424 O.o0E+00 139E-01 2.78E-01 02250 1.08BE.14
Co-40 2.7560E-06 5,732.12 11,46424 0.OOE+00 1.58E-02 316E-02 037so 4.720E.13
Ca134 5.8851E-04 5,732.12 11,46424 O.OOE+00 3.37E+00 6.75E+00 05750 7.738E+14
Cs-135 3.4477E4- 5,732.12 11,464.24 .OOE+00 1.98E-02 3.95E-02 0.80 1.11iE+13
Cs-137 1.8099E+00 5,732.12 1 t,464.24 0,00E00 1.04E+04 2.07E+04 12500 6201E.12
Eu-154 1.6386E-2 5,732.12 11,464.24 .OOE+00 9.39E+01 1.88E+02 1.7500 306tE+11
Eu-155 23957E-0 5,732.12 11,46424 .0E+00 1.37E+01 2.75E+01 2.2500 2-183E+07
Fe-55 3.2707E-06 5,732.12 11,40424 0.OOE+00 1.87E0- 3.75E-0O 27s00 1.788+07
R-3 3.4504E-03 5,732.12 11,46424 0.OOE+00 1.98E+01 3.96E+01 3.5000 1.359E+04
1-129 7.53D0E-07 5,732.12 11,46424 0.00E+00 4.32E-03 8.63E-03 5.0000 4.581E+03
Kr-85 7.8540E-02 5,732.12 11,46424 0.00E+00 4.50E+02 9.00E+02 7.0000 5.043E+02
t-237 9.561E4-6 5,732.2 11,46424 .O0E+00 5.48E-02 1.10E401 11.0000 5.643E+01
Pa-231 2.7968E-09 5,732Z12 11,46424 O.OE+00 1.4E0-05 321E-05
Pb-210 12612E-10 5,732.12 11,46424 0.00E+00 723E407 1.45E-06
Pm-147 12952E-02 5,732.12 11.46424 0.00E+00 7.42E+01 1.48E+02
Pu-238 1.7549E-02 5,732.12 11.46424 .OOE+00 1.01E+02 2.01E+02
Pu-239 428OE4-04 S,732.12 11,46424 0.0OE+O 2.45E+00 4.9tE+OD
Pu-240 2.4357E-04 5,732.12 11,484.24 .OOE+OD 1.40E+C00 2.7#+00
Pu-241 2.6277E402 5,732.12 11,464.24 0.00E+OO 1.51E+02 3.01E+02
Pu-242 3.6329#007 5,732.12 11,464.24 0.00E+00 2.08E-03 4.16E-03
Fa-226 4.4444E-10 5.732.12 11,464.24 0.00E+00 2.55E-06 5.10E-06
Ra-228 1.9714E-14 5,732.12 11,404.24 0.00E+00 1.13E-10 2.26E-10
Ru-106 2.0477E407 5,732.12 11.46424 0.00E+00 1.17E-03 2.35E-03
So-79 12933E-05 5,732.12 11,46424 0.00E+00 7.41E-02 1.48E-01
Sn-126 1.1574E-05 8,732.12 11,46424 O.OE+00 6.63E-02 1.33E-01
Sr-9o 1.7092E+00 5,732.12 11,46424 0.00E+00 9.80E+03 1.96E+04
Tc-99 42239E-04 5,732.12 11,46424 O.OOE+00 2.42E+00 4.84E+00
Th-229 7.7260E-12 5,732.12 11,46424 QOE+00 4.43E-08 .86E-06
Th-230 5.8497E-08 5,732.12 11,46424 0.OOE+0O 3.35E-04 6.71E-04
Tt-232 2.6906-14 5,732.12 11,46424 QOE+00 1.54E-10 3.0SE-10
TI-208 4.4336E8- 5,732.12 11,46424 0.00E+0O 2-54E-04 5.0804
U-232 12037E47 5,732.12 11,404.24 0.0DE+00 6.90E-04 1.38E403 Therma Power
U-233 3.0011E-09 5,732.12 11,464.24 O.OE+00 1.72E-05 3.44E-05 Nomind Heat Bondng
U-234 1.8497E-04 5,732.12 11,464.24 O.OOE+00 1.OE+00 2.12E+00 Outut: Heat Outpa
U-235 -2.7235E-0t 5.732.12 0.00 A10E-02 1.54E-02 l1OE-02 mWefal) (Watt)
U-238 1.5493E-05 5.732.12 11,46424 0.0E+00 8.88E-02 1.78E40 121E42 2.2E+02
U-23 -4.2861E-09 5,732.12 0.00 1.95E-02 1.94E-02 1.95E-02 TOW Total
Y-90 1.7094E+00 5.732.12 11,46424 O.00E+00 9.80E+03 1.96E+04
Olher Racidnuclie. 9.88E+03 1.98E+04
IlL Tela Selection Summary. BurnapSm ,x and Checks _ _ _ __ _ _ __ __s_

Template Selection Summr
From SFD Used Basle fo Parae Diffrece-

Resc bd L~KWTWATER Ul~r WATERA t T _i~ww wol unrd Im go bkk e
Fui a,= A ALU nx6 bI ATR T_ eD aSbt amw V - _ pnimtATR FWW

BO0L H14 C cntfun U U ad
DML Enrihmat N98aos eolo 100

Burnup Sunwy (UWdy Basb for bunmup used In estinater
From SFD Estited

Chek 5,7321: rubemd d
DOI~~~~~~~db ~~~11.484241 9~asg bsr_ tm~ br tlesnv lbese

Estimated Buunld
Burry p M _u Given__ _ Eatimated EOI_ HAJOIW EOO MM

Nounlal, 025 1.01
Soundig .S

'eAclor dsu65mnwc removal, Soa .spg o orler df ct WOMNg that imradaton ceas for hal
'Tdo bump ftorA asJcsocite iawwlulr a w h n aslbe Addby BO. heaynm mas f gat aecic bump vaa (VWaT)-

J

--a

-j

l
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Fuel Radionuclide iventory Worksheet .
I Fyl -S Tr.i.lat9 .a.ma.ion -

Fuel Name ASTRA-AUSThLA OJALX4EU)
SNF e O: 246

Fuel Uaits Desxr. 33- MtT TYPE
Heav Meal Mass: OL.9.02tkg EOI.4A39kg
ROD $Wrae SlW. S5S

'Fue decay sta date: 1965
Estimates as efm 20O

Tempaew.: AinR (144 Wer.^Akn.C wOb iO%., u)
Templd&e (Unp(UWd): 3672

TeMIpatSOL eaMtalMas( 0.00116689

EStimated
Canister us.

I 0.92A

_ ,_ ., , \, 8 znpw.e- . 7 *. e: c: __ _ _ _ _ _

_lstimatss m X. rb V.K We GammalSources

_ Phioto Total
CI/WdFrom Nominal Bounding Piool MitWa Actvity Nominal Fuel Sounding Fuel Entergy Pliotona~eec;

Radionuclide Template Fuel Butnup (IWc) Surmup UWdf (C) h Cu ventoris(CI) nventorles(CI) Group (b dng)
Ac-227 1.1465E-09 4,418. 8,7.32 O.OE+00 5.07E-06 9.80E-06 Avg. UeV

2.3056E-03 4,418.96 8,547.32 0.0E+00 1.02E+01 1.97E+01 u 0.0160 7S98E+14
8,S47.32 O.OOE.OD ^ .83E403 3.S5E-03 0.0250 tM2E.I4

O.OuE+00 658-03 1.27E-02 0075 tA47E+14
C-14 4.88E-05 0.0575 1564E.14
0-3 0.00O 9.376E+13
Cm.243 t26E-07 4A1.496 8.547.32

- Cm-244 2.4221 E-05 4_41a98 8,547.32 0.00E+00 1.07E-1
CDOU 414I&W 0.54f.&A U.UUOw+wU 1.22E42 2.36E402 I 0.3780

5.8851E-04 4,4198
4418.98
4418.98
4A48.98

8,547.32 O.OOE+wD 2.60E+00 5.03E+00 5750 5.769E+14
8,547.32 O.OuE+w 1.52E-02 2.95E-02 OA.O 8.313E.12

12S00 4.6232+12
EU-154 1.(
Eu-155 2.3

P6-55 ~~~~~3.3
1.7500 2284-11

4.418.98
.707E-05 4,418.9 8,547.32 0.001+00 1.45E401

3.4504E-03 4,418.98 8,547.32 O.O0E+00 1,52E.01 2.95E+01 I 35000
1-129 7S5300E-07 4,418.98 8,547.32 O.OOE+00 3,E-03 &44E-03 500 3.383E403

7.8540E-02 4,41a98
4.418.98
4,418.98
4,418.98
4A418.98

8,547.32 O.OOE+00 3.47E.32 S.71E+02 7.000 &372E+02

Pb-210 1-2612E-1

8,547.32 O.OOE+00 423-42
8,547.32 0.OOE+00 124E-05
8,547.32 O.OOE+00 5$747
8,547.32 OODE0+00 5.72E+01

,s547.32 0OOE+00 7.75E+01

239E-05
&17E-02 I 11e000 4.164E+01

E08
Pn-147 12952E-02
Pu-238 1.7549E-02 4A418.98 L
Pu-239 4.2810E-04 4,418.98 a547.32 O.OOE+00 1.89E+00 3Ve
Pu-240
Pu-241
Pu-242
Ra-226

2.4357E-04
2.6277E-2
8.6329E407
4.4444E-10
1.9714E-14

4,418.98
4,418.98
4,418.98
4,418.98
4,418.98

8,547.32 O.OOE+00 1.OSE+00 2.08E+0
8,547.32 0.000+00 1.16E+02 2.25E+02
8,547.32 O.ODE+00 1.61E-03 .1tE403
8,547.32 O.ODE0O0 1.96E-06 3.80-0E
8,547.32 0.00E+00 8.71E-11 1.69E-10
8547.32 O.OOE+00 9.05E-4 1.75E43

Ra-228
Ru-106
Se-79

4.418.98
4.418.98 &8547.32 O.OOE+00 5.72E-02 1.11E-1

S-126 1.1574E-05 4,418.98 0.013.2 8oo0E+2 S.126- 9.89E-02
s,-so 1J7092Ec40 4,418.98 8,57.32 O.OOE+00 7.55E+03 1 A6E+04

TU299 42239E-04 4,41898 8,547.32 0.00E+00 1.87E+50 1381E+0
Th-229 7.72SOE-12 4,411198 SM7-32 O.OOE+00 UI4E-08 6.60E-08

Th-230 5.8516.09 4,418.98 8.54732 .1OOE+00 21.944 2.10E44
Th2- 2.0946E-t4 4,41ta98 8a547.32 0.OOE+00 1.19E-10 2.30E-O0
TI.-M 4.4336Eu8 4.4,98 8s4732 uOOE+ 7 1.66E+04 3.79E604
U-232 12037E-07 4.41&98 &,U7.32 Q.OOE+CO 6-2E-04 1.03E-W

U-233 &001 IE-W 4.41a98 J,U4732 O.OOE+OO t33E45 2.57E405
U -234 1.8497E04i 4.41a8M 8547.32 QODOEoo0 17E.01 1$8Ec00
U 235 -2.7235E-M 4.41&98 QOO0 1.82E-02 &12E-03 1.82E-02
U-236 1.6493E-05 4,41&98 8.647.32 Q.OOE+00 &85E-02 1.32E-01

LL238 .42B51E -M 4.4ra98 o.oo 2.10E-04 1.9E-04 2.10E044
Y-90 1.704E+00 4,4ta98 85S47.32 Q.OOE+OD 7$SE+3 1A6E+04

lhr RadSonuckle 7.1+3 14E0

Frorm SFD UIed Basks for Parameter Differences:
Reactor AMUGHTTWATER

Fel lddg:| 4AL! AUM
BOL MM Coetf~ nf:F - U U

BOL Enrlhnen % s8.07350223 sob 100

8umup mwm' 18asis for bumup used In estimate:
From SFO E d

1om -al: 4,418 NMrbkrnpdsd Mhsey we _md dWtoys
BMd kvh5 6547I32 B cbbd uSfd SOL W mel Wm

lj:ecks

Thermal Power

. Output: Heat Output
(Weatts) Wafts)
S3E+01 1.8E1*2

Total Total

I I

K _m M,,5bn_ I W ntdBm I
Homhak

Sounci

Estimated EOL HWen EOL HU

r-- I.0
_ a

'Reador stdown, corereoval, oage, herV or oe do mnr Os rnalhon ceased Mor ld.

- t'olal berai'r lord bid asmodaoedan lh #ft woudeede mdved bye e b h BOLheavym mass 6D ge sedfc bem values (NWVIT).

DOEfSNF/REP-078
- Revislon O

March 2003
Page C-2 do C-58



Fuel Radionuclide Inventory WorksheetI

L Fudaxd Tvnmlate Idrntioq.~
Fusl Nun. ASTRA-AUSTRLA- UAXMEU)

SNFID a. SOO6
Fuel Unit & Dow.: 5 -WM TYPE
Heavy Metal Masn: BOL.3.62kg: EOL.2.766&
ROD Storange .51RS19

'Fuel dew SaW dOt 1966
Estimates ms * 201O

TempIat ATR (U9th Water, Alun., 60 t I O00% U)
*TuepbI Bu ttnp(MWd) 3672

Template BOL Heavy La ass (Ml): 0.0011668
Templat Dey Tkhn" 25 yeas

Estimated
Canister usage:

18zx10
1 0.14

IL Estimates . t ma 1. xb b Y. Yb Gamnma Sources

Photon ToWl
C- MWd Ff096 Nolinal Boundwg Fuel Inittal Activity Nominal Fuel Bounding Fuel Energy Photonftaea

Radionuclid TemplaWt Fued Burnup (MWd) Burnup (YWd) (CO Inventorles(Co IwetodesMCI roup (boundrb4
Ac-227 1.146SE-09 807.81 1,615-62 O.OOE+00 9.26E-07 1.85E-06 Avg. UV
Ar-241 2.30s6E403 807.81 1,615.62 0.0E+00 1.86E+00 3.72E+oo 0.01S0 1.S12E+14
An-242M 4.1476E-07 807.81 1,615.62 O.O0E+00 3.35E-04 .70E-04 0.0250 3.141E+13
Amn243 1.4894E-06 807.81 1.615.62 O.ODE+00 1204-03 2AIE-03 0.0375 2.735E+13
C-14 .7108E-09 807.81 1,615.62 O.OOE+00 4.61E-06 923E-06 0.0675 2.937+t13
Ck36 t13124E-32 807.81 1615.62 O.OOE+00 1.o6E-29 2-12E-29 0.0O6 1.772E+13
Cm,243 7.4562E-07 807.81 1,615.62 O.OE+00 6.08E-04 1.35-03 0.1250 1.1s0+13
Ct-24 2.4220Es-0 807.81 1,615.62 O.OOE+00 1.96E402 .E2402 02000 1530E+13
Co-60 2.756sE-06 8Q7.81 1,615.62 0O.OE+00 2.23E-43 4.45E-03 0.3700 6.652E.02
Cs-134 2.7968E040 807.81 1,615.62 0O.OE+o0 4.7E4-01 4.52E-06 05M 1.09E*14
Cs-135 3.677E4-0 807.81 1,615.62 O.OOE+00 Z.79E43 2.57E43 0JSO 1.57tE+12
Cs-137 1.2096E+02 807.81 1,615.62 O.OE+00 1.46E+03 2.095+03 12 &73sE+t1
Eu-154 1.63s64E02 807.81 1,615.62 0.00E+00 1.32E+01 2.65E+01 1.750 4.317E+tO
Eu-1ss 241057E043 807.81 1,615.62 .0oE+00 t.s4E+o0 387E+o9 225 3.077E+S6
Fe8-5 3.275704s - 807.61 1,615.62 O.OE+00 1.64E-02 3.294-02 Z7500 2 0
H-3 3.4754E-03 807.81 1,615.62 O.ODE+00 2.127sE+D0 4.57E+0 35DOD 1sSE+03
1-129 7-3D3E-07 807.81 1,815.62 O.OOE+00 W.98E-04 5.22E-03 5.040 6.4DE42
Kr-5 7.8s40E4-2 807.81 1,815.62 .OOE+00 334E+t0 1.27E+02 7.07o 7DS3E.01
Np237 9.961sE-14 87.81 1,615.62 O.OE+00 1.52E4-3 1S.4E4-2 11.0DW 7lI
Pu-231 2.776sE-09 807.81 1,615.62 QO.OE+O 216E-046 4.52E-046
Pb-210 1.2612E-10 807.81 1,615.62 0.OOE+00 1.02E-07 2.04E-07
Pnm147 12152E4-0 807.81 1,615.62 0.OOE+00 1.55E+01 1.87E+01
Pu-23 1.7s425.00 807.81 1,615.62 .0ooE+00 1.42E+01 2.74E+01
Pu-239 42s2OE-04 807.81 1,615.62 0OO0E+00 3.46E01 8.s2E-01
Pu-240 2.43s7E204 807.81 1,615.62 O.OE+0o 1.67E4-09 14Et-0
PT-241 5.8497E-8 807.61 1,615.62 O.ooE+00 4.72E+t0 4.25E+01
Pu-242 a.6329E074 807.81 1,615.62 O.OOE+00 2.s3E4-4 4.57E-41
Ft-226 4.4336-10 807.81 1,615.62 O.OE+00 3asE4-07 7.18-E57
U-228 1.97t4E-4 807.81 1,615.62 5O0E+O- 1.49E-10e aale-11
u-233 Z0477E-07 807.81 1,615.62 .O0E+00 4.64E4e4 3.31E4-0

So.79 1.2933E-04 807.8 1,615.62 O.OOE+00 1.04E-02 2.9E-02
n-2326 1.1574E-05 807.81 1,015.62 O.OOE+0 1.35E-03 13.87E-02

U-9o 1.7092E+50 807.81 1.61.62 QOo.E+00 1.32E+03 2.76E+03
Tc-s9 4223E4-04 807.81 1A61.62 o.o7E+o0 3.41E41 862E041
Th-22 7.7260E-12 607.81 1,815.62 O.ODE+OO ff24E-0s 12sE-Os
Th-30 5.8497E48 807.81 1,615.62 0O.OE+00 4.73Es05 9.456505
TOh232 Rc69DW-14 so7.ef 115.82 QooE+ao Z17E-11 4037E811
TI-200 4.4336E-e 807.81 1.615.62 QO.DE+00 a3SE-05 7.t6E405
U-232 12037E407 so7.8 1t615.62 QO.OE+0 s.72E-06 t.94E44 Thermal Power
LI-233 aIorrE- 807.81 1,615.62 OOOE+OO Z.42E408 4.ssE406 NominalmIrO Bounden9
U-234 t.s4g7E404 W7.81 1,615.62 O.ooE+ao 1A49E-01 2.ssE-t Outu Hadotput
IiU235 -2.723sE-84! 607.81 O.oo ni a4E t28E43 3.c8E43 (Waft) _ (Watt n
U-23e t .s4s3E406 SOM s 1,815.62 O .OOE+oo 1 .2SE402 2z50E02 I..nE+M 3A2E+9S
U-238 -4.285tE409 E07.8t 0.00 6.76E44 e.72E404 8.76E-44 1 Total Total
r-go 1.70s4E+00 807.81 1t615.62 Q.OOE+oo 1.38E+a3 2.76E+03

DCL Radicl46es 1439E+03 Z178E+031I

Tempate Selecton Suwer
hro SFID Usel Basl for Parmtr Dife ttcr

Reac lodr UGHT WA7ER UGHT WATER The Tvn$* wi usd tt do Movk rec
Fuel =WlddbM ALUIM ALLOA Ihl blnmd ATR Tw 4o11 bl1 opu=wilr { mf ATR8 a

SOL HE Contwt U U NtIsI

80L Enrichent %I 44.4390415t 60 ID 1DD

Bumup SummIy (MW *dausi t buraup used In estimat

From 5FD E t
1"nnt:a 807J Nluw4Vcth"d m t M" m mm ftYdd

Sudlng 1.81S6 Asufet tetiea tM

checks __

Estimated burrO
Bump Muft WM Duvnup Estimated SOL HUlvea EOt MM

NomkM 0.71 1
Bou~dlrgfa e 1.2

f sdw sukn, con remvl slorage, adpg or obhe dall cWnim* lid J rradam 0tt9 hr bd.
1

To Ml t orfod t.h.l wohIh el A b t yOOL hasty medmass nvb gelt SpeyIsIC tbWm vals (MWddMT).

-J

DOEISNFAREP-M
Revision 0

kftmh 2003
Page C-M6 of C-581



Fuel Radionuclide hwentory Worksheet

Fuel Na:w. ATSR
SHF D) 17

Fuel Units I Deco 20 -19 FLAT PLATES
HeavyMietalM : BaOL. EOL.321kg

ROD Srage Sit: SRS

'Fuel decay tar dAe: 1668
nalkrades as at: 2010

Ternpide: ATA (Lght Waler, Alan., to I 100%. U)
ATemplate Bumuy(gWd): 3672

Template lOu H " Met Mas Un ): 0.00116689
Tanmpe Dffa Tin: 20 warl

Esanated
Canister usage:

185x10
0.56

RI Eatlunatest *,, x. as b Y. Yb Gamma Sources
Photon Total

CIIWd Feom Nomal uidiv Fuel ty Nominal Fuel soundin Fuel Energy Piotone/aec
Radlonucllde Template Fuel Bumrup (MWd) Bumup (Wd)' (Cl) hwanttres(CQ) hwentorles(CI) Group bouncing)
Ac-227 &6313E-10 3,039.93 3,039.93 OCOE+00 2.02E4-6 2.02E-06 Avg. MaV
Am-241 2.0060E.03 3,039.93 3,039.93 0.00C+00 6.10E+00 6.10E+00 0.0150 3209E+14
Am-242rn 42429E.07 3,039.93 3,039.93 .OODE+00 1t29E403 1.29E-03 0.0250 6mE+13
Am-243 1.4899E.06 3,039.93 3,039.93 O.OE+00 4.53E-03 453E-403 00375 5A20E,13
C-14 5.7135E-09 3,039.93 3.039.93 0.00E+00 1.74E-0S 1.74E-0S o0s75 6234E+13
C-36 1.3124E-2 3,039.93 3.039.93 O.OE+00 3.99E-29 399E-29 00650 1767E+13
Cm-243 1.6443E-07 3,039.93 3,039.93 O.ODE+00 5.00E-04 5.00E-04 0.120 Z549E+13
CM-244 2.9330E606 3,039.93 3,039.93 O.OE+00 8.92E-02 8.92E-02 02250 32506+13
Co6-0 5.3186E-06 3,039.93 3,039.93 0.ODE+00 1.62E-02 1.62E-02 03_760 t415E+13
Cs-134 3.156-03 3,039.93 3,039.93 O.OE+00 9.59E+00 9.59+00 0.5760 3.308E+14
Cs-135 &4477E46 3,039.93 3,039.93 O.ODE+00 1.0SE-02 1.05E-02 o050 3.902E+12
Cs-137 2.0313E+00 3,039.93 3,039.93 O.OE+00 6.18E+03 6.18E+03 1250 Z228E+t2
Eu-154 2.4513E402 3,039.93 3,039.93 O.00E+00 7.45E+01 7.45E+01 1.7500 1.02E+t11
Eu-155 4.8175E43 3,039.93 3,039.93 O.OE+00 1.A6E+01 1.46E+01 22300 8.970E+o6
Fe-65 1.2a97E404 3,039.93 3,039.93 O.OOE+O &77E-01 3.77E4-1 2.7500 6.071E+06
H-3 4.5697E43 3,039.93 3,039.93 O.OE+0O 1,39E+01 1.39E+01 3.5000 2.330E+04
1-129 7.530E4-07 3,039.93 3,039.93 0.OE+0O 229E-03 229E43 5.000 1.317E+03
Kr-85 1.0504-01 3,039.93 3,039.93 O.OE+OO 330E+02 3.30E+02 7.0000 1A54E402
Np-237 9.5516t46 3,039.93 3,039.93 0OOE+00 2.90E402 2.90E-02 11.0000 1.330E640
Pa-231 2.0359E-09 3,039.93 3,039.93 0.002+00 6.19E46 6.19E46
Pb-210 4.9728E-11 3,039.93 3,039.93 O.OOE+0O 1.51E-07 1,51E-07
Pm-147 4.8502E-02 3,039.93 3,039.93 0.002+00 1.47E+02 IA7E+02
Pu-238 11254E.02 3,039.93 3,039.93 O.ODE+00 6.55E+01 5.55E+01
Pu-239 4.2810E-04 3,039.93 3,039.93 O.OOE+00 1.30E+00 1.306E+D
Pu-240 2.4368E-04 3,039.93 3,039.93 O.ODE+00 741E.01 7.41 E-01
Pu-241 3.3415E-02 3,039.93 3,039.93 O.ODE+00 1.02E+02 1.02E+02
Pu-242 3.3Z9E.07 3,039.93 3,039.93 O.O0E+00 1.10E43 1.10E43
Ra-26 22854E-10 3,039.93 3,039.93 O.OE+00 6.95E-07 6.95E-07
Ba-228 1,2426E-t4 3,039.93 3,039.93 O.OE+00 3.78E2-1 3.07mE-11
Ru-106 6.3589E46 3,039.93 3,039.93 O.OE+00 7.62402 17.524
Se-79 12. 406E0 3,039.93 3,039.93 O.O0E+00 3.93E-02 093E-02
SL-126 1.1674E45 3,039.93 3.039.93 O.O2E+CO 62 32E.02 3.6-02t
SrU-9 1.924BE+4 3,039.93 3,039.93 O.0E+00 5.85E+03 5.85E+03
Tc-.99 42239E404 3,039.93 3.039.93 tOOE+00 128E+C0 128E+OD
Th-229 6-.025-12 3,039.93 3.039.93 1O.2E+-0 1.56E4B 1.2-048
Th-230 4.t885E408 3,C39.93 3,039.93 Q.ODE+OO 1247E44 I127E044
Th232 1.9270E-14 3,039.93 3,039.93 O.ODE+00 5.86E-11 5.86+-11
T1-20B 4.8G24E4B 3,C39.93 3,039.93 O.ODE+DO 1IAOE404 1 .40E044
UO232 1Raon47 3,39.g3 3,3.93 QOOE+CO 3.82E.04 3.82E+04 hermal Power
UJ233 2.5825E409 3,039.93 3,03.93 O.OOE+OO 7.85E406 7.85E46 Nomninal Heat Bouiidling
U-234 1.845lE404 3.039.a 3 3,039.93 O.OCE+COs _61E__1 5_61E_1_Output 1batOulput
U-235 -2.7235E.0e 3,039.93 0.0 "eat4 ouE31842 las Wtpts

U-236 115493E405 3,039S93 3,03.9.93 O.ODE+OO 4.71E402 4.71E402 72SE4*t 72E441
U-238 -4.2B51E49 3,039.93 0.00 1.29E404 1.1GE404 129E404 TOWa Total
Y490 1.9254E+00 3.039.93 3,039.93 Os01E+00 5.85E+03 6&5E+03
01he I'adonuckles 5.8BE+03 6a86E+03
m.' Tanylate Sdien- so-, Riip Sff . - ;d i t (.f t-1 ^ -

r1,Mplt SelectIon Sumary
From SF0 Used EtaJ for Parameter AtIferences:

leactoroe LrtWATER LIGHTWA1ER 1 Ta; lsOaas ued lagiekilerg rs:
Fuel la=ddg ALUU ALtUe Tilk W SmIleO mr 111- OW.rl l _ *wan).

StOL HN Conatftenta U U
*oLffwlnm*tW% I 60 b100

Bumilup Summay (Wr Bam 10for burnup used hi estimate:

his I3canN Vt gbBonig:l S343M # *nb:d byO sane 9M M" _W mse EOL

Checks

Burmnup Mutipier Ce BuruP EEtimad EOL HMWGiven *OLH tH
Momhal~l 1JO01 1,52

'Rea tin , rore Page 0-c2. ",pI' ior7dlw -d63 rcnfi61Ml a sbr hid.

O1`6181 bnuW for all luel aeoitd wleh lift w * riwst be dMW by BOI_ hby Imeal s bI gat pednic Cunup values (MW&Vn.
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Fuel Radlonuclide Imwentory Worksheet
S, Flu and Teplate, Inttwnt _ o ",t

Fud Name: AO1OC= & wILCOX SCRAP
SNFID 16

Fue IMIS & DII 1I- CANISTER OF SCRAP
Heavy Ueti Mam BOLs ; EOL60.07kg
ROD Storage St1 INEEL

'Fuel deca eiat dut: 1969
Estondsas at. 2010

TemlPbat: (Wott Case)
'Tempat 8INIWup(UWd 62.5

TunDpi BOL MeM Mea Mm (UT 0.00186868
T-I. D- Tha 15 'A

Estimated
Canister usage:

HIC
j 1.00 1

_e

jIL Fsdmtm IS 36 x-br . .. _ Y. Yb w GammsurceSa
: ~~~~~~ ~ ~~~~~~~~~~~~~~~~~Photon Totad

a/UWd From "omia Bouding Fu Initia Activity NoZminal Fue Bo9b Fue Eneey Photonas e
Radbonuclide Template FudlBumnup(UWdj. Burnp (Wdf (Cl) Inentois(Ci) Iventorlez(O) Group (Imuding)
Ac227 2.3072E0 68.62 6S.52 QO.OEOO 1.53E-04 1 imE04 Avg _e
Am-241 8.4448E+0 6e52 66s.52 O.OE+00 5.62E+02 5.62E+02 0.0150 s.1s2E+1J
Am-242m 1.6848E-02 66.52 662 Q.OOE+00 1.12E+01 1.12E+C0 0.0250 7132E+13
Am-243 1.6320E-0 66.52 66.52 0.0XE+00 1.7E+00 1.EsE+0O 0.0375 1A457E+13
C-14 141-486-01 66.52 6s.52 .OOE+00 s.o4E+o0 2.24E+70 0.0s75 2230E+13
C4-38 22849E403 6B.s2 66s52 Q.OOE+CO 1.s2E-01 Es2E401 o.osso 8 703E.12
Cm-243 8.6624E-04 6B.s2 66.52 QNOE+oo s.76E402 s.76E402 0.1250 6AM~E*12
Cm 244 1.684SE-M 6B&52 66.s2 Q.OOE+OO 1.12E+Ot 1.12E+Ot 02260 7s939E+12
Co 60 2.s86WE+Ot 68.52 66.52 Q.OOE+Oo 1.67E+03 1.87E+03 0.3750 3225E+12
Cs-134 3w414sE404 B6.52 66.52 O.OOE+OO 2 27E42 2.27E402 0os750 5244E+13
Cs-135 4376E-04 66.52 68.52 .ODE+00 2.93E-2 2.s3E-02 o.so0 Z004E+12
Cs-137 2.1049E+01 68.52 66.52 O.ODE+00 1.40E+03 1.40E+03 12500 1.40E+14

I

t2s50OE+00 66.52 66.52 o.OoE+00 8.32E+01 S32E+01 1.7500 6.196E+10
66.52 O.OOE+00 4.59E+00 4.5sE+O 22500 7.346E+c0

1.96E+01 1.96E+01 2.7500 2070E+00
H-3 657E+605
1-129 1.06t16-M 66.52
Kr-85 5.9882E-t 66.52 6652 QOOE+00

-N237 1.5668E-4 66.2 68.62 0.00E+0O 1.04E-02 1.044-02 11.0000
Pa-231 2.s656E408 m52 6652 .OOE+O 1.91E-04 1.91E-04

-11
PU-240 -.00950E1 66.52 0.00 2.78E+00 o.OoE0+o 2.78E+00
Pu-241 -1.0411E+02 66.52 0.00 7.16E+02 0.00E+00 7.16E+02
Pu-242 -1.1381E-04 66.52 0.00 1.20E-02 4.46E-03 1.20E-2
Ra-226 64400B-06 6652 66.52 0.OOE+00 4.2sE-06 4.28E-06
Ra-228 5.9952E407 86.52 68.52 Q.OOE+00 3.99E-06 399E-05
Ru-106 s.5s26E4-7 66.52 66.52 0.ODE+0O 5.69E-05 5.69E-05
Se 79 1.9181E-04 68.52 66.52 0.0E+00 1.26-2 1.2BE-02
Sn-12B 15.67E-04 66.52 66.52 0.OOE+00 1.11E-02 1.11E-02
Sr-go 1.9799E+01 66.52 66.52 O.OE+00 1.32E+03 1.32E+03
Tc-99 6.767-03 66.52 66.52 O.OE+00 4.50E-01 4.50E-01 I

6652 0.OOE+00 1.16E-04 1.16E-04
6a52 o.oE+00 3.91E-04 391E-04
6Bs2 O.OOE+O0

T7-2 67573E-01
U-232 2.376E-04
L-233 .6128E04
U-234 1.2788E-02

6e652 66s2 QOOE+00
at Power I-I

6652 6652 0.00E+00
Nominal Ha Bounding..

Output : HeaOutput
(Wattst IWaffa5.7486E-04 6652 66.52 602E-05

U-230 2.348sE-04 66.52
U-23 1.1581E604 66.52
Y-90 1.9804E+01 66.52
Other Radionud

66.52 Q.ODE+C 6.56E40 6.63441
Towl Tota

4.10E+03 4.10E+03

wan M_-

I w Summary
From SF0 Used Ilaste fci Parameter Oilltrencesw

Reacodr - Wd m
Pod C~~addb~~g:~ SSwotoc-nd I.*l NO~lS d eo$ makh NW 0*" laPiau thelo 9* ~wordemtoffoo wo aed

OL HU ConsfteitoaI Powad U U.h&PI
SO.EL Owk~mm %!INoa im r

i

�-j

Brumup Summary (UWdr fBasW br beunun used In es.mate:

"abnW$*iitbcWd~birq.

'Reactr ,sidown. cor rembowd, sMorg, shipped or other dale corilillg h tha alltoared i wlu.

rod bwwy p ar iud aodated w th woskadmus be Idebd by 8OL heavyme mane getD pedftc bunue vauea(MWiW).

I
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Fuel Radionuclide hwentory Worksheet
p. Furl and Templateinf tiboe . I

Fual Nune: EER-II JHMl (ND BXS) GERMANY
SF ID f 592

Fuel Units & Deor. 6 -1TR TYPE
Heavy Me Msesa: DOL.01; EOL.Ot
FOO Storage St: SRS

'Ful decay at date: 1996
Ea ates, as f: 2010

Tunpat.e ATR (Uig Waler, MAum.. 60 b10D%, U)
'Temptate Btrwp(UWd): 3672

Terplate bOL Heavy Metal UassS UT): 0.001169
TY,.bt. De Th: I t0 ,0m

Estimated
Canister usage:

I 1.00

hL~atimates . I X. a. b Y., yb Gamma Sources

Photon Total
CIIUWd From Nominal Bounding Fuel oding Fuel Eergy Photonec

AFadonucilde Template Fuel Burnup (UWd)f Burmup (Wd
5

(CO) hlintesaCQ) InventotsCIM Group (bounding)
Ac-227 2.8404E-10 0.00 0.00 O.ODE+00 O.OOE+00 0.OOE+00 Avg. keV
Am-241 1.4935E-03 0.00 0.00 Q.OOE+00 . .OOE+00 O.OOE00 0.0150 O.OOOE+00
Am-242m 4.4390E-07 0.00 0.00 O.OOE+00 O.OOE+00 O.OOE 00 o0.o50 O.OOOE+00

Am-243 1.4913E-06 0.00 0.00 O.ODE+00 O.OOE+00 0O.DE+00 0.0375 .OOYE+.O
G-14 5.7217E-09 O.0D 0.00 Q.OOE+00 O.OOE+00 O.OOEO0 ODS75 .OOOE+.O
CF-36 1.3124E-32 0.00 0.00 Q.OOE+00 O.ODE+00 O.ODE+00 05 00.oXE+Co
Cfr-243 2.Q9S7E407 0.00 0.00 O.OOE+OO O.DDE+OO QODOE+OO 0.1250 o.oWOE+OO
C1-244 4.301E45 0.00 0.00 0.00E+00 O.000+00 0.OOE+00 02M0 0.000E.00
CK-a0 12.79E-05 0.00 0.00 0O.OE+00 0.OOE+00 O.OOE+0O 07.0S0 0.000E+00
Cs-134 9.0795E402QO 0.00 Q.WODOE+OO O.ODE+OO O OOE+OO 0 S75 o.oXE+Co
Cs-135 3&4477E4506 0.00 0.00 O.OOE+OO O.ODE+Co O.OOE+OO oAMc O.OXE+Co
Cs-137 2SS58SE+OO 0.00 O .00 OOOE+OO O.OOE+OO O.OOE+OO 125cO O.OWDE+OO
Eu-154 9.4B47E42 0.00 0.00 0.OOE+00 0.000E+00 OOOE+OO 17500 O.OooE+OO
Eu-155 1.9469E-02 0.00 0.00 0.OOE+00 O.OOE+00 Q.OOE+OO 7sqn O.OCOE+Co
Fe-S5 1.7/97E43 0.00 ° °° O.OOE+OO QODOE+OO O.cOE+OD 27500 O.DOWE+00
FF3 8 O065E403QO 0.00 OO O.OOE+OO Q.ODE+OO QO.OE+OO 3ZiOW o.oXDE+X
1-129 7-53D00E47 QOO0 0.00 O.OOE2+OO QOOE+OO O.OOE+OD SCOOO0 o.CCOE+00

Kf-11 2.005E-0 0.0 O.OD O.OO+00 OOOE+0 O.OE+00 7a co.0 DE40

Np-737 9-5507E-0S QOO 0.00 O.ODE+OO O.OOE2+OO O.OOE+CO 11 OWO O.OWOE+CO
Pa-231 1.2740E409 QOO QOO O.ODE+OO Q.OOE+OO QOOE+O

-7210 1.1B3BE-11 0.00 0.00 O.OE+OD 0.OOE+00 OOOE+00
Fr-r147 279743-0 0.00 0.00 O.ODE+0 0.OOE+O0 0.OOE+00
Pu-238 1.9755E402 0.00 0.00 Q.OOE+00 0.OOE+00 0.OOE+00
Pu-239 4.283BE-04 0.00 0.00 O.ODE+OD O.OOE+OD 0O.OE+00

u-9240 2.4390E04 0.00 0.00 O.OOE+00 O.O0E+00 QO.OE+00
Pu-241 5.4058E-02 noo0 QOO Q.OOE+OD O.OOE+OO QODOE+OO
Pu-242 3.8329E-07 QOO QOO OAMO+OO O.OOE+OO Q.OOE+OO

la-226 83742E-11 QW0 QOO O.OOE+OO O.ODE+OO QOOE+OO
lan228 0.7734E-15 0.00 QO QODE+OO QOOE+00 0.00E+00

Ru-F106 6135SE-03 QOO0 QOO Q.OOE+OO O.OCE+OD O.ODE+OO
Sc 79 1.293E-0 S0 QOO QO O.OOE+OO Q.OOE+OO O.OOE+CO
Sn-126 1.1574E405 QOO0 0.00 QO.OE+OO QODOE+OO QODOE+OO
Sr490 Z4417E+OO QOO0 QOO Q.OOE+OO Q.OOE+OO O.OOE+OO
Tc-99 42239E404 0.00 QOO Q.OOE+OO QODOE+OO O.OOE+OO
Th-229 2 86WE412 QOO0 0.00 Q.OOE+OO QO.OE+OO Q.OOE+OO
Tn-230 25310E-08 QOO0 QOO Q.OOE+OO O.OOE+OO QODOE+OO
Tn-237 1.1631E-14 QOO0 0.00 Q.OOE+OO O.OOE+OO QODE1+OO
Ti-20B 4.S705E408 QOO QOO QOOE+OO OAOE+0O O.ODE+OO
U232 1.3151E-07 QOD 0.00 Q.OOE+OO O.OOE+OO QODOE+OO
U-233 Z.1650E409 0.00 OoO0 QOOE+OO Q.OOE+OO O.ODE+OO
U-234 1,899E404 0.00 Q0 ao .OOE+OO QO.OE+OO O.ODE+CO
U-235 -2.7235E4S6 QOO QOO ao.E+00 a.OOE+cO O.ODE+OO
U-23S 1.5493E405 QOO O.0 CO OOE+OO aO.oE+OO O.ODE+CO
U423B *4.2851E409 QOO QOO O.OOE+CO aO.oE+CO O.ODE+CO
Y490 Z.4423E+OO &0o OLO QO.OE+OO aOLOE+00 aDDOE+0
ODwe Raonuckdss 7 QODE+OO O.OOE+CO

L TemPbate Sele&o Senr y'_gs rp SfrunmL,1 ad and d E

Teplate Selection Summar
From SFD Used a r Parameter Diffrences

Reactor M rATi R UGHTWATER
Fue ICddg ALUM

bOLWHU Conattunts: U U
SOL Fnrkchment %: IW 60b 100

BurpSummary (IWd I S bor bunup used In estimate:
Fremn SFD |0 E d |

NomhSl Ixem unw edN ID be 2u dOOL hea2 y sbaletse
Bonding:S kew unwed t betica momka buhp.

Checks

Estimaled Sumupf
Swnup~ultbl~er Given Burup U Estimated KO HM/Given SOL NM

Nomal_
BonIr

_ Power

-uiu % ea Output
fWaftal IW2Afta
: : __ --_ --
GADE6400 &EOE40

Total Total

'Reactor shu.owNk core rimoval, atorage.s tpptng orolaer re wilrniingfd bradatafon e or lulw.

'Total bkup for all kd asodiad MM llft woMlaa mud be d Ck8ed by .hea melal mesa b0 get specdc herup vaea (IMWo`MT).
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j
Fuel Radlonucllde bwentory Worksheet I I . I

IF fAuel4dT-wbnglat iwnm*Iiz -
Fudl Naun. BSR

SW4 3 5 31

Pud units A Dewm 41 -19 PLATE MiTR ASSY
HeaVY M~d Mes= DOW 7856k!g. eOL.6.941kg
ROD acinge Sit.: SRS

'FudscySW dst 1991
Esttha as of: 2010

Tempat ATt (Ugft Water. Akn., 60to 100%. U)
'Tunio fInUP("U4 36t72

Tempb BOI. Heuy Meal Ms (fr) 0.00116689
Twmpt. De MThu 15 yeas

Estimated
Carnster O

*rxlw
1.71

.J.LEstri_ ter :,i ul x6 xb Y. Yb yan Souce

7 .; . ~~~~~~ ~ ~~~~~~~~~~~~~~~~Photolk Trital
CkXwd Frmnm ' NomkW.~ Boundin9 Fut4 bn~llActhvity -Noradal Fuel Boundlqt Fud Efetgf Photontshm

Padbrruclks Temlat Fual 8uup (NWMP Burnp (IfWrt (Co IrwentoresCI) bwvtesnCI) Group (bounri0
Ac-227 4.5861E-10 86.86 1.731.72 O.WOE+00 3.97E407 7.94E407 AM lOV
Arn-241 1.7832E-03 865.86 1,731.72 O.WDE+00 1.54E+00 3.09E+00 MOlD Z0'6E+14
Am242m 4.3410E407 865.86 1,731.72 O.WOE+00 3.76E-04 7.52E-04 0.0250 4.308E+13
Arrr243 1.4907E-06 865.86 1,731.72 O.WOE+00 t;!9E403 2.58E-03 Oos75 3.762E*13
t;14 5.7162E-09 865.86 1,731.72 O.WOE+OD 4.95E406 9.90E-08 0.0575 4.011E+13
CK3qS 1.3124E-32 865.86 1,731.72 O.ODE+0 1.14E-29 _ 2.27E-29 0.0850 2.430E-ii
Cm,-243 1.85S6E-07 6e6586 1 731.72 LOOOE+0 1.61E404 3.72E404 0.1250 1.666E+b13
Crn-244 3-5512EoS 865.88 1,731.72 oO.OE+OO 3.07E402 6.15E-02 0.2250 2.093E+13
co-60 1.0261E-05 865.86 1.731.72 O.OOE+00 8.8eE403 1.78E-02 0.3750 9.171E+12
Cs-134 1.6931E-02 865.80 1,731.72 O.WOE+OO 1.47E+01 2.921E+01 0.575 1.489E+14
Cs-135 3 4477E-08 865.88 1.731.72 Q.OOE+00 2.99E-03 5.97E-03 0J8500 35436E*12
Cs-137 2.28W0E+00 865-8ff 1,731.72 QWOE+OO 1.97E+03 3.95E+03 12500 t.780E+12

Eu-1655 9.6841E4't 865,86s 1, 731.722 O.OOE+0 839E+00 t 68E+01 t.7500 9.316E+07
Fe-55 4.6977E 04 865.86 1,731.72 O.WOE+CO 4.Q7Et tt.14E41 2Z7500 5.627E+0
H-3 6.0485E403 865.8S 1,731.72 O.WOE+CO 5.24E+ttO 1.05E+01 3swo0 3.576E+05
t-129 7-5300E-07 865.86 1,731.72 QO.OE+CO 8.52E404 1.30E-03 sowo0 8276E+02
Ker-8 1.4989E-01 8E5.86 1,731.72 QW.OOE+ 1.30E+02 2.60E+02 7.0oO 9,165E+01
Np237 9.5534E-06 865.86 1,731.72 Q.OOE+OO 8.27E403 1.65E402 11.00xt 1.02sE401

J

Pa-231 1.65OE4-0 865.86 1,731.72 O.OOE+00 1.43E-01 2.87E-01
Pb-210 2.6631E-11 865.86 1,731.72 O.oOE+00 2.31E40S 4.61E-0
Pm-147 1-.15E2-06 865.86 1,730.72 O.WE+02 1.57E+02 3154E+02
u-238 1.89SOE42 865.86 1,731.72 Q.OOE+00 1.64E+01 2.29E-02

Pu-239 4.2e38E44 8658 1,731.72 O.WOE+OO 3.71E401 7.42E-t
Pu 240 Z~4379E404 86.8e 1.731.72 QO.OE+tlO 2.ttE401 42M-01
Pu-24t 4.251t1E402 865.88 1,731.72 O.WOE+OO 3.68E+01 7.36E+01
PU-242 3.6329E-07 865.86 0 1731.7 O.O7E+CO .15E-04 1.29E-04
Ra-226 1.4725E-10 865.88 1,731.72 O.OOE+CO 127E407 2.55E 07
Ra-228 8.9760E-15 865.88 1,731.72 O.WOE+CO 7.77E-12 1.55E-11
Ru-106 1.975E404 865.8S 1,731.72 O.OOE+CO 1.7tE-t a42E401
SO-79 12933E-05 865.88 1,731.72 O.OOE+OO 1.12E402 2.24E402
SIF128 1.tS74E405 865.8S 1,731.72 O.OOE+CO 1.00E42 2.OOE-02
Sr-90 2.1680E+00 865.86 1,731.72 O.OOE+00 1.88E+03 375E+03
Tc-99 4-239E4.4 865.81 3,73..72 O.WE+oo 366E41 7 +31E0
Th-229 a9770E-t2 865>88 0 .731.72 O.oOE+CO &a40E40 &S.-0E9
Th-0 &357sE-c 865i8 1,731.72 QW__ E+CO 2.91E45_ 5.81E45
Th-232 1.5452E-14 86&W 1,731.72 Q.OOE+CO 1.34E-11 2.68E-11I
TI-M8 4.6705E486 865 1.731.72 Q.OOE+CO 4.04E405 8.0SE405
U232 1.3045E4C7 865.86 1,731.7 O.WOE+CO 1.13E404 2.26E044
U233w 2.3739E409 865.8tt 1,731.72 Q.OOE+CO ZC06E406 4.1 1E-08
U-234 1.t423E-C4 865.88 1,731.72 Q.OOE+CO 1.60E-t 119E401
U235 2.7235E4S8 865.8tt QOO 1.58E402 1.35E402 t S8E402
U-235 1.5493E45 865.Se 1,731.72 QO.OE+CO 1-34E402 Z68E42
U-23t -42e51E49 865.8S QOO0 1.79E404 1.75E-C4 1.79E044
Y-90 Z.1686E+00 865.8S 1,731.72 O.OOE+OO 1.88E+03 &78E+03
Other Rtadlo iuck 1.88E+03 3.77E+03

111.vTet6 Seledo Suimry, Burnup 9ammso, slk clSz ' :'.

remplate Selection Summray
From SFD Used Basis for Parameter Difhfrence

Reector odwsr rj HWA1ER | UGHT WATER
Fus Cbddlng [ALW ALU

BaL HUt Cnuent: LI U
OM ELHm cnmt %.I 93.2330904F | 100

Burnup Surnuary (Wt_ Basbs for burnup used hI eslmat:
From SFD i ar

Nomdi* L85.a8 kmW daiad r htf V. heeweMMm9I w"e dassysA
1,731.72 bevt a _ tseishe ta e w.

[Cheeks

Thermal Power

output He*OUtpt
(wafts) (Waftt)
2-UE4E01 4.65E4Ol

TOta Total

I Nomhid:
8ddinl

Esibed EOL HMIGIm EOL HNM
1 .0t1

'Re&co djW wn. cr m oval, Ooh*. *S I oter Ga oefth h ractafn ceasd tr fh .

'T01a bhp Eor al Wud amodaed wt Oths w_4e musd be ikded by BOL heavy metl m ID got speoe No" vae (MWWM).

-
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- Fuel Radionucflde hwentory Worksheet

Fuel Nan CANDU
SUW ID S 979

Fuel Uiots & Deser. 4.-P4
Heay Uesta Kma. B506.. EO6.Q-49.32
R00 Storage Site: INEEL

'Fuel decay SW dat: 1964
atknatse aa GE: 2010

Temnple: HFBR /Havy Water. Dc., 01 t5%. Ui
tm
rempiate &Iwxup(wdV S

TemPe SOL H"vy Metal ases (UT): OJDD034251

Estimated
Canister usae:

0.14 I

IL~~~~~~~~~~ ~ ~ ~ ~ ~ lzsgrU Ti: D i.l
EatnIatEs m it. 5 b y. Yb Ganma Sources

Photon Total
CltUWd From * Nominal Bounding Fud InItial Activity Nominal Fuel Bounding Fuel Energy Photonsaec

Ralionucmide Template Fuel Burup IUWd)
5

Sumup (UWdf (C) InventodesaCl) bnventoles(C) Group (Iunding)
Ac-227 4.8920E-09 47,275.85 47,275.85 0.001+00 222E-04 2.22E-04 Avg. MUv
Arn241 2.2850E-02 47,275.85 47,275.85 O.OOE+00 1.08E+03 1.08E+03 0.0150 3298E+15
Am-242m 3.5400E-06 47,275.85 47,275.85 O.OOE+00 i.67O41 1.67E-01 0M0 6432E+14
Am-243 2.0550E-06 47.275.85 47,275.85 O.OE+00 9.73E-02 9.73E-02 0.0375 6.010E+14
C-14 1.1264E403 47275.85 47,275.85 O.OE+00 6.33E+01 5.33E+01 0.0575 6 508E+14
Cl-6 8.3760E-11 47,275.85 47,275.85 O.OE+00 3.96E-06 3.96E406 0ooe50 3S837E+14
Cm-243 5.0340E-07 47,275.85 47,275.85 O.OE+00 238E-02 2.38E402 0.1250 2. 32E+14
Cm-244 1.0450E405 47,275.85 47,275.85 0.002+00 4.94E-01 4.94E41 o3250 3.306E+14
CtF60 64420E-02 47,275.85 47,275.85 0.006+00 3.05E+03 3.05E+03 03750 1A38E+14
Cs-134 7.9240E.06 47,2755 47,275.85 0.006+00 3.75E-01 3.76E-01 05750 2.16E+15
Cs-135 7.9140E06. 47,275. 47275.85 0.006+00 3.74E401 3.74E41 O.800 Z.946+13
CS-137 1.4316E+00 47,275.85 47,275.85 0.00E+00 .77E+04 6.77E+04 1Z50 2.393E+14
Eu-14 6.7900sE3 47,275.85 47,275.85 0.006+00 3.21E+02 3.21E+02 1.7500 77E+111
Eu-155 6.28001-04 47,275.85 47,275.85 0.00Q+00 2.97E+01 2.97E+01 22500 1251E+09
Fe-S5 5.74801-05 47,275.8 47,275.85 0.00Q+00 2.72E+00 2.72E+00 2.7500 &0s6E+07
1-3 23800-02 47,275s8 4727.85 0.00E+00 1.13E+03 1.13E+03 35000 Z433E+05
1-129 7.50206-07 47,275.85 47,275.85 0.00E+00 3.55E-02 3.55E-02 50000 1.o2tE+05
Kr-Ws 3.12201-02 47,275s 47,m.85 O.OE+00 i 1.s1E+03 70000 1.14.E+04

NP 237 5s5780E-06 47,275.85 4 I110DO 1.303E+03

5.85 0.00E+00 4.70E+01 4.70E+01
FiR a wA^,n Al-& A7 075 AM fl Ic~r *ladu=O la MlC.AO

Pu-239 1.8744E-02 47,275.85 47,275.85 O.OOE+00 8.86E+02 8.8+02
Pu- Ws3540E-03 47,275.A5 47,275.85 0.006+00 3.96E+02 3.95E+02
Pu-241 1.0E-01 47,275.85 47,27.85 O.OOE+O0 6.91E+03 6.91E+03
Pu-242 2.0400E-06 47,275.85 47,275.85 0.00+00 9.64E-02 9.64E-02
Ra-226 1.184E-08 47,275.85 47,275.85 0.00Q+00 5sE-04 5-8E-04
Ra-228 1.1s64E-09 47,2m.85 47,275.85 O.OOE+00 6etE1-05 5.61E-05
Ru-106 3.25soE-10 47,275.85 47,275.85 O.OOE+O 1.54-05 1.s4E-05
Se-79 12524E-05 472m.85 47,27sss O.O0E+O0 5.92E-01 5.92E-01
Sn-126 t.2052E-05 47,275.85 47,275.85 0.00E+00 5.7016-01 .70E-01
Srt-gO 1638.E+O 47,75.85 47,275.85 0.006E+O 597E+04 5.M7+04

4.4140E-04

s.85 0OOE+00 s.64E-05 = .64E-s I
T7-20 E08 47275.85 47275s s .OOE+00 2.18E-03 2.11SE-03

5.87E-03 .87E-03
4.33E-02 433E-02

fl Power

U234
Nominal Hea Bounding

Oulout eat Outnut4 47275.85 0.00E+00 1.11E+02 1.11E+02
-Z32961 ,E46 472.M85 0.00 1.07E42 0.0+00 1.07E-02 I I a _W -

:-os 472m.85 47275.85 0.006+00 126E+00 126E+O0 6 A E.02
E-07 472m.85 0.00 3.12E-02 2.49E-02 312E-02 I Total Total

_ __

Y-90 12642E+00 47,275.85 47,m.85 0.00+00 8.986E+04 &906E+04
Other Radwiucldes 8.45E+04 8.45E+04

IU.TkPatSe-,lpSW- w.,tdaapS ds .M tbe i
Trnae, See~ction Suiary :

Frorn SFD Used PlEats g0 Parameter D miferences
Reactr ModeratorHEAY W WATR HWA!Wirn Twiait Tmuse _db ior eI_

Fu ClZ1RC RC Thll kmakehs on aplwwsapt wtwa (ura)
.OL HM Cosiuents U U

BOL Cwtkhnmt%-_ O b

Sury (mWg) fJisor bumup used In etimate:
From SFD Ilbntd

No minaF 4727h hm mteta_ gm op
Bonig 47.27siY~ , _d bly _nsut, BOL Mms ww mm wa k ECL

Estimated -~
Murup oultker Given S rBw p tmnated 0OL HULIVzve EOL Hll

Ibmh^W:F 32M3 289
SwfwI32_83

'Reaco5r aldown. we removal. stragel dtphig or Othm dat coninlng Va Imadation ceased Icr fue.

aToal bamWIn lr alu kW ateodaded wsb this wosheet mutt be dvkdd by eaX heavy metal Law ID got Wedlic bumr values (MWdST).
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I-I

Fuel Radionuclide Inventory Worksheet ,

4f"ud sadnTem lat aolruotlop !
Fuel Name: CVTR FUEL

SNF Of. V3
Fuel Units A nDamn 34 -ROD
Heavy Metal Mass: B0L=W68.8fk E0L.97 47kg
IROD Stoag Sft MIEEI

'FuM dea.. start da&W. 1967
Exthna a a od 2010

TOMlat: HFsR (Heavy Water, The.. lo 5%. U)
rrpaae OuNflup(UfWt: 5

Teplat OLS Nv Metal mes 1 MT): 0.00034251

EstIbated
Canister sa:

13"x1, i
1 0.45

.Eatimztes, . In D X y yb Gammn Sources

Photon Told
CUIIWd From Nominal Bounding Fuel Initiji Activity Nominal Fuse Bounding Fuel Eney Photonstac

Radionacl f Template Fud Bumup (MWd) Bumup (NWc) (CI) InventoduieCl) inventodes(C, Group (boudr4
Ac-227 4.6920E9 1,137.42 2,274.84 O.COE+o0 5.34E-06 1.07E-05 Avg, 04V

Am-241 2-2880-E02 1,137.42 2,274.84 O.OOE+00 2.60E+01 5.20E+01 0.0150 15878,14
Am-242m 3-54cOEs-0 1,137.42 2,274.84 O.OOE+00 4.03E-03 8.05E-03 0.0250 3287E+13
Am-243 2.0s80E-08 1,137.42 2,274.84 O.OoE+00 2.34E-03 4.68E-03 0375 2.8s2E+13
C-14 1.1264E-03 1,137.42 2,274.84 0O.OE+00 1.281+00 2.s6E+oO 0.0575 3.131+13
C-36 s3760E-11 1,137.42 2,274.84 O.ODE+00 9.53E-0e 1.91E-07 0.os5 1.8475+13

-1243 7.o340E-07 1,137.42 2,274.84 O.OE+o00 .73E-04 1.1E-03 0.0250 2t1tE+13
CK-244 1.04SEM-0 1,137.42 2,274.84 O.OOE+o00 4.ts5-02 238E402 702200 5.58st+13
Co-0 5.4420E402 tt37.42 2.274.84 0.002+00 7.33E+0t 1.47E+02 01700 6396E+12
Cs-136 7.180E-0S 1,137.42 2274.84 0.+00 130E42-0 2.07 t2tE+4
Cs-35 7.914.E4-0 1,137.42 2,274.84 0O.OE+00 9.06E 03 1.7E02 0.8-06 13sE+t2
Cs-137 1.4316E+00 1,137.42 2,274.84 O.OOE+00 1.3E+03 7.26E+03 12-07 1.12E+13
E55.S4 1.27s4-03 1,137.42 2,274.84 O.OoE+00 7.72E+C0 1.54E-01 1.750 3.787E+to
Eu-126 12OOE2-04 1,137.42 2,274.84 O.OoE+00 7.14E-0t 1.43E+C0 22sco 3os407
F&-65 S74.68805 1,137.42 2,274.84 O.OoE+000 s4E42 1.31E41 2.7sc S88+D

c3 2.481020E4 1,137.42 2,274.84 0.ODE+00 2.71E+01 5.41E+01 Uscoo 202E004
1-129 7-sO20E7 1,137.4 2,274.84 O.ODE+00 ss3E44 1.71tE403 sDoO 4ss2E+03

Krn4 34e220E-02 1,137.42 2,274.84 O.ODE+00 4.35E+OS &B9E+08 70000 5.2-E+02
Np237 s78eOEe-06 1137.42 2,274.84 O.OOE+000 1.2E-03 127E.42 -t03O 33eE+0

a-231 781282E-09 1,137.42 2,274.84 O.0oE+o0 00 1.- s9E-05
Pb.210 4.3840E400 1,137.42 2,274.84 O.ODE+00 4.sE5-0s 9.07E-04
Pm-147 9.95OOE-4 1,137.42 2,274.u4 O.DOE+DO 1.13E+00 2216E+CO

PuT 23B24ES3 1,13742a 2,274.8u O.ODE+CO 7.31E+00 1A6E+Ot
Pu2s i.8744E-02 1,137.427 2t274.84 O.ooE+Co 2.13E+01 i2BE+ob
Pu-240 s.3s40E43 1.137.42 2,274-84 D ODE+OO 9.50E+aO 1.s(X+oI

P F1241 1.4BECBO41 1S137.42 2274.U O ODE+CO 1 .BBE+02 3.32E+02
PIF242 Z.04DOE485 1,137.42 2,274.84 O OOE+CO Z.32E403 4.B4E403

Fa 22 1.18C4E408 1,137.42 2,274.84 O.OoE+CDO 1.U4E45 2.B9E-05

P.&-= t.s64E409 1,137.42 2,274.84 O.ODE+OO 1.3sGE48 2.7DE4B8

FWN-10e 32seOE-10 1t1u7.42 2,274.84 O.ODE+OO 3.71tE407 7.41tE407

Se 79 t 2s24E-c5 1tt37.42 2,274.84 QODE+CO 1.42E402 2.85E402

Sn-128 1-002cs2E5 1,137.42 2,274.u4 O.ooE+Co 137E42 2.74E402

Sr40 1.2B3BE4C 1137.42 2274.84 QOOE+Co 1d.44E+0 2 B7E+03
Tc-99 4.4140E404 1.137.42 2274.B4 O.ODE+CO S02E401 1.0DE+DO

The22s 4.34__E_ _ _ 1_137.42 2,274.U_ O.ODE_+DO 4.ssE4B_ 9.89E__

Th-230 1.0760E-0s 1,137.42 2.274u8 O.ODE+OO 1.22E403 2.4sE403

Th-232 1.1s2BE49 1,137.42 2,274-8U O.ODE+CO 1.3BE-0s 2.7tE486

TE-2DB 4.6200E4B 1,137.42 2,274-84 O.ODE+CO 5.25E- 1.0sE044

u-232 12406E47 1,137.42 2,274-84 O OCE+CO 1.41E404 2.82E404 ThOemS~ POWW

U-233 9.tB20E407 1,137.42 2,274.U4 nODOE4W 1.04E403 2.0BE403 Nomia Heal ^ Bounding
u-234 2-0440E403 1.137.42 2.274-u4 O.OOE+CO 2.67E+DO 633E+00 Outind Head Output

U-235 -2.32s6E-0s 1,137.42 QOO ZB67E403 ZD09E45 2.67E403 {Iwal) (rand

u-23e 2.6B20E-Ds 1,137.42 2,274.u4 O.ODE+CO 3.03E42 B.06E42 2AW*011 4.18E40

U-23B -t.32stE47 1,137.42 noo 227E42 2.25E42 227E42 Tota Tota

Y-so 121642E+DO 1,137.42 2,274.U4 QOOE+CO t.44E+03 2.83E+03

OthrRdoulidlesz t.ssE+03 3.tOE+03

mTemplate r electionWe mu s B rhe Sumay te COeck. S O .I.
Temlatel Selection Summary

Fro SFD Used Basi for Panram DiHfrne

Rea cto HEcV Y WATER HEAVs WeTER Thi kTwadl eased tar Dte. _
Fo uao th ZIRC OR SST ZeRC Thi0 hed meW an lpwm exot ba vd d (:Wig .

SOL HU Contturs U ' U
IIOL Enrcnwn %:I t.8 O1 b

Burnup Summay WnINO for hruntup used In estioate:

Froon sFD Ealmtna

Homkk* 1 3. 4 Owt s" nif t " m bew Roln dom"

B l ~~~~~~~~~2,274.8 Bounowh tl"be tw a r m

Checks

sumup Uufwr Givnen Dumeq Estmabed EOL HUle EOL MM

Nornnhaf 1.13 tol

BouI~j 22s

'Reco sldln core removal. abrage, FWipr or ohr dab conlrifimGbt VWkaftso cased bor ful.L

'Total bVw lor ellu@ n t ashsoite 11h tf ww~ Ot b Ae by BOE teary~ m _wvast b9 apef hmw vanb_ (hdMT

61

J

'4-

I

-v

-
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Fuel Radionucflde hwentory Worksheet I I

Fu elrne. OR-3 (U308 LEU)(DENMR(

Fuel Usia, & 0escr. 3.-4 CONCENTRIC TUIBES
Heav Meta Maws: BOL-4-.752kgr EOL-2.517kg
ROD Storagte Site: SRS

'Fue decay art date: 1997
Esthmes a at 2010

Template: HFBR (Havy Water, Akin.. 10 bI 20%. U)
Tusplata W igrwp(UWd): 15

Tenplate BOL Hey Metal Ma fST): O.DD034251

Esthmated
Canister usage:

IS1610I

ILEaimaks i X. Xe b y. Yb Ganum Sources

PI1Phton Teal
CLMWd From Noidnal Bounding Fuel bitial Actiity Nominal Fuel Sounding Fuel Enegr Phoanasec

ftadionucide Template Feal Bumup (pWd) Bumup (UWd) (CO ) b ftaes(CQ -entore(CI) Group Ibounding)

Ac-227 3.5433E-10 224.12 448.24 O.00E+00 7.94E-08 tS9E-07 Avg. HeV
Am-241 1.6993E-02 224.12 448.24 0.OOE+00 3.81E+0D 7.62E+00 0.0150 5845+13

AnF242m 9.3333E-06 224.12 448.24 0.OOE+00 2.09E-03 4.18E-03 00250 1229E+13

Am-243 6.4067E-06 224.12 448.24 O.OOE+00 1.44E-03 2.87E-03 0.0375 1.077E.13
C-14 2.9653E-D8 224.12 448.24 0.002+00 6.65E-06 1.334-05 0.075 1.140E+13
C-36 5.9513E435 224.12 448.24 O.O0E+00 1.33-32 2.67E-32 0.0880 GME.12

Cm-243 2.8167E-06 224.12 448.24 0.001+00 6.31E-04 126E-03 0.1250 4.764E+12
Cm-244 1.6140E-04 224.12 448.24 0.008+00 3.62E-02 728-02 022s0 5S.E+12
Co-60 60893E4-5 224.12 448.24 OOO0+00 1.36E802 2.73E-02 0.370 Z644E12
Cs-134 61567E-02 224.12 44824 0.008+00 1.3BE+01 2.76Es01 0.750 4.406E+13

Cs-135 46WE-06 224.12 44824 O.OE+O 1.09-E03 2.18E-03 0.8500 1.6e1E+12
Cs-137 2s5487E+00 224.12 448.24 0.008+03 5.71E+02 1.14E.03 112500 6.099E+11
Eu-154 4.6760E-02 224.12 44824 O.00+00 1.05E+01 2.10+E01 1.7500 2.368E10
Eu-155 1S334-02 224.12 44824 0.008+00 3.71E+00 7.41E+00 22500 1IA24E09
Fe-65 2.0373E-02 224.12 44824 0.00E+00 4.57+00 9.13E+00 2.7500 3.061E+07
H4-3 8.18001-03 224.12 44824 OO.E800 1.38+00 3.67E+00 3X5000 3A30E8.0
1-129 7.1600E-07 224.12 448.24 0.00E+00 1.608-4 321E-04 SiD00 1.0752E3
Kr-BS 1.9s47E-01 224.12 44824 0.eOE+00 4.38+01 876E+01 7SDDD 1222E.2
Np237 3.6673E406 224.12 44824 0.0DE+0D 8.20E-04 1.644-03 11t0 1.304E801
Pa-231 1.6420E-09 224.12 448.24 0.00E+0D 3.68E-07 736E-07
Pb-210 7.480OE-15 224.12 448.24 0.QOE.0D 1.67E-12 3.34E-12
Pm-147 6.5033E1t 224.12 448e24 0.00+E.00 1.46Et02 2.92E+02
Pu-238 5.987E-03 224.12 44824 0.00E+00 1.34E+00 2.68E+00
Pu_239 1.0320E-02 224.12 44824 0.OOE+00 2.31E,00 4.63E+00
Pu-240 5.4233E-03 224.12 448.24 0.00E+00 1.22E+00 2.43E+00
Pu-241 6.060W7- 224.12 44824 0.008+00 1.36E+02 2.73E+02
Pu-242 3.0713E-06 224.12 44824 0.001+00 8.88E-04 1.38E-03
Ra-26 6.1580E-14 224.12 44824 0.00s+00 1.38E-11 2.76E-11
Ra-28 4.9953E-15 224.12 44824 0.00E+00 1.12E-12 2.24E-12
Ru-106 a2133E-03 224.12 44824 0.00E+00 1.4E+00 3.68E+00
Se-79 12540E-06 224.12 44824 O.0E0+00 2.81E-03 5.62E-3
Sn-126 1.1393E405 224.12 44824 0O0E0+00 2.55E-03 5.11E-03
Sr-go 2.3340E+00 224.12 44824 0.00E+00 523E+02 1.05E+03
Tc-99 4-.3402-04 224.12 44824 O.0OE+00 9.76E-02 1.95E-41
Th-229 2.49738-13 224.12 44824 0.008+00 5.60E-11 1.12E-10

Th-230 2.4S13E-11 224.12 44824 0.008+00 5.28g-09 1.10E8-
Th-232 9.9457E-15 224.12 44824 0.00E+00 2.23E-12 4A48E-12
T1-20 7.7667E409 224.12 44824 0.0DE+00 1.74E-6 .48E-06

U-232 2.1927E08 224.12 44824 0.00E+00 4.91ts-06 9.3E-06 Thermal Power

U-233 2.7887E-10 224.12 448.24 o.0E+00 8.25-06 125E-0 Nominal Heat Bounig
LL234 3.067-07 224.12 44824 0.00E+00 6.soE0-0 1.38E-04 Out Neat Outu
U-235 -2.5341E-06 224.12 0.00 1.16E-03 6.97E-04 1.16E-03 (Watta) (Watts)

U-236 1.3000E.05 224.12 44824 O.OOE+00 2.91E-03 5.83-03 i*d00 1.3E901
U-238 -1.42E7-08 224.12 0.00 7.44E-04 7.41E404 7.44E04 Tolal Total

YV-O 2.3347E+00 224.12 448.24 Q.OE+00 6.23E+02 1.025+03
Oher Rafonuckles 5.53E+02 1.11E+03

Twplte Selectmon Sumnmary -
7 Frm SIM~ Used Basis 1r Parameter Dlferences:

Ractor Mt r EAWWATER HEAWWATER
F = ALddIg ALUMl ALUM

SOL M ontbCt U U
30L Enrhmnt %.I 19S5291238 10 ID 20

Burup Sununary (IWd)' l3asls for bumup used hI esimate:
From SF0 Eastiad

Itmubsai 224.1, rnrhal hevy1cs4d hmi X b maby~a 1m ssdedsus
|-ndkW- 44&8.S ou estum 4 _n ed b b nwde

Eatinated Bunupt
* urnw Give Burup E~adm ROL HM~-n EOL MM

Nomhsa 1*61 1.0
s. cI 372

'Reacdtr dslwn coe rmoval, astag shipping or oher dae mrifrng tat hnadaton ceased for .
5
Ifta bunvv lor m tul amacdated with a" woheet nuat bte dvided by fOL heavy metal Ma ID g90 epeCIfIc bWmp sudaa (MWuMT).
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A
Fuel Radlonuclds Inventory Worksheet

L Faid andTemplste Inf-raxloo -1
Fuel Nani OR9-3 (U3t2 LiiUXONMARK

SNFP W S 759
Fuld Unit & Deem~ 375 -4 CONCENTRIC TUBES
Heavy Metal Msae: 90 -l.662k EOL-309.I l2ko
ROD Storage Sit. SRS

'FUe decay SW daft: 1997
Etnste as of. 2010

TunpIas HFR (Heavy Wa_, Akin.. 10 b 20%. U)
ftempioil BurnupPMWd) 1t

Templt 0OL Heavy Metel Mass (1): 0.0003426i1
TrDiats Dca 71. 10oeas

Estimated
Canister usaav

tSxtO'
10.42

-ItLFstiato t , A m a a. ib V. YVb Gawma Sourcet,

CWWd From Noanl Bounding Fuel inti Alcivity Nominl Fuel Bounding Fud
Tenptaft Fuel Bunup (UWdf Burnup (Wdf .(Cl) bWvbtoest(Ci : Inven10kte(CI)

Pn10o0 Total
Energy PhtOn9/ses

! GrOu (boundingRacflonucft r
. , 

,

Ac-227 a5433E-10 30,937.63 61,875.26- 2.19E-06 A,, MV
1.05E+03 00150+ 80 5688, JAm-241 1.6993E-02

Ani-242M 0O.E0+00 2.89E-0 5.78E-01 0.0250 1 .e97E15
0.008+00 1.98E-01 3.96-01 0.0375 1487,1+6
O.ODE+DO 9.17E-04 1.83E-03 00575 1574E+1630.937.63 61.87528

5.9613E-35 30,937.63 61.87526 0O.0E+00 1.84E-30 3.68E-30 0.0850 9.4b2E+14
Crni243 2.8167E-06 30.937.63 61,87526 O.OE+O 8.71E-02 1.74E-01 0.1250
Crn-244 1.6140E-04 30,937.63 61,87528 0.00E+00 4.99E+00
Co-o 6.0893E-05 30,937.63 61,87526 -

Cs-134 6 1567E-02 30,937.63 0o.5750 6.062E+15

Cs-135 4.8607E-06 1 .01E-01 0.8500 2.321E+14
O.OOE+00 7.88E+04 1.58E+0 I 1.2500 8A19E+13

30,937.63 61.875.26 0.00E+00 1.45E+03 2.898+03 1 1.7500 3252E*12
1.633E-02 30.937.63 61,87526 O.OE+00 5.12E+02 1.028+03

Fe-5 2.0373E-02 30,937.63 61,87526 O.ODE+00 6.30E+02
H4 8.18DOE-03 30,937.63 61,87526
1-129 7.1600E-07 30,937.63 4.43E-02 S0000 1.484E+06

Kr4-5 1.9647E-01 I 121E+04 730 O 1.687E+04 I
--eE+ao 1.13E-01 2-26E-01 li= 1.924E+03

t.875 26 o.ooE+e0o0 .608E4 1.02E-04
61.S75.26 o.ooE+00 231E-10 4.62E-10

mE ~ ~~ 3 A% 6 61.S75 OA*A t.oaEnaO 01 f1EA A E1e41

Pu-238 5.98o7-03 30,937.63 e1,875.26 0.00E+00 1.85E+02 170E+02
PU-23m 1.0320E-02 30,937.63 61t87s2S a E+02

Pu-240 5.4233E-03 30,937.63
PU-241 6007E-01 1.888+04 176E+04

3.7l13E4B O.OE+00 9.50E-02 1.DE4-1
61SRE-14 30.937.63 61.87526 0.00E+00 I.9El-09 3.81 E-09

Ra-228 4.99S3E-15 30.937.63 61.87526 0.00E+00 1
Ru-116 8.2133E-03 30,937.63 61.87526
Ss-79
Sn-128

12540 E -0
1.1393-05

E.-1

61,875.26 0.00E+00 3.s2E-01 7.06E-01
61,675.26 0OO0E+00 7.22E+04 1.44E+05
61.87526 .OODE+00 1.35E+01 2.69E+01

2.49738-13 30,937.63
2.4613E-11 30.937.63

61,87s2S o.oE+00 7.73E-09
61.87526 0.00E+00 7.61E-07

1.55E-0a
1.52E-06

Th-M3 9ss4VE-115 30,937.63 81,a7s26 0.00E+00 3.08E-10 615E-10

Tt20B 7.7667E-0s 30 37.63 61.87s2B O.00E+O0 2.40E404 481E-44

UJ232 2.1927E-08 30.97.63 81,87526 O.ODE+00 678E404 13BE403

U-233 2.7BB7E-10 30.97.63 61,87520 o.ooE+eO S.63E4B6 1.73E5-s

uI-234 3.0O7E47 30,s37.s3 61,875.26 O.OaE+00 s.s3E403 11.s1E402

uTIL -2tS. cE-0 3Ds37.S3 QOO 1.46E401 67sE402 11.46E401

U23M 1.30OOE-05 30,937.63 61,87526 e.aoE+00 4.02E-01 S.04E-W

UI23B -1.4207E-0S 30,937.63 ooo 921E402 Q.17E402 Q.21E402

Y-90 Z.3347E+00 30,s37.s3 6ts57526 0.0015+00 722E+04 1.44E+05

OVW Radlos z 7.63E+04 1.53E+05

TerpIat SehC~n sumr
Front SFD | " Basta Used as $0Pa eer Differences

ROea od: FEAWWATER | HEAWYWATER

Fue =Wdd1,1 ALUM A |

DM0 Hu1 Constitlusae U U

DM E wk1snws -)L- 1010 20

BU-P Sunmary (MWdN - IB s for bumup used bI estinate
Free SFD Es*kn d

Nmicu n f:r [o 93097 cd atd himte heowy .da - degsoyed
Bounding:1 61,875.2 a b_ a b

Estinated Bumurp
Bumq>'utvpdlr Given a Eittbd EOL HtGiven EOL H1

Nornkak 2.0 .Q

'ReFst dxn.er-. c movat. stage. ShISrg Or oWr dab confimh 1 4 inaOn eased br ful

bdJ twnW fr d ful assoca wish Oft wotk t muo be dvkbd by BOL hevy meta mas to get OcC hb ves (MWd9T).

Themal Power

0-d~ HSO Bad

(wafts) ~ (Watsts
SAoE4+2 1.92.03

Tot31 Tol

_

-d
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Fuel Radionuclide inventory Worksheet
j *fuda1dTaupAate W:mation

Fel HW.: 0R-3 (UALX HEUODENMARK)
SNF ID4: 714

Fwel Units A Deacr. 88 -4 CONCENTRIC TUSES
Hey Meal Mas: 80.14.529kg: 205EOLkg
ROD Storage 5Me: SRS

'Fuel deay start dafe: 1997
Estimates aest: 2010

Templtat HFBR (Heavy Water, Alarn., 40 I 100%. U)
'Template surrup(M)Wd: 164.6

Template 3OL Heavy Metal Mass (UT): 0.000377
Tnmpate Decay Thw 10 vears

Esithedt
Canister usage:

182x.4

L Estimaites : . 7 il N NI b V. Yb Gamma Sources

Photon ToW
CUMWd From Nominal Bouding Fuel al Acdvity Nomina Fuel Bounding Fuel Energy Photonstsec

Radloncticlde Template Fuelf urnup (UWdf Gumup (kWd)'t (Cl) bventouies(C) Awenores(C Group (boundig)

Ac-227 1.3262E-10 5.27681 10,553.63 0.0OE+0O 700E47 140E-06 AVg. MaV
AnF-241 s.611E-03 5,276.81 10563.63 0.00E+00 315E+01 6.2E+01 O.150 1.442E+15
Am-242m 1.4332E-06 5,276.81 10,553.63 0.00E+0O 7.56E-03 1.51E-02 0.0250 3.006E+14
Am-243 3.7132E-0s 5,276.81 10,53.63 0.0OE+0O 1.96E-01 3.92E-01 0.75 2.720E+14
C-14 2.6501E-08 5,276.81 10553.63 O.OE+00 1t.40E-04 2.80E-04 0.0575 Z799E+14
C0-36 4.4441E-31 5,276.81 10,553.63 O.ODE+00 2.35E-27 4.69E-27 0D08O 1.74E+14
Cm-243 72722E-06 5,276.81 10,553.63 0.00E+00 3.84E.02 7.67E4-2 0.120 1.392Et14
Cm-244 6.8226E-03 5,276.81 10,553.63 0.00E+00 3.02O+01 7,20E+01 0210 1464E+14
Co-60 1.s117E-04 5,276.81 10,553.63 0.OOE+00 9.56E-01 1S91E+00 0.3750 6467E.13
Cs-134 3&059E521 5,276.81 10,553.63 O.OOE+00 1.61E+03 323E+03 05750 1.169E.15
Ci-3ls 4.2564E46 5,276.81 10,53.63 0.OOE+00 2.25E-02 4.49E-02 0.500 . 1.370+14
Cs-137 2.5650E+00 5,276.81 10,553.63 0.00E+00 1.35E+04 2.71E+04 1.20 3.443E+13
Eu-184 1.162sE41 6,276.81 10,553.63 .OOE2+00 6.14E+02 1.23E+03 1.7500_ 9.17E.11
Eu-155 5.7776E-02 6,276.81 10,53.63 0.002+00 3.06E+02 6.10E+02 22500 4.341E210
Fe-65 1946522 6,7.81 10,553.63 0.00E+00 1.03E+02 2.OSE+02 2.7600 6.467E296
M-3 a1045E.03 5,276.81 10,3.63 0.00E+00 428E+01 8.55E+01 35000 7s73Es07
1-129 a6403E-07 5,276.81 155363 0.00E+00 3.5E0-03 7.01E-03 S6i0 456sE+40
Kr-85 20620241 5,276.81 10,55363 0.00E+00 1.09E+03 2.182+03 7.000 52.OE404
Np-237 31513E-05 5,276.81 10,53.63 0.002+00 1.e6E41 3.33E24 1.0000 6.02E+3
Pa-231 6.0304E-10 5,276.81 10, 63 0.0OE+00 3tsE1-06 e36E46
Pb-210 Z7017E-12 5,276.81 10,553 0.00e2+00 1.432-08 2.85E4s
Pr-147 3.4210tE1 5,276.81 10,553.63 O.00+00 1t1sE+03 3.61E+03
Pu-238 1.6622E41 5,276.81 10,5363 .ODOE+00 877E+02 1.75E+03
Pu-239 6.9563E44 5,276.81 10,553.63 0.0E+00 3.67E+00 7342+00
Pu-240 .7169E.04 5,276.81 10,553.63 0.00E+O 1.96E+00 3.92E+00
Pu-241 2.1731E41 6,276.81 10,553.63 0.002+00 1.1sE+03 2.29E+03
Pu-242 3.0911E46 5,27681 10,553.63 0.0OE+O 1.63E42 328E-02
Ra-226 1.94352-11 5,276,81 10,553.63 Q.OOE+DO 1.03E47 2.0SE47
Ra-228 6&172sE-I5 s276.81 10,3.63 0.002+00 3.26E-11 6.51E-11
Ru-106 7.077SE43 5,276.81 10,553.63 QOOE+00 3.73E+01 7.47E+01
Se-79 1.2339245 ,6276.81 10,553.63 OO.E+00 6.51E-02 t.30E41
Sn-126 1.0194245 5,276.81 10,553.63 0.00E+00 5.38E42 tO80E41
Sr-90 2.4186E+00 5,278.81 10,553.63 0.0OE+0O 1.26+04 2.55E+04
Tc-99 3.8056E44 5,276.81 10,553.63 Q.OOE+00 2.01E+00 4.02E+00
Th-229 2.0097E-12 5,276.81 10,553.63 0.00E+00 1.06E48 2.12E48
Th-230 6.0577E49 6,276.81 10,553.63 0.0OE+0 3.20E46 6.39E45
Th-232 12473E-14 5,276.81 10,553.63 0.OOE+00 6.58E-11 1.32E-10
Tl-208 4.8791E48 5,276.81 10,553.63 0.00E+00 2.57244 6At5E44
U-232 t.382E47 5,276.81 10,553.63 .002E+00 7.29244 t46E43 Thermal Power
U-233 2-3906E49 5,276.81 10,553.63 0.00E+00 1.26-05 2.52E46 5 ominaleMtM bounding
U-234 4.7697E45 5,276.81 10,553.63 O.OOE+00 2.52241 5.03E41 Output Hset Output
U-235 -2.866E46 6,276.81 0.00 2.79E42 1,28E.02 2.79E42 Watls) (Watts)
U-236 1.6701465 6,276.81 10,553.63 O.OOE+00 .81E-02 1.76E41 2.0E+02 416tE+02
U-238 4.4194E-09 5276,31 0.00 5.43E44 4.94E44 5.43E44 Total Total
Y4.0 2.4192E+00 5,276.81 1053.63 0.0E+0 1.2862+04 2.55E+04
ODe Redlonucldes 1.32E+04 2.64E+04

r bfqla Selcion Sunimary-
SFD U Bais Prater Ofrences:

Reat odr AIM H..EAVY WATER
Fud l0Iadd r AL8UI ALUM

*OL t1U Constkwf:[ -- -U U
COL 4Erlchment%. 887466 392 4011O oo

Burnup Summary (MWd)' IIBasis for bumup used hI estimate:
FPrm SFD Estiaed

NomItal: 5,276J1 tuiepalalalsdlaem b e l eavy hi.erd m usa8.8rw
So-dkng: 10.553 tuBaifS a bttobaa ena buia.

I~~~3ieciw ~~~~~~Estimated 3aunup/i
sump tipir Civon Etup C ed COL IIven ECoL HU

Nominal: 083 101
Bounding1 1. 4

'Reactor sixlown. moe wamoal. strae. apg or othr doe confim* Tat Inraon ceased Aor kid

'raTl biip bAr Ail associsted mm no worshm must be dvded by 80L heavymetW aaw .IDn specificb bu*W values (MWdUT).

DOEjINWR~EP-078
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i
Fuel Radlonuclide Imwentory Worksheet

Fuel Nae ORESDEN I TH02OU02 PEUW
SNPir 44

Fuel Uns A De 1OO -ROD
Hea Metal Man: BOLI EOL.238251ck
ROD Storage She: INEEL

Estimaned
'Fuel decay Sat da 1986 Canister usag,:

Estknateasaso: 2010 I8aX15
Templals: LWBR (gIt Walter. Z:c. 6e to 1o0%, Th an Ud 5.00

'Temom DBnup(mW4: 1028.14
TUnpat0 Heavy M"etl Uass (AM 0.4599251

Tempade Dom Tba 35 yam

i
D. Estimatee, b Y. Yb Gan.n Sources

Photon Total
CI1Wd From Norrilald BOwidrIg Fuel Inital Activit NominiFuel Boundcing Fuel Energy Photomuseee

Radon=Ufd Ternlats, F-udtum.up(MWdf Bumup td(Wd (CI) f--torles(CI) Inientorla(C) Group (bound
Ac-227 9.7360E-05 2.318,560.61 2.318,560.61 O.OOE+00 2.26E+02 2.26E+02 Avg. 2eV
Am-241 2.434SE-04 2,318,560.61 2,318,560.61 O.OuF+00 5.64E+02 5.64E+02 0.0150 1.911E+17
Am-242m 1.48210-06 2.318,560.61 2.318,560.61 0.OOE+00 3440+00 3.44E.00. 0.0250 39E+16
An-243 31 152E.07 2,318,560.61 2.318,560.61 O.OE+O0 7.22E-01 7.22E-01 0.75 .306E+16
C-14 9.2432E-05 2,318,560.61 2.3186.0.61 O.OOE+00 2.14E+02 Z14E+02 0.07s 3.88OE+16
a3836 1.8103E050 2,318.560.61 2,31650.61 O.OE0000 4.20E+00 4.20E+00 0o.0o6 3 360E+16

I

I I 1.473E+1B

Co-60 736sE-04 23ts 560.61 2.315680.61 O.OOE+00
Cs-134 2.5601E.05 Z318.68D.61
Cs-135 2.8639E-06 .31&S6.61
CS-137 1.4772E+00 . 2,318.6.61 :
Eu-154 8.6025E-03 2,318,560.61

2.316.580.61I 0.o^E+00 594E+01 5.94E+01 0.5750 1292E+17
I O.OOE+00 6.64E+01 6.64E+01 o.08500 2J9E+15

O.ODE+00 a43.E+06 3.43E+06 1aS2 1.0oE+15
O.ooE+00 1.99E+04 1.9E+04 1.7500 1.91E+142,318,560.61

22500 4.62E+09

1-129 1ss853E-06 2,318.56.61 :
Kr-ss 6.2-2E-02 2,3186.0.61

'237 1.2620E007 2,318.560.61

2.316.S0.61I O.OOE+00 3.6BE+00 3.68E+00 soovo 1276,E+0C
I O.OE+00 1.45E+06 1.45E+06 7.0000 9.385E404
I O.OE+00 2.93E-01 2.93E-01 11.0000 7240E+03

P--231 1.2017E-04 2.31.580.61 2,316,560.61 0.OOE+00 2.79E+02 2.79E+02
Pb-210 1.42471E08 2.3185680.61 2.318560.61 0.00E+00 3.30E02 330E4-
Pm-147 2.6224E-04 2,318,560.61 2,318,560.61 O.OE+00 6.08E+02 6.o0E+02
Pu-238 4.2477E044 2,318,56.61 2.318,560.61 O.OOE+00 9.85E+02 9.85E+02
Pu-239 2.7519E-06 2,318,560.61 2.318.560.61 O.OOE+00 6.38E+01 6.3E+01
Pu-240 1.6184E005 2.316.50.61 2,318.560.61 O.00E+00 750E+01 375E+01
Pu-241 1.4695E403 2,318,560.61 2.318.5e061 .OOE+00 141E+03 3.41E+03
Pu-242 4.0831E-08 2.31.S061 2.318,5661 O.OE+O 9.47E-0 9.47E-02

a-226 2.1423E00s 2.318,60e.1 23t18s61 O.OOE+00 4.97E-02 4.97E-02
Ra-228 4.6236E406 2318580.61 2.318t0s61 O.OOE+00 1.07E+01 1.07E+01
Ru-iO0 4.020sE-11 231580.6Qe1 2.318.580.61 0.OOE+00 9.32E06 9.32E-6
Ss-79 3.5417EC05 2Z3185605.61 2,31.60.61 0.OOE+00 821E+401 21E+01
Sn-126 3.9848E-05 2,318,6.561 2.318,560.61 O.OOE+00 9240+01 9.24E+01
sr-go 1.4920+00 2,3186.6.61 2,318,560.61 O.000E+00 146E+06 3.46E+06
Tc-99 32525E-04 2,318,560.61 2.318,560.61 O.OOE+00 7.64E+02 7.54E+02
Th-229 6.4582E-05 2,31805W.61 _ 2,318,560.61 O.0OE+00 1.50E+02 1.50E+02 -j

,1-208 I^94E-C
3.782=E-02 2.31a.580.61 2.31860.61 0.o0E+W it
. -I.. -

-wJlUJv} U.W *.w^Y=+W

U-234 a1769E-04 2.316&50.61 2t318.560.61 .OOE+00 1.90E+03 i.90E+03
U-235 5.7813E408 2.3186.56061 2.318W.061 3.46E-04 1.34E-01 144E-0`1
U-238 1.3Z73E47 2,31.5W60.61 2,3186.50.61 o.o0E+00 &0E401 &OW-0
U-231 -1.1121E-10 2,3186560.61 0.00 2.21E-04 0.00E+00 2.21E-04
Y-90 1.4928E+00 2,318,560.61 2.318,560.61 O.OE+00 3.46E+06 3.4E+06
Other Radonuckles 3.87E+06 3.870+06

TIT isto Sdetdio a i. BSary; anary, and Chaeks. _ _._.___.______.__

Tenhilats SeIon Surnimnary
Fr SFD Used i for Parameter Difference

Reactor UGHT WATER LUH? WATER This TOWO W aON Ir to b9 _aem
Fuel CbF SaT ORC Thi. i meid old parenn t ddhg et eid t (1rs

DM Nm Conumla. Th _id U Th mid U
BOL Enbrkctn b%. 0tOL100

Bunp Smay (UWdf lIh for bumrup used In estimatic

From SF0 Es318Ated

-8._oFs1iZZZ _ blB - -__WD_I~~mnin*.[ ------ ~ 2.316.50. oil bam*ee3d$"owctvg ump
2.318-6.56.l~ud bwm eotalkaliut umxd~ 3.eq OMIsmts mmuvWm BO.

cimcis~ ~~~~~I siatdDanp

Burnup MU1110111W Glv_ B~wnup Ed"rsat EOL HWblven EOL NM

uNG7u ran e 1u
dRaco .-fwr oe e al. 61rgs shipp or oerdab o mIn.-g Me Institutio cesefr fue.

Thenal Power
NomibW ihea Bounding

Output iHea Oulput

6,151004 61.1915+04
Tota TOWal

-4

Trota burmsp forh ult assoctated w11h WIe warhem mue be dlded! by BOL hewy .e.l man b ge, specic bma vYes (MWdWT).
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Fuel Radionucblde Inventory Worksheet -
L.LFud and Ifialte Ibtabo ,.nmf

Fuel Name: DRESDEN W02 (LELJ)
IINF ID 49

Fuel Unibs & Dsci: 72 -ROD
Heavy Metal Mesa: 9O. ; EOL162382kg
ROD Storage Oft: INEEL

'Fel decay eart o e: 1966
Esrnlates as : 2010

Tenplate: Patlnderd 9ht Water. SST. 0o I 100%. l9
'Terplate Burwp(M Wd): 6.01

Template SOL Heavy Metal Mess (M: 0.OC012882
Tmpblae Dey T~.: 35 years

EsUrnated
Canister usage

16'X15
1 0.36

IL Estimates ^ Inx. xb b yn yb GammaSouures

ClUWd From
Tmfpate

T D . ~~~~~ ~ ~~~~~~~~~~~~~Photn Total
Nominal Bounding Fuel Initial Aceivity Nominal Fuel Bounding Fud Energy Photonstsec

Fuel Bunup (UWd Bunupp (MWd)' (CA) nwvntodes(Cf) bk ntories(Cf) Group 0bounding
153,393.39 153393.39 0.00E+00 3.58E-03 3.58E43 Avg. UeV
15,393.39 153,393.39 Q.OOE+00 1.71E+01 1.71E+01 OS0150 1.14sEt6
153,93.39 153293.39 0.00_+00 1.30_-0_ 1.3053 o 0.0250 2.379E+15

A46443 -- - 9.851911-10
C-14 2.3012E-04
01-36 1.2261E-06
Cm-243 2.4675-10

A Cm-244 2.3178E-09

153.393,39 1 I 0.002+00 1.s1E-4 1.51E04 000375 2.058E+15
I 0.00E+00 3.53E+01 353E+01 0I0575 2218E+15S 1

S 153,393.39 O.OE+00 i
153,3 153,393.39 I

3.0316E-05 153-393.39 1
CS-137 1IA5I1E.00
EU-154 6.6955E-04
EU-155 6.9850E-04

3 I
31

153,3933 1

0.OOE+00 1.09E+04 1.09E+04 0.3750 5.032E+14
0.OOE+00 4.64E-01 4.84E-01 0.575 8 925E+15

9 0O.E+00 4.6eE+00 4.65E+00 08500 8.390,+13
g 0.005+00 223E+06 2.23E+05 12500 6.339E+14

g 0.+00 1.03E+02 1.03+02 1.7500 2.164E+12
g O.OOE+00 1.07E+02 75M+02 22500 4493E+09

0.OOE++00 t.t9E+02 1.89E+02 2.7500 1.299E+08
0.OOE+00 3.86E+02 3&86E+02 35000 9.159E+03

g O.OOE+00 1.12E4t1 1.12E4t1 soo 3.767E+03
0.0052+00 6.33E+00 6.335+03 7.03 4.159E+02
O.OOE+00 1.76E41 1.76E-01 11i00 4.6675+01

Fe-65 1.231tE-C
H-3
1-1

153,393.39 153393.3
4.5241 E-08 153.393.39 1 0 QO.E+00 694E543 6.94E43

Pb-210 6.4476E-13
PFn-147 1.1651E-03
Pu-23B 2.9517E-04
Pu-239 6.6772E504

9 O.OE+00 9.89E-08 8E9-08
s153,393.39 0O.0E+00

1.33E+01 133E+01
44 153,393.39 1 g 0.O0E+00 1.10E+02 1.10E+02

1.9717E4-0 15393.39 1 g 0O.E+00 3,02E544 3.02E44
Ra-226 1.7654E-12
Ra-22 8292SE-12
Ru-106 184195E-10

I 0.ODE+00 2.71E-07 2.71E4-7
* 153,393.39

153,393.39
S-79 t.3223E-0s
Sn-126 +00 1.76E+00

0.00E+00 2.09E+05 2.09E+05
153.393.39 153,39339 .ODE+00 7.16E+01 7.16E+01

1.4547E-11 153,393.39 i 0O.0E+00 2.23E-6 2.23E-6

Th-230 i1.617E-10
Th-232 83361E-12
T7-206 2.1664E-e

I 1 g ODE+0 2.55E-05 2.55E-0s
153,393.39 153,393.39 O.OOE+00
153,393.39 153,393.39 Q.OOE+00

W-232 566s9E-e
-233 3&1847E-09
1-234 &67695E47
-235 -. 77615E-06

W-26 1.6190sE-
-23 -2s475E-0

Y-90 1.3662E+00

153,393.39 153,393.39 O.OE+OD I
153,393.39
153,393.39
153,393.39
153,393.39

Thermal Power

Nominal Heat Bounding :
I Output Heat Output
(wats) (Wafts)
2.BE4+03 2,E80

Toat TOWal

0 6.56E-01 2.30E41 6.56E41
93.39 O.O0E+OD 248E+00 2.48E+00
00 7.09E43 6.65E43 7.09E43
93.39 O.OOE+00 2.09E+05 .095+06

253E+05 2.535+05

m Selection Summaey i
- From -F0 .eed BslF oor P arameter D ifferences:

Rector or UG04 W RIB W n uGHwATmER Twhi lae eumedlrte OwNee m u:
I--, ~~Fuel C l a d d k i T j 857 9. m ate s en alpwanebh rs erup~ rt ua ute (W doie*

OL HlU Constituents: U UD301 EaChrient %: 60 Is 100

rBunup Smmary (MWd)f

Rctieks

Z BasIs for bunmup used In estimate:

Eatirmated
153,39339 bm lyepdbieI hbas
153.39&391Blwdn ht adlhated bw Eris SO1. few jl menm Mic _ EL

I I

IEstimated SumuW I
BumupMu~llr I ven Burnp4 Cathmated CO HlM/Glven COL HU

I 180_omnie.
Bondlnh-

t1012110.121

'Reaclor ahiulown, Corereoval. dorage. eping or Gie de Gw.wg li radatn casd SW kel.

I._ 'Ilboal hnaup for al kl associated wthIOts woksth must be doded by 8L heavy mld "me to ge ewedfic bmlp Vau (MW6TT.

DOE/SNF/REP4078
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-I
Fuel Radonucilde Inventory Worksheet

L Put n4 Tempiat~q Jntrmqnstjo
Fud Hum ESWA (6% UC LEU

SNF I J: 66
Fuld Unis A Dw 61- 6 FLAT PLATES
Heaw lMel Mass BOt.1636.0ag EO116003.619ko
ROD Slags SlW INEEL

'Fueld danyeifla 1666
Elbnatas as od: 2010

TWnIplt PWR (P14 Water, ZiC. O to 5%. U)
'Tem p sruqzp(Mwc 61.92

Twnpida SOL Heavy Metal Mas (UT) 0.0017W611
Tempbw Dety Thaw 35 Va"

Esthrat!d
Canister usaqa: j

irxi 5

I1EL E~tmats;z i m a x,, xb b Y. n | Ganuf Suces

v - 7 0 ~~~ ~ ~~~~~~~~~~~~~~~~Photo Total
CUNWd Froo Nomial Bond in 8 Fuwi l Ac"i~ NomsinalFu i BourngFuei Energ Photon&%o

Padionuctide Tenpints Fuel Bwrnup (LWdft 8umup (UWdP (C;) iventorega) InventoesCl Group Mouning
A-1227 877S6E-10 30,90672 61,81146 O.OOE+00 3.70E-02 6.02ECS Av.0 16V
An-241 1.43$2E41 30,906.72 61813.U4 O.ODE+00 4.44E+03 s1746+03 00150 3326E+1s
AM-2423 2.1621E-04 30.9072 61.61345 O.OOE+00 147E+64 1.77E961 11.0250 6.707E+t4
AnF243 6.266E-04 30.90o72 61.813146 0.OOE+O0 1.03E+-0 3.07E+60 0.0375 5.397E+14
C-14 4.75078-10 30,90s72 61,813.4 O.OOE+00 142E+2 0 Z296E+CO 0.0575 73stE+14
Ck3S 1.6 E-047 30,90B.72 61,813.4$ 0.CCE+oo0 1.41E02 4.26E+02 1.o 3.722E+14
CP-243 2.4564E-04 30,90672 61,81345 O.E+0 7.7sE+c0 1+8E+4 1 0.1250 26402E+14
CP-239 41.91E-02 30,906.72 61,81345 O.E+CO 1.51E+03 3.03E+03 02250 71E+14
C2O60 21s1E3-03 30,906.72 61,813.45 O.CE+00 74.6E+01 1386E+02 03750 1372+14
Cs-134 4.0536E-01 30,906.72 61,81148 O.OOE+00 1027E+04 26.E+00 04750 &1s2E+15
Cs-135 1.4433E06 30,906.72 61,61148 0.OOE+00 4.49EE01 0s92E7 1 500 4.4tSE+t3
Cs-137 2.2s7SE+00 30,906.72 61,81345 0.OOE+O 4.32E+04 t8.lE+O4 S250 4337E*13
Eu-154 5.2203E4-2 30,906.72 61.813.4 0.OOE+00 6.24E+02 1.2$E.03 1.7500 t.23sE+12
Eu-1lS 1176-4E10 30,9072 61.81145 O.OOE+0 1.47E+8 0 13.7E+02 z2500 8O-E06
Fes-f 4.3136E-05 30s90a72 61,813.4 O.OOE+00 133E+C Z67E+CO 07500 4275E+6s
--3 2.076E1-02 30.90672 61,81345 O.OOE+00 642E+02 1.28E+03 35010 4A12E+07

129 se21sE4-07 30,90o72 61,811,4 O.0OE+00 3.04E042 5.67sE Soo6 1 4E+07
Kr4-S 12974E042 30,908.72 61,813.45 O.CE+00 a72E+02 1.74E+03 76.0 Z17tE+OS
Np-237 1.1218E-05 30,90172 61.s813.4 0.0CE+0 3 647E-06 7.s3E4t-06 11o 47E+5
Pa-231 210E36-0 30,90o72 61,81345 O.OOE+00 4.E5-04 1.3E0-0
Pt)210 asoJsE-it 3QD.9672 6I1il3U4 O.OOE+OO, 263E-6 s-26E-0s

Po-2147 5.27E-14 30,90172 61,81a45 Q.OOE+O0 1.13E+0t 326E+01
nF23B 7.4564E402 30,06.72 61 81&45 O.ODE+CO0 Z30E+03 4.61E+03

Pu-20 1.1623E-02 30,906.72 61 .8114 O.OOE+00 3£46E+O2 718E+02
Pu-240 1.5132E402 30soa672 61,813.45 o.oOE+CO 4.EsE+02 s.35E+02

Pu-24t 9.036EE-W 30,soa,72 61tst3u4 O.OOE+OO 2.78E+04 5-57E+04
Pu-242 ff4260Ecs5 30,90&72 6t,813.45 QODOE+CO 1.ssE+00 3L7E+00

R&M22 z22a4E-10 30,sce.72 6t ,B13A U o ooE+ao 7.0sE4S 1 41E-05

Ra-228 5.2713E-12 30,90oa72 61 813A5 O.ODE+CO 1.636E47 3.26E407

nu-100 ff t60E-10 30,90&72 61.813.4U O.ODE+CO0 t.sE-s 3.76E-s
So-79 1 2377E-05 3Q.908.72 e1A13.45 O.OOE+CO 3 e3E-o1l 7.6sE401
Sn-125 2.52ICE-0 3O,90M72 81 B1345 O.COE+DO 7.7sE41 1.56E+00

Sr40o s.1E67E401 30,906.72 61 B13U5 QODE+CO 2.83E+04 s567E+04
TO-sa 935s7E404 30.906.72 18t1&45 O.OOE+CO 1.22E+Ot Z.43E+Ot

Th-22s 1.20s7E-10 30-soB72 61,813.45 O.ODE+CO 3.73E4B6 7.4sE-0e

T F230 da Z1043Einc 30.so72 618s13.45 T OD0E+OO i ans (E4 1P30E4i3
Th-232 52972E 12 30.90&72 6tst13.4 QOOE+OO 154E47 3-27E407

TI-208 1.7474E407 30,908.72 6tst3L4s Q.OOE+CO0 40E403 1.DsE402

t232 4.736sE47 30u9072 61,81a45 sOsDE+CO 1.46E42 2 a3E4u2 Theras Power
U-233 zscs07E-s 30,sD&72 61,81&45 Q.OOE+OO 7.76E-04 1ss5E43 Noinal eat Bou~not
U-234 s.ooooE-0s 30,90IL72 61AiS3.45 Q.OOE+eO, 1.55E+00 3 QsE+00 ioua Head Ouw

-23s -1.4489E-3 30 06 96772 QOO 2.11E41 1.66E401 2.11E-01 (a navSwaft)
u23s 7ss24E-17 30,u72 811 u45 uts QOOE+OO r Z34E-t 4d6bEun 7.IIE+02 t42E+03
LI-=s -Z.6t2SE47 30.906.72 o.oo s t7E-t 5-QsE-01 517E-t Total Total
Y490 9.16ssE-1 30,soa,72 tSi,13.6 Q.ODE+eO 2.83E+04 5.97E+04
0Vw RadkucMldf 4.5E+04 S.3OE+O4 I

CUhepks &lection Sm , Bum* Smay awJ Is: -.
TemPbite Selection Sumnars

From SFO Used Basbr PaOsate Dif0erences,
RO ed: ~~UGHT WATER UGHT WA1ER TbW laq %wusld fhrl0 te ~

Fwl CbddhS ZIRC ZIRC This bimakh PVMtTs So itSa pr {-_ twwmat PwRa s _
S~tL Hll Cons~tu: U U Me

saLEnrkhmew 5 0M t s 5442s o b15

Surmp Sumn- (UVdy' From SF t~M~ or bumup USed in esthnas:

N MFLR 30.96 bu km Mach 20 3
R o0ndieg:v|7 0.3 PaS.a C40n ofb-b8n1h

Checks

Surnup lUiti11 Given Sumup Estimaed EOL HLU e EOL HIS

bounditgoe 23 S
'ReW Wobrk cor remval, ,W99 Mt" or 0O~W dab axti DWt Inradan caed for Und.

'TddbW n hrWfr dahl fun a itW wlh Of work "mid be dv~d by 60L heay m m$ ID gm spodl bup YAMz (MWTv.

I

-J

-.j
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Fuel Radionuclide Inventory Worksheet
)L- L Pjrtn~ I Yad-pxi ' H

li Fuel Hamn: EBWR (FUEL OLWR) HEU
SlIP A 740

Fuel UnWS Dew: 4 -CANISTER OF SCRAP
HeavydMetallEass: DOL.1.76kq EOL1.72&g
ROD Stage Shte: NEEL

'Fuel decay At dale: 1966
stimates a e: 2010

Template: Patfander (U" Waler, SST, S0 lo 100lo LU
'Teplete Sunwp(lWd): 6.01

Template BOL Heavy eta Mesa (UT); 0.00012882
Tmpolate Decay Thie 35 users

Estimated
Canister usage:

NC

1.00

L Eatiints on X 
5
a b Y. y. Gamma Sources

Photon Total
CIIMWd From mwn al B aondlng Fuel Iti Actvy Nomina Fuel Bounding Fuel Energy Photonstaec

Radtonuclde- Template Fuel Bumup (IWde Bumup (MWd)' 4Cl) hentorea(Cl) kbenoues(Cf) Group (bounding)
Ac-227 2.3344E-08 29.85 59.70 O.OOE+00 6.97E-07 1 .39E-06 Avg. MeY
Am-241 1.1135E-04 29.85 59.70 O.OE+00 3.32E-03 6.65E-03 0.0150 4A56E+12
Am-242m 8.50752-09 29.85 69.70 O.OE+00 2.54E-07 5.08E-07 0.0250 9260E+11
Am-243 9.8519E-10 29.85 59.70 O.OOE+00 2.94E-08 5.88E-8 0.0375 S.09E+11
C-14 2.3012E-04 29.85 59.70 O.O0E+00 6.87E-03 1.374-02 .OM75 8.633E+11
CI36 1.2261E-06 29.85 59.70 O.O0E+00 3.66E-05 7.32E-05 0.0850 5216E+11
Cm-243 2.4875E-10 29.85 59.70 O.OOE+00 7.43E-09 1.49E-08 0.1250 J3s7E+11
Cm-244 2.3178E-09 29.85 59.70 O.OOE+00 e.92E-08 1.38E-7 02250 4.491E+11
Co40 7.0849E-02 29.85 69.70 O.OOE+00 2.11E+00 4.23+00 0.3750 1.895E+11
Cs-134 3.0266E-06 29.85 59.70 O.OOE+00 9.03E-05 1B1E404 0.575 3226E+12
Cs-135 3.0316E-05 29.85 59.70 O.OOE+00 9.05E-04 t.SIE-03 0.8500 3266E+10
Cs-137 1.4511E+00 29.85 59.70 O.OE+00 4B3E+01 A66E+01 12500 3246E+11
Eu-154 6.6955E44 29.85 59.70 O.O0E+00 2.00E-02 4.00E42 1.7500 8.423E+0B
Eu-155 6.9850E-04 29.85 59.70 O.OE+00 2.09E-02 4.17E-02 2250D t.749E4os
Fe-55 12318E-03 29.85 59.70 0.OOE+00 3.6&E-02 7.35E-02 2.7500 5.0s50E+4
H-3 2.5141E-03 29.85 59.70 O.ooE+00 7.50E-02 .S0E-01 3.JD0 3AB2E+00
1-129 7.3195E4-7 29.85 59.70 O.OOE+00 2.182-05 4.37E-05 5eaDD0 1.591E+O0
Kr-85 4.1281E-02 29.85 69.70 O.OOE+00 123E+00 2.46E+00 7.800D 1.759E-Ot
Np-237 1.1489E-06 29.85 59.70 O.OaE+00 3.43E-05 6.86E-06 110000 1S76E-02
Pa-23t 4.5241E-08 29.85 59.70 O.OOE+00 1.352-06 2.70E-06
Pb-210 6.4476E-13 29.85 59.70 O.OOE+00 1.92E-11 3.85E-11
Pm-147 t 1651E-03 29.85 59.70 O.OOE+00 3.48&-02 A96E-02
Pu-238 2.9517E-04 29.85 59.70 .O0DE+00 8.81E-03 1.76E-02
Pu-239 6.6772E-04 29.85 59.70 0.002+00 1.99E-02 3.99E-02
Pu-240 8.683.9E45 29.85 59.70 O.OE+00 2.59E-03 5.18E-03
Pu-241 7.1514E404 29.85 59.70 O.OOE+00 2.13E-02 4.27402
Pu-242 1.9717249 29.85 59.70 0.00E+00 5.89E-08 1.18E-07
Ra-226 1.7654E-12 29.85 59.70 O.OOE+00 5.27E-11 1.05E-10
Ra-228 8292&-12 29.85 59.70 O.OOE+00 2.48E-i0 4.95E-t0
u-106 i.84t9E-t0 29.85 69.70 0.00+00 9.OE4-09 .90E-078

Se-79 3 .723E945 29.85 59.70 O.OOE+00 3.95E44 7.SE-04
S.1126 1.1493E405 29.85 59.70 O.OOE+00 3.43E-04 6.86E-04
Sr-9O 1.3649E+00 29.85 69.70 O.OOE+00 4.07E+01 8.15E+01
Tc-99 4.6656E4.4 29.8 59.70 O.OOE+O 1.39E402 2.79E82
Th-229 I A547E-1 I 29BS5 59.70 O.OOE+CO 4.34E-10 S.69E-10
Th-230 1.66t7E-tO 29.85 59.70 O.OOE+CO 4.98E409 9.92E409
Th232 8.336tE-t2 29.85 59.70 O.OOE+00 2.49E-10 4.9&E-10
TI-2D 2.1664E-08 29.85 59.70 O.OOE1+CO 6.47E407 1-29E46
Lt-232 SB669E48 29.85 59.70 QO.OE+00 1.75E406 3.50E406 Thra Powcr
U-233 3.1847E409 29.85 59.70 0O.oE+ao 9.51E408 1.9)E0E7 Norninal "cat Bouding
U-234 &738769E407 29.85 59.70 O.OOE+CO 1.16E-05 2.31E405 OL"ut meat Ouw
U-235 -2.7761E406 29.85 oO.O 3.56E4-3 3.4&4-3 3.56E403 tWeltls (Watts)
iB236 1.6190E456 29.85 59.70 O.OOE+CO 4.83E404 9.67E404 52tE.M 1 e4E*00
U-238 -2BS47E-0977 29B85 0.00 3.76E405 3.76E456 3.76E405 Tota TOWa
Y-90 13q652E+C0 29.85 59.70 ooOE+CO 4.08E+01 8.15E+01

Dte Radoucie 4.93E+01 9.88E+01
IlL Tempbate Seleto Su m_ r, Itiu ip Sisniunr, and Checks ___ __ __ __ ___ __ __ __-,_ __ __ _

r mpealc Selection Summa y
Frown 8FD Used Basis 10or Parameter Dlffnces:

PlImdor Noderdrt Uf WAE LIGHTWAME This T nt was _wd xto blb " bN o:
F"a C : 8sr h kW neee PadrTablae ad Warm p _ae i kift l atsSergt Sla9

OL HU Cons nad:1 U Skebalp~oeffarvabeas m).
*OL bn t i %: 6 S36 e36o 100 j

B up mary taWrw for burnwp used in estimate:
Fhm SFD CWlmtsd

INo m inal :I29 9Jpadmirh km onU he"v marW weas dedrapd.
acul~~~~~anw. leffrupsustighitawsmedic beinksararkdbamp.

Ealmaltad B~m~
bumup Nul Given 8umup £Etihated EOL HWGlvn EO HU

Sounading 036 7
Boundin0: 0.73

'Reaclor twklbwne, core removal. orage dpki or eter dale codlbg ia Itbaon ceased kr fuel.

iToa btw far ell ke assodated wh oft wok~det auxt be ivided by 80L hy meM mw s ict get bpek tra aues v TWdt.fN .

DOE/SNFJREP-078
Revision 0

March 2003
Page C-341 of C-81



'i
Fuel Radionucide inventory Worksheet

L Fd n aniat 1ihnu~c
Final Nmwo E18WR JMOX)

SNFP Ste 63
Finl tUnh A 0mwo 25 -6 FLAT PIANES
Heav Meow Mawe 801=986kg; EOL-=932k53g
ROD Storage She: INEEL

'FUa dey stM daw 1966
Estimaeis as at: 201o

Templat: (Worst Case)
raempias mmup(mWdq: 6Z5

Templa O L H0 Hey Maw mass MT): 0.00138
Tnplate Dec The 35 Years

EStimfated
Caniste Lisa0

l3S10III J
-IU. Estinutes i I b y. n I Gamma Sources

IPhoton Total
CLIA~Wd From NoifNominal Sourmding FueSI initial Acdtiy Nominal Fuel Boundling Fuel En'er Phnotoraise

Teextafta Fuot Burnuo (tUWdi' Burnua (UWdIP (Cll Inve ntdes Cl) ' nventork-s(CI I Groun (boundtnAjRadlowuc2do
An-M2
An-241

50,784.46 101,568.92 0.00E+00 1.17E-01 2-34E-01 Am MeV
50,784.46 101,58.62 O.OEC00 4.29E+05 .58E+05 I 0.0150 1253E+17
50.784.46 101865.92 O.OE+00 8.56E+02 1.71E+03 I 0.0s 2477E+16

j1
An-242M 1.6848E42
Arnm243 I
C-14 I

Cm-23
Cm--244 I

1.6320E-02
1209W021
!.2849E.03
L6624E244

50,784.4e 1
50,784.46 1

0.00E+00 829E+02 1.66E03 o 00375 2164E+16
O.OOE+00 6.14E+03 1.23E204 0.0675 3 404E+16
O.ODE200 1.16E+02 2.32E+02 00.680 1 329E+1650,784.46 101,5s8.s2 J50,784.45 101,56.92 OOOE+00 4.40E+01 8.80E+01 0.1250 1.041E+16

Cs13- 4.3976E-04 50,784.48 1
Cs-137 2.1049E+01 50,784.48 1
Eu-154 12500E00 5o.784.4e6 1

101.588.91 2 OODE00 2.23E+01 4.47E+t01 0o.0 106,E415
O.O0E+00 1.07E+06 2.14E+06 12500 139E,17
0.oOE+00 6.35E+04 127E+05 1.7se0 9.4e0e13
O.OE+00 &SOE+03 7.01E+03 I 22500 1.122E+12

-I
Eu-1 55 50,784.46 101,588.9

Kr-ffi 5.98812IF011 5~0.784A48 101.56821
No.237 1.5866SE44 50.784.4s 1

O.OOE+00 3.04E-04 6.0E+04 7X000 1 300+D07
O.ODE+00 7.96E+00 192+01 11.0000 1487E+06
0.00E+00 1.46E-01 2.91E-1P&-231 50,784.40 1

Pb-210 50,784.48 1 O.OOE+CO 121 E-4 2.43E-03
Pm-147 50,784.48 101,58692 OD0E+00 8.58E+02 1.72E+03
Pu-238 8.6120E41 50,784.48 o0.00 1.27E-05 .30E+04 1.27E.0O

3 1.53E2,4 1292,04 1.53E.e0

Pu-240 -34.00941 50,764.46 0.00 1.902,04 4.292+03 1.96e+04
Pu-241 -1.0411E,02 50,7s4.48 0.00 .04E+06 0.002E+00 5.04E+06
Pu.242 -1.1381E404 50,784.46 0.00 a47E+01 7.90E+01 a47E+01
Ra-226 64400E-0 50,784.46 101,568.92 O.OOE+00 327-083 6.54E203
Ra-22 5.9s2E407 50,7.46 101,586.92 0.00E+00 3.04E402 609E-02
Ru-I10 8.5526E-07 50,764.46 10156892 O.OOEo00 4.34E22 a69E-2
Se.79 1.911 E44 50.7.46 101,50892 O.0E+00 9.74E+00 1.96E+01
Sn-126 1.6671E44 50,784.46 10156692 O.OE00 C .47E+00 1.69E+01
sr-go 1.9799E+01 50,784.48 101,560.92 0.00E+O0 1.01 E+06 2.01E+06
TC-99 a.767sE-03 50,764.4e 101,56.92 O.OE+00 3&44E+02 e.87E+02
Th-229 1.7488E-06 50,74.46 101,6.92 0.03E+200 88E-02 1.78E-01
Th-230 S.8704Es06 50,784.4s 101.S6M92 O.OE+0O 2.98E-01 5.96241
Th-232 a.O20sE-07 50,784.4e 101,56692 o.0oE+0O 8062E-2 .12E-02
TI.2061 67573E-05 50,784.4e 101,566.92 0.00E+O 4.45E+00 8.89E+00
U-232 2.3706E44 50.784.48 101566.92 O.OOE+00 1.20E+01 2.41E+01
U-233 _ 6128E-04 50,764.40 101,566.92 O.OOE+00 1.63E+01 3.672E01

I

Thermal Power

Nowinal Heat Bounding
Outpt 1 * Hem outixt
(Wafta) : , I(Wafts)
533E+0 1.06+05

Total Total
U-2w
U-23
Y-40 1.98042+01 o50.734.4 101,56Z92 0.03E+00 1.01E,06 2.01E+06
Other Radloraa;ches 3.13E+,0 &26EC06
ITS. Te.m-"Im VIW-fn. t. SInume-',.. itnasa Su;vusrv.aunt t1,n rka

IRee1l. Selectio Summary I
I ~~~~~~~From SF0 Used 19851. fo armtr efrenceec

Reactor U drt4R (wont Cal)
Fue Ildk 2RC ~ SST/brcond I~tietd &* n mathy e318neg Mit teeraklowes imelaptimowseao

DCL HU Consttauents.: P. aidU U. Th, £ Pun
SOL Er c mm n%-I 02222216 0 lo100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BurupSum-y(UWdf f_______tal or burnup used In estimate:

From SFD Estimated *dRapceatdbutl em ned ds3s5W

1011.5611L bt8r6bmasamsahllob.We eN k km*

[ohecke I ____

J/

I
fn._ _ . Matb Ib Estimated D-suPI I

Estimated EOL HMMiv EOL Hill

I : 34.51
Boundih.rp

'Reacer inkbwnt oreor reowd. sbtwa d*0phg or othr 3dat corhw" 81 Inadlatm ceased for ti.al

'Toa bue for fal hasocalad wih le webIhas mus be dotdad by 901 hey i mast gal spectlia beaup valuin (MWdU%.

DOE/SNFIREP-078
Ravisin 0

March 2003
Page Cq42 of C-581



Fuel Radionuclide krwentory Worksheet

;. Fueb aend Timplate infotio -
Fuel Mane: EBWR (NORMAL U02)

SNF ID t: 80
Fuel Unias & Descur 51- 6 FLAT PLATES
Hey Metal Mass: BOL.1358.64kg EOL.1357.824kg
ROD Storage Site: INEEL

'Fuel decsy Start dat 1968
dtimate as o: 2010
Template: PWR MLig Waler, Zkc, 0 to l%, U)

'Tbnbpe Srnup(UWdo: 61 .2
TMplate OL Heavy Metal Mass (A): 0.001f7611

T-olat y e Tone: 35 yeas

Estpyated
Canister o

116'x10
4.25

!L Esimates7 .: m x,, 'b b Y. Y' Gamma Sources
Photon Total

CIUWd From Nominal sounding Fuel hInttal Actifty Nominal Fuel Bounding Fuel Energy Photons/see
Radionucide Template Fuel Bumup(UWd0 Burnup (MWdf (C) tivetcd CI) hventodes(CI) Group (bounding)
Ac-227 S.7758E-10 775.98 1,551.95 O.OOE+OO 6.S1E-07 1.36E-06 Avg. MOV
Am-241 1A432E-41 775.98 1S551.95 0.00QE+0 1.11E+02 2.23E+02 0.0168 s3s1E+13
Am-242m 2.8698E04 775.98 1,551.95 O.OOE+00 2.23E41 4.45E-41 MOM 1.64E813
Am-243 6256sE44 775.98 1,561.95 0.00E+00 4.SSE-01 9.71E-01 o0375 1J06E+13
C-14 4.79O1E-0 775.98 1,ss1.96 0.002+00 .72E-02 7A3E842 0.0675 15sE+13
C-36 8.0297E47 775.98 1,551.95 0.00E+00 6.23E-04 1.25E4-3 o0os0 s9344E12
Cm-243 2. E1844 778.98 1,551.95 0.OoE+0o 1.95E-01 389E41 0.1250 6484E+12
Cm-244 4.901#4.02 775.98 ss1.f96 0.OoE+00 3.sE5+01 7.6tE+01 0250 8.012E+12
CO 60 25s1E-03 775.98 1,551.95 0.00E+00 1.9912+00 397E+00 03750 3.448E+12
Cs-134 4.0536Es05 775.98 16551.96 O.OOE+00 3.15#42 6.29E42 0.5750 s.013E+13

Cs-135 14433E80 77.98 1,551.95 0.00E+00 1.12E42 224E42 oss50 1.109E+12

Cs-137 1.3979S+0 776.98 1,551.95 O.OOE+00 1 .08E+03 2.17E+03 12500 1.0898+12

Eu-154 2.0203E402 775.98 1,551.95 O.OOE+G00 It57Et01 &14E+01 1.7600 3J21E+10

Eu-15s 1.7684E43 778.98 1,551.95 0.OOE+00 1.37E+00 2.74E+00 22500 52S5E4*6

Fe-W5 4.31388.06 775.98 1,551.95 O.0E+00 3.35E02 6.69E42 2.7500 1 07eE+07

H-3 2.0769E42 775.98 1,551.95 O.OOE+00 1.61E+01 122E.01 35000 1.110E8.

1-129 9.R288R47 775.98 1,551.95 0.0Oo+C 7.83E-04 1.t3E43 5.0000 4.746E4O6

Kr-85 2.821442 775.98 1,551.95 0.OOE+00 2.19E01 4388E+01 7.000 s470E4"

Np237 1.1218tE06 775.98 1,561.96 0.00G+00 6.70E43 1.74E42 11.0000 62s3E403

Pa-231 1.3036E809 775.98 1,561.95 0.OOEoo00 1.01E46 2.02E46

Pb-210 8.507SE-11 775.98 1,5561.9 O.OOE+00 6.O8E48 1.32E4-7

PmF-147 3.6531E44 775.98 1,551.95 0.00E+00 2.83641 5.67E41

Pu-238 7.4564E42 775.98 1,s1.9s 0.00E+00 5.79E+01 1.16E+02

Pu-239 1.12342 775.98 1,551.96 0.00E+00 9.02E+00 1.80W+01

Pu-240 1.5132E42 775.98 1,651.96 0.00E+00 1.17E+01 2.35E+01

Pu-241 9.0036E4t 775.98 1,551.95 0.00E+00 6.99E+02 1.40E+03

Pu-242 6.4260E-06 775.98 1,551.95 O.OOE+00 4.99E42 9.97E42

Ra-226 2.2804E-10 775.98 1,851.96 O.OoE+00 1.77E47 3-s4E47

Ra-228 5.27138-12 775.98 1,551.95 0.006+00 4.09E-09 IL.E.09

Ru-106 6.11606-10 775.98 1,551.95 0OOE+00 4.7sE47 9.4E047

Se-79 1.2377E-0 775.98 1,551.96 0.006+00 9.60E43 1.92E42

Sn-126 2.5210E-0 775.98 1,551.96 0.00o+00 1.96E42 S.91E42

sr-go 9.1667E41 775.98 1,551.95 0.00C+00 7.1 1E+02 1.42E+03

Tc-99 3.9357E84 775.98 1,551.95 O.OOE+00 3.0sE4 6.11E41

Th-229 1.2057E-10 775.98 1,551.95 OOOE+00 9.36E4s8 1.7E47

Th-230 2.10434 775.98 1,551.95 0.00o+00 1.63E45 3.27E-5

Th-232 52972E-12 775.98 1,551.95 OOOE+00 411E-09 8.22E-09

TI-20 1.7474E47 775.98 1,551.95 O.oOE+00 1.36-04 2.71E44
U-232 4.736sE47 775.98 1,551.95 o.OOE+00 3688E44 7.35E44 Thennal Power
U-233 2.509M74 775.98 1,581.95 0.00o+00 IsE9-06 3.9sE4s5 Nominal met Bounding

U-234 S.0000E4s 775.98 1,581.95 O.OE+00 3.6W842 7.76E42 Output "eVa Output

U-235 -1.4489E46 775.98 0.00 2.09E42 1.98E42 209E042 Met) fWatts)

U-236 7s824E46 775.98 1581.96 o.ooE+00 5.88E43 1.1sE42 1.7E5401 378E401
U-238 -2.6129E47 775.98 0.00 4.53E41 4.53E41 4.53E41 Totl Total
Y490 9.1699E41 775.98 ,551.95 0.006+00 7.12E+02 1.42E+03
Other Radioniuclides 1.048+00 2.08E+0
lt.TmafreSelection Stmn-17, 8tmsPnSUM-0rY. aiid Chicks___________________

Tempblae Selection Summary
Fom SFD Us Basis for Parameter Oltemnies:

Reacr LK~rT WATER LK4T WATER

Fud =.=dIng Z1RC ZIRC
BOL HUI en U U

SO* Enrichment V1 0.711000016 0 5

Burnup Summary (M9Wdf BasIs 9or burup used In estimate:
From Estiated

eatatd unmp
B- up 1111 SulUp l b Estmaed EOLQ HWGk EO HU

l l- o0.021 1.00
Bndlng.1 o0.03_

'Reactor dKkb0mk. core removal. orage. elinpl or er ese condlrming to hIadatlon ceased lorhtel.

'rotal butsm lor a km assoiated mt wa worksheet must be kied by BOL 8evy metal mass to get pcidflc bausm values (MWdT).

DOEISNFJItEP-07
- Revision 0
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J
Fuel Radlonuclide Inventory Worksheet

L Fad and Taem s tehifur t Ao M ' q _
Ftel _mm EBWR (SPIES)

SNF 0 S 891
Feld Ufi# * Deso: 31- 7 X 7 ROO ARRAY
Heavy Metal Maw: EOL-290204 EL2026.989kg
ROO Sxcrap Sit: INEEL

'Fuel dwayt daeft 1966
Estimate as d 20t0

Tonglat PdldaI (Uht Waier. SST, 60 1OD0%. U)
aTs Sumup(Wli-: 6.01

Tenpldae am Hemy Metal Mans (UT.) OO0182
TemnploeDams 36 yea

Estimated
Canister useaJ

18101

iD.E atliniatex ti X. b Y. yb Gamme Sources
Photon Total

ClNVWd From Nominal Bounding Fuel WW Activiy Nominl Fl Bounding Fuel EnwW Photonstc
Radionuclde Template Fuel Burnup (UWdf Bunwp (UWdf (CI) -nventorles(CI), inventories(CI) Group (bounding)
Ac-227 2-3344E-08 2,093.81 4.187.62 O.OOE+00 4.89E-05 9.78E-05 Av UeV
Am-241 1.1135E404 2093.81 4.187.62 O.OE+00 2.33E-01 4.66E-41 0.0150 3.126E+14
Am-242m 8.5075E-09 2,093.81 4,187.62 O.OOE+00 1.78E-05 3.56E-05 0.0250 6.495E+13
Am-243 9.8519E-10 2,09081 4,187.62 O.OOE+00 2.062-06 4.132-06 0.0375 5.618E+13
G-14 2.3012E-04 2,093.81 4,187.62 O.OOE+00 4.82E-01 9.64E4-1 0.0575 6.056EAli
ClS36 1.2261E-06 2,093.81 4,187.62 O.OOE+00 2.67E-03 5.13E-03 0.0850 3.659E813
Cm-243 2.4875E-10 2,093.81 4,187.62 O.OE+00 5321E-07 1.04E-06 0.1250 2376E+1J
Cmn-2U1 2.78E-09 2,093.81 4,187.62 O.OOE+00 4.85E401 9.71E40 02250 3.149E+13
Co-60 7.0849E-02 2,093.81 4,187.62 O.OOE+00 1.41E+02 2.97E+02 7500 1.374_513
Cs-134 3.026E4-08 2,093.81 4,187.62 O.OOE+OO 6.34E-03 127E-042 055 2263+14
Cs-135 30316E45- 2,093.81 4,187.62 O.OOE2+00 .35E8 2 127E-01 0.8sc 2291E+12
CP-137 1.4511E+00 2,093.81 4,187.62 O.OE+00 3.04E+03 4.08E+03 0 .250 2mE+13
Eu-154 6.695E4-04 2,093.81 4.187.62 O.OOE+00 1.4DE+00 2.80E+00 1.7500 5908E+10
Eu-lSS 6.9877E-04 2,093.81 4,187.62 O.OOE+00 1.46E+00 2.93E+00 22s00 12M+08
Fe-2 1.2318E9- 2,093.81 4,187.62 O.OOE+00 2.58E+00 5.16E+00 2.7500 3546E+C6
H-3 2.5141E043 2,093.81 4,187.62 O.0OE+00 5.26E+00 1.05E+001 35X Z539E+02
I-t29 7.3t95EWC0 2,093.81 4,187.62 O.OOE+00 1-53E43 3.07E26 3 500 1.04SE+02
Kr-85 4.128tE4-2 2.093.81 4,187.62 O.OOE+00 &64E+01 1.73E+02 7Coo0 1.154E901
,a-237 1.1489E2 8 2,093.81 4,187.62 O.OE+00 2.41E4- 4.84E-03 11.08O 1295E+X
Pa-3 4-5241E-08 2,093.81 4,187.62 O.OE+00 3.47E-05 17.9E4-0
ib-210 6.4476E-13 2,093.81 4,187.62 O.OOE+00 27-029 2.70E4-0
in-147 1.16432-0_ 2,093.81 4.187.62 O.OE+O 2.44E+00 481E+0O
P9238 2.9517E+40 2,09381 4,187.62 O.0OE+00 2.8E603 1.24E+20

-9239 6.6662E04 2,093.81 4,187.62 O.OOE+00 9.40E+00 2.80E+00
Pu-240 8.6839E-OS Z0938.1 4,187.62 O.0OE+00 1.82E-01 364E-01

u-241 7.151-104 2,093.81 4,187.62 0.ODE+00 1.85E+00 2.99E+60
Pu-242 1.9717E-9 2.093.81 4,187.62 O.0OE+00 4.13E-06 8324E-06
R6-225 1.7654E-12 2,093B1 4,187.62 O.OE+00 3.7E-0E 7.39E-09
Ra-228 &2.8892-0 2,090.81 4,187.62 O.OE+00 1.74E-048 3.47E-
Ru-102 t.8419E-10 2,093.81 4,187.62 O.OE+00 .6SE-07 7.73E2-05
S-279 1.3223E-05 2,093B1 4,187.62 OO2+00 2.77E142 -. 54E-02
Sn-126 1.1493E-05 2,093.81 4,187.62 O.OOE+0 2.41E-02 4.81E-02
Sr90o 1.3649E+00 2.093,81 4,187.62 O.OOE+OO 2.8GE+C3 5.72E+03
Tc-99 4.6656E-e4 2,093.81 4,187.62 O.OOE+oO 9.77E-t 1.95E+DO
Th-229 1.4547E-11 2,093.81 4,187.62 0.OOE+00 3.03E-02 809E8-0
Th-230 1.6617E-10 2,093.81 4,187.62 O.OOE+OO 3.48E4-7 6.9iiE47
Th-232 834361E-12 2,091.81 4,187.62 O.OOE+OO t.75E408 3.49E-il
Ti-208 2.1664E49 2,093.81 4,187.62 0.03E+00 4S64E405 9.07E-s
U-232 5.8S69E48 2,093.81 4.187.62 O OOE+OO 1.23E404 2.46E404 Thermal Poe
U-233 3.1847E409 2,093.81 4,197.62 O.OOE+OO 6oE406 1.33E45 iNominalHod Bouinding
U-234 3 8769E407 2,093.81 4.187.62 O OOE+OO 812E404 1.62E403 Outpu H -ad OuWn
U-235 -2.7761E408 2,093.81 0.00 5.83E-02 5.30E402 5.88E402 (W~ts (Wgatts
U-236 1.6t90E 06 2,093.81 4,187.62 O.OOE+OO 3.39E402 6.78E402 3ME401 731E+M
U-238 -2.8547E-09 2,093.81 O. 6.68E-04 6.62E-04 6.68E-04 Total Total
Y-93 1-3652E+00 2,093.811 4,187.62 O.OOE+OO 2.86E+03 5.72E+03

0te RalFcids 3.46E+03 &.91 E+03
Tem PIn sdestecesl Cvy,, flurnu 5- jjnm, 3(

T te Selection su r
Frou SFD Used Basis 1or Parameter Dtiferences:

Rsador Madraer u o 1 Wl UGHT WATER The TM aL tet Mowig _ases:

Fuel Cladding: ZAwC SST _____ kW malis PARdodTwe an d bi cm paoantar tchemg. hi usk*,g S9am
60L. HlK C a U U_____1______

SOL Enrichment t3 18 2 eD *c0100o

a-upni Sumimarr (iSWcvl for burnup used In esiae
From SFD ~ Ez~fd

Nominal:1 t 1233.241 2 9JM I bwnphooablti hf va walh mm h br_ d
Boundhg:j 1.767.051 4.187. 6 hnS _nai t be Mm nw bw

Checki
Esti aed S"up

sumu umpt Given sumun Estimated D0 HiRGiven EOL HU
Nomou t t54 1.7 is ae

Sou ~3,0723
'Reacor dKilon core rmovl. soraap, shopi or ote dab conflnmig that mnnualon ctse for hl.

'rtow bunfwp for a kd asscalt woh Of worksent muo be dvkbdb by 80i. hey metal mm OD got spclc baxvu value (M11Wdfi.

J

J

I

I

;-J
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Fuel Radionuclide mwentory Worksheet
1. Fact and Template Wmtmuaion. u I

Fud Hnmr. EBWR ( METAL ENRICHED HEAVY
SrF ID J 64

Fuel Utks & DOecr -6 FLAT PLATES
Heavy Metal Mass: BOL- 2kg: EOL-2982.962kg
ROD Storage Sits: INEEL

'Fue decay sW dae: 1966
Et"bOes as of: 201O

Tomptate: PWR (gWt Wer, Zkc. 0 bI 5%. U)
9
raptiate Bump(UWd): 61.92

Temptelat 3OL Heavy Meta Mss (UT): 0.00176911
T-W. T.,,_,. w

Estimated
Canister usage:

18'x10,
!4.42

iI.Fstinates ; t tt 1 1, Xb b Y. ye Gamma Sourices

: . F~~~~~~~~~~~~~~~~~~~~~~~~hoton Total
CitlW'd From - Noial -Boundintt Fuel, *Z~atActuivit Nominal Fuel Boundin Fuel Eneril polmfec

lRadionuelkde Temp ate Fuel Bumnup (Uvdf Bumup QMWd (CIO h-entorles(CO ltmventooles(CO Goup (bouncling)

Ac-227 8.7758E-10 5S932.14 1 1864.28 O.OOE+00 621tE06 1.04E-05 Avg. MeV

AnF24t 1.4352E401 SS932.14 1 t,86,128 O.OOE+00 8.51E+02 1.70E+03 O.0tS0 6384E+14

AmF242m 2.8698E404 5,932.14 1 1,8A.28 O.OOE+00 t.70E+00 3.40E+00 00250 12M7+14

Am-i243 625*5E404 5,932.14 1 1,8A.28 O.OOE+OO &7t E+00 7.42E+OO 0 o3w75 1.22BE+14

C-14 4.7ttO1E45 5,932.14 i11AM.28 O.OOE+OO Z.84E-0i 5.68E401 0.0575 1A19E+t4

CC6 ~~~~~~8.0297E407 -5,932.14 IIA.8628 O.OOE+OO 4.76E403 9.53E-03 o.oeso 7.U43E+13

Crn-243 2.5081E44 5,932.14 11A.8628 Q.OOE+OO 1.49E+00 2.98E+00 0.1250 4S57E+13
Qn-244 4.9015E-02 5,932.14 11.8E28 O.OOE+OO 2.91E+02 5.82E+02 02s0 6.126E+13

Co-60 2.5681E403 5,iJ32.14 11,8M428 QO.OE+OO 1.52E+01 3.04E+01 03750 2.634E+13

&s-134 4.053BE-05 5,932.14 11.8E1428 O.OOE+OO 2.40E41 4.81E12-1 05750 6.126E+14

&s-135 1.4433E45 5,932.14 11t,8E28 QOOE1+OO 8.56E402 1.71E401 05OA 8A7_E+12

&S-137 1.3979E+OD 5,932.t4 11 86428 Q.OOE+OD 8-19E+03 1.6BE+04 1250 6.324E+12

Eu-154 2.0203E4C2 5,932.14 11,86428 O.OOE+OO 120E+02 2.40E+02 1.7500 2.493+t1

Eu-155 1.7684E43 5,932.14 11,86428 Q.OOE+OO 1.05E+01 2.10E+Dt 22500 4.01SE+07

Fr-S5 4.3136E405 5,932.14 I1,86428 Q.OOE+OO 2.56E-0t 5.12E4t 27500 82X5E+C07

H-3 2.07B9E42 5,932.14 11,86428 OOOE+OO t23E+02 2.46E+02 &5=Z *.473E+C6

I-129 9.828E407 5,932.14 t1,8628 Q.OOE+OO 6.83E403 l.t7E42 SOXDO Je3EN+6

Kr-85 2Z8214E402 6,932.14 11,86428 QOOE+OO 1.67E+02 3.35E+02 7.0000 4.175E+05

Np-237 t.1218E405 5,93.14 11,86428 QOOE+OO 6.5E402 IM3E401 1tOCCO 4.796EC40

Pa-231 1-3036E409 6,932.14 11,86428 QOOE1+OO 7.73E4B6 t.55E45

Se210 8.5078E-tt 5,932.14 11;86428 Q.OOE+00 7.3E-05 7 1.tE4-06
Pr-r147 3.5318E-04 5,93214 11,864.28 OOOE+0O 2.17E+0D 4.3E+C0
Pu-238 7A564E402 6,932.14 11,864.28 0.OOE+00 4.42E+02 &.0E+02
PU-23 1.1623E-02 6,932.14 011,64.28 9.0012+ 6.89E+01 1.38E+02
Pu-240 1.5132E402 6.932.114 11,864.28 O.OOE+OD SAW8+01 11JtOE+02
Pu-241 9.0036E-01 5,932.14 11,86428 0.OOED00 5.34E+03 1.07E+04
Pu-242 6.4260E46 5,932.14 11,864.28 QOOE1+OO 3.81E-01 7.B2E401
Pa-228 228041E-10 5,932.14 11,864.28 O.OOE+OO 136E4-6 2.71E406
Pa-228 5.2713-12 5,932.14 11,864.28 O.OOE2+OO 3.t3E4-8 6.25E408
Pu-106 6.tt60E-10 6,932.14 t11864.28 O.OOE2+OO 3.63E-06 726E406
Se-79 12377E465 5,932.14 11,86428 Q.OOE+OO 7.34E402 1.47E41
SIF126 2.6210E-C5 6,932.14 1t.8642S O.OOE+OO tSOE-Ot 2.99E401
Of-he e.1u67Ea0 5 ,932.14 11,86428 QOOE+O 5.44E+03 1.Q9E+04

Tc-99 3.9357E-04 6,932.14 t1.88428 O.OOE+OO Z.33E+00 4.67E+OO
T>729 12057-110 6,93.14 11,8642B QOCE+OO 7.16E407 1.43E486
Th-MO 2.10t3E48 6,932.14 11,8E42B QOCE1+OO 1.25E404 Z6'E0E44
Th-M2 52972-12 6,932.14 1t,864.2B QOOE1+OO 3.t4E408 628E-08t
Ti20B t.7474E407 6.932.14 11,864.28 O.OOE2+OO 1.04E4-3 Z-07E403
U232 4.736BE407 5,932.14 11.864.28 OOOE+OO 2.81E403 6 BE403
U233 25Q97E48 5,932.14 11.86428 QOCOE+OO 1.49E404 Z.9BE44
W!234 5.0000E405 5,932.14 11,86428 QOCOE+OO 2.97E-t 5.93E401
iJ4!35 -1489E-06 5r932.14 SOO 92a8e 42 &42Et2 92sE4
U-236 7-5824E406 5=14 11,8e428 QOOE+OO 450E4-2 S.OOE42
U-238 -Z6129lE07 5,93.14 QO 9.9-0E1 9.89E41 9.90E4
Y-90 9.1699E401 5,932.14 11,864.28 Q.OOE+OO 5.44E+03 11.Q9E+0
Ohr Radionucides 7.98E+03 tS69E+0

iSL Ta-Pte, SSaid-twa 9_rr. t 0ects, -d (3.
remplate Seleton summary

~~~~ ~Feom F.O Used Bais for Pwmeteff iences:
R1140dlor Sode UGr; WATER JGlHT WATER

Fue Cl : ZtCZIRC
WO Htt Co u ents.. U U

tOLtrswildffnt% s 1.438170175 O 6

Burnup Summarty (SWd' Basis fr bnumup used In estimate:
^Fra TF Eahnsta

t~~~~lilh th~~~~,6 21. lf oi e h a o a a e u tte y mlu e o e
soudinF 4.7e2.721 511,884 5d btev uenedlbbetIa r1511 tbme.

Checks~ec t
asdmated mu

sluPnu titlntihtbr Givn Iulnup Etihnated EOt. HWiGen Lot. W
lionhmalt 0._1 10

Sounii.t1 2A8

'Peae dwn, se removal, uag epg k orel dew eoramm VW hadn cetor tue.

Thermal Power

Ootpat MMe Outs
fWal"S1 dwaffal

__ _ _

I316E00 5.72E402

Total Total

_6.1 'T*W bufiTow p for ag tuet assodated wt thI woekiset mt be dvt8dL by e metal mass ID get spedl c Itx values (MWdVIM).

DOEISNF/REP-M7
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i1
Fuel Radinuctid Inventory Worksheet

J4ur4 antlTempORat84 ,,fu :
Fuel Nanw. EBWR (U METAL) ENRICHED THIN

SWN I s: 8#7
Fud Unks a Deem. 64 -6 FLAT PATES
Hlot Metl Maw SOt- : EOL^2194.10tkg
Ro Storage Smh iNEEL

'FUd decay start dew 1966
Estinabse as df: 201O

Temple: PWR (Ught Water. Zrc. 0 I 5% Li)
r1pTa1 nawtwAuW4G 61.92

Tmnpat 3OM Hevy Metal Mass (AM O.OD17691
r.. . fla.Th.. is

Estiatead
Canister usage: J

18t13dO
4.50

i1.EAtietee-; , I N. Xe b Y. n Ganms Sources

Phton Total"
CUUWd Fiom Nomiln Boundtig Fuel inta Aftty Nowind Fuet Bounding Fud Ene Photonrlmic

fadionuclie Templats Fuel DBurnup (UWd Burmup (UWd) (Cl) Imentorles(CI) hwentlesM(C Group (boundbio
Ac-227 S.7758E-10 3516.48 3516.48 O.OE6+00 3.09E-06 109E-06 A ISv
Am-241 1.4352E-0 3,516.48 3,518648 O.ODE+CO 5.0SE+02 5.o0E+02 0.0150 1.892E+14
Am-242m 2.8698E-04 3,S16.48 3,516.48 0.00C+CO 1.0E+00 1.01+0EO 0.0250 3a15E+13
Am-243 62ssE-04 3,16.48 3,516.48 0.00E+00 2.20E+00 2.20E+00 0.0375 3.6396+13
c-14 4.7901E-05 3os48 3,516.48 O.ODE+00 1.686-01 1.686E01 0.0575 4205_+13
0-36 6.0297E607 3s16.48 3,516.48 O.OE+00 2.82E6-3 2.82E-03 0.0660 2.117E+13
CIIw243 2.SDWE-04 3,s1e.48 3s51&4a O.ODE+DO a82E-01 8.82E-01 oQA25G 1A69E+1-

C-244 4.96S8E-02 3,616.48 3,51.48 O.ODE+0 14.72E+02 1.72E+02 02500 1.01SE+.3
Co4-0 2.55841-03 3,616.48 3516.48 0.00E+00 99OOE+01 .O2E+00 7.000 17.2 +6
Cs-134 4.0536E-05 35i&48 3,51^.46 O.OOE+OO 1.43E-0t 1A3E-Ot 05750 1 816E+14

-2136 1.4433E-05 3,516.48 3,516.48 O.OOE+00 S.94602 196E-02 0.35ZO Z512E+12
CS-137 1t3s7s+o0 3,s1t.48 3,51.48 0.00E+00 4.2E+-30 4.s2E+03 1.2500 Z467E+i2
Eu-154 ZC0203E-02 361e.48 351e.48 QOD0E+CO 7.tO0E+Ot 7.10E+Ot 1.7500 7-3F9E+10

Eu-155 1.7664E-03 3si41&4 3,516.4 O.ODE+OO Q22E+OO * a22E+00 225Z0 1.19ZE+07
Fe-ss 4.3t36E-s 3,ste.4s Us16.4 MOOE+00 1.52E401 1.62E-W 2Z7500 Z 43E+07

H-3 2.0769E-42 3.ste.48 3ste6.4s QOOE+CO 730E+01 7304E+Ot 3.50zo zs14E440

1-129 s.62s3E407 3,516.48 3,51e48 QODOE+OO 3 tE43 3&46E 03 Saooz 1.0756+06

Kr-85 2.8214E402 3si16.4s 3.sta4s O.ODE+OO ss2E+01 9sWsE+01 7.00zo t.23sE+zs

Np23 tt21aE-s 3,516.48 3,516.48 QOD0E+CO 3.94E402 &4E-02 tt.OZOD 1A423E+04

P^a-231 l-303eE& 3.51&48 3ste6.48 O.ODE+00 4.58E-0 4s3fE0 C6

J

U1
J

Pb21O 8507E-11 3,51648 3,516.48 0.00E+00 2.9z -07 2.99E-07
Pm-i47 a6631E-04 3,51648 3,16.48 0.00E+00 128E+00 1.26E+00
PU-238 7.4564E-2 3,.s6.48 35164 0.0E+00 2.62E+02 2.62E+02

PU-241 9.0036E6-1 3S16A 3.516.48 Q.OOE+00 3.17E+03 3-17E+03
Pu-242 6.426E-0 3516.AS 3,516.48 0.00E+00 2.26E-0 2226E-01
Ra-226 2.280E-10 3,51.46 3,516.48 0.OOE+00 S.02E-07 a02E-07
Ra-228 5.2713E-12 3,51G48 3,516.48 0.00E+00 1.85E-06 1.sE5-08
Ru-106 61160E-10 3516.48 3,516.48 0.00E+00 2A15-06 2.1SE-06
Se-79 1.2377E.05 3,516.48 3,516.48 QOE+00 4.35E402 43E4-02
Sn-12e 2.521OE-05 3,516.48 3,51648 0.ODE+0o aa7E-02 S.87E-02
Sr-go 9.1667E-01 3,516.48 3,51648 O.OOE+0 0 3.22E+03 3,22E+03
Tc-.99 9357E-04 3516A4S 3,516.48 .OOE+00 1.38E+00 13E+00
Th-229 1207E-10 3,51648 3,516.48 0O.E0+00 4.24E-07 424E.07
Th-230 z1o43E-0s 3,16.48 3,516.48 0.00E+00 7.40E-06 7.40E-06
Th-232 52972E-12 3,616.48 3,516.48 0.006+00 1.666-06 1.86E-06
TI-208 1.7474E407 3,516.48 3,516.48 OOE+00 a14E-04 6.14E-04
U-232 4.7363E-07 3,516.48 3,516.48 00E+00 1.67E-03 1.67E403
U-233 2.5097E-08 3,516.48 3,51648 O.OE+00 683E-05 a83Es-0

-J

Thermal Power
NomIna Heal Bounding

Outpt - Heal OutpW
(wa6,) (Wagls
.09141 4 .5E.
Total TotalU.=23 7A1SE-01 71.

Y-90 - 9.1699sE-t 3151.4 3s516.48 O.OOE+00 3.22E+03 3.22E+03
4.72E+03 4.72E+03

Sun % rr-. Bt~ V8 k s;

I temp= iSelecl-oa ft-tS-um-mery I

I ~~~~~~Froms SF0 Used L~as for remoter Dilferences:
Roaster ~ UGHIIUGHT WATER lnh~rw.**swU eemdfobtielesaseuor

I Fud hdkg: ZIRC JusWmeson d pawastes ergdw km (,5W43se
BO606 MM CoNStkeftuente: U

S06. Enrichrmat %Il 0108

Busmmp Summrnky (MWdf1Ba for buimwp used In estimaxtr
Fro.. SFD Eathnated

Nowid4r: .1.

.J

I
wm-u I

Nciffat
doundkw.1

Eatknsle E0OL HU/Qree E06.1HU

I
, _ _ _ _ i,

Reactor stedon, eoe remol. swap. d1p8ng or other cas ronfim0g lrdabm ceased kr fuel.

'Tod 1 ht for1 aull assocdated w1h #fs woklee must be de by 6EOL " .y meWmms to 9 specb9ic buhfs* am (UWd$M).

DO6/SNWlREP-07
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Fuel Radionuclide ikwentory Worksheet :

X, Fuel and Tcmplate £nrruntiu: , n
Fuel Name: EBWR (U METAL) ET-11

SNF D S: 888
Fuel Unts & Descr: I -6 FLAT PLATES
Howa y et Mias: BOL-4024: EOL=38.365kg
ROD Storap Saew EEL

'Fuel decay sta dae: 1966
Estimates ad: 2X10

Tunplate: PWR (ht Wter, Ziec, 0o 5%. U)
'TempbAte mu-uP(MtU : 61.82

Tnpate 30L .ea"vy ea Ma OT): 0.00176911
Tonplat Decay Time: 35 yams

Estihated
Canister usage:

.108

IL Fatinm I , : In x Y b YY | Gamma Sources

CVUWd From
Temolate

Ac-227

IPhton ToWa
Ntominal Bouncding Fuel Iial Activity Nominal Fuel Bounding Fuel Energy Pi o sc;

Fuel Bumup (lWdf Eumup (MWd4' (Co bIventories(CI) Inventorles(CI) Group (bounding)

1,745.00 3,490.00 aOOE+00 1.53E-06 3.06E-06 Avg. MeV

1,745.00 3,490.00 O.ODE0+D 2.50E+02 5.01E+02 OD.150 1S7S+14
1.745.00 3,490.00 D.OOE+OD 5.01E-01 1.OOE+00 0n250 3.787E+13

6.2565E-04 1.745.00 3,490.00 O.OOE+00 1.09E+00 2.18E,00
4.7901E.05 1.745.00 3,490.00 QOOE+00 8.36E-02 1.67E-01

C1-36 &0297E-07 1,745.00 3,490.00 O.OOE+00 1AOE4-(

0.375 3.612E813
0o575 4.173E+13
Oes0.o 2.101E+13
0.1250 1A68E.13
02550 1.802+t13

Cm-243 2.50B1 E.04
Cm-244
Co-60

4.9015E-02
2581 E-03
4.0536E-05
1.4433E406

1,745.00
1,745.00
1,745.00
1,745.00
1.745.00

4.46E+00 &93E+O0 0o3750 7.748E+12

3,490.00 I

E+00 7.07E-02 1.41E-01 0.5750 1.802E+14

3,490.00 O.CCE+00 2.52E-02 5.04E-02
f:c_1.s7 I 2070CEtl I 74A5 n 3 A4 9n O On.ODE+O 244E+03

oJI80 2.493E+12
125w 2.449E+12
1.7500 7.333E+10
225so 1.1181.07

Eu-154 2.020E-02 1,745.00 3,490.00 O .ODE+00
Eu-155 1.7684E-03 1,745.00 3,490.00
Fe-55 4.3136E-05
H-3
1-129
Kr-85

Pa-231
Pb-210

2.0Y769E-02
9.8288E-0F7
2,8214E-02
1.121BE-05
1.3050E-09

1,745.00
1.745.00
1.745.00
1,745.00
1.745.00

E+01 7.25E+01
)1 2.7500 2A419E+07

1.72E-03 3.43E-03 SAM 1i0SE+^06
300 291E+06

0.00 O.OOE.00 4.92E+01 9.85E+01 7.OD 1t227E+u05
3,490.00 O.OOE+00 1.96E-02 3.91E-02 I 11W0D00 1.410E+U4

1.745.00 3,490.00 0.OOE+00 227806 4.55E-06
8.>078E-1 1 1,745.00 3490.00 O.OOE+00

Pn-147 3&6531E-04 1,745.00 3,490.00
1.48E-07 2.97E-07
6.37E801 1.278M00
1.30E+02 2.60E+02
2.03E201 4.06E+01

Pu-238
PUm-=3
Pii-24
Pu-241
Pu-N24

tRa-226

7.4564E-02
1.1623E-02
1.$132E-02
9.0036E-O1
6.4260E-05

1,745.00
1,745.00
1,745.00
1.745.00

E+00 2.64E+01 5.28E+01
3490.00 QO.OE+00 1.57E+03 3.14E+03

1,745.00 3.490.00 0O.E0+00 1.12E-01 2.24E-01
22804E-10 1,745.00 3,490.00 0.0E+00 3.98E-07

Ra-228 52713E-12 1,745.00 3,490.00 .OOE+00
Ru-106 6.1160E-10 1,745.00 3,490.00
Se-79 12377E-05 1,745.00
Sn-126 .40E402 8SE4-02

0.DE+00 1.60E+03 3.20E+03
3,490.00 O.OOE+00 6.878-01 1.37E+00

1.2067E-10 1.745.00 3,490.00 O.OE+00 2.10E4-7 4,21E407
Th-230 - - 2.1043E-08 1,745.00 3,490.00 O.OOE+00
Th-232 52972E-12 1,745.00 34Y9O.OO 0O.0+00
TI-20 1.7474E-07 1,745.00 3,490.00 O0.0+O
Lk2= 4.7368E-07 1,745.00 3,490.00 C
U-33 2.5097E-06 1,745.00 3,490.00
U234 5.000DE-05 1,745.00 3,490.00 C
U-235 -14489E-6 1,745.00 0.00
L-26 7824E-06 1,745.00 3,490.00
U238 -2.6129E-7 1,745.00 0.001

1685E-03 Thermal Power
8.76E-05 Nominal eat Bounding
1.74E401 Iuu ea HeOumuW .
1.26E4-3 (Wat) ( )Wat)
2.65E-02 4.CIE,11 4.60+301
1.3E-02 Total Total

I Q.OOE+00

0E+0 1.60E+03 320E+03
2.34E+03 4.68E+03

Template Selection Summary
From SF Used Bflasis olr Paramneter Differences:

Uel Cld UGTWATER Tj zWAiE 1TF-, l eCt : ZIURC ZWIR
B Ce i U UeI

WX Enrkhnwt %:I 1A47616 Ob5 0106 .

Burnup Summary (4AWd?

Inkw:C
Brc. ng l

IB;asi for bunnup used in esimate:
Estnratd
- -b 1,7"M" Ixnipcaeddbee O hwseey m mta rsdosteyd.

3,9A wVbarevaaamd! IDbeklice ne~hl b1MV.

- I
Eatiated U-U

Mpuftl!!E Given Surnup I Estmafted 1 HWGIveen OL MM
1I 1241 102

.- I eu el
i I 'O.� 'SL

'Rector ebwn, core rnoval, Morage. eWlng or cler date coldirming Va Irracon cead tor bKM.

Ttdal bwp orsI tue eoed s hs woutet enbe ded by BOL avy -a rme eg tedc bWu vaes (MWdT).
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J
Fuel Radionuclide Inventory WorksheetI

3. Fud mdTemplato .n bnuawl ,. - i
Fuel Hu EBWR (U METAL) NORMAL HEAW

SNF IDo: es
Fbd Units Dee: 11 -6 FLAT PLATES
Heay Metal Mlsaw 8OL=6.4kg; EOtL.5.145kg
ROD Storage Sit INEEL

'Fue deceysit date 1966
E"_Imese s a: 2010

Tmpalea: PWR 4UgN Water, ZIm 0 to 5%. tU
branath Bllutt Wd :* 61.92

Template am Heavy Metal Mass tr): 0.00176911
Tamphft D oa The 35 yews

Estimated
Canister usage J

0.W2

j1IL Estirat - .. Nxb bt Y. Gamna Sourr

Phrtl 'Total
CiUWd From Nominal BO ldngFuell laftlalActivity NominallFuel BoundingFuel Enoergy Tot l

Radionuclidr Template Fud Burnup (UWdf Burnup (UWd) (Cl) -Inventoea(Ci) fnventordes(C Group (boundino
AC-227 877588-10 51,594.22 103,188.45 O.OOE00 4.53E-05 9.06E-05 Avy HeV

An-241 1.4352E-01 51594.22 103.188.45 O.OOE+00 7.41E+03 1.48E+04 0.0150 5.552E+15
Am-242m 2.8698E-04 51,594.22 103,188.45 O.ODE+00 1.48E+01 2.96E+01 0.0250 1.120Et15
An-243 62565E-04 51594.22 103.188.45 0.OOEO 3.23E+01 6.46E+01 0.0375 1.08E+15
C-14 4.7901E-05 51,594.22 103,188.46 O.0E+OO 2.47E+00 4.94Eo00 0.0675 123tEt15
Ci-38 .0297E-07 51,594.22 103,188.45 O.ODE+00 4.14E-02 .29E-02 0o060 6213EU14
C-243 2.5081E-04 51,594.22 103,188.45 O.OOE+00 129E501 1.01E801 0.1250 438.E+14
C,244 4.9015E402 51,594.22 103,188.45 0.OOE+00 21.4E-+03 2,903 .0000 5327E+. 4
C-60 2.55121E.03 51,594.22 103.18&45 0.00+C00 1.32E+02 2.64E+02 03750 224.E18
Cs-134 4.0535E-05 51,594.22 103,18&45 O.OE+00 2.09E+-0 4.18E+-0 O4sg 5.328E+tS
Cs-135 1.4433E5-5 51,594.22 103,188.45 O.OOE+00 7.45E0t 1.49E+O 08500 7871E803
CPm137 3.3979E+10 51,594.22 103,188.45 O.OE+00 721E+04 1.44E+05 t25 7240E+1S
Eu-14 2.0203E4-02 51S594.22 103,188.45 O.OE+O 1.04E+03 2.98E+03 1.7500 2.i68E+12
Eu-156 1.7684E-03 51,594.22 103,188.45 O.OE0+00 9.12E+01 1.2E082 +203o 3.4stE+0
Fe-55 4.3136E-05 51,594.22 103,188.45 O.OOE800 2.23E1+0 44156E400 759D 7.153E+08
FF3241 2.0769E-02 51,594.22 103,188.45 O.OOE+00 1.07E+03 2.14E+03 34500 7.36sE+97
1-129 9.8288E-07 51,594.22 103,188.45 .OOE+00 S.C7E402 1.016E401 0 .O 149E+97
Kr-86 2.8214E4-2 51,594.22 103,188.45 O.OE+00 1.46E403 2.9tE+03 7A000 3529E+06
Np-237 1.1218-E12 51,594.22 103,188.45 O.OOE+0 O 579E41 1.16E+00 _ 72807 45168E+07
Pa-231 1.30316E49 51,59422 103.188.45 O.OOE+00 &73E-06 1.35E-04

0-7210 8.5078E-11 51,594.22 103,188.45 OOOE+00 4.39E-01 &7188+0
m-147 3.65310E-04 51S594.22 103,180.45 O.OOE+CO 1.88E+01 2.77E+01

P-238 7.4564E-02 51594.22 103,188.45 O.0E+00 3.88E+03 7.69E+03
PT-239 1.623E-042 51,594,22 103,18&45 O.OOE+00 6.20E+02 1.20E+03

u-240 15132E0-2 51,594.22 103,188.46 0.00E+00 7.81E+06 1S6E+036
Pu-241 9.0036E017 751594.227 10t3,181145 O.OOE+CO 4.65E+04 929E+04
Pu-242 8.4260E45 51S594.22 103.18&45 QOCOE+00 3.32E+OO &63E+WO

a-226 2.2804E-10 51,594.22 103,181,45 O.OOE+00 1i.8E-05 23E4-05
RT-228 52773E-12 51,594.22 103,188.45 O.OE+00 2.72E407 5.44E-07
Ru-108 6.1160iE-10 51,594.22 103,188.45 O.OOE+OO 3.t6E456 8.31E405
Sr-79 1.2377E4-05 51,594.22 103,188.45 OOOE+OO 8.039E80 1.28E+-0
Sn-128 2.5210E405 51S594.22 103,188.45 OCOOE+OD 1.30E+C0 2.60E+CO
Sr-90 9.16S7E401 51S5942 103,188.45 O.ODE+OO 4.73E+C4 9.48E+04
Tc-99 3.9357E404 51,S9422 11031818.45 O.ODE+OO 2.03E+01 4.06E+Ot
Th-229 12C5E-10 51,594.22 103,1U8.45 Q.OOE+Oo 822E4S8 1.24E405
Th-230 2.1043E4S8 51,594.22 103,188.45 O.OOE+00 1.09E403 Z.17E403
Th-232 5.2972E-t2 61,59422 103,181145 O.OOE+CO Z.73E407 5.47E407
Ti-20S5 1.7474E407 51S9422 103,188.45 O.OOE+CO 9.02E403 t.80E402
U-232 4.7368E407 51US9d22 1BP,188.46 O.OOE+CO Ze44E-02 4.89E2 mecPower
U-233 2.5097E4-8 51tS94.22 103,188.45 O.OOE+OO 12S9E-03 2.59E403 ~ornmirwl Heat-,iBounding,
U-234 5.0000E405 51S94422 103,t88.45 O.OCE+CO 2.5SE+C0 5.16E+OO Outputl ea OuW
fU235 -1.44S89E48 (1_59422 QOO 9-6Er3 O.OOE+00 9.50E403 (wt) _ _l r sd
U-23S 75824E4S 51,5942 103.188AS O.OOE+CO 3.91E401 7.S2E-t 11JSE1403 Z37M+03
b2S -2.0129E407 51,594.22 0.00 2.07E9t 1.94E401 2.07E40t Total Total
Y-90 9.1699E-0t 515_94.22 103_18,45a. O.OOE+99 4.73E+C4 9.46E+04
Othesr F _ &93E+04 1.39E+O

TempateSeletio Sunaww Bunup ummryEatinatd in

T *mpt Soeto Summary

E Fr SFD Used Basis for marame Differenetens i
Reacor ihdrst: LGHTWATER WWWATW~ER

Fudl Cb~dftr. ZRC < aR =
60L KM11 Constiuen: U U

OMt Enrich mz4 0.7127659331 O b s

UuiiSunr {~UWdf fnsor burnup used to estmt:
Fro SFD :~ Esf nato

N= St ,ss42 No hnW Wt~a km ft hmq meal mn_ d _s~v
B ,u9dFfi gg2 U tO3,188 & 4bv d bbb r n

BLK=* Muniplr Gie Bp | Esiaed EOE NUMtIven EOE Hi4
NomnhrAt 23 0{ t-~

BuMI 4.7' o.51
'Readlor dadn, core emod s- ---c w ot her dbcmflm* that mfaan cta bfo W~.

rTata WM f0r an kW asodd wihOtolshe: m ust be divde by eOM heay m~ mea W gt spIc _xu VWuM (MWOMT.

l

-j
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Fuel Radionuclide Inwritory WorksheetII
S. FeE and Temptaft lefeimlien ,,'

i ~~~~~Fuel kame: EEBWR (UMETAL)HNORMAL THIN
SUlID P 890

Fuel Uites & Desc: 7 -6 FLAT PLATES
HeavyllNatal Emsa: BOL.281 *49: EOL-MZ79.6kg
ROD Storage SU.: INEEL

'ul p aj strt dlt: 11916

Esthnsets asof. 2010
Turnplafte PWR (LW' Water. Zirc, 0 ID 5%. U)

'Taniplate Surmup(UWd): 61.92
Tuerplat S0O. Heavy Nata Kmas (UT): 0.00176911

Tuinntata neca Thna: 35vss~

Estimrated
Canister usage:

1rrl0W

Ac-227 2.75081604 2,210.01 4,420.01 0.00E+00 5.54E-01 3.88E.06 0v.10 Me84E+1
Am-241 14.9052-02 2,210.01 4,420.01 0.00E+00 &1.08E02 2.174E02 0.0550 2.282E+14
Am-42m 2.869BE-04 2,210.01 4,420.01 0.00E+00 5.34E-00 1.23E+00 0.0250 4.9.8130.1

m-2434 4.636E-04 2,210.01 4,420.01 0.006.400 1.38E-00 2.79E+00 0.5760 4.284E+14
Cs-14 I4.7U33-05 2,210.01 4,420.01 0.00E+00 1.196E-0 2.12E-01 0.850 3.15E6412
Ca-jO I8.097E6+00 2,210.01 4,420.01 0.006+00 1.7- 3.09E+03 8.8+00.2000 2.101E+13
Cu-2543 2.0 E-0460 2,210.01 4,420.01 0.00E+00 5.546E-W 8.93E400 01.760 11,117E+10
CEu,244 1.76846-02 2,210.01 4,420.01 0.006+00 11.91E+00 7.826+00 02.20 2A92E.13
Fe-80 2.36136-03 2,210.01 4,420.01 0.006+00 &.53E-00 1.013E-01 D.750 9.812E.07
HO13 2.07639-05 2,210.01 4,420.01 0.006+00 8.59E+02 11.18E.01 3500 3.155610
Cs-12 1.4433E-07 2,210.01 4.420,01 0.006+00 2.176-03 6.3SE.02 5.000 &1.467E0
Kr-137 2.829E-00 2,210.01 4,420.01 0.00E+00 6.04E+03 1,256.03 71.0000 1.5OIE.12

Eu-154 2~~.1218E.02 2,210.01 4,420.01 0.006+00 2486-+01 4,966.02 11.0500 1.8786104
Eu-215 1.70694-03 2,210.01 4,420.01 0.OOE+00 2.88E-00 576.8E06 2 9r+F
Pa-210 4.313SE-01 2,210.01 4,420.01 0.006+00 1.88E-02 1a91E-01 707.6E0
Pm-34 2.0693E-02 2,210.01 4,420.01 0.006400 4.06-E01 91 .1E.01050 &5E0
u-1298 7.4284E-07 2,210.01 4,420.01 0.00E+00 -1.7E6+0 4.34E036+002--gE

Ku-239 2.2142E.02 2,210.01 4.420,01 0.006+00 6245E..01 1.14E+01 .0D -M0
NPu-= 1.5121S-05 2,210.01 4,420.01 0.006+00 2.348+01 4.596E+01 IM1.W
Pu-231 11.0036E-01 2,210.01 4,420.01 0.00E+00 1.9E-6+0 6.86E+03
Pu-210 6.42078E06 2,210.01 4,420.01 0,006.00 1.426-01 2.746-01
Pra-147 2.284E-104 2,210.01 4,420.01 0.006+00 5.04E-01 1,01E.06

Pu-238 745764E-02 2,210.01 4,420.01 0.006+00 1.05E-02 2.DE0260 hra oe
PU-23 1.5623E.02 2,210.01 4,420.01 0.006+00 2.57E-05 1.140164 o~a etSudn
Pu-234 1513000062 2,210.01 4,420.01 0,00E.00 1.316-01 2.21E.01 Otu etOtu
Pu-241 -1.4486E-06 2,210.01 420.00 4,366.030 1.91503 4.98E403 at) Iat

Ut-226 722804E-10 2,210.01 4,420.01 0.00E+00 1.08E-02 3.0116-06 .8.1 1950

UG-23 -212977E07 2,210.01 420.00 9.39E-2+0 2.741-02 9.37E.02 Tol Toa

vr-9o g.16967-0i 2,210.01 4,420.01 0.006400 2.03+03 4.06E+03
Other 3R3aE-4 i20uc4h2001i.eE0 2.97601-31 1.74+00

Th-229 12067E-10 2,210.01 4,420.01 aameterbitEr00 2.6E07ear0

S0Tni cmm t 1. .714174E66 210.0 ,2.1e5O+0 38E-4 77E0

Uemhiia8lE0.35 20 1..0 .3E 00 .5-3 431-3 (at hs$
U-236 7.6824E 045 1 91 4,2.1 OOE+0 ISE02 3%-2 IME0 AE

'Reade al-2n.cr rmv.6129Ereg 2lppi o 210r~a e.0leg e bradlio Ceased tee2 Sa= ota Tta
5
TWia, odStBasdtdt-tSsw90jet utb vm y Q mv ea mesa So get1.0 442.0 ipedftc0 2un 03Eis0s3(4fWT
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Fuel Radionucfde Inventory Worksheet I
X Fu and TOMiate In ti

Fuel Name: ENEA (UALX HEI SALUGGIA ITALY
SNF e * 574

Fuel WAS A Detear I168-UMMTYPE
Heavy Metal Ma: 8OtL18.Sftg: EO117296k
ROD Storage Site: SRS

'Fue decay ,tt dab: 1998
Etmates aso: 2010

Template: ATR (Ught Waer, Aki.,0 b 100%. Us
emplate Bumup(uWd): 357.2

Template SOL Heavy Metal as (KMl): O.OD116689

Esitiated
Canister usage

1Sx10'
3.22

ILE Y. r , . u _ _ _ _
X. Estinates : m x, , I b YN Ye Gamma Sources

Photon Total
CIUWd From Nominal I ounding Fuel bitial Activy Nominal Fuel Bounding Fuel Energy Photonsleec

Radionucide Template Fuel Burnup (IWdf Bunup (MY)UWW (CQ) Inentorles(Ci) Inventoresa(C) Group (bounding)
Ac-227 2.8404E-10 1263.32 2,526.65 O.OOE+00 3.59E-07 7.18E47 Avg. Uev
Arn-241 1.4935E-03 1,263.2 2,526.65 O.OOE+00 1.89E+00 377E+00 0.0150 3.436E614
An-242m 4.4390E-47 1,263.32 2,526.65 O.O0E+00 5.61E-04 1.12E-03 0.0250 72392E13
Am-243 1.4913E-06 1,263.32 2,526.65 0O.OE+00 1.58E-03 3.77E403 0.0375 SOSE.+13
C-14 5.7217E-09 1,263.32 Z,526.65 O.OOE+0OO 7.23E-06 1.45E-05 0.0575 6.661E 13
C.-36 1.3124E-32 1,263.32 2,526.65 O.OE+00 1.66E-29 3.32E-29 0.0650 4.0652E+13
Cm-243 2.067E-07 1,263.32 2,526.65 0.OOE+00 Z.65E-04 5.30E-04 ot250 2.35E.03
Cm-2t4 4.300tE4t 1,263.32 2,526.65 O.OOE+00 5.43E+02 5.09E27 02250 310E+13
Co-60 t.976E45-0 1,263.32 2,526.65 0.OOE+00 Z5E-02 2.OOE-02 11500 11.666E13
Cs-134 9.0735E-42 1,263.32 2,526.65 .OOE+00 1.5E+02 2.Z9E+02 055 -0732E+1J
Cs-t35 3.4477E46 1263.32 2,626.65 Q.OOE+00 473E203 8.7tE-03 1JSOO 1235E+13
Cs-137 2.1356E+00 1,263.32 2,526.65 QOOE+00 3.23E+03 6.47E+03 125c 4020E+12
Eu-t54 5.4847E2 - 1,263.32 2,S26.65 Q.OOE+00 6.93E+Ot 1.32E702 t.750 IAW+1t
Eu-155 115769E-02 1,263.32 2,526.65 0.OOE+00 2A6E+0 4.92E+t0 2250 9.70tE+0
FS-55 2.7797E703 1263.32 2,526.65 0.OOE+00 Z.25E+00 4.501E+0C 2750 1-3E4W
T3 30065E043 1,26332 2,526.65 .OOE+00 5.O4E+O1 2.02E+0O 350 1512E407
1t-29 72.8560E-7 1_263.32 2,5265 0.0E+00 9.5tE6-094 t.2SE2 3 60 1.341E+0
Kr4-5 Z0705E-01 1,263.32 2,526.65 O.OOE+00 2.32E052 56.202 700 1.as0E+0
Np-237 95507E064 1263.32 2,52665 0.005+00 1.21E4-2 2.41 E-42 1D0 157SE4O
Pa-231 t.2740E-09 1,263.32 2,S265 0.OOE+00 1.6E0-06 3.22E6-0
Pb-2tO t.1838E-tt 1,263.32 2,5265 .OOE+0 1.50E-048 2.99E8-0
Pn-147 27974E-01 126332 2,52A65 O.OOE+00 8.59E+02 1.72E-03
Pu-23 .9755E042 1,263.32 2526.65 O.0OE+00 2.50E-01 4.99E+01
Pu-239 42.35E-04 1,263.32 0.27 265 QOOE+OO 5.4tE-0t 3.0tE+OD
Pu-O 2.4390E-04 1,263.32 2,52665 O.OE+00 1.-02E01 A6E-00
Pu-241 .4058E+02 1,263.32 252A65 O.OE+0 6.08+03 6.37E+02
Pu-242 3.6329E-07 1,263.32 0.00 O.2O5+-0 4.59E-04 9.18E-04
Rfa-226 8.3742E-11 1t263.32 2,52A65 O.OOE+OO t.O6EE47 2.t2E407
Ra-22B 5.7734E-t5 1,263.32 2fS265 QOOE1+OO 7.29E-t2 t.4E-11
RuJ 10S 6.t356E43 1t263.32 2.526.65 Q.OOE+OO 7.7#E+CO t55E+01
Se-79 t.293SE405 1126332 24M2.65 QOOE1+CO tI83E02 327E402

Sn-126 t.1,574E405 1t263.32 2Z526.65 Q.OOE+OD t.46E402 2.92E402
SrOe0 2.44t7E+OO1 t263.32 2.526.65 QOOE+OO 30E+03 6t7E+03
Tc439 42239E404 1t263.32 2.526.65 Q.OOE+CO 534E0t 1.07E+00
Th22.9 2.BS68E-t2 t263.32 2,526.65 Q.OOE+CO 35t1E43 722E409
Th230 2.53tOE48 t263.32 2,526.65 QOOE1+CO 320E-05 A40E405
Th-232 t.t63tE-t4 t263.32 2.526.65 O.OOE+CO t.47E-11 2.94E-ttI
T SO. t 4.6705E48 t2n3.32 2t523.65 QOOE+C 52950 5 t.t8E144
U2u2 t.3ttE Ws t23.32 2526.65 QOuOE+Cs 156E44 3t32E4 Thermal Power
U-23 2-t650E-09 t263.32 252.65 O.OOE+OO 2.74E406 5.47E406 Nomkult MM BoundS
1.-24 t.83S9E44 t26332 2,526.65 O.OOE2+CO 2.32E401 4.6#4t0 Output Hsat Output
b235 -2.723#4S0 t 6332 0.00 3.74E42 33.9E402 3.74E402 (Wvaft) {Wtts"$
U-236 t.54S3E45 1,263.32 2,526.65 O.OOE2+CO t.9SE402 3.9tE402 AE41 UIOE401

U238 *4.285tE49 t213.32 QO.O 4h29E44 4e23E4e4 4.Z9E4e4 Tola Total
Y40 2.442314M t263.532 2,526.65 O.OOE+CC 3Q9E+03 ff.t7E+03
OhmeRacudiondes 3014E+03 621E+03
ID. T""Otie S d-to SumnOr, Barp SaiUMMM sr77. aa,
Template Selection Suaraery -

Ffti SFD Us ed b a met a er Diffberees
petr UklfT WA1ER UGHTf WATER

Fud =dd ! ALEU ALLM
SOL Km Cosiuents U U

W OLE nmr*chr 93.125 eoD to 100

Elumup Sununay oIWdf Frm WB~afntd 1ass for bumupt usedt In fttirmte:

Nominal: kn mke km 2t31 Nldyatetal3 mm at

Checks

Esiamte Bumupf
Bumup Hulpllbr Ghven Bumup C siae oL 14141(1ve EOE HU

160midml 0.22

'Fleaci dlx , con removal, apcag, **Wb atder d ast S~*b Vat bc~bn Mae htr la.

'TW hrmi tV mg kW asodle wit Uis wee mttr be dvidd by ff(t Mma mneta ma to get _pcl lv maus OM&"

DOEfSNF/REP.078
Revilson 0

March 2003
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Fuel Radlonuclid inventory Worksheet

L Fudl ed Teanlate hnifrnuotw.
Fadl Norm EPRI

mum .67S
Fued Unft & Dmraw I -CANISTER OF SCRAP
Heavy 1811 Umse BOL. EOUaO.03(g
ROD Slorage, Sit. O~EM

'Fuel decay Clo d 1996
E "tbal as of. 2010

TmpWlN: (worst Case)
aranPise B muUW 62.5

Terlate I0X Mm"y Metal Ms OMT 0.001868
TompIate DM" Towe 35 yom

Estom ad J
Canter usae:

1W9 i
1 0.03

-iIL Estm: , - Na Xb b y. yb G Dmm Sources

Photon Totl
CliWd From N. idWl Bounding Fud iniftal Activy Nominal Fud Bounding Fuel Energy Photonstssc

Raionuclide Template Fud Bummp (iMWc Burnup (Wdf (Cl) InventorlesOC) hnenitodas(Ci) Group (bounding)
AC-227 2.3072E-06 19.01 19.01 O.O0E+00 4.39E-05 4.39EM AVg6 MaV
An-241 8.4448E+00 19.01 19.01 O.ODE+00 1.61E+02 1.61E+02 0.0160 2.329E+13
An-242m 1.684SE402 19.01 19.0 O.OOE+00 3.20E-01 320E-01 O.0250 4.635E+12
An-243 1.6320E-02 19.01 19.01 O.OOE+00 3.10E-01 3.10E-01 0.0375 4.049E+12
C-14 12asoE4W 1.01 19.01 0.00+00 2.30E+00 2.30E+00 0.0675 6.371*.12
cl-3 22s849E-03 19.01 19.01 0.OOE+00 4.34E-02 4.34E4-2 0.0850 Z4875+12
Cm-243 16124E-04 19.01 19.01 O.OOE+00 1.SE-042 16.E-042 0.1250 1.14sE+12
CK-2" IANSsE-01 19.01 19.01 o.oDE+00 3.14+01 3.21E+01 02250 zts4E25i
CO-60 2.8086E+01 1Q01 19Q01 O.ODE+OO S.34E02 5.1E+02 03750 92t4iE+11

C.134 1.414lE404 19.01 19.01 0.00E400 249E603 98E-03 11.00 2.4s64E13
cP.135 43.765.E04 19.01 19.01 o.ooE+aO s36E543 550E53 0.850 W E726E+-
CB-137 2.3941E+06 19.01 19.01 O.OOEOD . 4.ODE+02 4.OOE+02 74=M+I
Eu-154 1.2600-E+0 19.01 19.01 O.OOE+00 2.381E01 2.3sE.1 1.7500 1-770E+
Eu-1s &612s6-02 19.01 10.01 .OOE+00 1.31E+00 1.31E+0 22500 zosE
Fe-S5 .4.8440-01 19.01 0.00 O.OSE+C0 s.s7E+00 57+0 Z750 sstsE+07
H23 24310E-01 19.01 0.00 O.O4E+.0 4.62E+00 4.62E+94 3$00D 4.733E40
1-u29 1.0618E-05 19.01 09.00 o.OOE+.0 2.02E404 a2E.04 E.2 2OOE+04
Pu-85 5.1882E041 19.01 19.00 O.ODE+0O I .27E01 t.14Es01 73000 232+03

a237 16.66SE-04 19.01 19.01 O.OOE+00 122E063 2.E-03 11.0000 264E+02
Pa-231 2.96s6E-0 19.01 19.01 O.OOE+O0 s.4sE.0s s.445s-_
u-l210 8.562647 19.01 19.01 O.OOE+CO 41%E-07 41635.07

Fm.147 1.98OOE-4 19.01 19.01 0.OOE+O0 3.2tE-0t 3.2tE-0
F1F28 4.6120Et-0 19.01 1oo 5.14E+00 1O7E+o0 5.14E+00
P.239 4.6440E.02 19.01 19.01 .22E-00 O3.7E+60 8.221E01
PT- 2406.7 0 19.01 19.01 0. O 0 7.94E-0 = O.COE+o0 = .94E-01
Pu-241 -1.041ttE+02 1QO01 ooo0 Z04E+02 O.OOE+OO 2.04E+02

-242 -i.137484- 19.1 19.01 0. 44E403 1.27E-03 3.44E-03
Ra-Z26 .844045.0 19.01 19.01 O.ODE+OO 12m-04 1.22E46
Pa-221 s.9062E-07 19.0 19.01 O.OE+00 1.14E-06 1.14E-05
RU 106 sssZ26E407 19.0t 19.01 O.aoE+00 1.63E-5 1s3E-0s

s71-2 16.95E7-04 19.01 19.01 QOa.E+00 3.65E-03 3165E03
STt12 e 1So n 1ey. 4 19.01 19.01 O.OCE+OO S .17E-03 3.17E43
St4D 1Ss;7sFE+0. 19.0St 1i1 OaODE+s f amE+e2 3De6E+e2
TC-99 e767BE-03 19Q01 19.t O.OOE+OO 1-)sE-1 12sE0i

Th- 22.l748WE06 1Q.01 19.0t O ODE+CO 3.32E-0s 3.32E-M

Th-230 5.8704E-0 1.O 19.01 ts O ODE+00 1.i2E-0 1.t2E044

Th-Z32 &0ae0sE-(7 19.0t t19.0t OooaE+00 1.14E-0s t.14E-0s

Ti-201 a7s73E-s 19.0t 19.0t O.OOf>+00 1.06E403 1.B6E403

b232 2.370BE404 19Dt1 19Q0t O.ODE+CO 4.51E403 4.51E-o3 Thrn"alPower
U-233 Re612cEt44 1o0a 19Q0t O.OCE+OO 6Ls7E43 s87E403 Nrnd~ tet 8uing
U-234 1278ssE42 1Q.0t 1Qt CDDOE+ao Z43E-01 2-43E-0t Outpjlt Heat Ouiput
U-235 s .877zFe 44 1Q0 t19D t O.ODE+OO t.12E-02 t.u2E42 (Weaftsl) attaI
U21381 2.348sE404 10.011 t9.0t Q.OEi-+00 4.46E403 4.46E4~3 IJE4Vl 1.9DE401
U238 t.t74tE404 19.01 19.0t 0.DoE+00 2.23E-03 223E4 Tota Tota
Y-90 t.9804Es0t t9.0t 19Q0t O.OCE+00 3.76E+02 3,76E.c

0 1 lie 1.17E+03 1.t7E+0
ILTeowte Slecdom Stunna, Burnop Sunm=7 RWCheckxs . < j

Tent Seln Suaq
Ff SFD Use fanor Pwanm Dirb:

R 1to tLGHT WA1131 mN4ccle
Fudl =W~lWh SST SSrh n.oond TNkd oemchq wexqbfmt ,t bftwX e_ epamu

B(O HUConaltentma Pu u,Th apu

80MEnfthmds OD=10

Burmup Sunmary UW Basbs 10r burnup used hI estimat
Frn. SFD Et1nated

bmhwkl 1 _ t*90lo bydnag 9
Boundb I tint l by,_meq61M h@my19l.01n %thEML

mcultip I Gblv. Bumu Ejlad d 0I1. HWGWe i NM

i~~omS t~421 _______ .1.1Nolmdina 1421

Reactor d cor A orage. oj 01.11iat f ful.

eSl reo fo al fu aaroc2al0d w03 tis work must b dvled by 60L hevy metl man ID g spedel tx v (MWc~lT.

J

J

j

j
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Fuel Radionuclide Inventory Worksheet
u4Adml1 aTaite o ldouuion-,, ,

Fuel MN.: ERR (ASSEMBLIES)
SNF t 4: 68

Fuel Units It Decr. 190 -5 X 5 ROD ARRAY
Heavy Metal Ma: BCNS. e.66kg; EOLt.041.023kg
ROD Stonge Saw: NEEL

Estinated
'FUel decy Nt date: 1966 Canister usage:

Estimates of. 201O ISWN1O'
Template: LWBR (LUg Water. Zlrc. e0lo 100%, Thmd OL) 10.56

'Temoate Surravp(UWt: 10269.14
Template OL Heavy Metal Ses (UT). 0.46991251

T-nit.w rv Thbe: _; -e

IL Eaiiritets Ut 8 .ii x, Xb b Y. Yb Gamma Sources

Photon TotaW
CIIVWd From Nominal Bounding Fuel Initial Actlvity Nomninal Fuel Boumding Fuel Energy Photonsleec

adlonuclide Temptate Fuel Bumup (MWt
5

Brnup (MWd) (CI) hevntorles(C) brventortes(CI) Group (bouncdng)

Ac-227 9.7360E-65 27.366.64 65,736058 O.OOE+OO 2.66E+00 640E+00 Avg. MeY

An-241 2.4345E-04 27,366.64 65,736.58 O.OOE+oo 6.66E+00 1.60E+01 0.0150 5.24E215

Am-242m 1.4821E-06 27,366.64 65,736.58 O.OOE44o 4.06E-02 9.74E-02 0.0250 1117E.15

Am-243 31152E-07 27,366.64 65,736.58 O.OOE+00 &53E-03 2.05E-02 0.0375 9545E414

C-14 9.2432E05 27,366.64 65,736.58 O.OOE+0 2s3E4DD 6.08E.0D 0.0675 1.043E+15

C-36 1.8103E-06 27,366.64 65,736.58 0O.O+00 4.95E-02 1.19E-01 0.0850 .64E+14

On-243 &0s97E-07 27,366.64 es.73658 QO.OE+CO 837E403 2.01E402 0.1250 4.t76E414

-129 1.A149Es-0 27,306.64 65,736.58 QOO.E0OO &87E-01 9.30E-41 0.2200 ss9E+t4
Co4-0 7369E-04 27,366.64 65,736.58 O.OEO 2.39E+01 .074E4101 0.37e0 2.4X6Eft4
Csm184 2s60tE-(s 27,366.64 65.736s81 QO.OEeO 7.01E401 I.68Es4DO 0.s7eo 3.664E415

Cs-18 29"E oS 27,366.64 65,736.58 QOOE+O-0 7.84E-1 1588E400 0.8sco 6s7E4-13

Cs 187 1.477E+o 27,36.64 esJ36sB8 O.OOE+OO 4.04E+04 9.7iEs44 12se 9352E+13

Eu-154 &602sE403 27,366.84 e5,736ss O.OOE+OD 2.3sE+02 5S.E+M 1.7500 4.s11E+12
Eu-155 6.8062E-04 27,366.64 es.736.ss o.ooE40D 1B81Es41 4.3tE+401 22500 1.311E4W

Fess5 2.3011E406 27,966.64 6s,736.ss 0.0012+0 6.30E402 1.51E2-t 175o S 3EM13

FR3 Z~~~~~21277E43 27,366.64 65.736.58 Q.OOEs40 6.82Es41 1AO0E+02 &Mc 1265E405

1-129 1sss&13E46 27,366.84 65,736.58 Q.OOE+CO 4.34E402 1.01E401 50000 3.959E+04

Kr-W GIM62E-2 27,366.64 e5,736.58 O.OOE400 1.71E+03 4.12E+03 7A000 2ss2E+W3

1-237 1,2620E-07 27,366.64 65,736.58 0.00E+00 3.45E-03 8.-3E-03 11.co00 2193E402

Pa-231 1.2017E-04 27,366.64 65,736.58 0.001.00 3.29E00 7J0E.00

Pb-210 1.4247E-0B 65,736.58 OoOE+00 . 39oE.04 9.37044

Pu-240 1.6184E-05 27366.64 665736.58 .OOE+C00 4.43E01 1.O06E+O
Pu-241 1.4695E-03 27,36.64 65,736.58 0OE400 4.02E+01 9.66E.01
Pu-242 4.0831E-06 n 7e64 85,736.58 O.OOE+00 1.12E403 Z68E-3
Ra-226 21423E08s 27,36&64 65,7368 Q.OOE+0 S.E6-04 1.41E-03
Rla-228 4.6236E-06 2736664 65,736.58 O.OOE+00 127E41 3.04E-01
RU-106 4.0208E-11 273664 65,736.88 O.OE+00 1.1DE46 2.64E-06
Se-79 3.5417E-05 273664 65,736.58 O.OE+00 9.69S41 233E+OD
Sn-126 3.94E-05 27n366.e4 65.736.88 O.OOE+00 1.09E+00 2.62E+OO
Sr-go 1.4928E+00 27,366.64 65,736.88 00.00E+ 4.09E+04 9.81 E+04
Tc-99 3.2525E-04 27,36664 65.736-58 OO6E+00 .90E+00 2.14Es01
Th-229 6.452E-05 27366.64 65,73656 003.C+00 1.77E+00 4.25E+00

0 3.13E-02 7s52E-02
1 532E-01 5.34E01

LU-232
2 9.18E+02
I 2.49E+03.+00 al Power

Noninal Heat Bounding
, Output Neat Output

fWanl f(Watts)U-23 5.7813E-08
1.327E.07
-3.1121E-10-
1.4928E.00

2736.64 65,736.58
27,366.64 65,736.58
7,366.64 0.00

27,366.64 65,736.58

-

: . :
7.7VE402 1Z0e403

3.67E-04 1.25E-3 4.17E-03

i Total Total
Y-SO 0.00E+00 4.0QE.04 0,81E.44

4.57E+04 1.1DE+0C

Template Selection Suy
From SFD Used Easis o Parameter Differences:

RaC bodro | LIGHT WA1ER _ Ifr WAlER Th Teept1 us uts tO Ib t"Vaft .www
Fu = Ctaddng: SST ZIRC D s maldus LRT t n Weaner N ) LWBRae tb

*OL HMU Conatbds]t: Th m U Tnmad U MM
W0L Enrkchmnt %.I 9294902719 60 to 100

Burnup Summary (UWdW E'asis or burnup used In estimate:
Frn SF0D EIlnit

M:[kb V,3556,1 152217 n~ bawW Wme *ify k m SFD feiid ID MMI ~ ~ ~ ~ ~ ~ ft S I1).273lsie ha p ie SF wwte eW .
oundV 7365 30,434. t ftn*Vbum tipe t*ny hmS 5FD ({wWti tWI4.

Checks -

IEstimatecd Surnupt
Ium tuttioner Given Uaui EstImat tOL HWChIen EOL HUl1Nomial 024 OS _ _ 1.0D_

110haW- .58 O0t

'Reactor ftndo, co rmowal, tarap, aWpOg or othedatse colrmkg tIA hyafon ceased or fuel.

o w bral ba for t a odaed t t w t mut be o d b 90 he y mOL mato Vi e cbU valtee(4W&" .

DOE�SNF/REP-078 
March 2003
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-I
Fuel Radionuclide Inventory Worksheet

L Fd andTeniialt Worntio _
Fua Nuns ERR (ODS)

SNF 1 9: 1067
Fuel Units & De 4 -ROD
H- Mlebl m: fOL4293k: EOt-4242kg
RCD SWa SO. INEEL

Estimated
'Fud decay st dan 1966 Canister usage

Estim'at as c 2M1O 18'X1W
Tanpla LWBR (Uglht WateZrcO. Slo 100% Th and U) 0.17

Trmplats numvp(Mwd 10269.14
Tempws SOL Heavy Met Mass (Ii): 0.4599t251

Tenplate Decay Tw 35 yar

iJLEsthntak A. IX n x. N6 b y. Ab Gamme Soure

T T T ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Phlton Totalr
:: CJtWd ,From Nomninal Bounctig Funl Initial Acft4~ Nominal Fudl Bounding Fuel Eneg Pholntsea

Radionuclie Templt Fue fBumuiptfJ Burnup (UWdf (CI Inventwrles(C b wenres Groqa: (bounding)
A1-227 9.7360E-05 49.83 99.65 0.OOE+00 4.5E-03 9.70E403 Avg5.0 V
A-241 2.434E6-04 49.83 99.65 o.oOE+00 t.21E-02 Z.43E602 7.000 421sE+12
Aln-242m 1.4821 6-W 49.83 99.65 0.O0E+00 7.3E4-05 1.48E-04 0iio 1.932E+12
A-F243 t1s12E407 49.83 99.65 0.00E+00 15.sE-0 1.OE o.om t.447E+12
C-14 9.2432E-06 49.83 99.65 O.OE+00 4.61E-03 721.43 0.0575 _ 1.28-EOS

R-3 12.123E4-0 49.83 99.65 O.OE+00 1.32E10 1.80E2. 4 6-02 1.0tOE*12
CnP-243 25197E-07 49.83 99.65 O.OOE+D0 1.52E-03 27SE4-0S o.12so 6330E311
CP-240 1.414E405 49.83 99.65 O.OE+00 7.06E-04 1.41E-03 02250 sosE+1
CP460 a7369E-04 49.83 99.65 0.O0E+00 47.32E-2 &71E-02 035 31638E+1I
Cs-134 2.081E-08 49.83 99.65 O.OOE+00 12E6-03 2.0sE-03 067s0 E12
CS-25 2.4396E-0 4965 99.65 O.OE+00 1.43E-03 2.13E-03 6550D 9 10
Cs1-37 1.4772E+00 49.83 99.65 Q.OOE+00 7.36E+01 1.47E+02 t2h0r 4m3lP er O
Eu1-4 462446.3 49.83 99.60 1.5OE+00 4.23E41 1.57E201 1.7o00 le 3SEoudn
E1u153 &6162E-04 49.83 99.65 0.0oE+00 .02E-02 .56E-02 2250i et ss7E+s
Fe-55 2.301 1E-0B 49.83 99.6s O.ODE+00 1.1sE404 2.29E404 2.7500 4.896E+i0
H-3 2.1276 3-03 49.83 99.65 O.O1E+07 1.06E61 2.12E-01 (ts) 1.W40E+D2
1129 1.5873E-60 49.83 99.65 O.OOE+00 7.6DE-0s 12E054 s7.oxo 5.701E+0

s(-8 6.262sE4)2 49.83 s9.65 nO.OE+oo 3&12E+00 6.24E+00 7.0000 42t7E+OD
mtv 1.2620E407 49.83 ss6s O.DOE+OO e2sE-0e 1.26E405 11.0X00 3.22sE o1
Pa-231 112017E-4 49.83 09.60 O.OOE+9 0 1.84673 1.2DE-02 T
PlL?10 1.4247EscS 49.83 99.6e O.OOE+oo 7.10E407 1h42E-06
Pm-147 Ze6224E404 49.83 99.6s O.ODE+OD 1.31E402 Z.6iE42
Pu-238 4.2477E404 49.83 s9.65 noO0E+oo Z.12E402 4.23E402
Pu-2,39 2.7$19E405 49.83 99.65 O.OOE+OO 1.37E403 2.74E403
Pu- 240 1.6184E-P 49.83 Ss .6s O.OOE+oO Be.ODE44 1.61E4e3
Pu-241 1.46QSE403 49.83 ss.65 O.OOE+OO 7.32E4e2 1.46E4e
PDn242 4m0W31EnW8 49.83 99.6s oOru E+d o eZ03E406 4.07E-D6
PA-226 Z.1423E4S 49.83 9965 O.OOE+OO 1.07E406 Z.13E4B6
Ra-22 4.6236E-0s 4Qs3 99.66 O.OOE+oO 2.30E404 4.61E044
Ru 106 4.020SE-1 1 49.83 99.65 O.OOE+OO 2.OOEE09 4.01E-09
Se 79 3 5417E-05 49.83 99.65 n.ooE+Do 1.76E403 3.s3E403
Sn-126 3&984SE-0 49.83 s9.65 n.ooE+Do 1.sE-03 3s7E43
sr-o 1.4s25E+00 49.83 99.65 O.ODE+OO 7.44E+01 71.9E+02
Tc499 3-125E404 49.83 99.6s O.ODE+DO 1.62E42 3.24E42
Th-229 &482E05 49.83 99.65 O.ODE+OO 322E403 &44E403
Th-230 1.1432E468 49.83 s965 nooE+oo s.70E-0s 1.14E044
Th-232 -9.032sE486 49.83 QOO0 4-s3E404 4.4sE404 4.s3E-44
TI-201 1.3S64E402 49.83 g9.65 O.OoE+OO as6E401 1.39E+00
LS23 3.7s22E402 49.83 99.65 Q.OOE+oO 1.88E+00 3.77E+OO Thermal Poweir
LF233 4.3244E43 49.83 noo0 1.52E+ 136E+00 1 s2E+oo NominalHad .Bounding
UF234 &1769E-04 49.83 99.65 noo0E+Do 4.Q7E402 &15E4 Outx HeaftOulput
LF23 s&7813E-08 49.83 99.6s 3.12E407 3&1sE-0 &07E-06 (WV" (Watthl
UL23 13273E407 49.83 s9.6s O.OOE+OO s.61E-0e 1.32E-0s 1.37E+0 2L70E+0
t)238 -11121E-10 49.83 o ao 1.9sE-07 1.84E407 1.99E407 Total Total
Y490 1.492$E+00 4s,83 ss65 O.OOE+OO 7.44E+01 i.4E+02
Other Raclnuclkles 8 31 E+01 1 .66E+02

InTe-te Sekcdhz S-r Bur".Summr. and C b h . . .
Temptats Selection Summay

From SFD Used fobr PraneteDdftIC 1
Reac Ibd:UfTWATER UGKWWATER Thl Tl# wui ub tlar:SlIf

Fu Cdd= : STZIRC Ithki -1 m WBRTwII> Sdbloeplew n O(d fm bLVMIIna ab
WL HY Constitu Th t Z U Tb and U mWIks

WOLEnrkchmef%,I 93 098683 6010tOO

Burnup Summay tl1Wf f al or bunmwp used In estisatp
Fra SFD Estirnaed

Nanhae 28261 49.8 Ibl b ald~alvl hem ft hs me mmeats
oudh:IF 45.4s1 tu*&v9.Ib&k a h eW n bhn

Essted 0 e
Bu mup llult GIO rn, Estut EOL H~fle EOt. HU

Nominsk 0.52 1. 10D
Bovnb~ 1.04 2-1

'Reactor Onnm core rermo., storage., spWf or other data cothing Pi kradakn ceased for hlut

ToW bU Word alt uassodadlteh ctd must be dved by L heavy me nas so get edc b vaks (MW4MnT.

J
J
J

I

-J

J

J
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Fuel Radionuclide hIentory Worksheet
LFnWe and Ten late WI dpfion -. u E

Fuel Nawm: ESSOR (UALX-HEU) IrALY
SNF I aD 762

Fuel Units & Descr: 12 18 CURVED PLATES
Heavy Metal Ums: BIL.7.8kq; EOL.&73k9
ROC Storag Site: SRS

'Fuel decay gtt date: 200
EaiInatesasch 2010

TelaNbte: ATIT (Ugt Waler. AJurn.. o ID 100%, U)
sTemPItyW umWUWd): 3672

Template BCL Hea M hetal maS PT: 0.011'689
hi ,noZ e Ah

Estimated
Canister usage:

1ftx1.00

.Estimates N X. 3,b b Y. Yb Gamma Sources
Photon Total

CUMWd From NWorinal Bounding Fuel inital Activity Nominal Fuel Bounding Fuel Energy Phiotonslec
Radionuclide Template Fuel Bumup (MWO) Bumup (UWdf (CO) nventohls(Ci) tmventodes(CI) Group (bounding)
Ac-227 1.4545E-10 1,960.33 3,920.66 0.00E+00 2-85E-07 5.70E-07 Avg. MYV
Am-241 1.1190E-03 1,960.33 3,920.66 0.00E+00 2.19E+00 4.39E+00 0.0150 7.5e4E+14
An-242m 4.5425E-07 1,96D.33 3.920.66 0.0DE+00 B.9DE-04 1.78E-3 0.0250 1,630E+14
Am-243 1.4921E-06 1,960.33 3,920.66 0.00E+00 2.93E-03 5.85E-03 0.0375 1S.4E+14
C-14 5.7244E-09 1,960.33 3,920.66 O.OE+00 1.12E-05 2.24E-05 0.0575 1.479E+14
CI.36 1.3124E-32 1,960.33 3,920.66 0.001+00 2.57E-29 5.15E-29 00850 9426E+13
Cm-243 2.3676E407 1,960.33 3,920.66 0.00E+00 4.64E-04 9.28E-04 0.1250 a.1e3E+13
Cm-244 5.2042E-05 1,960.33 3, 66 0.0061+00 1.02E-01 2.04E-01 02250 7.aWE+13
Co-60 3.8206E-05 1,960.33 3,920.66 0.00E+00 7.49E-02 1.50E-01 03750 SF67E+13
Cs-134 4.8693E401 1,960.33 3,920.66 0.00D+00 9.55E+02 1.91 E+03 0.5750 6312E+14
Cs-135 3.4477E-06 1,960.33 3,920.66 0.00E+00 6.76E-03 1,35E602 0.500 7.439E+13
Cs-137 2.8M1E+00 1,960.33 3,920.66 0.006+00 663E+03 1.13E+04 12500 1.384E+13
Eu-164 8.2053E-02 1,960.33 3.920.66 0.OOE+00 1.61E+02 3.22E+02 1.7500 5A045+11
Eu-155 3.9134E-2 1,960.33 3,920.66 0.006+00 7.67E+01 1.53E+02 225G0 1217E+12
Fe-O5 6.7429E-03 1,960.33 3,920.66 0.006+00 1.32E+01 2.64E+01 2.7500 7.004E+09
H-3 1.0599E-02 1,960.33 3,920.66 0.006+00 2.002+01 4.16E+01 3.500 7.767E+08
1-129 7.5300E-07 1,960.33 3,920.66 .OOE+00 1.48E-03 2.95E-03 500 2.323E+03
Kr-85 2.8595E-01 1,960.33 3,920.66 O.OOE+00 A61 E+02 1.12E+03 7.0000 2s59E+02
Np237 9.5479E-06 1,960.33 3,920.66 O.OOE+00 1.87E-02 3.74E-02 110000 2.S18E+Gt
Pa-231 8.9297E-10 1,960.33 3,920.66 0.00E+00 1.75E-06 3.50E-06
Pb-210 3.7609E-12 1,960.33 3,920.66 0.00E+00 7.37E-09 1A7E-08
Pn-147 2.5402E+00 1,960.33 3,920.66 0.006+00 4.99E+03 9.96E+03
Pu-238 2.0500E-02 1,960.33 3,920.66 0.0061+00 4.03E+01 806E+01
Pu-239 42838E-04 1,960.33 3,920.66 O.OOE+00 8.40E-01 61ME+0D
Pu-240 2.4401E-04 1,960.33 3,920.66 o.ooE+00 4.78E-01 9.57E-01
Pu-241 6.8764E-02 1,960.33 3,920.66 0.00E+00 135E+02 2.70E+02
Pu-242 3.6329E-07 1,960.33 3,920.66 O.OOE+00 7.12E-04 142E-03
Ra-226 3.8045E-11 1,960.33 3,920.66 O.OOE+O 7A66E- 1A9E-07
Ra-228 2.9902E-15 1,960.33 3,920.66 0.00E+00 5.86E-12 1.17E-11
Ru-106 1.905SE-01 1,960.33 3,920.66 0.00E+00 3.74E+02 7.47E+02
Se-79 12936E-05 1,960.33 3,920.66 0.00E+00 2.54E-02 5607E-02
SnI-126 1.15744-05 1,960.33 3,920.66 O.OOE+O0 227E-02 4.54E-02
Sr-90 2.7505E+00 1,960.33 3,920.66 O.OOE+00 .39E+03 1.08E+04
Tc-9 4!239E-04 1,960.33 3,920.66 O.00+0D0 820E-1 1.86E+00
Th-229 1.884BE-12 1,960.33 3,920.66 0.00E+00 3.69E-09 7.39E-09
Th-230 1.7042E-08 1,960.33 3,920.66 0.00E+00 3.34E-05 6.68E-05
Th-232 7.8132E-15 1,960.33 3,920.66 0.002E+00 153E-111 &06E-11
TI-20 4.4063E-08 1,960.33 3,920.66 0.006+00 864E-05 1.73E-04
U-232 1311E-07 1,960.33 3,920.66 0.006+00 2.8E-04 .16E-04 Thermal Power
U-W 1.9564E-09 1,960.33 3.920.66 0.00E+00 3.84E-06 7.67E-06 Noninalt heat Bounding
U-234 1B371E-04 1,960.33 3,920.66 O.OE+00 3.60E-01 7.204-01 Output leat Output
U-235 -2.7235E-06 1,960.33 0.00 1.56E-02 1.03E-02 1.66E-02 Wvats) (Watts)
U-236 1.54934-05 1,960.33 3,920.66 0.00E+00 304E-02 e07E-02 &.4E+0 1AWE9+2
U-23 -4.2851E-9 1,960.33 0.00 1.96E-04 1.87E-04 1.96E-04 Total Total
Y-90 2.7605E+00 1,960.33 3,920.66 0.00E+00 5,39E+03 1.08E+04
OCter Radlonuclides 1.01E+04 2.02E+04

|; T ln late electin Summary 8u na S and Checis ____6_ ___ __ ___ __.__ ___ ____U

Toplate Selection Summary
Fhrm SD Ued fr b Parameter Differences:

1eactor Met uQirWATER UIGHTWAlER
FuetCloddi AU

i80L HU Constens U U
80L Enribhnen % i5 63 60 to 100

umup Sunmay (MWdf aS or bunup used In estimate:
From SFD Ei mated

| | ~~~~~~~~1,960. iseliscadkmthm meeun ,oeBounding:1- tmJ,920.lelmi f n1W"11._

ChecB s

Ednsaed *umnup
surnup MullGer v GIven 8umup iE14tiated tOt. HWGhven EOL HU

Nombat:L O K | 1.02|
Nominal1

Irdal lbllll for 511 be assodlatd w~h oft wk mt be *bidd bly BLhay inwmas to go spectfc b aues (MWdUT\.
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j
-Fuel Radlonuctido htwentory Worksheet

FUel an4Temptateinfonnatloa '--
Fuel Namee FMRS (GE"t;Aft

Fuel Uns &e Dean 02 -IMR TYPE
Heavy Meta Maos: OOL.13.138kg; EOL.11.666kcg
ROD Storag Shes: SRtS

'FudI da stWt do 1594
Ettrudate as of: 201O

Te optat ATR (UghltWaler. om., 601totD0%. U)
5 Tsplaf Buip(MWd\ 3672

Teno s DMOt Heavy Metal Ims (UT): 0.00116689
Templae DecTime: 15 yeats

Esthiated
Canister useos: J

18x10 _
1 3.83 1

iii. E 7siISt - X. NO It b yY yA Gamma Soucem

Photon Totl
CVUWd Fron Nominal Bounding Fud initial Activty Nominal Fuel Bounding Fud Energy Photons/se

Radionuclid Tenmpate Fuel Burnup (LJWdf Burnup OIWdf (CI Inventorles(CI) AnventoresM Group _oundhng
Ac-227 4.58612-10 1,394.01 2,78803 O.OE+00 63sE-07 1.28E-06 Avg. May
ArnF241 1.7832E4- 1,394.t 2,788.03 O.ODE+00 2.4sE+00 4.97E+00 0.0150 .326E,14
An-242m 4.3410E-07 1,394.01 2,788.03 O.O0E+00 605E-04 121E-03 0O20 6.936E+13
AnF243 1.4907Es-0 1,394.01 2,788.03 o.ooE+oo 2.06E-3 4.16E-03 o0.075 .057+13
C-14 .7162E-s 1,394.01 2,788.03 .OE+00 7.97E-06 1.59E-05 00575 6.402E+13
Cl36 1.3124E-32 1394.01 2788.03 .OOE+00 1.8E-29 866E-29 0.0oso 3.912E+13
C-243 7.s56sE-07 1,394.01 t788.03 O.ODE+W 2. 03E44 &18E-04 0.1250 2.632E.13
Cm-244 3&512E4-0 1,394.01 2,788.03 0.00E+00 4.9sE-02 4.18E202 02000 1.76E+13
C.o60 19.2e14-0s 1,394.01 2768.03 O.00E+00 1.33E-02 2.66E-02 0.3750 1.476E+13
Cs-134 1.6935-02 134.01 _788.0_ 0.OOE570 2.31s0 4. 10 06E+14
Cs-213 2.6477E-06 1,394.01 2,788.03 0.008+00 4.71E-03 7.422-06 Oem 6 +OS
CP-137 2.81OE4201 1,394.01 2_788.003 .OOE400 2532SE0 5.36E2 1250 Z676E+12
Eu-214 3.66s6E-02 1,394.01 2788.03 O.OOE+W 00IE2+01 1.D2E4+0 1JS0 1.2CSE+1t
Eu-9 286841E-043 1,394.01 2,788.03 O.OE2+ 1937E+01 1.70E+01 2250 1s57E
Fe54s 43679.04 1,394.01 2,788.03 0.00E+0 Wk40-0 131E+00 2.76.8 900s-E01
H-4 &0485E-03 1t394.01 2,788.03 O.OE400 543E8.0 1.19E+401 2-00 5.758E+
1-129 7-30DE-07 1,394.01 Z788.03 .OOE+0 1.0E2-03 Z10E-03 0.D00 1%IE+0
Ra-25 1.47SOE4-1 1,394.01 2,78803 o.OE+00 2.062E07 4BE4.1 71oo0 1.-E+07

Rs-237 s.7s34E46 1,39401 2,788.03 O.OE40+ 1.33E2 2 2.66E402 1-.0lIo 1.657&M
Pu-231 1.695E204 1,34.01 2,78803 O.OE400 2.317E5-0 45.1E-06
P-210 1.6631E-11 1,394.01 278803 O.00E2+0 1.18E-080 7.42E-
Pm-147 1.1576E4- 1,394.01 2,78803 0.2E40 1.s3E42 5.06E42
PSr-S 12.1802+0 1,3940 2,788.03 O.OE+00 2.66E*01 5.29E401
PT-239 4283sE404 1,394.0 2,78803 O.O0E0+ 897E-01 1.119+00
lo-240 2.437sE4-4 1,394.01 2,788.03 0.00E+00 5.40E2-0 1.0DE-

u-241 432531E2-06 1,394.01 2,788.03 O.O0E4+00 .93E40 1.19E+3 0
Pu-242 .6329E-47 1,394.01 2,788.03 0.O0E4000 .01E2-4 14.031-
PT208 14.720E-1O 1.394.01 t78803 0.O0E2+ 6.1SE-07 4.E-047
U-2228 9760E-015 1,394.01 278803 O.OE4D 1.22E-0 I 2-5rPE-1r
U-106 1.8742E-04 1,394.01 2.78803 O.OE8+ 2.72E-01 5.51E401

-2379 1.2733E050 1,394.01 .7a003 2.DOE02 1.2E-02 2.5E-02
Sn-i26 1.1574E-06 1,394.01 278803 .oOE2+ 2.18E-02 .23E-02
Sr-go 2.1680E-#.D 1,394.0t t78&03 O.ODE400 &02E+a3 6.04E403
Tc499 4.2239E-44 1,394.01 2,78ao3 O.ODE4W0 s8sE41 1.ISE+oo

Th-223 39278E612 1,394.01 0.78003 O.O5E804 387E-04 13.86E-04
Th2-3 3.137sE82 1,394.01 2,788.03 O.OE2+ 4.60E203 9_.5E+0
Th- 232 rAWE-14 1,394.01 t7ss.03 QODOE+a z11#-1t 4.3tE-11

Tie 4.670RE48 1,394.01 t78ao3 QOOE4W 6.51E403 130E04
iU232 t-cpE407 1_394.01 t7s8.03 SOaE,, Eas2E044 .anE d ThermalPow n

U 2 3 3 2Z373sE409 1394.01 t 78ao3 O.OOE4W 3.31E-W &62E-N Nmnl He1 B nitig

U-234 1.s423E404 1,39401 t7sao3 Q.OOE4W 2.s7E401 s.14E-t oul;M Hod OuW

U-235 -Z.723sE-0e 1,%4.01 0.00 ZS59E42 Z21E402 2.5sE402 (Waft)- (waft)

LI-M t.s4s3E456 1,394.0t t.78B 03 Q.OOE4W Z t6E402 4.32E402 &m7e.4 7rs5sE+

U-238 -4.28S1E49 1,394.0t QW0 3.6E404 3,80E404 3.86E44 Total Total

Y-90 2 Z1686E400 1,394.0 2.788ao3 QW64E0 3.02E403 &OSE+03

Other Ralotcke 303E403 &06E4.03

T ltf Selection Summaes
From SFD Used b for Pammetar Differences:

eact V UGOHWA1SR UGHT WAB
F Cadding: ALUM AWUM

DM HM CH tuenWA U U
IB Enrichment % 91257742 60 to 100

BUnmup Sumary (UWdf B for burulp used in esi0m:.

From SFD Estna I

Noenl 1 39401 bumrnp caculated km So MM monl men desso4d
Boundlg:i 12,788,3jrd, tu b be1 nuril

Checks

Estimaed b
Oumup Multl Given B nEstimated EOL HNMMGiven SOL NU

NManh 034 _ 1.01
Boundiml 0.57

'Recor shton, care removal. soaoe shipping or othe dais oonfrm&V irradiation ceaed hfo bd~

'Tow lofbfralo tU all km assoite wxih th worksts m be divdd by SOL hev mtli mas b 9I q~of burW values (WdST).

J

j
J

I

J
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Fuel Radbnuclide kwentory Worksheet I I -
X Fde and Tengla, lafornman 6 , I .

II FFee Namne: FRG-1 fu36 LEU) GERMANY
SNF ID 561

Fuel Units A Dwcr 7 -MTR TYPE
Heavy Metal Mass: SObL.9.S6kg EOL8.835kg
ROD Storage Sae: SRS

'File decay dan date: 1994
We1mates as at: 2010

Template: ATR (Light Water, Akn., 60b 100%, U)
fempide Iltunp(UWd): 3672

Teplate Hevy W Metl Masa (UT): 0.00116689
T.-Am Dv Tlme 1-5 s

Estimated
Canister usage:

1Sx10'
0.29

)L mates m X Ne b Y. A Gamma Sources

Photon Total
CUMWd Fronm Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pbotonsec

Radionuclide Template Fuel Durup (UWd) Bumup (UWdf' (CQ Iventorea(CI) rventodeaP) Group- bounding)
Ac-227 4.58S1E-t0 881.01 1,762.02 O.OOE+00 4.04E07 &OE-07 Abg. .eV
Am-241 1.7832E-03 881.01 1,762.02 0OOE+00 1.57E+00 3.14E+00 0.0150 2.102E+14
Am-242m 4.3410E-07 881.01 1,762.02 O.OOE+00 3.82E-04 7.65E-04 oa2s0 4384E13
Am-243 1.4907E46 881.01 1,762.02 0.00+00 1.31E-03 2.63E-03 00375 3e3ff+13
C-14 5.7162E-09 881.01 1,762.02 O.OOE+00 5.04E-06 1.01E-05 o0s75 4.038+13
C1-36 1.3124E-32 881.01 1,762.02 O.OOE+00 1.16E-29 2.31E-29 0.0850 2472E+13
Cm,243 t.J568E-07 881.01 1,762.02 0.OE+00 1.64E-04 327E-04 0.1250 1.695E+13
Cm-244 3.5512E-05 881.01 1,762.02 O.OOE+00 3&13E802 6.26E-02 02250 2.130E+13
Co-60 1.026tE-05 881.01 1,762.02 O.OOE+00 9.04E-03 1.8tE-02 o.750 9.31E+12
Cs-134 1.6931E-02 881.01 1,762.02 O.OE+00 1.49E+01 2.98E+01 0575s 1615E+14
Cs-135 34477E406 881.01 1,762.02 O.OE+00 3.04E-03 8.07E43 o0szo 3S98E+12

881.01 1,762.02 o.ooE+00 2.OIE+03 4.02E+03 I 1250o 1.817E+12
1,762.02 0.00+,00 3.238+01 6.4SE+01 O t.7500 7J15E+10

O.O0E+00 8S53E+00 1.71E+01 22500 9.5!6E+07
F.-855 4.6977E-04-
H1-3 5.0485E-030
1-129 7-.8300E847

4.14E-01 828E-01 Z7500 6.725E+06

881.01 1.762.02
s.zzo Je3s8E+06
6S0000 Z EA74E+02
7.0000 9.3B7E+Ot
11.0ozo 1054E+01

Kr-85 1.4989E41 881.01 1,762.02 O.OOE+00 1-2E+02 2.64E+02
E46 _ 881.01 t,762.02 O.OOE+00 8.42E-03 t.68E-02

1,762.02 .OOE+O0 1.46E4-6 2.92E-06
2.35E-08 4.69E-068

P-i147 1.8156E-01
Pu-238 1A990E402
Pu-239 42838E-4 881.01 1.762.02
Pu-240 2.4379E-04 881.01 1.762.02 O.OOE+00 2.t5E41 4.30E41
Pu-241
Pu-242
Ra-226
Ra-228
RuJ-106

4.2511E4-2 881.01 1,76202 O.OOE+00 3.75E+01 749E+01
3.6329E-07 881.01 1,76Z02 O.OOE+00 3.20E-04 6.40E-04

1.1

881.01
881.01
881.01
881.01
881.01

1,762.02 O.OOE+00 1.308-07
000E+00 7.91 E-12 1.58E-11

2.59E-07

0 1.74E41 3A8E41
S8-79 12933E.05
Sn-126 1.1574E-05 1,762.02
Sr-90 2.1680E+00 881.01 1,762.02 O.OE+00 1.91E+03 3.82E+03
Tc-99 4.2239E-04 881.01 1,762.02 O.OOE+00 3.72E41 7.44E-01

1,762.02 O.OOE+00 &46E-09 6.92E49
O.OOE+00 2.6-056 5.92E-5

Th-232 1.5452E-14
TI-208 4.6705E-08
U-232 12304SE47
U-233 2.3739E-09
U-234 1.8423-4
U-235 -2.7235E-06
U-236 1.5493E45
U-238 -42851-09
Y-90 2.1686E+00

1,762.02 0.ODE+00 1.15E-04 2-08-04

1.36E-11 2.72E-11
4.11E-OS 823E-06

881.01 0.00

Thernal Power
2.09E46 4.184-06
1.62E41 325E41
1 1.68E-03 4.08E-03
1.36B-E2 - 2.73E4-2

Nominal Ne sounding
ouotpt Haat output
AN.vl 1w.ans1
_ _ _ _ _ _ _ _ _ _

2-Ua 0i1 &-?7EIh

Total Total
oos.vs_ ._ _ _ _ ._ _ _ _ _ .

Othier Radionclides 92E.03 -3.83E8+03

iom Ug
rAecerloSW 1111r61 .T WATER | IG4 TWATER

Fee COm= ALUr ALUM
DM HM CodftUental U U

*OLEnricmentV%1 19.73077542 6010 100

Ba1sis tar ParmeterViffsrancea:.
TifterTatos vesmeW blore bielce0 tenow
This kW mlha ATR Terliab an d kd ame poomsler(vvldvwi) "d ATR a matoblet

punum Smummary fuWd lpsls 41- tiumun - i. ia
I l-.- - --- -

I

efm SFD I t I

a 8 1 Olz o d e l e v a t o l mdu e S W h e m y a uw an s &d e a o y a
t.7 6 .O lt ed ab ei N mi dl be l ice nvohaf b s mu 0

EstrnatedBunmW
BUIMuP uftiler I- G Went sumulp I Estimated iOL iGiven EiOL HI

I 1 t101
Rioundbue

'Re- *Lrkawn, omemmrvl. storage, shippingo eoerwdata contmft Sa iradaton ceased ler tual.

t10l5I bxmp ilr an kid msoded lt tis workshee st be &eid by tll heavy meust t g 6 Leal ms1 1 ge nelc iiw vaues mWdM).
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j1
Fuel Radionuclide Inventory Worksheet

Fuel Nama FRG-1 (U312LEU) GERMANY
SNIP 0 5-: 741

Fuel Unisa & n es- 109 -WM TYPE
Neavy Metal Uass: BOL.161 -6kg; EOL.150.932kg
ROD Storage, 58. SRtS

'Fueldeay tart dab: 1994
Estknat s d:f 2010

Tunplat ATR (Light Water, Akan., 60e t 10%J )
'Teanplat BWup :* 367.2

Templats 8E Heay Metal Mss UT: O.0011689
Template Deca Time 15 yars

Estinated
Canister usage: I

4.54

iIL Estimates, t N db b Y. Yb Gamra Sources

Photon TOW
CV1UWd From N0nitl Dou"dl Fuel b AdbvY Nominal Fuel Boiding Fuel Energy Photonaisoc

adlonucflfd Template Fute Bumup (UWdM) Bumup (UWd) (CA) Iveitoules(C1) Inventoulesa Group (boulding)
AC-227 4.5861E-10 10,064.45 20,128.90 O.OOE+00 4.62E-06 9.23E-06 Avg. M.V
An-241 1.7832E-03 10.064.45 20,128.90 O.OOE+00 1.79E+01 3.59E+01 0.0150 2.401E+15
An-242m 4.3410E-07 10,064.45 20,128.90 O.OOE+00 4.37E-03 8.74E-03 0.0250 5.008E14
Am-243 1.4907E4S 10,064.45 20,128.90 O.COE+00 1.50E-02 3.00E-02 00375 4.373E+14
C-14 5.7162E-9 10,064.45 20,128.90 .OCOE+OO 5.75E-05 1.15E-04 0.0675 4.8QE 14
Cl36 1.3124E-32 10,064.46 20,128.90 O.OOE+O0 1.32E-28 2.64E-28 0.0850 2J824E+14
Cn1-243 1.856E47 10,064.45 20,12&90 O.OOE+OO 1.87E-03 1.74E-03 0.120 .1s36E+14
Cm-244 3.551ZE45 1006.4 z~20290 O.OOE+OO 3.57E401 7.15E41 0.2250 Z.433E+14
CtF60 1.0261E4!S 10,0E4.45 20,121190 n.OOE+00 1.03E41 2.07E401 0.3750 1 065+14
Cs-134 1.6931E2-0 10,064.45 20,128.90 0.006+00 1.70E+02 3.41E+02 0.5750 1.730E+15
CO-3 3.4477E-06 10,064.45 20,128.90 0.006+00 9.47E-02 1.94E202 os10 4.110E+13
Cs-137 221.5E+00 10.064.45 20,128.90 O.OOE+0 2.29E+04 4.69E+04 625co 207eE+13
Eu-154 3.65s6E402 10,0e4.45 20,128.90 O.OOE+00 3.89E+ce 7-aZE+02 t.7sco 8.655E+11
Eu-155 Q.6s41E403 10,064.45 20,128.90 QCOOE+oo Q.75E+01 1.95E+02 22s5o 1.Gs3E+3s

Fe-56 4.6977E-04 10,064.45 20,128.90 o.ooE+OO 4.73E+oo 9.46E+oo 2.7s00 6.540E+07

H-3 6.048sE43 10QOE4.45 20,128.90 O ooE+OO 6.09E+01 1 22E+e2 3ssoW 4.157E+OS

1-129 7.s3OOE-07 10,0e4.45 20,12B.90 O.OOE+oO 7.s8E-03 1,52E402 S OODO sz71315+03

K--ss 1.498sE.M 10,0"45 20,12B.90 O.OOE+00 1-S1E+03 3.02E+03 7.0000 t03&

Np237 9S~34E-06 10,OS45 ~ 20.12aso0 O.ooE+oO Q.61E4-2 1.92E41 11.0030 120SE40

Pa-231 1.6550E-0s 10Q064-45 20,128.90 O.oOE+Qo 1.67E-0s 3.33E-0s

i
J
j

j
Pb-210 2.6831E-11 10,064.45 20,128.90 0O.0E+00 2.68E-07 5.36E-07
Pm-147 1.8156E-01 10,064.45 20,128.90 O.OE+00 1.83E+03 38s5E+03
PU-238 1.89O0E-02 10,064.45 20,128.90 O.OE+00 1.91E+02 3.82E+02
Pu-239 4238E-04 10,064.45 20,128.90 0.OOE+00 4.31E+00 a62E+O0
Pu-240 2.4379E-04 10,064.45 20,128.90 0.006+00 2.4sE+00 4.916+00
Pu-241 4.2511 E-2 10,064.45 20,12890 0.OOE+O 4.28E+02 856E+02
Pu-242 3.8329E47 10,064.45 20,12.90 O.OOE+00 3.66E-3 7.31E-3
Ra- 22 1.4725E-10 10,064.45 20,128.90 0.OOE+00 1A8E4- 2.96E-06

S479 12933Es 10,04.45 20,128.90 O.oOE+00 130E-01 - 2.60E41
S4-128 1.1574E4- 10,064.45 20,128.90 o.OOE+00 1.16E-01 2-33E-1
Si-9 2.1680E+00 10,064.45 20,128.90 0.0OE+0O 2.18E+64 4.36E+04
Tc-99 42239E-04 10,064.45 20,128.90 0.OOE+00 4.25E+00 8.0E+0
Th-229 3.9270E-12 10,0845 20,128.90 O.00+00 3.9E6-08 7.90E-06
Th-230 3.378E-08 106O445 20,12.90 0.OOE+00 33sE-04 .76E-04
Th-232 1.5452E-14 10O64.45 20,12.90 0.0oE+aO 1.6-10 i11E-10
T-208 4.670sE-08 10064.45 20,128.90 0.OOE+00 4.70E-04 9.40CE04
U-232 1 30456E47 10.064.45 20,12890 0.0E+00 131E-03 2.63E-03
U-233 2.3739E-09 10,06445 20,128.90 0.00E+00 23-sE-0c 4.783-06

U-234 1.8423E44 10,064.45 20,128.90 O.OOE+00 1.85E+00 3.71E+00
u-23s -z-723sE-06 10,064.45 o.0 o.92E-02 4.18E-02 892E-02
U-238 1.5493E405 10,064.45 20,128.90 0.0oE+0O 1.56E-01 3.12E-1
U-238 -42851E-09 10,064.45 0.0 4.35E42 4.35E-2 4.3sE42
Y-90 2.1686E+00 10,064.45 20,128.90 0.OOE+0 2.18E+04 4.37E+a4
Olher Ralandes 2.19E+04 4.38E+04
iLTenmpidTSdectiieSunr BurmpSuns-a'y. and Checks 4

IT*pats Se7le summary .

i

Thermal Power
Nominal Heat Botnidng

Otut , -> Hod Outpt
(oats) TOaWs)

Toot Toal

Froan SFD Used ]Basis for Paramete Differences:
Rescue Modwsra: r4ZZW WATE UGHTWATER i sr, o em d xl a ou

Fued ClkWMS: AW - ALUM ITsfullm te ATR Tw#**na atbAgeWs ,~aus lmlwr.maft~A7Rsro*
OM HUConstitauens u

801. n rdicm e ntIL f 19.81108509 6010100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

B wrnup Sumlulary (UWd? _ _ _ _ __ _ ai for bumup uaed in estimate
Frorn SAD Estfimatell

Hom fitai 10,08445 biam cdal eld kmor Ismee mete M sum s 4 w '
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ 2 0 .1 2 8 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __b eN o_ _a_ _ _ _ _ _ _ _ _

1 E atfi nsted BI n p

Du ultplir c-v. Sun Esthuated EO UIUM1M ELe H

'tanr*% b w m removal. ie*,SpM of Ot er ab wdisdag to o ftk cae - viseMMM.

&Tota birrap for all fal assodatad WON fti wokskhest moun st kldb 9CX ew . a *gtspdi xWvk W "
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Fuel Radionuclide Inventory Worksheet
j-JFud-d TeV late snfOon". ,

FUe Harm FRG-l 4UALX HEWP GERMANY
SNF D 4: 742

Fuel l1bKs * Descr 141 -KR TYPE
HeAy SetatlKM: BOL.23A42g; EOtLS16539k
RO Storage Sit: SRS

'Fue decay abel date 1995
Estimates as t: 2D10

Template: ATR 4Ught Water, Akmt. 6C I 100%, U)
Orerplae Semt(w dD: 3672

Template SOL Heavy Metal Mes (U): 0.00116689
TanmIe Da The: 15 ss

EsUimated
Canister usage:

1Sx110
I 5.688

IL-tinmfts K. b 4 x b Y. Yb Gamma Sources

photon Total
C5AJWd Fromn Noninal Sounding Fuel hittal Acdfvty iNominal Fuel Bounding Fuel Energy Photonshaec

Radionuclide Terplate Fuel Bunup (IWdf Surnup (MWdf (Cl) Irventorles(CI) :hvenorles(CI) Group (bounding)

Ac-227 4.5861E-10 6,516.26 13,032. Q.ODE+00 2.sE-06 5.9sE-06 Avg. MeV
Am-241 1.7832E-03 6,516.25 13,032.50 O.OOE+00 1.16E601 2.32E+01 0.0150 1sssSE+15
Am-242m 4.3410E-07 6,516.25 13,}2.50 0.OE+00 2.83E-03 5.68E-03 0.0250 3242E+14
Am-243 14907E-06 6,516.25 13,032.50 O.ODE+00 9.71E-03 1.94E-02 0.037 2a3lE.14
0-14 5.7162E-09 6,51625 13,032.50 .OOE+00 3.72E-05 7.4sE-05 0.057s 3019E+14
Cl-36 1.3124E-32 6,51625 13,032.50 O.ODE+QO assE-2s 1.71E-28 oos 1329E.14
Cm-243 1.6a5E-07 6,516.25 13,032.50 .OE+00 12tE-03 2.42E-03 0.1250 1254E+14
Cm-244 3512E-05 6,516.25 13,002.50 0.00+00 2.31E-01 4.63E-01 02250 1.575E+14
Co060 1.0261E-05 6,516.25 13,032.50 0.00E+00 6.69E.02 1J34E-01 0.3750 6s02E+13
Cs-134 1.6931E-02 6,516.25 13,032.50 0.ODE+00 1.10E+02 2.21E+02 0.s750 1.120E+15
Cs-135 34477E-06 6,516.25 13,032.5 0.00E+00 2.25E-42 449E-02 05O0 2M6tE+13
Cs-137 2.280E+00 6,16.25 13,02.50 0.0E+QO 1.49E+04 2.97E+04 12500 1J44E513
Eu-154 36656E-02 6,51625 13,032.50 0.ODE+00 2.39E+02 4.78E+02 1.7500 5s32E+11
Eu-155 9.6841E-3 6,516.25 13.032.50 0O.E0+00 6.31E+01 126E+02 22500 7.E46E406
Fe-55 4.6977E-04 6,51625 13,032.50 O.OE+00 3.06E+50 612E+00 2.7500 4251E+07
1-3 0485E-M3 6,516.25 13.032.50 .5ODE+00 3.94E+01 7,885E01 3.5000 2.61E406
1-129 7,5300E-07 6,51625 13.}2 0.00E+00 4.91E-03 9.81E-03 sooo 6225E43
Kr-ss 1.4s9E-01 6,51625 1032.50 0.ODE+00 9.77E+02 1.95E+03 7.0000 6594E42
N>237 9s534E-06 6,51625 13,}02.50 0.ODE+00 623-02 125E-01 11000 7.741E+01
Pa-231 1.6550E-09 6,51825 13,032.50 0.00D+00 1.sE0-05 2.16E-05
P-210 2.6Z31 E-1 1 6,516.25 13032.50 0.00D+00 1.74E-07 3E47E07
Pm-147 1.8156E-01 6,516.25 13,032.50 0.ODE+00 1.18E+03 2.37E+03
Pu-38 s99sDE402 6,516.25 13,032.50 O.ODE+00 124E+02 2.47E+02
Pu-239 4.23sE04 6,51625 13,032.50 0O.OE+00 2.79E+00 5.58E+00
Pu-240 2.4379E-04 6,51625 13,032.50 0.OOE+00 1596E+O 3.18E+00
Pu-241 42511E-02 6,51625 13,032.50 0.ODE+00 2.77E+02 5,54E+02
Pu-242 &6329E-07 6,51625 13,032,50 0.00D+00 2.37E-03 4.73E-03
la-226 1.4725E-10 6,516.25 13,032.50 O.OE+00 960-07 1.2-2E06

Ra-232 1.35E-15 6,16.25 13,032.50 0.00Q+00 S850E-10 1.17E-10
u-106 1.37s2E4-0 6,516.25 13,032.50 0.001+00 1 -2-E+m e 25n7E+QO

Se-79 1.B233Es-0 6,516.25 13,032.50 0.ODE+00 1a4302 1J.E401
Sn-126 1-.s74E2-0 6,516.25 13.03250 .ODE+70 7s04E2-02 1.51E-01
Sr-9O 2.1680E+00 6,516.25 13.032.50 QODE+OD 1.41E+04 2.03E+04

Tc-99 4223sE44 6,51625 13,032.50 0.ODE+00 2.75E+0- 5.53E+04
T-29 3.425D0-12 6,51625 130.32050 Q.604.+D0 2s6.E-04 5.12E-04
Yh-m0 2.137sE6 8 6,516.25 13,032.50 O.ODE+00 2.1E+04 4J3E.04
Them 1r5452E-14 6,51625 13.a0d2SO QE+OD i 01.E-10 2.01E-10

WI- 4.9705E-8 6,516.25 113.02.0 QODOE+OD ao4E44 6Q9E044
U-232 1-40sE-07 S,5116.25 13,032.50 Q.ODE+OD 8a5DE-4 1JOE403 Tenm Powe

umu233 Summary (s1&25 1303250o QODuE+dI essEss amEat nae : Bounding
U-234 158423E404 6S51&25 13,}3. O.ODE+OD 120E+Q0 2.40E+QO OuqSK IOM uPt

U-235 -Z723SE-06 SS1625 QOO0 4.70E402 zs92E42 4.70E402 v) I WO-)s
U-236 1-9493E-05 6S516.25 M1a}5 QODE1+OO 1.0tE41 ZQ02E401 t.76E+02 ZEXe2
U-238 -4-985IE-09 6,516025 QOO0 5.63E404 5.35E404 5.63E404 Totl Ttel
Y-90 2.168SE+Q0 6S516.25 13,032.50 Q.ODE+CO 1.41E+04 2J3E+0

.~hr R1adionucd bes 1.42E+04 2J3E+04

rempLate Selectiona Sumnirimtely_
Foon 3FD Use Basi for Parneer Differences:

Reato ModerTor Ll WATER LiK~ wA-rER

Fuel Cbddlnw ALLO Ai UM

OLKm consints U U
60L nrcmd%, 92J4381755 60 b 100

8urrwpmSururnary p1 MWd u e GiveBaskbr bump used In estimatna
Fre SFD astrmsed rw

Not ~~~~~~~ ~~6.516. Imu s "d mf m ~Wmsd~y
drmirv 13.93Z9 8g p mund lo be Wks 1m* lumw.

Checks

Estimated Bum|
Surnup *ultp lwn 8sumup ite EOE MMGvn tOL HU

omina OJ 1O2
Bud[W . 1.77

'Reacor shukwr. core renoval. d, swrage slpsg or m daft *tsUlming braallan ceased Icr fl.

YbW Sunup or a ke aeodatad wis Isl workseet mus be dmd by SOL heavy mealmss bn get specift bwvjp ves MWdlT.
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i1
I ~~~~~Fuel Radilonuclldin Inwertory Worksheel

LFi00 AnT-s~ata. fri-amuiua-,
Fuel Nowae FRJ (UALX4IEU) GERlMANY

3fF D#, g33
Fudt Unkh a Descr. 1958- CON4CENTRIC TUB8ES
Heavy Mati Maw- DOL=39.312k EOL=28.871k9

0OD steragas UNe SAS

'Fudl deca start daier 1996
Estknateaa of. 2010

Tarqate HF8R (Heavy Waller. Akifn.. 40 to 100%. U)
*tanpmfte Diurm~pMWd 164.6

Template 801. Heavy Meta Maae (M1): 0.00037
T-,nlat ~fla.v'Thb 18,,

EStimated
Canister usaer

l~lxlV
1 5.42

-IIL FAslimates, X. W We b Ye ye Gamma Source

Photlo, TOMd
CIAUWd From ~ inl BonigFe btdllW Activilly Nomnina Fuel BoundringFuell EnergY Photonalsee,

Radloxpxild Templafte Fuel Bumnup (UWd)' Su-up (IlWd)f (CI) lnVentleS(CI) lnVentodes(I Group (bounding)
Ac-227 2.1567E-10 l11459.4 22.918.88 0.00E+00 2.47E-08 4.94E-08 Avg. MOV
Am-241 7.1284E-03 11,459.4 22,918.88 0.OOE+s0D 8.172+01 1.832+02 0.0150 2.7406.-5
Ajn-242m 1.4010E-08 11,459.44 22,918.88 0.002+00 1.81IE-02 3.21E-02 0.0m 5.6832.14
Azn-243 3.71 14E-05 11,459.44 22,918.88 0.002+O0 4.25E-01 8.S1E-01 0.0375 5.074E+14
C-14 2.6476E-06 111,459.44 22.918.88 0.002+00 3.03E-04 6.07E-04 0.0675 6.316E.14
03-36 4.4441E-31 11,459.44 22,918.88 0.OOE+00 5.09E-27 1.02E-26 0.0680 3245E.14

C.1249 664039-07 11,459.44 22,916.88 0.002+00 7.612-02 1.522-02 5.0000 82866.061
Cm-244 1.4927E-03 11,459.44 22,918.88 0.002+00 1.712+03 1.429+02 70000 9.4956E.0
Co-OD7 .386525-06 111,459.44 22.918.88 0.002+00 31.612-01 7.23241 011.000 1.086E.04
Cs-131 7.88472-10 11,459.44 22,91888 0.002+00 9.54E-06 1.38E03 .55-060EI
Pb-213 4.15647-02 11,459.44 22,918.88 0.002+00 7.092-08 1422.-07 20 91E
Pm-147 9.1373200 11,459.44 22,918.88 0.002+00 1.052+03 .2.E0492506033E1
Pu-238 1.597864E1 11,459.44 22,918.88 0.002+00 1.83+02 3.666+03.5W153E1
Eu-239 6.95SE0220 11.459.44 22,918.88 0.002+00 7.962+02 159E+2.01 130E0
Pu-25 5.3.744604 11,459.44 22,918.88 0002.+00 4289E.00 8.586+00 .5 .9E0
u-34 .1.09E034 11,459.44 22,918.88 0.002+00 1.962E+0 1.922+035 730E0
u-1242 6.60911208 11,452.44 22,918.88 0.002+00 7.542-02 7.062-02 &00 65E0

Kla-22 1.49427-01 11,459.44 22,918.88 0.002+00 3.99E-07 7.992E+037.00 9.9E
Ra237 9.17325-16 111,459.44 22,918.88 0.002:+00 1.610-10 2.20E-10 1.00 OBE0
Pu-23O1 2.2678-104 11,459.44 22,918.88 0.002+00 2.612+00 6.22+006
Pe-210 &1233E2-0 11,459.44 22,918.881 0.00E+00 1412410 2.832E41
P0-127 1.01373E.0 11,459.44 22,918.88 0.002+00 1.172-01 2.342413
Sr-gO 1.14782.00 11,459.44 22,918.88 0.002+00 2.462+04 4.96W+03
Tc-239 6.85052-04 11,459.44 22,918.88 0.002+00 4.362+00 8.722+00

Pu-242 3.3092E0-1 111,459.44 22,9118.88 0.0025+00 3.78E-02 7.57E-06
Rm-226 448.203-09 11,459.44 22,918.88 0.002+00 .9.45-06 1.892-04
Ra-2321 1.65836-14 11,459.44 22,918.88 0.002+00 1.906-10 2.80E-10

So-208 4.8273-08 11,459.44 22,918.88 0.002+00 5.802-04 1.122-03

TC-99 &8056E-04 11,459~~~I
1.4 9. 44

22. isa18.8ia8 toe. lEby led 4etes.36+0 87
Th-229. 31WSE-12 11,459~~~2." 21 91. 88wr bnpa~~e tOtOe 00 3odbsa.7S-8 75

Th20O2M0 1,5ec2ks.8 O.D+0 9.5-5 118E0

Th-232 1.6686E-14 11,460e " 2unup9 at8.8 te 60. tOlvas0 1E 0E03LHE11
71-20 4.88 -08 1,46__ 4_2____._ 1.OE 01 6E0 11EUI232 13821E_0 11_ _9_ _ 2 _ _.8_ _ _ E_0_ _ _ E033_7E03_hemaPwe

etU dwn crema 3a.0st9r0E. hk0 g r d145a 4 2conteming0 -tat .OE5 omWHe ,BunW
U
2T4o4.bunsE-0or1d,4eA 22o918.88 we0l 0f 6.72Es01 1.14EgDbeutpedeHabyOutpu

J
J
-3
j

-i
3i

-3
-3

J

j

-j

J
I
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Fuel Radionuciide imentory Worktsheet I
a f. oundIT"W.late Ilim ,.iu

Fuel Name: FR.J (ALX-MEU) GERMANY
SNF I 8: 1000

Foel Units & Doucr 10 -CONCENTRIC TUBES
Heavy Netal MKa: OL.3.781kg; EOLS.336kg
ROD Stoags SI:. SRS

Iueldec arta date: 1993
Estimstes as f 2010

Temptatvr HFSR 4Heevy Waler, Alum., 40 bt 100%. U)
'Template Surup(UWd): 164.6

Template SOL Heavy Na Usa JlT): 0.000377
.np.5J..c .u ..... . ...... *0 ua,

Estfiated
Canister usage:

18-x10
r 0.28 1

LEstiimates m . I X. xb b y. yb Gamma Sources
Photon TOtal

CiUWd FPom Norinai Sounding Fuel bil Activity Nominal Fuel Sounding Fuel Energy Photons/sec
aidflonuidie Tanplate Fuel Burnup (UWdf Suumup (MWd)O 10) hvwentoies(Cl) hientorles(CI) Group (bouncling)

Ac-227 2.1567E-10 408.05 816.10 O.OOE+00 8.80E-08 1.76E-07 Avg. SlV
Arn-241 7.12B4E-03 408.05 816.10 0.00QE+00 2.91E+O 5.82E+00 0.0150 9.7seE+13

AnF242 1.40106-06 408.05 816.10 0.00E+00 572E04 1.14-03 0.0250 2017E+13

Amn243 3.7114E-05 408.05 816.10 0.00Q+00 1.51E-02 3.03E-02 .0375 1.67513

C-14 2.6476E-08 408.05 816.10 0.005+00 1.0BE-05 2.16E-C 0.0575 1.&3E+13

t>3B 4.4441E-31 408.05 816.10 0.0OE+oo 181E-28 363E-28 oes850 1.156E+13

Cmn243 6.4399E-0B 408.05 816.10 0.00E+00 2.63E-03 526E-03 0.1250 8394E+12

Cm-244 5.63s7E-03 408.05 816.10 Q.OOE+OD 2.30E+00 4.60E+00 02250 9S4E+12

0C-60 9.3864E-05 408.05 616.10 Q.OOE+CO 3.63E-02 76E-02 0.3750 42935+12

Cs-134 5.7047E-02 408.05 616.10 .OOE+00 233E+01 4.68E+01 05750 7.192E+13

Cs-135 4.2564E406 408.05 616.10 0.OOE+00 1.74E-3 3.47E-03 0550 3318E+12

Cs-137 2.2855E+00 408.05 816.10 0.002+00 s3iE+02 1.7E+03 12500 1.568E+12

Eu-154 7.7704E-02 408.08 816.10 0QOOE+00 8.17E+01 6.34E+01 1.7500 S469E+10

Eu-155 2.8736E-02 408.05 816.10 0.00E+00 1.17E+01 2.35E+01 225C0 4.771E+07

F-55 5.1379E-03 408.05 816.10 O.OOE+00 2.10E+00 4.19E+00 z7500 2.O875+06

H-3 6.1239E-03 408.05 816.10 0.OOE+00 2.0oE+00 SD00E+00 3.5000 2.624E+05

1-129 8.8403E-07 408.05 81.10 0.00Q+00 271E504 s.42E04 0000 2S43504

Kr-85 1A927E-01 408.05 816.10 0.00+00 8.00E+01 122E+02 7.0C0 3.38tE+03

Np-237 3d1525E05 408.05 816.10 O.OOE+00 1295-02 2.57E-02 11.000 3.876E+02

Pa-231 7.8876E-10 408.05 816.10 O.OOE+00 3.21E-07 B.42E-07

Pb-210 6.1847E-12 406.05 818.10 O.OOE+00 252Es-09 5.05-0E

Pm-147 9.1373E-02 408.05 818.10 O.00E+00 3.73E+01 7.4E+01

Pu-238 1ss78-01 408.05 816.10 O.ODE+00 8.52E+01 1.30E+02

Pu-239 62502E504 408.05 818.10 0.OOE+00 2.84E-01 5.67E-01

Pu-240 8.7424E04 408.05 816.10 O.OE+00 1ME3-01 3.05E-01

Pu-241 1.7090E-01 408.05 816.10 0.005E+00 97E+01 1.39E+02

Pu-242 3.09115E-0 408.05 818.10 O.OOE+O 1.25E-03 2.52E-03

Ra-226 34848E-11 408.05 816.10 0.005+00 1A2E-08 2.84Es-0

Rsa-228 9.6173i-15 408.05 816.10 0.00E+0D 392E-12 7.85E-12

Ru-106 2.2789E04 408.05 818.10 0.005+00 9.30E-02 1.s8E-0

Se-79 12339E-05 408.05 818.10 0.005DE+0 sE4-03 1.01E-02

Sn-126 1.0194E-05 408.05 816.10 O.0E+O 4.16E-03 8.32E-03

Sr-40 2.1476E+00 408.05 816.10 0.QE+00 8.76E+02 1.75E+03

Tc-ss 3.80580E4 408.06 816.10 0.OOE+0O 1s.sE-01 .11E-01

Th-22 3.3026E-12 408.08 818.10 0.00E+00 1.35E-09 2.70E-0

Th-230 8.2503E-s 40808 S16.1O .OOE+00 3.37E-06 673E-06

Th-232 1.6588E-14 408.05 616.10 Q.OOE+00 B.77E-12 1.35E-11

Ti-20 4.8827E-08 408.05 818.10 Q.OOE+00 1.99E-06 3.s9E8-

U-2 3s21E-07 408.05 818.10 0.00E+00 6.64E5-0 1.13E04 TIh al Power

UJ233 30790E-09 408.05 818.10 .005E+00 1.26E8-0 2.514-06 Nominal Heat sounding

U-234 4.991SE05 408.05 818.10 0O.OE+00 2.04E-02 4.07E-02 output HaOutput

U-235 -Z.861E-06 408.05 0O.O 3.67E2-0 2o5E0-03 3.87E-03 (waft) (atns)
U-236 1.8701E45 408.05 818.10 0.00E+00 B.81E-03 13E-02 13Eo01 167.0`1
U-238 -9.4194E-09 408.05 0.00 7.00E-04 697E04 7.DOE04 Total Total
Y-90 2.14825+00 408.05 818.10 0.005+00 8.77E+02 11.7515+03
Other Radionucldes 8.93E+02 1.791+03

Nu. Tel- & - SSenenser,,D p Susy, and Chbeks ._ __,___._._._

Template Selection Summary
rm SFD Used E for Parameter Differences:

:o r EAWATER FWMER aaEAWWATER

Fut I 2d9 ALUM ALUM

i 8FD Etiated

tal: 4S6 .0! Noned d8164= tatNA-m b by .

Estimte 8umupl
iunwp u r ie j Estimated RuOL Nit/Given ROL. WM

Ninnhis6 025 I *0l
SorImWB OA9

'Reae i*xtfn. cm removal. imagile, ehtr or 0w dale owflrnt Vialialon eased e fl.

'Total burrep bfr a1 fue asodaled with the worsheet Neat be dvkiDd by SOL heavy metal maSS b get edfic bam vaties (MWWT).

DOE/SNF/REP478
Revision 0
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j1
Fuel Radionuclide Inventory Worksheet

L Y" ansleTenavlaut inJurnait I ,
Fud NMani FRJ TUBES 1U306 LEU) GERMANY

SNF ID St 999
Fuel Unis Deew. 3 -CONCENTRIC TUBES
Heavy Useal Ues BOL.&031a5 EOI.=ftOg
ROC Storage Sft SRS

'Fud ds start dat 199W
Estirates e otd 201o

Tenplat: HFBOR (Hevy Waber. Akin., 10 to 20D% U)
'Tep-at BM Wp(UW* 15

Tanplaft BOIL Heavy Metal Mm (UT: 0.00034251
Template D Timd 10 yea

Estimated
Canister usage:

0.13 1

IILCEstirn .09 62 n- .3 .6 b 0 n Ga03 m0 Sou.21
: Photon Total

CUN~d Fw , o n u IntW Actiit Nomial Fuel Bounding Fudl Energy Photons/sec
Radlonucfde Terpla1t Fudl Bumup (IJWd)# Bunuwp (MWqf (Cr} In etaeI Inventores(C) Group Monling)

AC-n7 3.6433E-10 28.23 5646 0.00E+00 1.o4s00 2.00E-08 Avg. ib6 _
AnF241 4.8602-02 2823 56.46 O.OOE+00 41.3E-4 2.7E-04 0.8150 751E+12
Am- 242n .3333E4s 28.23 56.46 O.OOE+00 .63E4 s27E144 0.0250 1.s4sE+12
Au-1243 6.467E-06 28.23 56.46 O.OOE+00 1.32E+04 3.62E04 170037 13s7E+t2
Ct14 2.s653E-0s 2823 56.46 0.002+00 4.37E-07 1.67E4S-0 7500 1.A3sE+12
CF-36 2.013E735 28.23 56.4s 0.OOE+ 5.7-01 1 .1+336E403 OD.o S.8S2E+11
C-243 28167E-06 28.23 56.46 0.00E+00 7.s1E-0s .5E624 0325000 6.82E.+11
CO-24 1.6140E-04 28.23 56.46 O.OOE+OO 4.2sE-03 9.4E-03 025.0 27.4E+112
Co-BO 6Dss93E-s 28.23 s6.46 Q.OOE+OO 1.72E403 3.44E43 0.3750 3331E+11

Cs-t34 61967E42- 28.23 56.46 0.00E+00 1.74E+00 3.4SE+0O 05 7500 1.5s+12
Cs-135 4.88D7E-6 28.23 56.46 Q.OOE+OO 1.37E404 2-74E404 o.ssoo z.11aE+11

C*137 2.5487E+OD 2823 5s.46 O.OOE+OO 7.1sE+01 1.4E+02 _250 7.082E+10

Eu-1s4 4.S760E-02 2823 56.46 0.00E00 1.32E+O 2.64E+04 117.500 1zs20s
Eu-155 1.6233E-02 28.23 56.46 O.OOE+00O 4.67E4-01 9sE1 2.250 t7s4E
Fo-55 Z.0373E402 28.23 56.4s Q.OOE+0 o s5E-0t I~rdE+oo Z7500 3.S43E+OS
H-3 8.180E-W 823M X s4s O.OOE+OO 2.31 E-0 4.62E-t 35000 4.824E+05

u2s 7.t600E407 2823 56.46 O.OOE+00 2.Q2E-0s 4.04E-05 s.oooo 1.371E+Oi

Kr-85 t.ss47E-0t 28.23 sIL4s QOOE+OO 5.2E+00 1.10E+Ot 7.0000 1ssEo

Np237 3.6s73E06 28.23 sau4 Q.OOE+OO 1.03E404 Z06E4-4 1111.oo0 177SE4Wo

Pa-Z3t1 t.S420E 09 28.23 5sau Q.OOEc40 4.64E-6 9 27E-0s

J
J
j

J
Pb-210 7.4600E-15 28.23 56.46 .OOE+00 2.11E-13 4.21E-13
Pm-147 6.5033E-01 28.23 56.46 O.OE+00 1.84E+01 3.67E+01
Pu-23 5.987E-03 2823 56.46 O.OOE+00 1.69E-0 3.38E-01
Pu-23 1.0320E-02 28.23 56.46 O.OOE+00 2.91zE01t 5.83E-01
PU-240 5.4233E-3 2a23 56.46 Q.OOE+00 1.53E-01 306BE01
Pu-241 6.0807E-t 28.23 56.4u O.OOE+00 1.72E+01 3.43E+41
Pu-242 3.0713E-06 28.23 5686 O.OOE+0 s.67E-05 1.73E204
Ra-226 6.18O0E-14 28.23 5.46 O.OOE+00 1.74E-12 3.48E-12
Ra-228 4.9953E-15 28.23 s6.46 O.OOE+00 1.41E-13 2.82E-13
Ru-106 s.2133E-03 28.23 56.46 0.OOE+00 2.32E-01 4.64E-01
Se-79 11.2540E-0 28.23 5.46 0.00E+00 3.54E-04 7.08E-04
Sn-126 1R.3s3E4-0 2823 56.46 O.0E+OO 322E-04 1.434-04
sr-go 1.3340E+00 28.23 56.46 O.OOE+00 67ssE+0t 132E+02
TU-2 4.3s40E-04 28.23 56.46 .20E+C0 1923E-042 2.46E02
Th-229 2.4s73E-t3 28.23 56.46 Q.OOE+00 7.59E-12 1.4tE-tt
ThI2 Z46t3E-ttI 28235 6.4 OOOE+OO dSE-10 1.39sEs0
Th-= 9 s467E-ts 28r23 564 e O.OOE+COD 2nE-13 c5e213
TP20S 7.76B7E-s09 28.2 5zL46 Q.OOE+OO 2z1sE-7 4.3sE407

U-232 2.1927E-08 28.23 5s6u O.OOE+OO 6.1sE407 1.24E-0

U-233 2.7887E-10 28.23 56au O.OOE+CO 7.s7E-0s 1.57E-M

U4234 3.0S7E407 28.23 5sau QOO0E+CO S70E4)6 t.74E OS

U235 -2-s34tE48 2823 QO 1.3OE0E3 122E4-3 1.30E403

U-230 1.300DE-05 28.23 sa.48 QOO0E+OO 3.67E-04 7.34E044

U-238 -t.4207E-s 28.23 o.oo S.20E-4 8.19E404 .20E044

Y-s0 Z.3347E+C0 26a23 56.46 Q.OOE+COD 6B5E+0t t 32E+02

o1me Rakuciaso 6.96E+011 1.39E+02

Ternplate Seleti Suiiiii-ty
Ffa SFD Used Basi for Pamer D~ern20:

Reactor : EAY WATER HEAW WATER
Fu.= ALUM AUU

BOL HUt Conttuns UU

BOLEnrldinadI%. 19.73 101020

Bunwp Sunuma (UWd)' _ _ _ _ buwup used In _stimal

Froo SFPE
nha _ o 2 82 11siae b"inakldbm te hbey mee n- deacts4

s5; ig h ataenedfaebtwe a h bhiw

Estinated Bumu
mu muC aGiven 8umnup Esmd EL HMGIven EOL NM

F042t 1133t_ _ __ 1.001_3K o u 0.__ __ _

J

J

Thennal Power

Ouw p Hat eOtiws

4.7151-OS 1.751405
Total Toted

Rear shudwn, co- rmniovd. svloag. m ppng of oer dafe oom*r that Imaddon ceas ftor kdl.

'Tot bun talr al had asaciated wlsih Us worihet mute be dvkbd by B0E. heavy meta mu$ to get bpecl: bhwp vnles MWWd.

DOE/SNF/REP-078
Revision 0

0OE(SNF/REP-078 ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~March 2003
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Fuel Radionuclide Inventory Worksheet
kFueitindi Temlateinimm-vtin j

Fuel Hem.: FRM (UALX HEU 45%) GERMANY
SNF e 4t 805

Fuel Units A Descr. SD -ITR TYPE
HeNy Metal Kass: Bv028.18kg; EOL23.471kg
ROD Storage Slle: SRS

'Fuel dea Sl date: 1995
tmatas as of: 2010

Tempiate: ATR /Ught Water, Alm., 60 to 100%. U)
*wmpbte Surnup(lWd): 3672

Twnplate OL Heavy Naa Mas (UT): 0.00116689
Tmplate Deray Tlhe: 15 Yars

Estiiated
Canier usage

18x10'
2.08

u.Estinmtes I Xn , b Y. Yb j Gamma Sources

CUMWd From Nout0na . Bounding Fuel .6*1 Activity Nominl Fuel Sounding Fuel
Tenolate Fuel Bumup 0tWdf Buumup MWd)' (tCl Inventories=CI) hentoes(Ci)

Photon Total
Enegy Photonshsec
Group Onmlng)Raidlonucilde

Ac-227
Am-241
Am-.242m
Am-243

8,920.92 0.ODE+OD 2.OSE-06 4.098-06 I Avg. M&V
8,920.92 .OOE+00 7.95E+00 1.59E+01 o 0.0s150 I4EA1S
8.920.92 O.OE+00 1.941-03 3.87E-03 1 0.0250 2219E+144.3410E-07 4.4e0.46

1.4907E-06 4.460.46 8.920.92 O.0ED+00 8.65E-03 1.33E-02
C-14 5.7162Eb09 4.400.46 8,920.92 O.OE+00 2.650-05 6.10t 4
ci13 1.3124E-4 4,460.46 8,920.92 0O.DE+00

0.0375 1 38E014
0.0575 2 E668+14
0.0850 1.252E+14
0.1250 8J582E+13
0°M 1078E+14

CM-243 1.858E-07 4,460.46
-~ Cm-244 3.5512E-05

Co- 9.6E-02 0.3750 4.724E+13
0.008+O0 7,655+01 1,51E+02 05750 7e68E+14

a 4,460.46 8,920.92 O.D0E+00 1.54-02 308E-02
CS-137 0 AAD.MfiA A09 cen n O.ODpo I1.0F2DAl
Eu-164 36656E-02 4.400.46
Eu-1ss 9.6841E-03 4,400.46
Fe-55
H-3
1-129
Kr-eS

Pa-231

4.6977E-04

8,920.92 O.OE+D0
8,920.92 Q.OOE+00
8,920.92 O.ODE+OD
8,920.92 O.ODE+OD
8,920.92 O.ODE+00

1.64

0.8500 Ii21E.13
12500 9201E+12
1.75DO 3.85E+11
22900 4.823E+08
2.7500 2.99sE+07

:+01 5.40E801 3 00 142E+06
3.36E403 6.72E-03 5OOODo 4272E+03

4.460.46 8,920.92 O.OE0+00 6&69E802 1.34E+03 7.M0 4.732E+02
E46s 4.460.46 8A920.92 O.OE+00 4.26E-02 8.52E-02 1iAM1 5.314E01

1.6550E-09 4,460.46 8,920.92 0.00E+00 7.38E-06 1.48E-05
Pb-210 2.631 E-1 1 4.460.46 8,920.92 O.OOE+00
Pm-147 1.8156E401 4,460.46 8,920.92

1.19E-07 2.38E-07
8.10E+02 1.62E+03
8.47E+01 1.69+*02
1.91 E+00 382E+800

Pu-238
Pu-239
Pu-240
Pu-241
Pu-242

1.A990-E
4.2^38E-04
2.4379E-04
4.2511-E42
3.6329E-07

4,40.A6
4,400.46
4,460.46
4,400.46
4,460.46

1.09E+00 2.17E+00
s,920.92 0.OOE+00 1.90E+02 &79E802

8,920.92 0.00E+00 1.62E-03 3124E003
Ra-226 1.4725E-10 4,460.46 8,920.92 0.00E+00
Ra228 &9760E-15 4A60A6
Ru-106 1.9752E-04 4 .+0O

Se-79 1.15E-01
.+Ou 5.16E-02 1.03E-01

O.OOE+00 9.67E+03 1,238+04
4,460.46 8.920.92 0.00+00 1.88E+00 3.77E+00

Tb-229 3.9270E-12 4,460.46 8,920.92 Q0E5+00 1.75E4-0 3.50E-08
Tb-230 3.3578-46 4,460.46 8,920.92 .OOE+00 1,508404 30GE-04
Th-232 1.5452E-14 4,460.46 8,920.92 OOE+00 Ao98-11 1.36E-10
TI-206 4.6705E-06 4A60.46 8,920.92 .OOE+00 2.08E-04 4.17E-04
U-232 1-3045E-07 4,460.46 8,920.92 0.001+00 5.82E-04 1.16E-3 Thermal Power

Noamnial Ha t A ouniAng
OuCkut Heat Output

2-3739E-09 4,460.46
U234 E+00

-2.7235E-06
1.549tE-06

.238

O.00 2.74E-02 1,52E-02 274E-02 (Watt74 I .Watts)
8,920.92 0.00W+00 691E-02 1.38E-01 [1ME.2 - 2.418+02

Q0.0 521E003 5.190-03 &21E-03 Toal Total
8,920.92 O.OE0+00 9.7E8+03 1.93E+04

9.708+03 1.940+04

To~aeSelection Summary
Fromn SFD se Basisasl for Paramneter Differences:

R e c o M a e r t o [ i M i i [ U G W t W A T ER I i e i a s m s l e i a o a g m a
Ft : .Cleddlng A LLVA T e bat addatAlTRT eqpko o mid bam p mw eo~tbuls ymler) e lflA ilrR ms

SOL. HU constituents: ah
SOL Erihmit %.I 4.%7 i44!8 soID 10-

eainup Sumuary (MWdW BEasbI for burnup used In estimate:
I , r o s u s ~ o r F S ̂ .b E nd i

Kngl- &686 6i 4,460.t4- mW-' hump bdlm fie teavy md mes dayed
soundW _9a8,20.9 2 *b ,m bt e stea bump

iA'~~~~~~~~~~~~~ Edbathmd Bwmp
p Multipler Glwen *vup tmated E01. HY/iv EnE HUI l ~ o m k t a l: [ ~ ....Am5 1a0,1

RPAa tr e -. n, We removl. etora . w or e dae 1m* g w id^da on ceased lor IW .
rcl b o r _lo Ae a css ialed alth Nis workaheat must be dvkbd by SOL eavy me^ wmm to get qieic burrup viua- (M6WdU).

DOE/SNFIREP-07
Revision 0

March 2003
Page C30 of C481



J
Fuel Radionuclide Inventory Worksheet

Lfud aztd Terplaftelafziautioa .
Fuel Nuns; FRM WJLX HEU) GERMANY

SN IF S 5.06M
Fusl Units 4, Deoam 31 -WM ThYPE
Heavy Metal Moma BOL4.36Bg EOL.3.171kg
ROD Storage Seas SRS

'Fus! decay stat dat: 1995
Estmats scd: 2010

Tempats ATh (14ht Wate. Akim., 0 ID 100%. U)

'Templatl Bwmup(WdtW 3572

Tornpate DMt Heavy Mtal Mass (U)c 0.00O116689

EstMaltd
Carister usa J

Irxlf I
1 1.29

Temple DM"Tts 15 yeats

11. Estimatest 4 - a b Y. Ye Ganm m Sources

photon Totl
CVNWd From Nom I Boundit Ful ni Acy Nominal Fuel Bounding Fuel Energy Pbotongftec

Raitonuclide Template Fuel Bumup (UWd)' Bumup (UWdW (CI) hwventories(Cl) Inventorles(CI) Group (bounding
Ac-227 4.5B61E-10 3,05319 6056.47 O.OOE+00 1.40E-04 2.78E-06 A. MV
Am-241 1.7B32E-03 3,053.19 6,05647 OCOE+00 5.44E+00 1.06E+01 00150 7225E+14
Am-242m 4.3410E-07 3,053.19 6,056.47 0.OOE+00 1.335-03 2.63E-03 03250 1.507Eu14
Am-243 1.4907E-06 3,0 6319 6,056.47 O.OOE+00 4.55E-03 9.03E-03 o0375 1316E+14
C-14 5.7162E-4 3,063.19 6,056.47 O.OE+00 1.75E-05 346E-06_ 0.0675 1.403E+14
C-36 1.3124E-32 3,06319 6,058.47 0.005+00 4.01E-29 7.96E-29 0.0660 6.4986+13
Cm-243 1.B6SSE-07 3,053.19 6,066.47 0O.OE+00 &67E504 1.12E-03 0.1250 s5265+13
Cm-244 3.5512E-05 3,053.19 6,06.47 0.00E+00 1.0BE-01 2.15E-01 07250 7a271E13
Co-60 1.0261E5-0 3,053.19 6,06S.47 O.oOE+00 3.13E-42 6.21E-02 o0750 3207E+13
Cs-134 1.69315E-2 3,03.19 6,0s6.47 O.ODE+00 5.17E+01 1.03Et02 0.7750 5206E+14
C--135 3.4477E-06 3,06.19 6,066.47 0O0E+00 1.055-02 2.095-02 o0s5o 1237E+13
Cs-137 2.2800E+00 3.,0619 6,.06647 .OE+0 O 5.06E503 1 25+04 1260 0 247E+12
Eu-1t4 3.6665E02 3,053.19 6,06647 O.OOE+00 1.12E+02 2.22E+02 1.7500 2.617Et11
Eu-155 9.641E-03 3,063.19 6,066.47 .0ooE+00 2.96E+01 5.87E+01 2.250 3274E506
Fe-66 4.6977E-04 3,063.19 6,066.47 O.0OE+00 1.43E+00 2.8sEoo0 z7500 1SSSE.07
H-3 8.0485E503 3,063a19 6 e066.47 O.OOE+00 1.86E+01 3.66E+01 36o000 12s1Et5e
1-129 7.630QE-07 3,06519 6,066.47 O.OOE+00 2.30E-03 4.56E-03 s.0000 Z893E+03
K-8e 1.4989-01 3,06319 6,066.47 o.00E+00 4.585.02 9.05E+02 7.0000 3.2045E+2
Np 237 9-ss34E-06 3,063.19 6,06447 .OOE4+00 2.92E-02 6.7E-02 11.0000 3.59175+01
Pa-231 1.65soE-00 3.063.19 6,056.47 OOD+O0 o .0615-086 1.OE05

J
J
J
j

J
Pm-214 186635E-01 3,063.19 6,06647 0.0oE+00 S.45021 1.e1E0+7
Pm-140 12.155E-t 3,053.19 o,066.47 O.OOE+00 s.s4Eo02 1.10EtO3
PO-23e 1.8990E-02 3,053.19 6,06.47 0.005+00 5.80E+01 1.1SE+02 JPo

Pu-24t 4251 1 E402 U3.0sa9 e ose.47 aO.OE+00 1 .30EtO2 ZS67EtO2
Pu-242 &~~63J29E-07 3,053.19 06,06.47 a.OOE+00 1.11E-03 2.20E-W

Re22e t.4725E-10 3,053.19 6,056.47 O.fOOE+00 4.50E-07 6.92E-07

Ra-228 &976DE-15 3,053.A19 6as56.47 O.OOE+OD Z.74E-1t 5.44E-t1I

RV1 De 1.9752E404 3,053.19 eo05sn O.OOE+OD 8.03E-M 120-E+00
SO79 12933E-M 3,053.19 6.05&47 O.OOE+OD 3.s5E-W 7.83E402
SO12e 1.1574E-5 3a053.19 e,05s.47 O.OOE+00 3s53E42 7.0tE-02
SP90 2.1600E+00 3,053.19 e,056.47 O.Oo1E+00 662E+03 1.31E+04

TC-99 4.2239E404 3,063.19 8,056.47 O.DOE+00 1^-SE-OO Z.56EtOO
Th-229 3927uE-12 3.053.19 6,056.47 ObODE+00 12'OE0E4 Z.33E4_
Th-230 3-35,^eE46 3,053at9 6056.47 O.ODE+00 t.O3E404 Zo03E44

J

I
O.OOE+00 4.72E-11 9-11 I
0O.OE+O 1.43E-04 2.83E-04
A AA_ _ A _ _ . _ _A_ . _ . _

U-232 1.3045E-07 3,05319 6,05647 O.OOE+00 3.95E-04 7,90E-04 Theamal Power

JU-2 0.0OEo+0 725E-06 i.44E-06
5.62E-01 1.12E+00
42sE-03 1.26E-02
4.73E-02 9.38E-02

Nominal Hod Boundin
Outpdt Had Outpul
eWefrt, t(W."af

_ _ _ , _

5.2 6 8 4 01 1.8 d .0
_- -- . _ ---

Total Total

Other Radoucides 6.64E503 1.325E+0

* R

'I- SFD [ U se iD eae for P ar m.eter _ Afe en e
Reacto U do r a WASE UOhT WATER

Fuel a -Ath9 ~ U~ ALU M
I 0 H11 Condluit: U I U

DCL Enricment% 91.10863593 60 t 100

Bumup Summary (UWd? fo Basb 1ur bumup used In estimate:
From SFD i etimated

Norminl: 3 C63 19icb bm b kd m the heavy meb! sm detbsd.
Bwdu.^ - 4056..47 bnmvc led am S" dl hOM s"el bare

Checks _

Estbimaed Bmrup
Baup Nult r Given Buru Estinated SOL HWGvw EOL HM

Nomg^|az__i_ 1.521

BoniT1 3.0t

'Reacor sWdw. cm removald storeg 0*ptog or oiler daft confrmin Slat ̂ .ladon ceased for fuel.

TotI bunaw hor a2 ll akooted wih his worshedw mibt aivided by BOL heavy metal mess t get slpedlc burrw vuae (MWdwr).

DOE/SNFM~EP-078
Revision 0
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Fuel Radionuctide ventory Worksheet
I. Foci AnTet ioro s itio ., -

Fuel Name: FRR ASTRA (.3081t.5.0 AUSTRIA
SIF D S. 556

Fuel Uias & Does: 4 -MTR TYPE
Heavy 1ea ias: 901. ; EOU.098kg
ROD Storage 38e: SRS

'Fuel deca Wart date: 201O
Eithtes e of: 2010

TempLoat AR (.Igt Water. Alxn., 60 I 100%. LU
Template Szurnup("IWd): 3672

Imagist. 801. Heavy Metal As IT): 0.00116689
Tnalta Decay - Th S ms

Estrmated
Canister usage:

to xtO'

. Entma tes t .n W. x,, b y Ganma Sources

Photon Total
CUMWd From Notinll Bounding Fgel tU Activty Nominal FPel Sounding Fuel Energy Photonmasec

Radlonuclide Temrplate Fuel sumup (lWdi flsumll)(MWd
5

(CI) irventoules(CI) htenduaCI) Group 03ouncing)
Ac-227 1.4545E-10 6591.26 6,591.26 O.OE+00 9.59E-07 9.59E-07 Avg. eV
Am-241 1.1190E-03 6,59126 6,591.26 0.00E100 7.36E+D0 7.36+,00 00150 1*m 15
Am-242m 4-5425E-07 6,59126 6,591.26 O.E0+00 299E-03 2.99E-03 00250 2.740E.14
Am-243 1.4921E-06 6,59126 6.59126 O.OE2+ 9.83E43 9.83E-03 0.0375 U252.14
C-14 5.7244E-09 6S591.26 6,591.26 0.002+00 3.77E-05 a77E-05 0.0575 Z486E+14
C-36 1.3124E42 6,91.26 6,59126 O.OE2+ 6.65E-29 &65E-29 0.0850 1.5855E14
Cm-243 2.3676E-7 6,591.26 6,591.26 O.OOE+00 1.6E-03 1-56E-03 0.1250 1372EU14
Cm-244 5.2042E-05 6591 26 6,59126 O.OE+0D 343E-01 3.43E401 0225D 1.843E214
Co-60 3.820E-05 6,591t26 6,59126 O.OE+0D 252E41 2.52E-01 0750 6.501E+13
CS-134 4.8693E401 6,S9126 6,59126 O.OOE+00 321E03 321E+03 0575 8.930E+14
Cs-135 3A477E406 6,59126 6,59126 O.OOE+00 227E42 2.27E492 Os5 1.251E+14
Cs-137 2.8731E+00 6,591.26 6,591.26 .OOE+00 1.890+04 1892+04 12500 23272.13
Eu-154 8.2053E042 6,591.26 6.59126 .OOE+00 5.41E+02 5.41E+02 1.7500 9.757m.11
Eu-155 3.9134E42 6,59126 659126 0.000+00 2.580E02 2.58E+02 22500 2.047E+12
Fs-55 6.7429E-03 6,59126 6,S91126 OOE+00 4A4E+01 4A4E+01 Z.7500 1.177E+10
Fl-3 1.0599E42 6,591.26 6591126 O.OOE+00 699E+01 6.99E+01 350D0 1.306E.09
1-129 7i5300E-07 6,59126 6,591.26 QOD.E+00 4.96E-03 4.96E-03 5D0 3P05E+03
Kr-85 2.8595E-01 6,59126 6S59126 0.OE+00 1.85E+03 1.88E+03 7.0000 4.353202
Np-237 9.5479E-06 6,59126 6,59126 0.000+00 6.29E42 6.29E42 1.0X00 4S06E+01
Pa-231 &9297E-10 6,591.26 659126 O.OOE+00 5.89E-06 5.89E-06
Pb-210 37609E-12 6,59126 659126 O.OE+00 2.48E406 2.48E-08
Pm-147 2.5452E+00 6.59126 6.59126 o.OE+00 1.80E+04 1.68E+04
Pu-238 2.05ssE02 6,59126 8,59126 o.oOE+00 1,35E+02 1.35E+02
Pu-23 4.2838E404 6,5.9126 6,59126 o.o0E+00 2.82E+00 2.82E+0o
Pu-240 2.4401E-04 6,59126 6.591.26 o.ODE+00 1.61E+00 1.61E+00
Pu-241 68764E42 6,59126 6,59126 0.00E+00 4.53E+02 4.530+02
PU-242 3&6329E-07 6,59126 6.59126 O.DE+00 2.3--03 2.39E43
Ra-226 3.8045E-11 6.59126 6,59126 O.OE+00 2.51E47 2.1E047
Rm-228 2.9902E-15 6,59126 6,59126 O.OE+00 1.97E-11 Es97E-11
Ru-106 1.9055E-01 6,59126 6,591.26 0.000+00 1.26E+03 128E+03
Se-79 1.2936E45 6,59126 6,59126 .0ooE+00 853492 8.53E42
S9-t26 1.1574E-05 659 126 6,591.26 O.ODE+00 7.e3E-02 7A3E-02
Sr-so 2.7505E+00 6,59126 6,591.26 O.OE+00 1.81E+04 1B.1E+04
Tc-9g 4223sE04 6,5926 6,591.26 O.00E+O 2.7SE+O 2,78E+00
Th-229 1.6848E-12 6.59126 6,59126 O.OOE+00 124E-08 124E46
Th-230 1.7042E48 6,59126 6,59126 O0.00+00 1.12E44 1.12E044
Th-232 7132E-15 6,5.9126 6,59126 o.ODE+00 6.1sE-11 6.1sE-1I
Um208 4.4063E45 6,59126 6,59126 OO0E+00 2.90s044 2.90E044
U),232 1I31S1E47 6,59126 s911.26 .OOE+00 67E-04 8.67E44 TemalPower
U-233 19564-09 6,59126 6,59126 O.O0E+00 129045 129045 Nominal Heat Soincting
i-234 1B.371E44 6.59126 6,59126 o.ooE+00 121E+00 121E+O Output Ham tOutput

U-235 -2.7235E46 6,59126 0.00 2.77E42 9.76E43 2.77E492 Watts) , 1Watts)
U-236 1.5493E045 6,591.26 6,51126 0.000,00 1.022-01 1.02E041 -5540 3.424E02
U-238 -4.28s1E-9 6,59126 0.00 2.80E-04 2.52E044 2.80E44 Total TOtal
Y-90 2.7505E+00 6,591.26 6,59126 0.0002+00 1.81E+04 1.812+04
Oer Radionucldes 3.39E+04 3390E+04

ILL emlafScleti Sunuiyuratp Surimg, sn Cheeks- .9''r
Tepate Sektfio SumannrYI

Fmn 8FD that fator Paranmt Dlfferences.
Ibac1Br IS UGW WA1-ER IGHT WAEF 1 Torqie wedhler le*.gmom

Fuel =dd g LAWM ALUM Th dsa b e wtaS()-

SO M antLwt I eo 0506. Enrlchururt %.I 60 to100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bumup, Su-nun lyrUWdf Waste for burnup used In estimate:
From 6FD ~ ExWdh

Press ~ est~ Eatanaladhg4

Etmted
Bumup upi Gvn Sumup snted EL HMWUen EOL 0M

nomn .50
llounctng-I ~ 1;50

Reado.Cl~r - daftZ, cow removal, sage. sipping or ther dale <wffing thIatad ceased Wor led.

fTdW bWrswt 1o at ful aseodatedd wrih Oft wkaue med be ivided by 90. heavy mel mass OD get specic lburnp values Mw ").
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I
Fueil Radlonucilde Inventory Worksheet

Paud N.n FRR ASMh (W ~ LEU ASTL-,
SNF 5S,15

Fuel uitsf & BMW. 49 -WMt TYPE
Heavy Meta Uase: BOL.78.4kg: EOL.74.602kg
ROB Storaep Site? SR

'Fu! deay Soaft dea 2010
Esdnale as a: 2010

Tenplaie: ATR (Ugh Waer, Alan., 60 10t0% UO
brampa sumup(Wo: 3672

Template DOL Hee Mei M1e1 (1UTh .O.O01866
Tam.s6 flhb t

Estiated
Canister usAe

8x10, I
2.04

JIL Estmate In X. b V. Yb Gamma Source

photon Total
CIVIWd Frm Nominal Boundhig Fuel Itial Activity Nominal Fuel Boulding Fuel Entrgy P _otonsisec

Radionuclide Templetn Fuel Burnup (UWd? Bunup(MWW (Cl) Inventores(CS) Inventorlea(Cl) Group (bouncing)
Ac-227 1.4545E-10 3,596.31 7,192.61 O.ODE+00 5.23E-07 1.05E406 AVS UMw
Am-241 1.1190E-03 3,5963 7,192.61 OODE+OO 4.02E+00 805E+00 0.0150 11.3WE415
Am-242n 4-5425E-07 3,596.31 7,192.61 0.OOE+00 1.63E-03 3.27E-03 0.025o Z9696,14
An-243 1.4921E406 3,598.31 7,192.61 0.00E+00 5.37E-03 1.07E-02 0.0375 2.759E+14
C-14 5.7244E-09 3,596.31 7,192.61 O.ODE+00 2.06E-05 4.12E-05 0075 2.713E+14
0-36 1.3124E-32 3,596.31 7,192.61 0.00o+00 4.72E-29 9.44E-29 _ S000 1.729Y+14
Cn-243 2.3676E-07 3,596.31 7,192.61 O.OE+00 8.51iE-04 1.70E-03 0.1250 1.4986+14
Cm-244 5.2042E-05 3,596.31 7,192.61 O.OE+00 1.87E-01 3.74E-1 0250 1.4S6E+14
Co-60 3.820SE-05 3,596.31 7,192.61 O.0E+00 1-37E-1 2.75E-01 03750 7.026E+13
CS-134 4.8693E-01 3,59631 7,192.61 0.0E+00 1.75E+03 3.50E+03 0.5750 9.74SE14
Cs-135 3.4477E-06 3,59631 7,192.61 0.OOE+00 1.24E-02 248E-02 0C. 1s36sE+14
CS-137 2.8731E+00 3,596.31 7,192.61 O.OOE+00 1.03E+04 2.07E+04 1.2500 Z539E+13
Eu-154 82053E402 3,598,31 7,192.81 O.OOE+00 2.95E+02 5.90E+02 1.7500 1.0656+12
Eu-155 3.9134E-02 3,596.31 7,192.61 O.OOE+00 1.41 E+02 2.81E+02 22500 2233E+12
Fe-W5 &7429E-03 3,596.31 7,192.61 0.00E+00 2.42E+01 4.85E+01 2.7500 12ESE+10
FP3 1.0599E-02 3,596.31 7,192861 0.00E+0D 3.816E+0 7.62E+01 35000 1.425E+09
1-129 7.5300E-07 3.596.31 7,192.61 O.OE+00 2.71E-03 5.42E-03 .0000 4315E+03
Kr-86 2.8595E-0 3,596.31 7,192.1 0.00DE+0D 1.03E+03 2.06E+03 7.0000 4.812Ea02
N--237 9.5479£-08 3596.3 7,192.61 0.006a+0 3.43E-02 6.87E-02 11.0o .42SE+01
Pa-231 89297E-10 3.596.31 7,192.61 0.00E+O 3.21E6- 6.42E-06
Pb-210 3.7609E-12 3,598031 7,192.61 O.OE+00 1.35E-08 2.71E-06
Pm-147 2.5452E+00 3,59631 7,192.61 O.OOE+00 9.15E+03 1.83E+04
Pu-238 2.0550E402 3,596.31 7,192.61 0O.E0+00 7.39E+01 1.48E+02
Pu-239 4.2838E-04 3,596.31 7,192.81 0.00E+00 1.84E+00 308E+oo
Pu-240 2.4401E-04 3,596.31 7,192.61 0.00E+00 8786-01 1.J6E+0O
PI-241 6.8764E-02 3,59631 7,192.61 0.006E+0 2.47E+02 4.95E+02
Pu-242 3.6329E-07 3,596.31 7,192.61 0.00E+00 1.31E-03 Z61E-03
Ra-226 3.845E-11 3598.31 7,192.61 0.006+00 -37E-07 2.74E407
R-228 2.99D2E-15 3.598.31 7,192.61 O.OoE+O 4.73E-104 Z.154-11
RU-236 1.90554-01 3596,31 7,192.61 0.00E+00 6.85E+02 1.37E+03
Sn-79 1.2936-04 3,596.31 7,192.61 0.00E+00 4.65E-02 9.30£0e2
Sn-t26 1.1574E-05 3,596.31 7,192.61 0.00E+00 4.16E-02 132E-02
Sr-9D 2.7505E+00 3,596.31 7,192.61 O.OOE+00 9.89E+03 1.986E+04
Trcgg 42239E-04 3,596.31 7,19Z61 0.OOE+00 1-52E+00 3.04E+D0
Th-M 1.8848£-12 3,5S6.31 7Radn uOciE+e 1.78E049 3.6+E4
Th-23D 1.7D42E408 3,59a.31 7,19Z-6t QCOE+OO a13E405 123JE C4
Th-L 7.8132,-15 3Bi9My. 7,1c92.6ts O.OE+OO 2.81E-11 5.62E-11
TI2 4.40S3E408 3,59B.31 7,192.61 QODOE+OO 1.58E404 3.17E-C4
LJ232 1.3151E407 3,5S6.31 7,192.61 QODOE+00 4.73E404 9.46E-04 Thermal Powwr
U-233 1.9564E409 3,5981.31 7,192.81 O.OOE+OD 7.D4E-C6 1.i1E45 Notninal Hoda Bounding
U-234 1.8371E404 3,596.31 7,1192.61 Q.OOE+OO 6.61E4-1 1.32E+oo Outu HeatOutput
U-235 -Z-7235E406 3,596.31 QOO0 1.43E402 4-OE43 1.43E402 (W t) fWat% -
U-236 1.5493E405 3,5S6.31 7.1st61 O.ODE+00 5.57E402 1.11E401 1.8E+02 .5EQ
U-Z38 -4.2851E409 3,596.3 QOO 2.41E402 2.41E402 Z.41E402 Tota ToWa
Y-90 2.7505E+00 35696M 7,19Z6t OOO0E+OO s.891E+03 1.93E+C4
Other rabu~e 1.65E+C4 3.70E+C

IIL. Tfrnplate, Sdel " Sumnr, 8ump Sumnmsary and Cbecks * -
Temp Selection Surnarna

FPta. SFD Usd Basis for Parameter Differences
Reactor Uodeaor: LUGWT WAER UGH1'WANR This labu w ed bar bloe rmes

Fut4 CCUM: U ALUM Ti eu Uaie an l i pets amW ee et
SOL HU Constfuens U IL

BOL Enrichment 8.4375 6011t100

Bnup Su ary (uWdf ReIEt e for bumup used in estimate:
From SUB Eatutd

Nmbiek| 3,596.31Es b a t heoe rma mm dessoy
IoundMn:j 7.1921J61kb iusm uandl be Was rinaIxxrsd L

Checks -

Estmatbd -
smup MultIplfr Given Sumup Esttuated E0C HUGWu EOtL HE

Ibmih*t 0.15 to
B a911IT 029

'Reaw dw~down, core removal, swrap, rshipqftor other daw rscwdlnnnVWrradaitonceased br Wue.

'Tot buimp or l h as ed wheia wuke" must be dvided by sCL heavy mem to g aot s k kn vallx e (AWdnT).

J

j

J

-I
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Fuel Radlonucilde kwentory Worksheet
; .WeF and Template normation i

Fue Name: FRR ASTRA UALX4iEU) AUSTRIA
SNF D 0: 654

Fuel Units S Descr: 2 -MTR TYPE
Heevy etl Ma: BOL.O.14kg; EOL.O012kg
ROD Storage Ski: SRS

PFel decay grt date: 201O
Es"atba das:o 2010

Template: ATR (1Jbi Water, kan., e to 100%. U)
'rplate Burnmp(MWd): 3672

Template BOt. Heavy Metal Mass (MT): 0.0011e689

Esbtiated
Canlster usage:

1162(10,
0.08tO

... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~31.Lu ..n. aa syears

XL.Etinmates In X. 5. b Y. Yb Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel Iital Activity Nominal Fuel Bounding Fuel Energy Photonalsec

Radionuclide Templa Fuel Burnup (REWd Bumup (9WdO (CI) IrrvenatrlWC) Incventores(CI) Group (bounding)
Ac-227 1.454SE-10 18.94 37.88 O.OE+00 2.75-09 5.51E-09 Avg. MeV
Am-241 1.1190E-03 18.94 37.88 O.OOE+00 2.12E-2 4.24E-02 0.01SO 7.308E+12
Am-242m 4.542SE4.7 18.94 37.88 O.OOE+00 8.80E06 1.72E-06 0.0250 1.574E+12
Am-243 1.4921E-06 18.94 37.88 O.OOE+00 2.83E-06 5.6SE-06 0.0875 1483E,12
C-14 5.7244E409 18.94 37.88 O.OOE+00 1.08E-07 2.17E-07 0.0675 1.429E812
C1-36 1.3124E-32 18.94 37.88 O.OOE+00 2.49E-31 4.97E-31 0.0860 9.107E+11
Cm-243 2.3676E-07 18.94 37.88 0.008+00 4.48E-06 8.97E-06 0.1250 71b7E+11
Cm-244 5.2042E-05 18.94 37.88 O.OOE+00 9.6844 1.97E-03 02250 7.719E+11
Co060 3.8208E-0 18.94 37.88 O.OOE+00 7.24E44 1.46E-03 0.3750 3.736E+11
Cs-134 4.8693E801 18.94 37.88 0.008+00 9.22E+00 1.84E+01 0.5750 5.132E+12
Cs-135 3.4477E-06 18.94 37.88 O.OOE+000 .53E-05 1.31E44 08500 7.187E+11

Fe-55 6.7429E403

0 18.94 37.88 O.OE+00 5.44£+01 1.09E+02 12500 t337E+11
18.94 37.88 O.OOE+00 1.55E+00 3.11E+00 1.7500 5.68E+09
18.94 37.88 O.OE+00 7.41-01 1.48E+00 22500 1.176E+10
18.94 37.88 O.OOE+00 1.28841 2.55E41 Z7500 6.767E+07
18.94 37.88 O.OE+00 2.018401 4.02E41 35000 7.OSE080
18.94 37.88 O.OE+00 1.43E4-5 2.685-05 SA0 2245E.ot
18.94 37.88 O.OE+00 5.42£+00 1.08E+01 7.00 2.502E+00

H3
1-129
Kr-85 2.6596S41

E06 18.94 37.88 O.OOE+00 1.81E44 3.62844 110000 2.820841
E-10 18.94 37.88 O.OOE+00 1.9E-08 3.38E-08

P.,-14
Pw238 2 18.94 n
Pu-239 4.2838E44 18.94 37.8 O.OE+00 8a114.03 1.62E82
Pu-240 2.4401E44 18.94 37.88 0O.OE+00 4.62403 9.2403
Pu-241 8.7678482 16.94 37.8 O.OE+00 1.30E+00 2.60E+00
Pu-242 3.6329E47 18.94 37B8 0.008+00 6.88E6-0 1.38E-05
Ra-226 38045E-11 18.94 37.88 0.008+00 721E-10 1.444-09
Ra-228 2.90g2E-15 16.94 37.88 O.OOE+00 5.66E-14 1.13£-13
PRu106 I.055E41 18.94 378 0O.OE+00 3.618E00 7.228+00
S.-79 12936£-05 18.94 37.88 0.00+00 2.46E44 4.90E44
Sn-126 1.1574E.05 18.94 37.88 0.OOE+00 2.190E44 4.38044
Sr-90 2.7506E+00 18.94 37.88 0.OOE+00 521E+01 1.04£+02
Tc-9 42239E44 18.94 37.88 O.OOE+00 8.000-03 1.60E02
TIF2Z7 1.88481E-12 1a.94 37B88 O.OOE+OO 3.57E-11 7.14£-11
TI-230 1.7042E6 8 18.94 37.88 O.OOE+00 3.23E407 6.46E407
TIF232 7.8132E-15 1&94 37B88 O.OOE+OO 1At8E43 2.96E123
Tl-20 4.4063E408 1B.94 37B8 nO.E+OO 8.35E47 1._7£406
b232 t3151E407 18.94 3788 0.00£+00 2AQE-06 4.98E46
Othe 1.9564Ea9 o94 3788 0.009+00 3.71E408 71.91
U-234 1B37E404 18.94 37B8 0.00£2+00 3.48E403 S.9D^£403
U25 -Z723SE-06 18.94 0.00 2B2£44 2Z30£4 2.82£-44
U-236 ib493E-05 11194 37.88 O.OOE+OO Z.93E404 5B7£44
U-23 -42851E409 1a94 0.00 322E46 3.14E406 3.22E406
YWO 2.7505E+00 M.94 37.8 &OOuE+OO 52tE+01 1.04£+02
Other Padlonuckls 9.74E+01 1.95E+02

TOmpl~f Selection Summr
Fr.. SFD Used Basis for Parameter DifIerences:

ReactoWr UG4T WATER ULITWATER
Iua CladdinW. ALUM i ALU

ASOL HU MContitua.. U USIX Emchment %. A31s 60 I 100

Eurnup Summary _W_' Basis for burnup used It estimate:
Fr^. SIL [ EWWLt I

Nominalt 18S_ ____W__ ___ _ _ _ __h__lth_ _ _ _ __d_ _

_ oudhig: 372 8 g Maf _ed bb .4eet m eeM.

ChecksF Estimated SLOWu

[hackS G .mup 0nEad EL HWh.venRO HUt
lMIMnal: 043[ _ 1.01l

ndLng: Omb

Thermal Power
Nominal Heat Blounding

0ot Heat Output
(Watts) (Weats)
9.0E241 1.2E500

Total Total

'Reader *dewn. core moval, loag, emppkg or other data co4nlmrg th koadatlon ceased for kue.

a..... _ TOW! ham forl W macsdaled wt tish witSheet asst be dvtkd by X heav metal mase IOgoI b9odfic how values (MW&dT)
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A
Fuel Radionuclide Inventory Worksheet

L Fad and Igingltv Lafnido
Fuel Hams FRR ASTRA (UALX-HEU) ALISTRLA

SNIF ID S 738
Fuel unita & Deow. 14 -WMT TYPE8

-e Metlal ses SOL.6.S, EOL.485ft
ROD Sbw*ag SIt* SRtS

'Fual decay start dt 2010
Esirae ad: 2010

TwniMst ATR (Uuht Waler, AJtn.. eo ItoD %. U)
UTspbate -nmw(uWd): 3672

Tubit Bt. Heavy 1etal Masa (MW 0.00116689
v-nd- Do Tes sw

Estimated
Canister usea.J

0.58

JIL Estimate; ^ X. xb b r y. Gamms Sources
Photon Total

CLiWd From NI a Bouqdin9 Fud Initial Activity Nominal Fuel Bounding Fud Energy Photons/seI
Radionucide Tempnlat Fuel Bumup (Wdr Bumup (MWdr (CI) iventueC11 Inventorles(CI) Group Moundingo
AC-227 1.4545E-10 7O2.69 1,405.38 0.OOE+00 1.02E-07 2.04E-07 Avq.U*V
Am-241 1.11900E3 702.69 1,406.38 o.OOE+00 7.fE4-01 1.57E+00 0.0150 2.711E+14
Am-242m 4.542sE-07 702.69 1,405.36 o.OOE+oo 3.19E-04 .3sE-04 0.250 s841E+13
Am-243 1.4921E-06 702.69 1,405.3 O.OOE+OO 1.05E-03 2.10ZE-3 0037s5 5390E13
C-14 s.72446-09 702.69 1,405.36 O.OOE+OO 4.02E-0S .04E8-06 o0575 5s3 13
CI3ff 1.3124E-32 702.69 1,405.38 Q.OOE+00 9.22E-30 1.84E-29 0.08so 3.379613
Cm-243 2.376E07 702.89 11,406.38 o.0E+00 5.fE4-04 3.33E404 6.1000 8.326E+13
cm-244 2.2a42Es0 702.69 1,406.38 0.OOE+00 3.0fE402 7.31E02 0.2250 Z94E+13
c237o 3.827E-05 702.69 1,406.38 0.OE+00 2.18E-02 5.37E4-02 0.3750 1.306E+13
C-2134 4.892397-1 702.69 1,405.38 o.00E+00 6.42E+02 1.84E+02 0so -046u
cP s 374477E098 702.69 1.40538 o.OoE+00 2.42E-03 4.s5E4-3 oasco 67E+13
Cs-137 2.5831E+00 702.69 1,40638 0.008E+0 2.02E+03 4.04E+03 12500 4M6E+12
Eu-124 82053E-02 702.69 1,405.38 o.OOE+00 1.77E+01 2.15E+02 1.7100 2j0OE+I1
Eu-13 3.2134E-02 702.89 1,405.38 O.OOE+00 .75E+01 6.02E+1 2200 4354E+11
Fu-4 f7429E-043 702.69 1,405.38 0.OOE+00 4.74E+1oo1 34E+4 27500 28-01E+0

-23 106874-02 702.89 1,406.3s O.OOE+00 7.48E+01 1496E+01 &5= z7s4E
1-129 7.63002407 702.69 1A40.38 0.00E+00 2.29E-04 1106E-04 seeo a32aE
ra-ss 380455E-l 702.69 1,405.38 0.00E+00 Z01E+02 4.02E+02 73500Y 82-0+

NF237 9.5479E40 702.69 1.40538 0.00E+00 S.71E403 34E4-2 110000 1.046E+Ot
Pa-231 8.9257E-10 702.69 1,405.38 0.00E+00 1.47E807 2s.6Ef0
Pb-210 3.7298-12 702.69 1,405.38 O.OE+o0 2.64E-04 5-29E-0
pm-147 21s152E+-0 702.69 1,405.38 o.OOE+o0 1.79E+03 .3se+03
Sr-23 2.05ssE402 702.69 1,405.38 0.OOE+OO 1.44E+01 3.89E+01
Pu-239 4.22398E-4 702.69 1,406.638 .OOE+00 3.01E41 6.02E41
Pu-240 2.4480124 702.69 1,405.38 O.OOE+00 1.71E4-1 3.43E1-0
Pu-241 6.8704E02 702.69 1,405.38 .OOE+00 4.83E+01 9.66E+01
Pu242 3.632E4-7 702.69 1,40.38 o.ooE+00 2.5sE4-4 5.1E0411
Pt-226 3.04SE-11 70269 1,405.38 0.00E+00 2.67E109 s035Es-0
It-228 21.3 E-1 702.69 1,4538 0.OOE+00 2.10E-12 4.20E-12
A-210S 1.964-091 70z69 1,40538 o.ooE+00 1.34E+02 2.76E+02
J-279 1.g3E1045 702.69 1,405.38 0.008E+00 9.Q9E4p3 12132E42
SU-126 1.1574E-05 702.69 1,405.38 .OOE+02 .13E-03 1.13E8-2
sr-go 2.7549E+30 702.69 1,405.38 0.00E+00 1.93E+03 3.1S+03
Tc-99 4.2239E-04 702.69 1 ,400.34 18OOE+0 2.97E41 5.94ETo1
Yh-9 .70840E-12 702.69 1,405.38 O.OOE+00 1.-E+09 2.67E8+03
Th-230 1.04& 729 ff3 .E00 -O-5 2.40E-05
rh-232 7,8132E.15 7CQ 69 fI053s osooE+00 5s4sE-12 1.1GE-11
Ther 4R40u3E-u 702Z69 1,40538 QOE+oO 3OE+03 789E.03
U-232 113151E407 70Z69 1,405.39 o.ooE+aoD s24E-0s 13s5E44 Thminil Poer
U-233 1.9564E49 702.69 1,40538 QOOEaO 137E48 Z75E-8 Nominal Heat Bounding:
U-234 1.8371E-04 702.69 1,406Ms QOOE+00 12sE41 25eE401 Haat H OuW
U-235 -2.7235E4S8 702.69 QOO3 1.13E402 9.36E403 1.13E402 (wns oanft
U-23S 1.5493E405 702.69 1,405.39 O.OOE+GO 1.Q9E402 2.18E402 ai6E+9t 7.13fE#
U-238 -4.2851E49 702.69 O.GO 1279E44 1.26E404 1.29E404 Tolal Total
Y-gD 2.75G5E+00 702.69 1,40538 QGOOE+00 1.93E+G3 3.87E+03
omhr Rafatnuldes 3.61 E+G3 723E+G3

mT~nIfsCdd¢ 0S -,B- pS---y^; .:. . v
Te tate Selection Summary

Fr SFD Used mainS for Pare ater Oiferaces
Re:acb lldlr GWTWAtER LIGH WATER F

Fu0l 88dddl ALUM AW__
0L HU Con U U
80L. Enrticlunent 93.15 eo 1 roo

Bmrnup Summary (UWdj B sbis for burnup used In estimat
FRom SFD Es trmted

rulwkF 702 1 b he mel meeded

Check. _ _

1Estlnurled Surnupt
surup Uuelpihr GIven sumu EstiHated EM HtWIven E06 HU

"minimall 0.40j 1.01

r~ah c eod ,ipigo- dw a a ncdh Id

W""ll fuq or all KW asodw wll oft wwhe nvid~ be ded by sOL heavy dW mas to gdotdl bp-Vhrl values (MWdlf l.

j

j

j

j

j

j

j
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Fuel Radionuclide hwentory Worksheet

J. FWee Template Information
Fuel Kame: FRR FMRB (GERMAY)

SNF ID#' 1056
Fuel Units A Dour 1S- 17R TYPE
HeayMel Mes: BOL.25f9; E0L22M8g
ROD Storage Slke: SRS

'Fel decay gt dat: 1994
Etnates asat: 2D10

TwmiAte: ATR W* Waler, Ahe. o0b 10D U)
'Trwplate SuuupptWd): 3672

Tenplate S0L Heavy Mea Mas OM: 0.00116689

Estimated
Canister usage:

1S'XQ7y

i Wpi M Y .W . I '. Years
'IL Felimatss - a. X, b y. y, Gamma SounCes

Photon TOtal
CIVUWd From Nominal Boundhg Fuel initial Activity Nom Fuel Eounding Fuel Ey Ptetonslee

Raclinuclide -Tempte Fuel Burnup (IWd) Surnup(mWe' (Cl) nvntodes(Cf) btventortes(C) Group (bounding)
A-227 4.5861E-10 272.74 645.48 0.00E+00 1.25E-07 2.50E-07 Avg. 11eV

An-241 1.7832E-03 272.74 645.48 O.ODE+00 4.86E-01 9.73E-01 0.0160 6.507E+13
Am-242m 4.3410E-07 272.74 45.48 O.OOE+00 1.1E-04 2.37E-04 0.0250 1.675+13
Am-243 1.4907 6 272.74 545.8 O.OOE+00 4.07E-04 s13E-04 CAM R13.Is5E+13
C-14 5.7162E-09 272.74 645.48 O.OE+00 1s6E-06 3.12E-W6 0067 1.264E+13
Q-36 1.3124E-32 272.74 645A8 O.OE+00 382E-30 7.16E-30 O.S6 7.es4E+12
C9-243 7.3s0007 272.74 645A8 O.OOE+000 5.06E-04 1.11E-04 001250 s207E+12
C-244 3.4s12E-0s 272.74 645.48 0.00E+00 s.60E403 8.64E402 02050 2.587E+12
Co-60 1.5261E-0 272.74 545A48 0.OE+00 2.61E-03 5.21E-03 o1.W 2s.24E+12
C6-134 1.6s31E402 272.74 545.48 .OOE+00 4.62E+0O 9.24E+0 0505 47asE+13
Cs 135 34477E406 27.74 645.48 Q.OOE+OO 9.40E-04 1.ssE43 oe50D 1.t14+12

Cs-t37 2.2800E+aO 27.74 545.48 QO.OE+00 &22E+02 124E+03 12SOO 5se2sE+11

Eu-154 3 ess6E402 27.74 545.48 Qo.oE+ao 1.00E+01 2.00E+01 1.750D 23sIE+10

Eu-1E5 9s5841E403 27.74 645.48 QO.OE+CO 2.64E+00 528E+00 22500 Zs949E+07

Fe-Es 4.6s77E404 27.74 545.48 Q.OOE+CO 126E-01 ZE56E41 2.7500 1.772E+OS

H43 6.0485E-03 27.74 645.48 QOCOE+CO 1.65E+00 3.30E+00 3SCO 1.127E+05

Kr-5 1.48ssE-01 2m.74 545.48 Q.ODE+CO 4.09E+01 8.1sE2+41 7Coo 2.88X+01

Np-237 9-ss34E46 27.74 645.48 Q.ODE+CO Z681E403 s.21E403 1ROCOO 3242E+CO

Pa-31 IAssE-09 27.74 545.48 QODOE+00 4s61E407 sD3E47

-

Pb-210 2.6631-I1 272.74

1.17E-01 2.34E41
Pe-240 2-4379E-04 272.74 545.48 0OOE+00 e.65E-02 1.33E41
Pu-241 4.2511E-02 272.74 545.48 0.OOE4+0 1.16E+01 2.32E+01
PU-242 3.632E4-07 272.74 545.48 .OOE+00 9.91E-05 1.98E-04
Ra-226 1.4725E-10 272.74 645.48 0O00+0D 4.02E-08 8.03E48
Ra-228 8.9760E-15 272.74 645.48 0.OOE+O0 2.45E-12 4.90E-12
Ru-106 1.9752E-04 272.74 545.48 0.O0E+0O 5.3sE-02 1.08E41
Se-79 12933E-05 272.74 545.48 QO00+00 3.32-03 7sE5-03
Sn-126 1.1574E-0 272.74 545.48 Q.OOE400 3.16E-03 6.31E-03
Sr-90 2.1680E+00 2M74 545.48 QODE+00 5.91E+02 1.18E+03
Tc-99 4.2239E-04 272.74 545.48 0.O0E+O0 1.16E41 2.30E-01
Th-229 3.9270E-12 m74 545.48 O.OOE+00 1.07E-09 2.14E2-
Th-230 3
Th232 1
T1-20 4
U32 1

1.3578E48 272.74
272.74

4.705E-06 272.74
1304524s7 272.74 Thermal Power

Nominal Hrat Sounding
O0uot Hebat Outout

U-235 -2.7235E4s 272.74 0.00 6.07E-03 4.33E43 .07E-03 I its i 1 a.)
545A8 O.OE+00 4.23E-03 a45E-03 I 7YIE+00 1.ABE+M1

0.00 . 7.ssE-05 7.44E-05 75E6-05 I Total Total
;+00 272.74 545.48 .O0E+00 5.91E+22 1.1sE+03

5.93E+02 1.19E+03

Basis for Parameter Diferences:Fromi 8FD Usoed I1
R1actor Moderndw UGOr WATER UGHT WATER

Fuel CbdlVig ALUM ALUM
SOL. HU Conatuen: U U

30L Earihmart %. 912s7542 e o I 100

Burnup Summary (MWd? Bass for burnup used in estimate:

FromS WD Edatinated

Chlecks"

- I I Eallmala B u nm up!
umj Nutaw~ Genna 0 _ wlE HWGVsn M4Y

to ia: 06734 __ _ _ _ 1 1.01
Swondlrg: 0.67

'Reactor d imer W amsocial ed WMsOf, etwokeer e0xidste cdviled bg ihnteavamlal vasnd barh 5.5.

'Tostal bw e r dtha b et odaled wim thh w oele te s telb iided bay 601 heavy metal nas t get ep dl btlu vaie (MwG%
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Fuel Radlonucild Inventory Worksheet
L Fuel and Thepate Inwnmllo ail .:

Fue Nae FRR MIII (UALX HEU) AUSTRALIA
SWI 0 #: 649

Fue Upit & Deqew. 12 -ASSEMBLY
HeavyUMtallMts: BOL.&32ko EOL3.317k
ROD Stlrae Saw: SRS

'Fud decaystat da: 2010
Estimaame d: 2010

Tempits ATR (Ugt Water. Akn.. 60 o 100%. U)
'Tesptafa Burnwp(UW* 3672

Tenplate DC1 Hea Metal MIn OM: 0.00116689
Tenolaft Decoa Tho ya

Esthiated
Canrstor usaC

18xl -l
0.50

L Fstut . t6 XU b Y. Y& Gamna Sources

Photom Total
CVNWd From Nmninal Bounding FuDl Inithl Activity Nomina Fuel Bounding Fud Energy Photons/see

Radionucide * TeniatI Fuel Burnup (iWdf Burnup (UW0' (Co hIventorles(Co bwentodes(CI) Group (boundhig
Ac-227 1.4545E-10 3.41 6.82 0.00E+00 4.96E-10 9.92E-10 Avg, MOV
An-241 1.1190E-03 341 6.82 O.ODE+00 3.82E-03 7.63E-03 0.0150 1.316E+12
Am-242m 4.5425E-07 141 6.82 O.E0+00 1.55E-06 .10E-06 0.0250 2.s34E+n1
Am-243 1.4921E-06 3.41 6.82 O.o0E+00 5.09E-06 1.02E-05 0.0375 2.615E+t1
C-14 5.7244E-09 3.41 6.62 0.00E+00 1.95E-0S 3.90E-0 0.0575 2.52M.1
C936 1.3t24E-32 3.41 6.82 O.OOE+00 4.47E-2 .96E-32 0.0850D t646e.11
Cm-243 2.3676E-47 3.41 6.82 O.OOE+00 8.07E47 1.61E-06 0.1250 1.420E11
Cm-244 5.2042E-05 3141 6.82 .OOE+00 1.77E-04 3.55E-04 02250 1391E+l1
Co-60 3.8208E405 341 6.82 0.00E+00 1.30E-04 2.61E-04 0.375 6.726E+10
Cs-134 4.8593-01 3.41 6.82 O.OE+00 1.66E+00 3.32E+00 05750 9.238E+11
Cs-135 14477E-08 3.41 6.82 0.00E+00 1.18E-05 2.35E-05 0.8500 12246+11
Ce-137 2.8731E+D0 141 .82 0.ODE+00 9.80E+00 1.96E+01 12500 2.407E+10
Eu-154 8.2053E-02 3141 .82 0.00E+00 2.80E-1 5.59E41 1.7500 1.009E+09
Eu-155 3.9134EM 3.41 .82 0.00E+00 1.33E-01 2.67E6-1 22500 2.117E609
Fe-55 6.7429E-03 3.41 .82 O.OO+00 2.30E-02 4.60E-02 2.7500 121sE407
H-3 1.0599E-02 141 8.82 0.ODE+00 3.61E-02 723E-02 3s5o 12216.06
1-129 7.530DE47 3.41 6.82 O.OE+00 2.57E-06 6.13E4S So.00 4.35i20
Kr-85 2.8595E-01 3.41 6.82 O.OE+00 9.75E6- 1.95E+00 7.00 4.891E-01

237 9.5479E-0 3.41 6.82 0.00E+00 3.26E-05 6.51E-05 11.0O00 5.518£402
Pe-231 89297E-10 3.41 6.82 O.OE+00 3.04E-09 6.09E-09
PD-210 17609E-12 141 682 0.00E+00 128E-1 1 2.56E-11
Pm-147 2.5452E+00 141 .82 0.00E+00 8.68E+00 1.74E+01
Pu-23 2.0s50-e2 3.41 #82 O.OOE+00 7.01E4-2 1.4-01
Pu-239 42838E404 3.41 .82 O.OE+0O 1.46E-3 2.92E03
Pu-240 2.4401E-04 3.41 6.82 OOO+c00 8.32E-04 1.66E43
Pu-241 a8764E-02 341 6.82 O.OE+00 2.34E-01 4.69E-0
Pu-242 3.6329E-07 3.41 6.82 O.OE+00 1.24E-06 2.48E4-
Ra-226 3.8045E-11 3.41 6.82 0.00E+00 1.30E-10 2.596-10
Ra-228 2.9902E-15 3.41 6.82 0.OOE+00 1.02E-14 2.04E-14
Ru-108 1.905E4-01 3.41 a82 0.006+00 6.50E-1 1.30E+00
Se-79 1.2936E-05 141 682 O.OE+00 4.41 E-05 882E-06
Sn-126 1.1574E-06 141 #82 O.OE+00 1956E-0 7.89E-05
Sr-WO 2.7505E+00 141 6.82 O.00E+00 9.38E+00 1.886+01
Tc-99 42239E-04 3.41 .82 0.OOE+00 1.44E-03 2.88E43
Th-229 1.8848E-12 341 6.82 .OOE+OO 6.43E-12 1.26E-11=
Th-230 1.7042E4- 3.41 6.82 0.006+D 5.81E-06 1.16E-07
Tn-232 7.8132E-15 3.41 6.82 0.00D+00 2.66E-14 5.33E-14
T920S 4.40S3E-0 3.41 6.82 0.00E+00 1.50E47 3.00-07D
U.232 1.3151E-07 3.41 682 0.00E+00 4.48E-07 8.97E4-7 Thennal Power
U-233 1.9646-09 141 .82 0.00E+00 6.67E-09 1.33E6- Nominal Hea Soundin9
U-234 1.8371E-04 3.41 .82 O.OE+00 626E-04 1.25E-03 Output Heal Output
U-235 -2.7235E-06 3.41 0.00 646E43 6.45E-03 .46E-03 tWaft) (Watsf)
U-236 1.5493E-05 3.41 682 C00E+00 528E-05 1.06E-04 1J3E-01 3.4641
U-238 -42861E-09 3.41 0.00 1.12E-04 1.12E-04 1.12E404 Total Total
Y-90 2.750CE+C0 141 6.82 O.OE+00 9.38E+00 1.88E+01
Oter Radi 1.75E+01 3516.01

TL tnpt Selection Sr !, Itu Sa ,sad Checktt .
T ate Selectin Sum q _

Fron SFD Used a for Parameter Differencemc
Reader ModeratI o Gi WATER LMHTWA1ER

Fuel Cbd : ALM
SOL HU Constibtents U U

BCL Enrihmnt % 89.99998816 60 100

Burnup Summary (_wdfor Ease o bumup used In estimata:
FronF Eitd

momln[b 1 1 1 1 1 3.4 ljncjoialildau3 idUSed

So nd iFi 6.821egdr bwm4. _ me bald t i~bum4

Checks
Estilated DunuWpI

:6rnm I 00 Given SuIp Estriaed EOC H1lMke EC HU

Doutngh:1 0 01
'Readtor 1, wcoZ lovi.sto/ap. d phg oroF_ dale llut bdmagon cesd br lucl

S uWw o llk s sodl w~h hiswofhs u edie y Mhayfkdms o o pcf ui am(M~~.

-J

J

l
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Fuel Radionucl de Inventory Worksheet - I

1. Fvdldrd Temndte InlnnatO- _
Fuel Nmme: FRR MTR (UALX-INEU) JAPAN

SNF D~ 60e3
Fuel Unts & Deon 12 -MTR TYPE
Heav M tl Mass: BO1 563kg, EOLd3.553kg
ROD Storae Si: SRS

'Fue decay lat date: 2010
EdkTa Wstesdef: 2010

Teniedate: ATh WV04 Water, Alnu. 60 10 100%, U)
TniplFte Sunuup(MW : 367.2

Templte 0OL Hev Mal Mses OM: 0.0011669
Temnlate Decay Time: S years

Estimated
Canister usage:

1x810'
1 0.33 1

IL Eslinwtes in x. Xb b y. Yb Gauna Sources
Photon Total

CiMWd From Nominal Bounding Fuel Initial Activity inoinal Fuel Bounding Fue Eay Photonslsec
Radionuclide Tenpiate Fuel Burnup (MWdd Sumup (UWdf (Cl) irventorles(CI) Inentorles(CI) Group (bounding)
Ac-227 1.4545E-10 67.30 134.60 0.OE+00 9.79E-09 1.96E-06 Avg. NYV
Arn-241 1.1190E403 67.30 134.60 0.001+00 7.53E-02 t.51E-01 0.0150 2597E+13
Arn-242m 4-5425E-07 67.30 134.60 O.ODE+00 3.06E-05 6.IIE-05 0O250 5594E*12
Am-243 1A921E-06 67.30 134.60 O.ODE+00 1.00E-04 2.01E44 O.375 5.162E+12
C-14 5.7244E409 67.30 134.60 O.ODE+00 3.85E-07 7.70E07 OD575 5.076E+12
CS36 1.3124E-2 6730 134.60 O.ODE+00 8.83E-31 i.77E-0 OD650 3236E+12
Cm-243 2.3676E-07 67.30 134.60 O.ODE+00 1.59E-05 3.19E-05 0.1250 2AMM+12
Cm-244 5242E-05 67.30 134.60 O.ODE+00 3.50E-03 7.00E-03 02250 2-743E+12
Co-6O 3.8206E-05 67.30 134.60 O.ODE+00 2.57E-03 5.14E-03 03750 1.328E+12
Cs-134 4.8693E-01 67.30 134.60 .ODE+00 328E+01 6.55Ee01 0.5750 1824E+13
Cs-135 3.4477Ei06 07.30 134.60 0.00E+00 2.32E-04 4.64E-04 02o0 2.554E+12
Cs-137 2.8731E+00 67.30 134.60 0.0lE+00 1.93E+02 3.87E+02 12500 4.751E+11
Eu-154 6.2053E-02 67.30 134.60 O.ODE+00 5.52E+00 1.10E+01 1.7500 1.993E+10
Eu-155 3.9134E-2 67.30 134.6D O.OiE+00 2.63E+00 5.27E+00 22500 4.179E+10
Fe-55 6.7429E.03 67.30 134.60 O.OE+00 4.54-01 9.08E-01 2.7500 2.404E+08
H-3 1.0599E402 67.30 134.60 O.lOE+O 7.13041 1.43E+00 3.50 2.e67E+07
1-129 7.5300E47 67.30 134.60 O.OE+0D 5.07E-05 1.01E-04 .0000 8.009t.01
Kr-fs 2.8595E-01 67.30 134.60 O.0+OO 1.92E+01 3.85E+01 7.000 8.928E+00
Np-237 9.5479E406 67.30 134.60 O.0+OO 6.43E-04 1.29E-03 11.0000 1.0060E+
Pa-231 &9297E-10 67.3D 134.60 O.OE+0D 6.010E53 1.20E-07
Pb-210 3.7609E-12 67.30 134.60 .ODE+00 2M3E-10 5.06E-10
Pm-147 2.5452E+00 67.30 134.60 O.OE+00 1.71E+02 3.43E+02
Pu-23 2.0650E- 67.30 134.60 0.OOE+00 1.36+00 2.77_+00
Pu-239 4238E-04 67.30 134.60 OOOE+00 288E-02 5.77E402
Pu-240 Z44O1E-04 67.30 134.60 QOE+00 1.64E-02 3.28E-02
Pu-241 6A764E-02 67.30 134.60 O.OOE+00 4.63E+D0 9.26E+00
Pu-242 3.6329E4-7 67.30 134.60 O.O0E+00 244E-05 4.890-05
Ra-226 3&80M6E-11 67.30 134.60 0.00E+00 2.56E-09 5.12E-09
Fa-27A Z.99D2E-15 67.30 134.60 O.ODE+00 Z.01E-13 4.02E-13
71A206 11.906E-06 67.30 134.60 O.ODE+00 128E901 69-06E+01
So-79 12936E105 67.30 134.60 O.OE+00 8.71E-04 1.74E-03
5n-26 1.9664E-09 67.30 134.0 0.000+00 1.3204 1.63-07
Sr-40 2.7505E+.0 67.30 134.60 O.ODE+00 1.85E402 2A70E-02
T-99" 4-2239E604 67.30 034.0 O.OE00-0 2.81-02 69E-02
T-229 1.8843E-12 67.30 134.60 0.000E+00 1.E-10 2.54E-10
T-23O 1.7042E000 67.30 134.60 0O.E0+00 1.05E+06 3.29E706
Th-=2 7.8132E-15 e7.30 134.8D QODOE+00v 5.26E-13 1.05E-12
Ti-20 4.40E3E43 67030 134.60 O.O1E+1 97E346 5.93E-06
U-232 1e315rEm07 S730 134.60 O.OOE+O r5E4r6 1.77E45 Tirernl Power
U-233 1.9564E49 67.30 134.60 Q.ODE+OO 1.32E075 2.63E407 Nomnina Het itounding
UJ234 1A31SVE44 67.30 134.60 O.ODE+CO 1.24E402 2.47E402 ,Output Hea Output
U-J235 -Z.7235E406 67.30 0.DD 6.90E403 67 iE403 6.90E03< /Wa1 1Wattl
t)436 I15493E45 67.30 134.80 QOOE+OD 11.04E -03 2.QiE403 aA3.40 GAWo2Et0
U-238 -4.2851E409 67.30 0.00 1.22E404 1.2iE44 122E44% Tota Tota

Other Radlonuckles 2.7C5E0067.02 6.92E02
IL] TemPlhir Sd" &Mj, B'p &5mey. 'An Cbetks K '

Tempate Sclectio Surmnari|
ifreen SFO Use Basis 10 lPwainetr Offerences:

Riacor : U~r ATER usoIW~WAER I
Fue C laddinAU ALUb I

BOLMM COnStLIMMI&I U U
3OL Enrihment I 89 81998523 6050100 |

Bumup Summary MiSWdy B ______ _Waste for buup se imata:

Homik 673 N _wrnedbm bSF f2aaLt
soturmi. 134. d N edb bee imid a.

Estimated Iamupl
haup tu~ip~er Give Sunqup Estimated EOL HoUMAn EOL MM

Noibnal 0.05 '6.e
Bouanmng l00.12

'Reador Shunean. core moval. derage. Idp or eler dae conlrmhig bat hradalon esased lor km.

'Total bi apsi fork ai wN woksheet muslbeded BOL heavy meal e F up u WdT.
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I
Fuel Radlonuclide hvntory Worksheet

ly Fd and Tenplaft jnfonnAtio ,...ij

Fuel Name: FRR MTR fUALX-HEU) JAPAN
SN F U0 f1 60N

Fuel Units A Deewm 81 -MTR TYPE
Heavy Metal Usesm OOL-24818.g' E0LM4.78ftr
ROD Uioags Sft. SAS

'Fue ddmSattdats: 2010
Estimates as at: 2010

TemplaWt ATR (Ugt Waer, Alias. 60 t 100%. U)
2Template Sunp(MW4: 3672

TmPl" a0m Heavy Metal Nae_ (Kl) 0.00116eM
Teuplai DeM TM= 5 Yeas

Estimated
Caniste usage:

1 3.38

-IILEstimate A US Is b y. Yb Gamma Sources

Photon ToWd
CiIIIVd From Noninal Bound Fueld ba AC"lty Nominal Fad Boundng Fued EWy Photonrssa

RadIocucilde Template Fud Burnup (uVdf Burnup (UWd) - (Ci) Ilventoree(CI) Inventodes( Group (botmluing)
Ac-227 1.4545E-10 30.68 61.37 O.OE+00 4.46E-09 &93E-09 Avg. 1eV
Am-241 1.1190E-03 30.68 61.37 O.OE+00 3.43E-2 6.87E-02 0.0180 1.184E613
Am-242m 4.5425E-07 30.68 6137 O.O0E+00 1.39E-05 2.79E-05 OD0250 2S5E+12
An-243 1A921E-06 30.68 61.37 O.OOE+00 4.58E-05 9.16E-06 0.0375 2.354E+12
C-14 5.7244E-09 30.68 61.37 O.OOE+00 1.76E-07 351E-07 o.0S75 2.314E+12
C136 1.3124E432 30.68 61.3 O.OOE+00 4.03E41 805E-31 0.0850 1.476E+12
Cm-243 2.367E-07 30.68 61.37 O.OE+00 7216E-06 t.45E-05 0.1ZS0 1238E+1
Cm-244 5.2042E-05 30.68 61.37 O.ODE+OO 1SO0E-03 3 tsE43 0225 t2S1E+1Z
CO-60 3.s210sEgs 30.6B 6i.37 O.OOE+OO 1.17E403 2.34E403 OZ7S0 &Sc4E11
C-134 4.86s3E-01 30.68 61.37 O.O0E+00 1.47E+01 2.5E6+01 07.750 .325E+62
CFF135 &.4477E-06 30.68 61.37 O.OE+00 1.06E-04 2.12E-04 OA.OO 4.264E+11
CP-137 2.873.E+-0 30.68 61e37 0O.E+00 82E+01 1.76E+02 12500 28166E+1
Eu-154 a2cs3E42 30Q68 81.37 O.OOE+OO 2-52E+00 &04E+00 1t7500 9sOB4E+

Eu-155 3&134E402 30.68 61.37 OooeE+00 1.20E+C0 2.40E+eo 22500 tSOSE+10
Fe-s5 6.729E403 3Q.68 6t37 Q.OOE+OO ZQ07E41 4.14E-t 2.7500 1COME4011
H-3 1.05ssE02 30.6e e1.37 Q.OOE+OO 32sE401 &.soE-01 3s5000 12t6E+07
1-129 7.s300E407 30.68 61.37 O.OOE+OD 2.31E-0s 4.62E456 SAM ~ 83a6E+01
Vj85 285s5E-Oi 30.6s 61.37 QODOE+oO a77E+00 1.75E+01 7.000D 4.z7sE+oo
W237 9.5479E-M 30.6s 61.37 QODOE+CO 2.s3E404 S.B6E C4 11.000e 4325E-0t
Pa 231 aU29E-10 30.6B 61.37 Q.OOE+Co 2.74E46 5.48E-08

J
j

j

j
P1-210 3.7609E-12 30.68 61.37 o.OOE+000 .1sE-10 2.31E-10
Pn-147 2.5452E+00 30.68 61.37 0.06E+00 7.81E+01 156E+02
Pu-238 2.05soE-02 30.68 S137 0.00E+00 6.31E-0 126E+00
Pu-239 4.283sE-04 30.68 61.37 0.00E+00 1.31E-02 2.63E-02
Pu-240 2.4401E-04 30.68 61.37 O.0OE+00 7.49E6-3 1.SOE-02
PU-241 6.8764E-02 30.68 61.37 0.00E+O0 Z11E+00 4.22E+Co
Pu-242 3.6329E-07 30.68 61.37 0.OOE+00 1.11Es-0 223E-05
Ra-226 3.8045E-11 30.68 61.37 0.OOE+00 1.17E-09 2.33E-09
Fa-228 2.902E-15 30.68 61.37 o.O6E+00 918E-14 1.B4E-13
Ru-106 1.9056-01 30.68 61.37 0.0E+00 5.6SE+O0 1.17E+01
So-79 1.2936E-06 30.68 61.37 O.0E+00 3.97E-04 7.94E-04
Sn-126 1.1574E-0s 30.68 61.37 o.0oE+00 3.556-04 7.10E-04
sr-9o 2.7505E+00 30.68 61.37 O.OE+OD 8.44E+01 1.69E+02
Tc-99 42239E-04 30.68 6t.37 O.OOE+00 1.30E-2 2.59E-02
Th-229 1.884SE-12 30.66 61.37 OC.OE+00 5.78E-11 1.16E-10
Th-230 1.7042E6- 30.68 61.37 O.O0E+00 5.23E-07 1.0CE4-
Th-232 7.8132E-15 30.68 61.37 O.0OE+00 2.40E-13 4.79E-13
T7-208 4.4063E-08 30.68 61.37 O.D0E+00 1.35E-06 2.70E-06
U-232 1.3151E-07 30.68 61.37 Q.0OE+00 4.04E-06 &07E-06
U-233 1.9564E-09 30.68 61.37 o.00E+O0 6.OOE-06 1.20E4-7
U-234 1.8371E-04 30.68 61.37 0.00E+00 5.64E-03 1.13-02
U-235 -2.7235E-06 30.68 0.00 4.99E-02 4.98E-02 4.99E-02
U-236 1.5493E-05 30.66 61.37 QOD.E+00 4.75E-04 9.51E-04
U-2 42851E-09 30.68 0.00 5.84E-04 5.84E-04 .84E-04
Y-CO 2.7506E+00 30.68 61.37 .OOE+00 644E+01 1.69E+02
Other1adionucIdes 1.586+02 3.16E+02

I Tgnplate Sdtecs -m Buni summary- ad e
Template Seecto Summary .

Ross SFD Uhd Basis br Parameter Differences
Reactor M1dera7 U<WT ER UGHT WATER

Fud Cbddg AW ALUM
BOL Ml ConsSt*uwas U U

WL Ezwrlchvnt Y, 93.0000013 60 Is 100

Burmup Summwy (Wd fo Bad r bunmup used [iN estimats:
From SPA Eatmsled

NMd 61 turregaielakwire Ftdt N"e aUgmd

[~~~' I ______~s~mle EsDatdKO IWlm 0.Burnup Uull W Gbv Bumup Esthl.b EOL HINlWI EO HU
mamint.fll-oeo I

._nin: , , SO0t1

j

I
Thermal Power

Nominal Heat Bounding
Outprt I Heat output
(Wlle (watts)
15E6.O0 at1E1400

Total Total

'Pleatkv .lsbwn, -~ rem~oval storage. atr II g or COWie dal conflnvmlIW ki radlallm ceased f0r fuel.
0
rtod bumw fbrd lld kWassocded elMh lIfe WO*laMet n be divided by 904. heav metld mkase hi get spedlic burp vake$ (KfWdMT).
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Fuel Radionuclide hwentory Worksheet
.FaeandTimigat. Inimtion

Fuel Nam.: FRR MTIR UALX-EU) NETHERLANDS
SNF ID 4: e09

F"l Unks A Deecr. 14 -MTR TYPE
Hevy 111eal Mess: BOt.3.192kq, EOL3.18skg
R0 Storage Sib: SRS

'Fuel decay Mrt date: 2010
Estimates ae at 201o

Template: ATRh OUO Water, Akin.. 6010100., U)
ftreplae Bulnwp(UWd): 3472

Templte BOE Heavy MetMl Mm (1T): 0.00116689

Estirated
Canister usage:

110.580 1

L Esitimates ^. xb b y. y5 Gamma Sources

Photon Total
CIIUWd From Nominal BoundIng Fuel hita Actqity Nominal Fuel Bounding Fuel Energy Photonshtsec

Rtacgonuclkde Template Fuel Burnup (UWd Burnwp (IUWd) (Ci) Inventories(CI) bIvenorles(Ci) Group (hounding)
Ac-227 1.4545E-10 3.98 7.96 O.OE4+00 5.79E-10 1.16-9 Avg. NeV
Am-241 1.119DE-03 3.98 7.96 0.00E+00 4.45E-03 8.90E-03 0.0150 1.535E612
Am-242m 4-5425E-07 3.98 7.96 O.ODE+00 1.61E-06 3.61E-06 0.0250 3.306E+11
Am-243 1.4921E-06 3.98 7.96 O.OoE+00 5.93E-06 1.19E-05 0.0375 3.05tE+11
C-14 5.7244E-09 3.98 7.96 O.OOE+00 2.28E-08 4.55E-08 0.0575 3.ooOE1
C-36 13124E-32 3.98 7.96 OOE.0 00 5.22E-32 1.04E-31 0.0650 1.913.E11
CK-243 2.896E.07 3.98 7.96 O.OE+00 9.42E4.7 2.8BE406 0.12s0 1.657E441
CInI244 52042E405 3.98 7.96 0.03E+00 2.0F7E404 4.14E404 0225 1.622E41

Co 80 3.82D8E405 3.98 7.96 O OOE+OD t1.52E404 3.04E-04 o.37sr0 7.847E+ 10

Cs-134 4.8693E-t0_ 3.9B 7.96 Q.OEODE 1.94E+00 3.87E+00 0.5750 1.078E+12

Cs-135 3.5477E06 3.98 7.96 QOD.E+00 3E4-05 2.74E-05 o11600 16509Er
Cs-t37 2.9276Et+0 3.98 7.96 0 E06+00 1.14E-01 2.19E-01 12500 2esE410
Eu154 6.2DS3E402 3.98 7.96 O.00E+00 326E-01 ffS3E401 1.7s 0 1.178E449

Eu-155 3.9134E402 3.98 7.96 O.ODE+00 1S56E-t 3.t1E401 225s 2.470E409

FeSS 6.7429E403 3.9B 7.96 QODOE+00 2.68E402 5.36E42 2.7s00 1.42tE407

H-3 1.0599E402 3.98 7.96 O.OOE+00 4.22E402 S.43E402 3SWO8 1 57--E+0

t-129 7.530DE407 3.98 7.96 O.OuE40D 3.0DE406 SS9E46 6&00 4.97IE4Co

Kr485 2.859SE-01 3,987 7.9 O.ODE+00 1.W4E00 2.27E+CO 74100 bb44E-0t

Np237 9.5479E46 3.9S 7.96 O.ODE+00 3.6DE405 7.6DE45 Il000 6.252E-02

Ps-231 6.9297E-tO 3.98 7.96 O.ODE+DO 3.55E409 7.1DE409

Pb-210 3.7609E-12 3.98 7.96 O.0OE+00
Pm-147 2.5452E600 I

7
Pu-239 7.96 O.OE+00 1.70E-03 3.41E-03
Pu-240 2.4401 E-04 3.98 7.96 O.OE+00 9.71E-04 1.94E-03
Pu-241 6.8764E402 3.98 7.96 0.ODE+00 2.74E-01 5.47E-01
Pu-242 3.6329E4-7 3.98 7.96 0.ODE+00 1.44E-06 289E-06
Ra-226 3.8045E-11 3.98 7.96 0.00E+00 1S.1E-10 3.03E-10
Ra-228 2.9902E-15 3.98 7.96 0.00E+00 1.19E-i4 2.38E-t4
Ru-106 1.955E-01 3.98 7.96 0.00E+00 7.58E-01 1.52E+00
S0-79 12936E05 3.98 7.96 O.OE+00 515E-05 1.03E-04
Sn-126 1.15745-06 3.98 7.96 O.0DE+00 4.6DE-05 9.21E-05
Sr-90 2.7505E+00 3.98 7.96 O.00E+00 1.09E+01 2.19E+01
TO-99 4.2239E04 3.98 7.96 0.0DE+00 1.f8E-03 3.36E-03
Th-229 1J8s4BE-12 3.98 7.96 0.0oE+00 7.50E-12 1.50E-11
Th-30 1.7042E-06 3.98 7.96 O.ODE+00

U-232 1.d151E4-7 Thelmal Power

Nominal Neat nounding
Output eOatMlput
fWatts) tWatts)

E+00 1.46E-03
6.42E-03 6.40E-03 6.42E-03

-.---- -----. 4
QODUL+OD 5.16451- 1.ZME4 I Ze2-Oe 4.4E-0I

------ *a - . -
0.00 7.51t-E 7.5t1E-5 751E450
7.96 0.ODE+00 1.09E+01 2.19E+01

2.05E+01 4.09E+01

1otal IT1al

Odier Rac
earY. BLUnVOp u es '

. .

Frm SF0 Used FE

Reactor UodarfTWATUGIIT WATER IWT AS

*O L lfIlm n a lt u n tI
= ==i1cun~t. 220 6Cm 01100 I

Burnup Su (UWdV - iBasis for bumup used bI estimate:
I Eatknated s SEt ated
llol.-hal~~~~~~~~~~~Wrv J ~ m&i km hSeh -thwymei mm dss b~v

-dkW- 7s B~bnvvumbteA~ ci x

_ ~~~~~~~~~~~~Exhtimd BumuW

Bu p muI H Y / C hvnn EOL H Y

'Reackr edow .e. remnoval. Eaa. n 0 orhar dae cm St himadat ceaeed for uel.

dto brW W ford fuel easodatd w11 fft wuat mus! be dAd by SOL heavy medal mas gel specilic bunW valtw (Me W).
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J
Fuel Radionuclide iventory Worksheet - - -

L Fuel nd Templat lnfts n .
PuS NuMI FRR MmTR (UALX-4EU) TAIWAN

SNF Do: e28
PUS Units A Desor 35 -MTR TYPE
Heavy stSl Mat BOL-.764k; EOL.4.76l
ROO Storag SW. SRS

'Fud decay slut dus 2010
Estiate" asGol: 2010

Tempbab: ATR (Ught Water, AtiJI.. 60b 100lD U)
'Tnpbsts, Dnuup(uWd): 3S72

Tepl OL HeyMe lsts (l 0.00116689

Estimated
Canister usJ

8l1a(n I
I 1.46

Tempte Deesymln 5 yar
IL Esdmates F K. - b Y Yb Gamma Souces

Photo Total
CUMWd From Nomninal BoundingFuel InitialActvily Nominal Fuel Bounding FuS Energy Photons/tsc

Radkoewdlde Template FuS Burnup (lWd) urnup (lWdf . tventoules(CI) Inventores) Group (bouning)
Ac-227 1.454SE-10 3.31 6.63 0.00E+o0 4.82E-10 9.64E-10 A MaY
Am-241 1.119E6-03 3.31 6.63 0.00E+00 371E-03 7.42E-3 0.0150 127E+12
Am-242m 4.5425E-07 3.31 6.63 O.OOE+00 1.51E-06 3I01E-06 0.0250 Z755E+11
An-243 1.4921E-06 3.31 6.63 0.00E+00 4.956E-06 9.89E-06 0.0375 2.543E+11
C-14 5.7244E-09 3.31 6.63 0.00E+00 1.90E-08 3.79E-08 0.0575 2.50DE+11
Ct-36 1.3124E-32 3.31 6.63 O.OOE+00 4.35E-32 8.70E-32 o0860 1.594E+1 I
C-243 Z.3676E-07 3.31 6.63 o.oE0+00 7.85E-07 4s7E-06 0.12B0 1301E+11
CKm4- 52.42E-16 3.31 6.63 o.oDE+00 oo 72E-01 1. 06SE+04 02250 1453Et11
Co-60 3.820845-0 331 663 O.oDE+00 1.27E-04 2.s3E-04 0.3750 5.34E+10
Ca-134 4.B693E41 3.31 663 0.0oE+0 131E+00 223E.09 05.750 92E0E+9
C-135 3.477E406 3.31 6.63 O.OE+00 1.14E15 2)96E-1 osc 12M+I 1
Cs-137 2.8731E+00 331 6.63 0.00E+0D 9.s2E+00 1.9DE+01 12500 Z340Et10
Eu-154 s2053E-02 3.31 6.63 .OOE+o00 Z72E41 .A4E041 17ao ss13E+03
Eu-155 4s134E042 3.31 6.63 O.OOE+00 1.3042-01 2.4E-1 2203 ZsaE+Os
FeP-5 &7429E04 3.31 6.63 o.ooE+00 6.24E-02 4.47E-02 2750 1n4E+7
F-3 1.0596E402 3.31 6.63 0.00E+00 321.E2 74.3E6- 301t 113EtO_
1.129 7.5300E407 331 6.63 O.OOE+00 2.soE465 4.99E406 s.000 4-30sE400
Kr-ss 2.85ssEM 33i 6.63 o xE+0D 9.48E41 1.90E+OD 7.0000 4.805E-01
Np-237 9.s47sE480 3.31 6.63 OoO0E+OO 3&ISE-0 6.33E-0s 11.0000 .420E.02
Pa-231 s2967E-10 3.31 6.63 0.00E+00 1.s6E-09 2.12Es-0
FP-210 3.7609E-12 3.31 6.63 0.00E+00 1.2sE-11 2.45E-11
Pm-147 2 5452E+00 131 6.63 0.0DE+00 8.44E+00 1.6sE+01
Fu-238 2.0550E402 3.31 6.63 noo0E+aO 8.81E-2 1.36E41
PuF239 4.283SE44 3,31 6.63 Q.OOE+CO 1 .42E403 ts84E43
Pu-240 2.4401E404 3.31 6.63 O.ODE+aO s.osE404 1.62E403
Pu-241 6.6764E402 3.31 6.63 O.DOE+00 2.28E401 4.5BE401
Pu-242 3.632sE407 331 6-63 nODOE+00 1-<E0E a8 Z1 E-06
Ro-225 &F043E-11 S.3 Usd3 BsfE+oP 12BeE-0 2ae2E1e
Rs-= 2.9902E-15 3.31 6.63 O.OOE+oo sw91E-15 1.SsE-14

Ru-106 1.9055E-M 3.31 6.63 o.00E+00 6.32E41" 1.26E+00
SO-79 125J36E456 3.31 8.63 o.ooE+ao 4-2sE456 aSsE-s

Rec12 o 1.1n74Er s 3.31 6.63 o.ooE+aO 3J4EAR 7.67Es
Sr- nc 2.750sE+00 0 31 6.63 O.ODE+OO s12E+0D 1.82E;41
TC-99 4.223sE404 3.31 & 63 o.oOE+00 1.40E-03 2.saE403
Th-229 i.BB48E412 3.31 6.63 QOO0E+00 5.25E-12 1.2sE-11
TIFZ3O 1.7042E48 3.31 6.63 0.00E+00 s.6sE48B 1.13E407
TIF2Mp 7S8132E-1r 3a31 6.63 fQOOE+Ou e5E-14 saStE-14
TFIa6 4.4063E48 3.31 &63 O.aaE+00 1A46E407 Z92E407
U-232 1.3151E407 3.31 653 Qa0E+00 4-3EE07 a7E4 Thermal Power
U-233 1.9564E409 3a31 0.63 Q.ooE+eO UB~E-a 1.3DE48 Nominal Head Bounding
UF234 1.8371E4 1

8.bu6.63 O.ooE+OO _6.0sE44 1.22E43 Output tt -Out

Ut-s -2.7235E-08 3.31 MoD oo.ssE43 s.ssE-03 9.5gE-03 (~ Watts)
U236 1.54s3E-5 3.31 6.63 O.OOE+OO s&14E0s 1.e3E464 1.631 arfE-01
LI238 .4.281E-09 331 Mooo 1.09E404 1.09E404 1.09E404 Total Total
Y-90 2.755E+00 331 63 .OOE+os 9.12E+00 1.82EtO1
Other Radioncldes 1.70Et41 3.41E+01

ILTempbbt Selectionummary. Burvarp Summax wA Clfbec A
Template Selecon Summaay

Fro SFD Usd Basis f to P ater Dftrlnce O
Fcbr b r WHT A 1ER uawwT zER

F C0 AL: ALU U
BOL HS Condfluaenb U U

OLb Em~chment %.I 9 19000551 ODe0o 100

Reac Summrny (mWd h fr cueaup used ed h sr mat
Frl a SFe mste tedb

NMuha 3 3t o calatsi h 1 to hy1w ros ekyd
Bendbl 0.0' b9S~~~~~~e* assurdio tIM *W bw

Surnup 11ulthr Givan Buru Estimated EOL HlIlGhre EOE NM1

Doundhg . 0.00
'Reakr ,n*W cow rwa s~aoe sophb or torw dab confirkvMgh Inramdadlon cesdbr fuel.

'Tdi t hra b- am1a4 d Uh s w _k mmt w bddedbty 8t.hswy meal n o90tsp~bkbunW vdlusstWd1UT).

J
J

j

j

j

j

J

--A

JI

-J
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Fuel Radionucflde hwentory Worksheet . t,,

XFad e T-late Initformion, -
Fuel Name: FRR MTR (UALX4-EU) ARGENTINA

SNF ID t: 647
Fuel Units A Dow: 30 -ASSEMBLY
HeavyMetalMitst: BOL.18.75kg EOL=18.714kg
RO Storage Sllt: SRS

'Fud decay *tartdte 2X10
Eatimates as el: 2010

Template: ATR (Liht Water, Akin.., 60 l 100%, U)
'esmplatet Euup(UWdO: 3672

Template BOL Heavy Matal Ilass. (AlM: 0.00116689
T Mmate Dae- Tha: 5 s.

Estbmated
Canister usage:

1tx10
1 125 1

II. Eatimatas m~ a 3 xb a y. ye Gmma Sources

Photon Total
CVUMlWd From Nominal Bounding Fuel Initial ActivIty Nominal Fel Bounding Fuel Energy Photons/eec

Radbonuclide Template Fuel Surnup (Wd) Buntup (UWd' (C) saventorles(C) *iventorles(CI) Group (bounding)
Ac-227 1.4545E-10 34.09 68.19 O.OOE+00 4.96E-09 9.92E-9 Avg. MaV
Am-241 1.1 190E-03 34.09 68.19 O.OOE+00 3.t82E-02 7.63E-02 0o01SO 1.316E13

Am-242m 4.5425-07 34.09 68.19 O.OOE+00 1.55E-05 3.10E-0f 0250 2.834E12
Amn-243 1A921E-06 34.09 68.19 O.OOE+00 5.9E-05 1.02E-04 00375 2.615E+12
C-14 5.7244E-09 34.09 68.19 O.OOE+00 1.95E-07 3.90E-07 O0f075 2.573+12
Cl- 1.3124E-32 34.09 68.19 O.OOEe00 4.47E-31 895E-31 0.0850 1639E612
Cm-243 2.3676E-07 34.09 68.19 O.OE+00 8.07E-06 1.61E-05 0.1250 1.420E612
Cm-244 5.2D42E-05 34.09 68.19 0.OOE.00 1.77E-03 3.55E-03 02250 1206E+12
C>60 3.820BE-0 34.09 68.19 O.OOE+00 1.30E-03 2.61E-03 0.750 6&7265E11
Cs-134 4.8i93E-01 34.09 6&19 0.OOE+00 1.66E+01 3.32E.01 05750 9238E+12
Cs-135 3.4477E-06 34.09 68.19 .OE6+00 1.18E-04 2.36E404 o.0 1.294E+12
Cs-137 2.8731E600 34.09 6819 O.OOE+00 9.80E+01 1.96E+02 1250 2407E+11

1-129
Kr-85

7.5300E-07
2.8595E-01
9.5479E-06
B 9297E-10

34.09 68.19 O.OOE600 2.57E-05 6.13E-0f 590zD 5204E401
34.09 68.19 O.OE0+00 9.75E+00 1.968+01 7.000 5.43E60
34.09 68.19 O.OOE+00 3.26E-04 6.51E404 11O0 66.17E801
34.09 68.19 O.OE0+00 3.04E-06 609E-06 I

-237
Pa-231
Pi-210

_- PU-239
Pu-240

4283BE-04
24401E-04
6Z8764E-02
3.6329E-07

34.09 68.19 O.S0E+OO 1.4SE-02 2.92E-02
34.09 68.19 0O.0E08O 6.32E-03 1E6-02
34.09 68.19 O.OOE+00 2.34E+00 4.69;+00
34.09 68.19 0.00+00 1.24E-05 2.48E-05

Pu-241
Pu-242
Ra-226

Sn-126 1.1674E-05 34.09 68.19 0.00E8O+ 3.95E-04 7.B9E44
Sr-go 2.7505E+00 34.09 68.19 0.006+00 9.38E+01 1.88E+02
Tc-99 42239E-04 34.09 68.19 .OOE+00 1.44E-02 2.E-02
Th-229 1.8848E-12 34.09 68.19 0.OOED0 6.43E-11 129E-10
Th-230 1.7042E-0B 34.09 68.19 0.OOE+00 5.81E-07 1.16E-06
Th-232 7.8132E-15 34.09 68.19 0.OOE600 2.66E-13 6.33E-13
Tt-208 4.4063E-08 34.09 68.19 O.OE06+ 1.50E-06 3.00B-06
U-232 1.3151E-07 34.09 68.19 0O.E0+00 4.48E-06 &97-06
U-t33 1.9564E-09 34.09 68.19 0.OOE+00 6.67E-06 133-07
U-234 1ti371E-04 34.09 68.19 0O.0E+O 6.26E-03 125-02
U-235 -7235E-06 34.09 0.00 .10E-03 8.014-03 &10E-03
U-236 1.5493E-05 34.09 68.19 0.00E+00 52BE-04 1.O6E-03

Thermal Power
Nominal Heat Bounding

.Ooutput Neat Output
- tWatt") Waffs)

1.73E+00 146E+00
Total Total-42851E-09 34.09 0.00 5.04E-03 5.04E-03 5.04E-03

2.7505E+00 34.09 68.19 0.00S+00 9.38E+01 1.88E+02
1.75E+02 3.51E+02-Other I

Template Selection Summary
Fm SFD Ud iBasis for Parameter Differences:

Reactor Modertor. IGHTWATiER UGl4WATER Pat Telwwe as uedtrx ftbolat"g ro
FUCI ALU ALUM T fuel adites AiR Tar on 1 mllattew lare (eiha lat nal AR a fauneI*

*OL tHt Cneuento- U rnk
BOL Eiwfcltmntt %. 20 - o 60 100

Burnup S (mary (UWdf _Bnlsis for burnup used In estimate:
From SFC _ _ E ___ I0

Bcund ~ 7 tnunw

Bhrnup Muttlplier Givn iwneup Estmatd COL HUI~vn EtL iMM
Hombull:o.i| *l

Reactor shutdown. ce removal, storage, ahopeng or eher dale cortning Ntat Imadallon eaased forAMl.

'rotal buupt lor al masoated wlth this worksll 'ist be dislad by S0OL heavy mal ass legDl apedflc burup values (MWOUT).

DOEISNF)REP-078
Revision a

March 2003
Page C-75 of C-581



I
Fuel Radionuclide Inventory Worksheet - I

Fual Nam: FM MTR 4UALX-LELU JAPAN
SW D h. 551

Fuel Units & D"ea 27 -ASSEMBLY
Heay Metal Uass SOL.17.48ag; EOL.17.46t
ROO Sraep Sit SR

'Fu decy stwt dat 2010
Estes deof, 2010

TwnplsIW ATR (10ht Watr. Akal.. 60 to 100%. IU)
'Tmpbat Buup(MUWd3c 3672

Tamtste 80L Heavy Metal Mss (NT) 00.116689

Estimated
Canister usage: s

18tW
1 1.13

Tamnph DM" Th 5S

I. Estni te. l x6 .X b y. Y _ Gamms Source

Photon Total
CUUWd From Noirku Bounding Fuel Initial ACti Nominal Fuel Bouning Fuel EneW Photonafsec

Radionucide Tempate Fuel Burnup(UWd' Bumup(MWdf- (CI) . nventorles(CI) IentodesCI) Group (houndingo
Ac-227 1.4545E-10 12.78 25.67 O.OOE+00 1.86E-09 .72E-G9 Avg l.hV
An-241 1.1190E-03 12.78 25.57 O.OE+00 1.43E-02 2.864-02 0.0150 4.933E+12
Am-242m 4.542sE-07 12.78 25.57 o.oOE+00 5.81E-06 1.16E-05 0.0200 1.o63Et12
Am-243 1.4921E-oS 12.78 25.57 O.OOE+00 1.91E-5 3.82E-05 0.037s 9S378+11
C-14 5.7244E-09 12.78 25.57 O.OE+O 7.32E-08 1.46EW-0 0.0675 95438+11
C138 1.3124E-32 12.78 2s.57 O.OEO 1.68E-31 3.36E431 0.0850 6.148E8,1
Cm-243 23676E-07 12.78 25.57 O.OOE+00 3.03E-06 6.0E-06 0.1250 5324E811
Cm-244 s2042E-05 12.78 25.s7 O.OOE+00 6.65E-04 1.33E-03 02250 5212E+11
Co-0 3.6208E-05 12.78 25.57 o.ODE+00 4.88E-04 9.77E-04 0.3750 PS22E+t1
Cs0134 4.8693E-01 12.78 25.57 0.0E+00 8.23E+00 1.25E+01 .S70 3.464,E12
Cs-136 3.4477E-05 12.78 25.57 O.ODE+00 4.41E-05 &82E-06 0.8500 4.852E+11
Cs8137 28731E.00 12.78 25.57 o.OE+00 3.67E+01 7.35E+01 1.2S00 S.0O6810
Eu-154 8.20s3E42 12.78 25.57 o.OOE+00 1.05E+00 2.10E+00 1.7500 3.7858.E
Eu-155 3.91344-02 12t78 25.57 o.ooE+00 S.OOE-01 1.00E+00 z2500 72398E40
Fe-6 6.7429E-03 12.78 25.57 O.OOE+OO 862E-02 1.72E-01 27500 4S8s8t07
H-3 1.0s599E42 12.78 25.57 o.OOE+00 1.36E-01 2.71E-Ot 3s000 5066E06
1-129 7-530oE-07 12.78 25.57 o.00E+0o 9.63E-06 1.93E8- 5.0000 Z804E+01
Ki-8s 2.859zE-01 12.78 25.67 0.00E+00 3.66E800 731E+0O 7000 Zs938E+00
r3-237 9.s479E-06 12.78 2z57 0.00o+00 1.22E-4 2.44E-04 11.0 3.3418E-0
P.231 &9297E-10 12.78 25.57 o.OOE+00 1.148-0 228E8-0

I

I
I
I
j

Pb2tO 1.760SE-t2 12.78 25.67 .OOE+00 4.8tE-tt 9.62E-31I
Pm-147 .15482E+-0 12.78 2557 O.ODE+00 31.4E+0 6.stE+ot0

-G238 2.05ssE42 12Z78 25.67 O.OOE+00 3.2E801 7.20E301
Pu2-9 4.2S3sE-04 12.78 25.57 0.008+00 5.48E-03 1.t0E-02
Pu-240 1.44801E04 12.78 25.57 o.OE+00 S12E-03 1124E4-3
Fu-24t 1.764E-02 12.78 25.57 O.OOE+00 71E8-01 1.76E+0O
Pu-242 7132E-15 12.78 25.67 OD.0E+00 4.64E-46 s20E-03
Pa-226 34.4sE-108 12.78 25.D7 .OOE+0O 4.638-10 1.73E-10
Ra-232 1.93 E-17 12.78 25.57 O.O0E+00 1.82E-14 7.66E-14
U3108 1.96545-01 12.78 2557 o.OoE+00 2.44E+00 4.87E+0O
54 79 12s3E-0s 12Z78 2ss7 O.OOE+OO 165sE44 331E044
Sn-12 1.1374E-04 12.78 25.57 O.OOE+00 12.3E-04 4.76E-04
S.-S -2.7260E+-0 12.78 20.07 O.OOE+00 3.52E+0 7.03E603
TC-29 4.2.3SE-04 12.78 25.67 O.OE+00 1.40E8-3 04.9E-04
Th-229 1.884sE-12 12.7s 255 ;D+0 2I - .2-

Th-230 1.7042E-S 12.7s 20.07 o.OoE+00 4.70E-0 4.36EW-0
Th-232 2.130E-S 12.78 25.67 o.0oE+oo00 .9E-14 .08E-1,3
Ther 4.4083E48 12.725 6.5 O.O8E+OO 53E07 1.13E206
Lo23 t.3tStE47 12Z78 25-57 o.OOE+oo h.6sE46 335E-06

U-M3 1.ss64E-09 12.78 25ss7 O.OOE+OO 2.sOE-0s &OODE-0

LI234 1 .8371 E-04 12.78 25s57 QOOE1+OO 2.3sE403 4.70E403
Lsm -2.73SE-06 12Z78 o.oo 7s6ME-03 7.52E-3 7.56E-W

U-236 Es54s3E0s 12.70 2557 Q.OOE+CO 19SE-04 3.S8E44

U236 -2ss1E409 12.70 o.oo 4.70E403 4 70E403 4.70E403
Y-s0 2.7so6E+00 12.7 25.57 O.OOE+OO 3.52E+01 7.03E+0i
otePmernuc~ &*s8E4.1 1.32E+02

IU. I ftoSelection un r - WM Susmary, end Checks _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Temptate Selection Summary _____ _|

From SFD Used |Balsb fr PaFreter Differences
Reator Uodarsto,7 A8UaWAR UI3IT WATER The TeM m used for tot reamer

Fuel Clddt g: AU1M ALUM TR l kwnI nealprsreeweece mard.
. fHU Constus: U U
8O0 Ebturchm %:I 2000000092 60 o t100

Bumnup Summawy (I'Wdjp _______ for burnup used in estin:mat
From SFD Est______

Nomkwl 12.7 No c ichdt.re he" res m dwyed.
DBninil 2S S B9 bwnup _ blemradb bor*

1CheCkS _ _ __ ___

I
i
i

Therma Power
Nominal Hel B Boundi

Opu e " Outpu
(We" (Wafs)
84SE41 130E6.0

Total Total

I

J

I
._ . . I ~Esth.te burvuld

nha-m tsw
-r r

Nomnhat
Boundhi _

Estirated EOL HUI/lvm EO HM
I EI

.Reator siul n ce remW. storage. shppirg or other del, wrhm" VW kmeaem ceased for fudl

'Total hmW for all ful assdated w~h, Oft workshet murt be dvided by L heaF meOl mae to ge speile bu W vausa (MWVVWI.

DO0ESNF/REP-M7
ReviSion 0
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Fuel 13adionuclide Inventory Worksheet ; I I
X Fad and Ternpgatc J etliou n ,'

Fuel fame: FRR MTR (UALX.U) TAIWAN
SNF ID# 4: 55

Fuel Units & Desn 23 -ASSEMBLY
HeWay Met Kas: BOL-34.797kg: EOL.34.797kg
ROD Storage Site: SRS

'Fuel decay slart datir 2010
E5tbrstes as of: 2010

Template: ATR Ught Wafer. Ahim.,e 60lo100%. U)
' T mplateunup(UW: 3672

Template sOL Heavy Metal Mass (UT): 0.00116689
*npa,. .a La. car

Estimated
Canister usage

0.96

IZ. Esiimatis m x. Xb b Y. Yb. Gaima Sources
Photon Total

CIUIIWd From Nombuil Bounding Fuel iitial Activity Nominal Fuel Sounding Fuel Energy Photonsfeec
Radionucide Template Fuel Bumup (LWd) Buntup (MWdf (CI) lnientorles(CI) Inventores(CI) Group ;(oznding)
Ac-227 LA545E-10 659.06 1,318.13 0.001+00 9.59E-08 1.92E-07 Avg.MNeV
Am-241 1.119DE-3 669.06 1318.13 O.OOE+00 7.37E-01 1A7E+00 .0150 25439+14
Am-242m 4.5425E-07 669.06 1318.13 O.*0EiOD 2299-04 5.99E-04 0.0250 5.479E+13

An-243 1.4921E-06 669.06 1318.13 O.OOE+O0 9R3E-04 1.97E-03 0.0375 5.056E+13

C-14 5.7244E-09 669.06 1318.13 O.OOE+CO 3.77E-06 7.55E-06 o.o067 4.971E+13

C8136 13124E-32 669.06 1318.13 O.OOE+O0 8.65E-30 1.73E-29 0.06s0 2R69E+13
-1243 Z3676E-07 659.06 1,318.13 O.OOE+00 14.6E-04 3.2E-04 5.1200 Z.74tE+13

Cm-244 S2C4E405 659.06 1,31&13 OOOE+oO 3.43E402 6.86E402 0220 2.6s6E+13

Coe-60 820SE-05 659.06 1,31513 0.00E+00o 252E402 304E+02 0.3700 1.40E+13
Cs-134 4R693E41 659.06 1,3t8.13 O.OOE+oo 3,2tE+02 6.42E+02 057SM 1Js86E+14

Cs-135 3.4477E406 6ss.06 1B318.13 O.OOE+CO 227E4(3 i.5iE43 osso 2s01E+13

Cs 137 Z.8731E+OO es9.06 1,31.13 oooE+CO 1B.9E+03 3.79E2+03 1250 4A53E+12

Eu-154 a2053E402 65s.a6 1B31a13 O.OOE+OO 5.41E+01 1.08E+02 1JSO 1.951E+11

Eu-155 39t34E402 6S9.06 1,318.13 OaOOE+00 Z.5SE+01 5.16E+01 22s00 4osDE+11

FtESS 6.7429E4-3 6S9.06 1B318.13 oooE1+00 4.44E+OO &69E+00 2.7s00 2-6SsE4os

H-3 1.0s9.9E402 659.06 1,318.13 O.OGE+00 e.99E+00 1.40E+01 35300) 2611E408

F-129 753aME-7 659.06 1,318.13 OOCE1+OO 4.96E.04 9.93E404 S.0000 e8.0EX4W

Kr-85 Z8&595E401 659.06 1,318.13 OOOE1+OO 1.88E+02 377E+e2 7ecoo 8SasE401

Np-237 9.5479E406 659.06 1,318.13 O.O0E+00 6.29E-03 1.26E-02 11.0300 1.010E401

Pa-231 8.9297E-10 669.06 1,318.13 0.001+00 5.894-07 1.18E-06

Pb-210 3.7609E-12 669.06 1;318.13 O.OOE+00 2.4SE-09 4.96E-09
Pm-147 2.5452E+00 669.06 1,318.13 O.O0E+00 1.68E+03 3.35E+03
Pu-238 2.0SS0E42 669.06 1,318.13 0.O0E+00 1.35E+01 2.71E+01
PU-239 4.2838E04 659.06 1,318.13 0.009+00 2.82E-01 6.65E-01
Pu-240 2.4401E-04 659.06 1,316.13 0.O0E+00 1E.61E-0 3.22E-01
Pu-241 6.8764E402 659.06 1,318.13 O.O0E+00 4.53+01 9.06E+01
Pu-242 .6329E-07 659.06 1,318.13 O.o0E+00 2.39E-04 4.79E-04
Ra-226 3.8045E-11 669.06 1,318.13 O.OOE+00 2.s1E-08 5.01E-08
Ra-228 2.9902E-15 669.06 1318.13 .OOE+00 1.97E-12 3.94E-12
Ru-106 1.9055E-01 659.06 1,318.13 0.OOE+00 1.26E+02 2.51E+02
Se-79 1.2936E-05 669.06 1,318.13 0.OOE+00 8.53E-03 1.71E-2
Sn-126 1.1574E4-5 659.06 1,318.13 0.OOE+00 7.639-03 1S3E-2
Sr-90 2.7505E+00 659.06 1318.13 0.002+00 1.81E+03 3.63E+03
Tc-99 4.2239E-04 669.06 1,318.13 O.OOE+00 2.78E-01 557-01
Th-229 1.8848E-12 669.06 1,318.13 0.OOE+00 124E-09 2.48E4-

lbeenal Power

Nomninall Heat Bounding .
Output Nes Output
IW2ttet IfWtta)
_ :.: _ __:

2524E501 GME401

Total Total

From SFD Used Basis lor Parameter ifterences
Reactor rr: UGHT WATER ULGHT WATER Tui bl wW Ifdor te tbIliigus sa

Fuel Cllhg: ALUM ALtLM lt elualhs ATR Tetdelo at IPA aoe pwuetttr (usstmul) madlf ATRt auun
*Ot.HUCosituents: U U

o10.Endciment%. 19s83000006 e o4o0100

tBumritD Suminaf MtWdr IES h bu,,. u.sd In ale:r-tmu -rummary iut --- 1-_ . -w z

I
From SFD I Estimated I

Nomh*F
s _dnc

::-O -111= II t,,12.% ',It= -.

Reactor dudown. mre remnovai, slorage. shpping or oebr date or tinkg VW kradabon ceased for fue.
5

rotal _r for at tt assocla t twehIf uaiest must be dolded by OL hWavy met mass get 9 gedlc burrup values (MWd/MT).

OOEISNF/REP-078 
March 2003

RevIsion 0 
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I
Fuel Radionuclide Inventory Worksheet

Lrnel aa4T-v~ltp bIannmfm ,tipu ~
Fuel N18aM FRR M4TR (LIALX-LEU) VENE6ZUELA

SNF ID S. 556
Fuel Unit & Oeson 64 . ASSEMBLY
Heavy Metal Mass: SOL.d32kg EOL-39.046kg
ROD Storagpe She: SRS

'FueldecysyOartdaom 2010
Esthhese as of: 2010

Tenplate AR r Ware, .As.6 oo 100%. U)
'rTV. Bsuup(uWd: 36772

TemVlte 0Ot. Hoay Metal Man MT): 0 00116689
TeImol11 DOOer hTM 5 yeas

Esthnaled
Canister usageJ

18'x1 I
1 2.67

JE. Esstitm t , 1, Xb b Y. Yn Gamma Sources
Photonk Toeld

CMwd From Nominal BoundingFue t btiatActivity Nominal Fud Bounding Fud Energy Photonasee
Radlormtc8 Temlant Fuel Bumup (uWe Bumu-p (Wd (Cl) hnventoriesC kwarltorles(CI) Group (boundp
Ac-227 1.4545#-10 3,933.54 7,867.08 o.OE+00 5.72E-07 1.14E-06 AMN MaV
An-241 1.1190E-03 3,933.54 7,867.08 O.OOE+00 4.40E+00 580E+00 01s50 1.518E+15
Am-242m 4.5425E-07 3,933.54 7,867.08 O.0OE+OO 1.79E-3 3.57E-03 0.02s0 3270E+14
Am-243 1.4921E-06 3,933.54 7,867.08 Oo.oE+00 5.87E-03 1.17E-02 0.0375 3.017E+14
C-14 5.7244E-g 3,933.54 7,867.06 O.OE+00 2.25E-05 4.500E5 0.0575 2V67E+14
CI-3 t.3t24E-32 3,933.54 7,867.08 0.00E+OO 5.16E-29 1.03E-28 0.0o60 1291E+614
Cm-243 23676E-07 3,933.54 7,867.08 O.OOE+00 9.31E-04 1.86E-03 0.1250 1 638E+14
Cm-244 52042-0E 3,933.54 7,867.08 0.O0E+CC 2.053E1 4.09E4t1 02250 1 603E.14
Co-60 3.820CE-05 3,933.54 7,867.08 O.OOE+O 1.SOE-t01 3O1E-01 0.3750 7.760E1i
Cs-134 4.8693E-01 3,933.54 7,867.08 O.OOE+00 1.92E+03 3.83Ee03 0.5750 .066E.15
Ca-35s 34477E-06 3,933.54 7,867.08 O.006E+O 1.36E-02 2.71E-02 0 500 1.493E+14
Cs-137 2.8731E+00 3,933.54 7,867.08 O.OoE+00 1.13E+04 2.26E+04 12500 Z777E+13
Eu-154 8.2053E642 3,933.54 7.867.06 0.OE+00 3.23E+02 6.46E842 1.7500 1.168E+12
Eu-155 3.9134E402 3,933.54 7,867.08 O.O0E+0O 1.54E+02 3.08E+02 22500 1443E+12
Fe-55 8.7429E-03 3,93.54 7,867.06 O.0OE+0O 2.65E+01 530E601 2.7500 1.405E+10
H-3 1.0599E-02 3,933.54 7,867.08 O.O0E+0O 4.17E+01 834E+01 3.5000 1.55£E+09
1-129 75300E-07 3,933.54 7,867.06 0.00E+0 2.9E-03 5.92E403 5.0000 4.a68eE03
Kr-s 2.8595E-01 .3,933.54 7,867.08 o.ooE+0O 1.12E+03 2.25E+03 7.0000 5225E602
W237 9.5479E-06 3,933.54 7,867.08 O.OE+00 3.76E-02 7.51E4- 11.0000 S.80641
Pa-231 89297E-10 3.933.54 7,867.06 O.OOE+00 3.51E-06 7.03E-0f
Pb-210 a7609E-12 3,933.54 7,867.08 0.00E+00 1.48E-06 2.96E-08
Pni-147 2.5452E+WD 3,933.54 7,867.08 O.0OE+0O 1.00E+04 2.06E+04
PU-23 2.05SOE-02 3,933.54 7,887.08 0.OOE+0O 8E08+01 1.62E+02
Pu-23s 4.2838E-04 3,933.54 7,8f7.08 0.O0E+OO 1.69E+00 3.376E+
Pu-240 2.4401E-04 3,933.64 7,867.08 o.00E+O0 9.60E-01 1.92E+0O
Pu-241 6.8764E-02 3,933.54 7,867.06 O.OOE+00 Z70E+02 5.41E+02
Pu-242 3.6329E-07 3,933.54 7.867.08 O.0OE+O0 1.43E-03 2.86E-03
Ra-226 3 E8045-1 1 3,933.54 7,867.08 O.O0E+00 t.5E4-07 2.994-07
Ra-228 2.9902E-1S 3,933.54 7,8f67.06 O.OOE+00 1.18E-11 2-35E- I
Ru-106 1.905Et-01 3,933.54 7,867.08 O.OOE+O0 7.50E+02 .50OE+03
Se-79 12936E-05 3,933.54 7,867.06 0.00E+O 5.094-02 1.02E-01
Sn-126 1.1574E-05 3,933.54 7,867.08 0.00E+00 4.55E-02 9.11E-02
Sr-go 2.7506E+00 3,933.54 7,867.06 0.OOE+00 1.86E+04 2.16E+04
Tc-99 4.2239E-04 3,933.54 7,867.08 0.OOE+0O 1.66E+00 3.32E+00
Th-229 1.8848E-12 3,993.5 7,867.08 0.00E+00 7.41E-09 1.48E-06
Th-230 1.7042E-08 3,933.54 7,867.08 O.OOE+00 6.70E-05 1.34E-04
Th-232 7.8132E-15 3,933.54 7,887.06 0.006+00 3.07E-11 &15E-1I
T1-206 4.4063-06 3,933.54 7,867.08 O.0OE+OO 1.73E-4 3,47E-04
U-232 1.315tE-07 3,933.54 7.867.08 0.00E+00 5.17E4-4 1.03E43 mhem Power
U-233 1.9564E- 3,933.54 7,667.08 O.OOE+00 7.70E-06 1.54E-05 Nomind He* Bounding
U-234 1.8371 E-04 3,933.54 7,867.08 O.O0E+00 7234-01 1.45E+00 Output He Output
U-235 -2.7235E-06 3,933.54 0.00 1.87E-02 7.96E-03 1.87E-02 (Wafts) (watts)
U-238 1.5493E-05 3,933.54 7,867.08 0.0E0+0 6.094-02 122E-01 I1t9E802 3.5E5.2
U-238 -428tE-09 3,933.54 0.00 1.16E-02 1.16E-02 1.1fE-02 Total Total
Y-.s 2.75056E+00 3,933.54 7,867.08 0.OOE+0O t.08E+04 2.16E+04
Otiar Radionlucldes 2.02E+04 4.06E+04

nTL. T rte Sdeecttos Sunow-v Bu Sunn, and Checks- - ^^_,_ -
Template Selecion Summary

Frns SFD Used Btsbor Parameter Differencest
Reactr Modwdort: n UH ATE ULOW WATER TAiyha T wes Tned_ Jrd ft " _sM

Real Clasft ALUM ALUM Thi kWl mlc ATR T _l oa d bAf oaw peameei 1 4iw nuft ATR a eob
s01L HU Constunh:l u U "w"h

BL Enrichmet %:I 20 60 to 100

Bumup Summary (uWd1 for burup used In estimate:
Frn SFD Esthdmated

bmom 3.B33.5 4 le ha caloed kmithe heavyela san datsWd
7.017.t tug aswd IDhe twm _miud h b r

|Estimated 0 Burl

NI ~0.291 I 1.01
Holi 0.8

8Readr shutdwn, core removal. v sgo slpng or ohetr dai coima"t d o nradalon ceased for fue.

loti bumItr altua assolaledw wiOft wrushed wea4 be diidd by BL heasy metal maetI get speciC buffwvles (MWdJMdT).

J

J
J

j

j

J
j

J

j

j

j

j
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I
Fuel Radionuclide imentory Worksheet

L FuelamdTeIrpltkWMWrntlo.,-wz
Fue Nun FRR MTh UALX HEU CANADA

SNF ID # 294
Fuel Ur.ts A Dour 14 -MULTI-PI CLUSTER
HeavyllaeW Mass: BOL.2204kqg EOL.192kg
ROD Slorag S58. SRS

'Fude deqsWt d&W 2010
Esthne eas d: 2010

Template ATn ^4p Water, Aman. 60b 10t0%, U)
sTempise Surnup(McWl: 3572

Temple 80O Heav"a mWm mm ( 0.00116689

Estnlatdl
Canister usage:

1S.X116p
1 0.56

Templae DeM Thie 5 yeom

I Estimates 4 U X. x6 b Y. Ye GammaSources

Photon Total
CWMWd From Nominalt BouAding Fuel Iniial AcvIty Nominal Fuel Bounwng Fuel Energy Photonessac

Radionucilda Template Fuel Bunup (MWd Burnup (MWd) (C) Inventories(C Iwentoriles(CI) Group (bourding
AC-227 1.4545E-10 10.61 21.21 0OOE+00 1.54E-09 3.09E-09 Avg 1V
Am-241 1.1190E43 10.61 2121 .OOE+00 1.19E-02 237E-02 Ot150 4.093E+12
Am-242m 4.5425E-07 10.61 2121 O.OOE+00 4.82E-06 9.64E-06 0.0250 8817E611
Aam-243 1.4921E-06 10.61 2121 O.OOE+00 1.s8E-05 317E-05 0.0375 .136E+11
G-14 5.7244E-09 10.61 2121 0.00Q+00 6.07E-08 1.21E-07 0.0575 8.OOOE 1I
Cl-36 1.3124E-32 10.61 21.21 O.OOE+00 1.39E-31 2.78E-31 0.0850 6.1006E+11
Cam-243 2.3676E-07 10.61 21.21 0.OOE+00 2.51E-06 5.02E-06 0.1250 4A17E+1
Cm-244 52042E05 10.61 21.21 0.OOE+00 5.52E-04 1.10E-03 0.2250 4.294E,1t
Co-60 3.8206E-05 10.61 21.21 O.OOE+00 4.05E-04 8.1IE-04 0.3750 2D92E+.11
Cs-134 4.8693E-Ot 10.61 21.21 0.OOE+00 5.16E+00 1.03E+01 05750 2.874E+12
Cs-135 3.4477E.05 10.61 21.21 0.00E+00 366E-05 7.31E-05 0.8500 402E*1l
Cs-137 2.8731E+00 1061 21.21 0.OOE+O0 305E+01 6.09E+01 12500 7.488Et10
Eu-154 8.2053E4-2 10.61 21.21 O.O0E+00 &70E-01 1.74E+00 1.7500 31140E+60

J

J
J
I

3.9134E-02 10.61 21.21 0.0E+00 4.15E-01 830E-01 27250 * .57E+.0

0.OOE+00 7.15E-02 1.43E-01 2.7500 3.786E+07
2.25E-01 3.5000 4.203E+06

1-129 753C004-7 1.274E+01
2.8595E-1 10.61 21.21

Np237 9.54796-0 10.61 21.21 0.00E+00 1.01E-04 2.03E-04
P^-231 B.9297E-10 10.61 21.21 O.OE+00 t47E-09 1.89E-08
Pb-210 3.7609E-12 10.61 21.21 O.OOE+00 3.99E-11 7.98E-11
PMi-147 2.5452E+00 1061 21.21 O.OOE+00 2.70E+01 5.40E+01
PU-238 2.05502-02 10.61 21.21 0.OOE+00 2.16E-01 4-W66-01
PU-239 4.2838E-04 10.61 21.21 .OOE+00 4.54E43 9.09E-03
Pu-240 2.4401E-04 10.61 2121 000OE+00 2.59E-03 .18E-03
Pu-241 6.8764E-02 10.61 21.21 0.OOE+00 7.29E-01 1.46E+00
Pu-242 16329E-07 10.61 21.21 0.00E+00 3.85E4- 7.71 E-06
Ra-226 3.8045E-11 10.61 2121 0.00E+00 4.04E-10 8.07E-10
RA-228 2.9902E-15 10.61 2121 0.00E+00 317E-14 634E-14
14-2O3 1.9055E4- 10.61 2121 0.00E+00 2.02E+8 0 4.04E+1 0
S1-79 12936E-045 10.61 2121 .OOE+00 166-034 2.74E-04
Sn-125 1.1574E-06 10.61 2102. Q.OOE+-0 4.43E04 2.46E-04
st-W9 2.7505E+C0 10.fft 21.21 O.OOE+OD 2.92E+01 5.83E+01
TA-99 4.2239E-04 10.61 21.21 0.00E+00 4.4E-043 &96E-043
Th22u 1.6848E-12 10B61 2121 O.OOE+00 2.00E-11 4.0CE-11I
Th-3v .7042E-08 10.61 .2t0 5.1E+-0 1.8IE-07 3.62E-07
Th-232 7.8132E-15 10Q61 21.21 O.OOE+00 8.2E-14 1.66E5-13
TS208 4.4063E456 10Q61 21.21 QO.OE+00 4.67E407 9.35E407

- 2.71510E+07 10.61 2121 0.00E+00 .92E601 2.79E460
U-233 1.9564E-09 *0.6t 21t21 O.ODt+CO Z.08E458 4.115E-W
U-234 1.B371E404 10.61 21.21 QOCOE+CO 1.95E403 &90E403

U-235 -2.7235E-M 10Q61 0.00 4.43E403 4.40E403 4.43E403
U-236 1.5493E405 10.61 21.21 O.OCE+CO t.64E404 329E044

U-238 -42851E4- 10.61 QO°0 A11E45 5.1 1E405 5.11E45
Y790 2.7505E+CO 10Q61 2121 Qo^E+00 2.92E+01 5.83E+0t
Other Padonuckldes 5.46E601 1.096+02

muTu ptamn Sarlom sBasi forsupusdumma. . ed Checi mate:
TemSlateF Selection Summary

From SFD Ued B o2 10r Parameser bte
.O~co UGFT WAkTER U iHT WATER

Puz4Cd= i ALUIA ALUAI

uam NM Costituentss e U U
BOL bnilnr %J 9^J.09999644 60 to 10D

Surnuir Summary (LfWdf f~ or burnwp used in estimate:

Nomink1 lOnt NW km ft hwymedm dat

Estimated Bmwupf
Su.V Munmerl Glv numn Estk^ated EOI. H lrv ECIL HU

rNal. 0.02 _ 1
Bon s v.0.c

'Reaco sudomcr r a,A dOrage, MO orthrdo* wdmig VWb 1a IAmala.. ceased for WAL

J
-I
j

j

IThermal Power
bombial Heat Bounding;

Outp e Hea Outpt
(watt) (watt)

Total Total

Jj1

I

'rTM kanup lor flk assodated Wlh He workshest mua be dvbldd by BuE heavy mel masw ID g epedflc hsinp valuee (MWdWT).
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IFuel Raduonucdide Inventory Worksheet
g.Fuel a dTetlc jlforsuad.n

Fr Nume: FRR M1TR-C (U308-LEU) PERU
SNF ID 503

Fuel Units & Dscr. 6 -ASSEMBLY
Heavy Metal Mass: BOL-6kg EOL-.67kg
ROD Storage Site: SRS

'Fue decy strt dale: 2010
Eatianates sef 2010

Tnpiate: ATR (Ibht Water, Alkn.. 60eo 100%y. t)
5

Template tmwp(UWd : 3672
Template BaL tea Uetal ss PET): 0.00116689

Estinated
Canister usage:

160X25

.efpwaxwca.~y *me: a~ee
11. Estimatess t n N b Y. Vs Gamma Sources

Photon Total
CiIMWd From Nominal Bounding Fuel iitJ53 Mtivlty NominalFuel SoundutgFel Energy p

Radionudclde .Tr plate FuelBumup MWd)' BumupUWd) (Ci) haendesC) MwenteCi) Group (bounding)
AC-227 I.4540i-tO 312.52 625.03 000E+00 4.55E-04 9.09E-08 Avg. O1eV
Am-241 1.119DE-03 312.52 625.03 O.ODE+00 3.50E-01 6.99E-01 0.0150 12066,14
Am-242n 4.5425E-07 312.52 625.03 Q.OOE+00 1.42E-04 2.84E-04 0.0250 25958E+13
Amr-243 1.4921E-06 312.52 625.03 O.ODE+00 4.66E-04 9.33E-04 0.0375 2397E+13
C-14 5.7244E-09 312.52 625.03 O.ODE+00 1.79E-06 3.5E-06 0.0575 23576+13
CI-3 1.3124E-32 312.52 625.03 O.ODE+DO 4.10E-30 8.20E-30 0.0850 1.503.+13
Cm-243 2.3676E-07 312.52 625.03 O.OE+00 7.40E-06 1.48E-04 0.1250 1.301E+13
Cm-244 52D42E-05 312.52 625.03 O.ODE+00 1.63E-02 3.25E02 022S0 1274E+13
CoO-6
Cs-134 A
Cs-135
CS-137 2

312.52 625.03 O.ODE+DO 1.19E-02 2.39E42 0.370 6166E+12
312.62 625.03 O.OOE+OD tS52E+02 3.04+02 0.5750 6468E+13
312.52 625.03 O.OOE+OD i.OBE-03 2.5E-03 I oes0 t.1e6E+13L4477E-06

625.03 +02 2206E+12

Fe-55 312.52 E+OD 4.21E+00 5 E40o9

H-3
-M29

312.52 65.03 tD.OOE+O 3.31E+00 6.62E+00 3500o 12386E.0
312.52 625.03 O.OOE+00 2.35E-04 4.71E-04 5.&000 3.739E402
312.52 625.03 O.OE+OD 8.94E+01 1.79E+02 7A00O 4169E+01Kr-85

625.03 3 11.000 4.701E400

Pm-147 2.5f52E+00 312.52 O.ODE+00 7.95E+02 1.59E+03
Pu-23 20550DE-02 312.52 625.03 O.OOE+00 6.42E+00 12BE+01
Pu-239 4.283BE-04 312.52 625.03 O.OOE+OO 1.34-01 2.6E-01
Pu-240 2.4401E-04 312.52 625.03 O.OOE+00 7.63E-02 153E-01
Pu-241 6.8764E42 312.52 625.03 O.OOE+00 2.16E+01 4.30E+01
Pu-242 3.6329E-07 312.52 625.03 O.OOE+00 1.14E-04 227E-04
Ra-226 3.6045E-11 312.52 625.03 0.006+00 1.19E6-0 2.38E-06
Ra-228 2.9902E-15 312.52 625.03 O.OOE+00 9.346-13 1.l7E4-2
Ru-10f 1.90S5E401 312.52 625.03 O.OOE+00 5.96E+01 1.19E+02
S-79 1.2936E-05 312.52 625.03 O.OE+00 4.04E-03 8,09E-03
Sn-126 1.1574E-05 312.52 625.03 O.OOE+00 3.62E-03 7.23E-3
Sr-go 2.7505E+00 312.52 625.03 O.OOE+00 8.60E+02 1.72E+03
Tc-99 42239E-04 312.52 625.03 0.00E+00 1.32-E1 2.64E-01
Th-229 1.f84BE-12 312.52 625.03 O.OOE+00 5.89E-10 t.BE4-09
Th-230 1.7042E4- 312.52 625.03 O.OOE+00 533E-06 1.07E-05
Th-232 7.8132E-15 312.52 625.03 0OOE+00 2.44E-12 4.t8B-t2
Tl-206 4.4063E-08 312.52 625.03 OOOE+00 1.3E4-05 2.75E-05
U-232 1.3151E-07 312.52 625.03 OOOE+00 4.11E-5 &22E-05

-233 1.9564E-09 312.52 625.03 O.ODE+00 6.1E-07 1.22E-0f
U-234 1.8371E-04 312.52 625.03 O.O0E+00 5.74E-02 1.15E-01
U-235 -2.7235E-06 312.52 O.00 259-03 1.74E-03 259-03

-236 1t5493E-05 312.52 625.03 OODE+00 4.84E-03 9.68E-03
U-238 -42B51E-09 312.52 O.00 1A51E-03 1.61 E-3 1.61E-03
Y-90 2.7505E+00 312.52 625.03 .OOE+00 8e60E+02 1.72E+03
Othr Radonucldes 1A.6E+03 3.21E+03

raeiplat Seleton Summnary

Frorm SFD Utd Elasis for Parameter ifferences
IRnrNoa tcr L!!...L.HT WA1ER UGHTWATER hIs T _ ws at br tbo g nes

I u! lng A LW ALLN Tiswthl ATTwornal bd ine pnnow (owthneM metag ATR aT asebb
*aL NM Consiunbs U U mfw

IL Enrkchinent %. 20 o I 100I

Burnrup Summary (UWdv :B asis for bumup used In estimate:
From SFr Eathnoaed

Thermal Power
Noinal Heat BoSund-ng
.auput Heat Output

Iwattft) Watts)
IsEWOl &17E.O0
Total Total

I

kmahus Atalwoineom teawM mdievoyedi

I

Eathawted Bump
Burnup MutWpe I GiveBn Sopt I Eimated COC tWGv EDL tWH

150co#.dn.&

.oundinw I
. __wU7.

'Reauctr *%Aoem. core removal, piorage 040s or 6w dlts coNrriM g Na badaion ceased for fe.

_rTal bIMVW or ad fuel macdated wlt No woulehaet ntl be tdvkhd by BOL ahwymetal mass to got speelk bwrs values (MWM1).
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I
Fuel Radionuclide Inventory Worksheet

LFtdlandTeavlaft.1f ntios
Fuel Nan: FRR MTRhC U3SB2 LEU) CANADA

SNF I e-. W12
Ful Units & Dec: 8 -ASSEMBLY
HeM Metal Maea OL44Sk EOL&6.86k9
ROD Star" Sl. SllS

'FuW dea start de 2010
Estimates as c 2010

Teplate: ATR (Light Waler. Akfen., e00o 100%. U\
trwnpl% Binup(MWd): 3672

Template OMI Heavy Megt Mse (UT): 0.001166
Templao Dec"Tke : syears

Estimated
Canister J

181W I
1 0.33

IIL Etimat a -i X. x b Y. Yb Gamma Sources

Photon Total
CilUWd From N~ominal Bounding Fuel Ptbia Actlvfty Noinag fuet Bounding Fud Eneg Pholone

Radionuctide Template Fud Burnup (UWdf Bumnup (MWdf (Cl InventorsC) rnventomles(Ci Group (bounding
Ac-227 1.4545E-10 617.46 1,234.91 O.OoE+00 8.98E-08 1.802-07 Avgq 9eV
Aii-241 1.1190E-03 617.46 1,234.91 O.ODE+00 6.91E-01 1.38E+00 0.0150 2.3822.14
Am-242m 4.5425E-07 617.46 1,234.91 O.ooE+00 2.80E-04 5.61E-04 0.0250 5.133E+13
Am-243 1.4921E-06 617.46 1,234.91 QO.OE+00 9.21E-04 1J4E-03 0.0375 4.73eE+1i

C-14 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~007 4.e73E+1i0-14 ~~~~~5.7244E-00 617.46 1,234.91 0.002+00 3.53E-08 7.071E.06 0.067h 4.6672.13
ct3e 1.3124E-32 617.46 1,234.91 O.OE+00 8.10E-30 1.62E-29 0.0850 269WE.13
Cm-243 2.3676E47 617.46 1,234.91 QOD.E+00 1.46E-04 2.92E-04 0.1250 2.s71E+13
Cm-244 5.2042E-06 617.46 1,234.91 O.ODE+00 3.21E-02 6.43E-02 02250 2.516E+13
C060 3.8208E-05 617.46 1,234.91 0.OE+00 2.36E-02 4.72E-02 03750 121sE+13
C_-134 4.8693E-01 617.46 1,234.91 0.O0E+00 3.01E+02 6.0E+02 0.5750 1.673E+14
Cs-135 3.4477E-06 617.46 1,234.91 O.OOE+00 2.13E-03 4.26E-03 0.8500 23432+13
Cs-137 2.8731 E+00 617.46 1,234.91 O.OE+D0 1.77E+03 3.55E+03 1.2500 4.359E+12
Eu-154 8.2053E-02 617.46 1,234.91 O.ODE+00 5.07E+01 1.01E+02 1.7500 1.82s6+11
Eu-155 3.9134E802 617.46 1,234.91 OOO+00 2.42E+01 4.83E+01 22500 38A34E+11
Fe4-S 67429E403 617.46 1,234.91 0.ODE+00 4.16E+00 &33E+00 2.7500 220eE2o0
H-3 1.0599E-02 617.46 1,234.91 O.OE+00 6.54E+00 1.31E0.1 35000 2.447E008
1-129 7.5300E-07 617.46 1,234.91 0.002+00 4.65E-04 9.30E-04 s.0000 7.354E+02
Kr-85 2.8595E-01 617.4 1,234.91 0.00E+00 1.?7E+02 3.53E+02 7.0000 8199E+01
Npt 7 9.5479E206 617.46 1,234.91 0.ODE+00 5.90E03 1.18E-02 114000) 9243E+00
Pa-231 8.9297E-10 617.48 1,234.91 0.0oE+00 5.51E47 1.10E-06

J

I

Pb-210 3.7609E-12 617.46 1,234.91 O.OE+00 2.32E-09 4.64E-09
PM-147 2S5452E+00 617.46 1,234.91 0.00E+00 1.57E+03 3.14E+03
Pu-238 2.0550E^2- 617.46 1,234.91 Q.00E+0D 127E+01 2S54E+01
Pu-239 4.2838E-04 617.46 1,234.91 0O.OE+00 2.65E-01 5X29-4
Pu-240 2.44012-4 617.46 1,234.91 0.0+00 1.51E41 3E01041
Pu-241 6.8764E802 617.46 1,234.91 0.00E+00 4.25E+01 8.49E+01
Pu-242 3.6329E-07 617.4U 1,234.91 O.OOE+00 2.24E-04 4.49E-04

I
3.8045E-1 I Q.ODE+00 2.35E-08 4.70E-08

S-279 19371E-05 617.46 1,234.91 O.ODE+00 7.9E-03 1.62E42
Sn-126 1.1574E456 617.48 1234-91 O.ODE+DO 7.15E403 1.43E4
Br-90 2.7502E+O 617.46 1.34091 Q8ODE+00 1.71E+03 3.84E+03
Tc-99 4.2239E-04 617.46 1,234.91 Q.OOE+00 9.f1E-01 S.92E41
TI-229 1-8486E-12 617.46 1234.91 O.OOE+7 O 1.E-09 2.33E-09
Tn-230 1.7045E-00 617.6 1,234.91 0.00E+00 1.02E+05 2.10E2+5
Th-232 7.B132E-1s 617A6 1,234.91 Q.OOE+OO 4.B2E-12 9.65E-12
TO2te 4.4063E318 617.6 13234.91 QeuE+00 2.72E4 5.44E-35
U.232 1te51E-07 617.46 1h234_91 QOOE+OO a.12Es 1.62E-04
U-233 1.9W6E-09 ff17.46 123491 O.OoE+OO 1.21E406 2Z42E-08
ti-234 1.B371E046 617.4ff 1234.91 O.ODE+OO 1.13E41 227E-01
tA23 -2.7235E-00 617.4ff QOO 2.82E-03 i.14E43 2.82E43
U-238 1.5493E C6 617.441 1,234.91 Q.ODE+00 9-S7E403 1.91E402
U4!3 -42851E-09 ff17Aff QOO 1.75E403 1.75F^A O 1.75E-03
Y-90 2.7505+00 617.4U 1,234.91 QODOE+00 1.70E+03 3.40E+03
Other Ra.diond^e 3.1ffE+03 6.35E+03

inTenatSdecdon rmwuS_¢ piixc&-wrassdafscla'T < . -
Template Selection Surmmry

From SFD Used ta for Parameter Differencee:
Reacto Moderator. UGHT WATER UGHT WATER ThkTrj e aw l t _ reM

FAM Claddng: AWUM ALUM Th kWinalchniei on d eeeeanow oxmenldenet
3AL HU Constftumnte U U

B06 Enrichlmu %. 2000D037 eoo 100

Burnup Sunumwy (MWdaf IBAl tor bumup used In estmat.:
From SF0 Estimated

NominflIc 617 44 - healclald htoe ht" mew mdewr*
_____________________ l23.1 buleng inapmeamedinb 9.1dm Ise bane

Checks __ * _|

Estimated
Du -mup l~th Given BuAnu Estimated E06 HMIGIven EOL MM

Ntinsk1 0.30.01
, , UN ,, I B 0.50

I
Thermal Power

Nomniial Heat Bourcin
Output Heal OuVnt
(W ) (watts)
213E+01 626.41

Total Total

'Reactor sudoN core nreoval. ^lorge. sWipping Or other dala Co* n" that Irmaa^ casex for Wue.
5rto bup for am tud amsodaledi wilh ties woikah mus be aSnied by 9OL6 hea ,^.mW mans r 9 epel bemtip vlus (MWdMT).
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Fuel Radlonuclide Inventory Worksheet
). Fnel and Temlte Intfonmation

Fuel None: FRR MTR-C (U3S12 LEU) GERMANY
SNF tD 517

Fuel hits & Descr: 25 -ASSEMBLY
Heavy Metal ass: BOL.3S04kg EOL26.114kg
ROW Storage Site: SRS

'Fuel decay stat dat: 2010
Extratnstas at: 2010

Template: TRHIGA-AI LWA-ZMx Alxn., 10 Io 20%, L9
711amplete Bnu Wd): 6.65

Temple BOL Heavy Metal Ms" (Ml): 0.0001s
T-Ist. fl D Ti-e: S vs

Estimated
Canister

1Sx10
1.06

11. Estimates m 1-, xb b Y. n Gamma Sources

Photon TOWal
CVIIlWd From Nominal Bounding Fuel hiWiiat Activity Nominal Fuel Sounding Fuel Energy Photonsfsec

Radionuclide Tamplate Fuel urnup (UWd) Bumnup UWdf (CI) -hventorlies(CI) nvWdaaCI) Group (bounding)
Ac-227 8.0632E-10 4,606.13 9.212.25 O.OOE+00 3.71E-06 7.43E-06 Avg. MeV
Am-241 22586E-03 4,606.13 9,212.25 0O.OE+00 1.04E+01 2.08E+01 0.0150 1.556E+15
Am-242m 1.9925E-06 4,606.13 9,21225 O.OOE+00 9.t8E-03 1.64E-02 0.0250 3346E+14
Am-243 2.3323E-07 4,606.13 9,212.25 O.OOE+00 1.07E-3 2.15E-03 0.0375 421sE+14
C-14 4.33OBE-05 4,606.13 9,212.25 0.06+400 1.99E-01 3.99E-01 00575 3231E+14
C1-36 4.3023E-08 4,606.13 9,212.25 O.O0E+00 1.98E-04 3.96E-04 o.osso 22162E+14
Cn-243 2.7429E-07 4,606.13 9,21225 0.OOE+00 t246E-03 2.53E-03 0.1250 3.387E+14
Cm-244 3.tS04E406 4.606.13 9,212.25 Q.OOE+CO AS4E402 Z.90E402 0225 1 a8sE+14
Co-60 3..52E1-02 4,606.13 9,21225 .O0E+00 1.143E+02 2.86E+02 0.3750 5SA4E+13
Cst-34 1.O367E-t 4,606.13 9,21225 O.OE+00 4.78E+02 3 9.55E+02 1.5750 t.oe6E+1s
Csa-35 3.5549E-05 4,606.13 9,21225 QOOE+00 1.45E6-0 2.91E4t1 0500 2.623E+14
Cs-t37 2.7564E+C0 4.606.13 9.21225 O.OOE+OO t27E+04 2.54E+04 12500 Z.71#E+14
Eu-154 1.3490E+00 4.606&t3 9.21225 O.OOE+OO 621E+03 t.24E+C4 t.7500 7.781E+12
Eu-tS5 4 3t80E-Ct 4.606.13 9,212.25 O.OOE+OO Z.02E+03 4.04E+03 22500 S.459E+11
Fe-55 8.6782E403 4,606 t3 9,212.25 QO.OE+CO 4.00E2+01 7.99E+0t 2Z7500 7A2E+09
FF3 1.0B05E402 4,606.13 9212.25 O.OOE+OO 4.98E+01 9.95E+0t S.oco 5.97S+OB
1-129 7-3S05E407 4,606.13 9,21225 O.OOE+CO 3.40E403 6.8-0E3 650Coo 274E+03
Kr-85 2.5218E-01 4.606.13 921225 O.OOE+CO 1.16E+03 2.32E+C3 7.00co 6.9ss+02
W237 1.44E3E-06 4.606.13 9212.75 QO.OE+CO 8.66E403 1M3E402 111ncoo 5.7S9E+Ot

Pa-23t 3.5970E-C9 4,606.13 9.21225 O.OOE+OO t.66E405 3.3tE405

4-

Pb-2O 8.25tiE-t5 4;606.13 9,212.25 O.OOE+C0 3.80E-tt 7.SOE-t1
Pm-147 2.0767E+C0 4.606.13 9202.25 O.O3E+C0 9.7E+03 t.91E+04
PU-23 1.351ff453 4,606.13 9,212.25 O.OE+O0 6.22E+02 1.214701
Pu-23.9 5.647E4-03 4,606.13 9212.25 O.O3E+2C0 62E401 5.25E-0
Pu-240 2.2647E453 4,606.13 9,212.25 0.OOE+00 1.04E+04 2.09E+04
Pu-241 t.257f4t-0 4.606.13 9,212.25 O.OOE+CO 5.79E+02 1.16E+03

Pou242 3.0602E-07 4.606.13 9,212.25 O.OOE+0 1.41E403 2.82E403

Ra-226 5.7353E-14 4,60R.13 9n212.25 QOOE+ 2.64E-10 528E-10
Ra-228 1.8t50E-tO 4.606.13 9.212.25 QOOE+CO 8.36E407 -157E406

Ru-1106 9.374f4E-2 4.606.13 9,212.25 QOOE+CO 4.32E+C2 8.84E+02

Se 7S 1.2938E456 4.606.13 9,212.25 QO.OE+CO 5.96E402 1.19E-0t

SnF126 1223.9E-05 4.606.13 9.212.25 O.OOE+CO 5.64E402 11.13E120

Sr-90 2.60COE+C0 4.O6.13 9,212.25 QOOE1+CO 120E+C4 2.40E+04

Tc-9.9 4.41120E404 4,606.13 9,212.2 Q.OOE+CO Z.03E2+C0 4.06E+OO

Th-M. 1.474#E-10 4.606.13 9,212.25 QOOE+CO 6.79E407 1.36E406

Th-M0 t.9549E-11 4,806.13 9,212.25 QOOE1+CO 9.00E468 1.80E407

Th-23 2.374ff-10 4.606.113 9.21225 QO.OE+CO 1.Q9E4-6 Z.19E406
TS208 1.9459E4B0 4.606.13 9.212.25 O.OOE2+OO 8.g6E405 1.79E044

LL23 5.6015E4B 4,606.13 9.212.25 QOOE+CO 2.58E404 5.16E044

U233 1.3132E407 4.806.113 9,212.25 QOOE1+OO 6.05E404 12tE403

LL234 1.7323E407 4,806.13 9,212.25 QOOE+CO 7.98E404 I.OE403

LL235 -Z-615.9E406 4,606.13 0.00 1 934E-2 t.32E403 t.34E402

LL236 12717E405 4,60613 9.212.25 QOOE+CO 5.86E402 t.t7E401

U-23B 43 8B57E48 4.606.13 QO 8 32E403 8.14E3 8.32E403

Y490 2.WI15E+D0 4.606.13 9,212.25 QOOE+CO 1.20E+04 2.40E+04

Other Radlorukdes 1.75E+04 3.50E+0

Tvnlte Selcin Suiaavurm, lkrnmw7 ,i he
remplate Selection Sumnary

From SFD Used Bsis for Parameter Dliferences:
Peao Moderator. LW AND U ZIRC HYDRIDE Lw AND U ZIRC HYDRDE

Fuel CIeddlrg AUM AULIM
BML WCwwwlWF U U -

BOWL.EInuhnwt % gggggM 9ItO20.1

Burnup Surmary UlWdd? B'asbs for burnup used hi "smate:
From gm Eainaaat e
Fromn 480.Sc*POdkmEat M ntammnted~e

Ioundirw 9212.2i h reed61MODearObOW.

C hecks _ _ _ _ _ _ _ _ _ _ _ _ _

0edsEatinsted a
nup tip Given Bu|nup Estimated EOL Hl5lGIve ROL MM

nomundl 403 _ | _ | __ _ _
Bucnw18Yg I

Thermal Power

Nomnal Hsam Bounding
H0 f e t O ut p

twatts) fwatt)
2,31E12 4.3+402

Total Total

'Reador *efldwn. ce removal. stsaeg, Whpv or ohw dale corf-ifg sw bradallon ceased for al.

- tToTbl buh lot nr Oluel associated wth bls wotksheet must be dividd by 8OM heavy metal mass ItD get spcfc p values (MWd.
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Fuel Radionuclide Inventory Worksheet
L Fad ani Temptlenawnladoe *, LA

Fuei Nun. FRR MTR-C (U3S6 LEU) GREECE
SNiF iD8 531

Fuel Unite & Dear 108 ASSEMUBLY
Hievy Metal Mae: BO0.11 07kg EOL-10294&
ROD Slore SIW. SRS

'Fueld IIay t dat 201O
E -fnan as of: 2010

Tmptanpl ATR U9ght Water, Aln., eolb 100W, L)
2Tepla utWmup(iW* 3672

T plat BOL Heary Metal Man (Ulth 0.00118689
Templbts Decar Tmse 5 years

Estimated
Caniste usage:

arxls
0.75

IL Estimate sM - 1 Xx b y. Yb Gamma Sources
Ploto Totl

CWWd From Nomina Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Ene Photonsase
Pacdonuclida Template Fuel Burnup (MWW Bumup (iWd (Cl) bwertorles(CI) lnventorles(CO) Grup (boumdhxng
Ac-227 1.4545E-10 734.70 1,469.40 O.0DE+00 1.07E-07 2.14E-07 Avg6 MeV
Am241 1.119OE03 734.70 1,469.40 O.OOE+00 1122E-01 1.64E+00 0.0150 2.835E*14
Am-242m 4.5425E-07 734.70 1,469.40 O.ODE+00 3.34E-04 67E-04 .o0250 8.107E+13
Am-243 1.4921E-08 734.70 1,469.40 O.ODE+00 1.IOE-03 2.19E-03 0.0375 5.5255+13
C-14 5.7244E-09 734.70 1.409.40 O.ODE+00 421E-06 &41E-06 0.0575 5.642E+13
Ct-38 1.3124E-32 734.70 1.469.40 O.OOE+00 9.64E-30 1.93E-29 0.0650 3.533E+13
Cn-243 2.366E-07 734.70 1,469.40 O.OE+00 1.74E-04 3410E44 5.000 3.059E+13
CrnF244 52D4E-o5 73i4.70 1,469.40 O.DOE+oO 3.82E-02 7.65E-02 0w25 2.9s4E+13
Co-60 &8208iE-05 734.70 1.409.40 O.OOE+CO 2.81E402 5.61E-o2 0.375 1.449E t3
Cs-134 4.869'E-01 734.70 1,489.40 O.OE+00 3.510E+02 7.15E+02 7000 1S991E+14
Cs-135 .4477E-06 734.70 1,409.40 O.OOE+00O 2.53E-03 5.07E-03 100 1.78aE.13
Cs-137 2.8731E+00 734.70 1,469.40 O.OOE+00 2.15 E+03 4.22E+03 12s 5187E+12

Eu-t54 82CS34E42 734.70 1i4069.40 O.ODE+OO 28.0E+Oi S.75E+01 2250 4s562E+11

Fe-55 8.7429E403 734.70 1,469.40 O.ODE+CO 4.95E+C0 9.91E+DO 2-7500 Z625E+M
iS3 1.0599E402 734.70 1,469.40 O.OOE+CO 7.79E+C0 1.56E+Oi 3-50DO Z911E+08
1-129 7.530DE407 734.70 1,469.40 O.ODE+DO 5.5.'E44 1.11E403 &ODO 8.771E+02
Kr-85 2.859SE401 734.70 1,469.40 O.ODE+CO 2.10E+02 4.2CE+02 7.0000 9.7W0E+01
1*237 9.5479E486 734.70 i.489.40 OCODE+00 7.01E403 1.40E402 _ 1.00wO 1.103E+01
Pa-231 8.9297E-10 734.70 1,489.40 O ODE+OO 6 56E47 1.3iE4S6

_J

-7210 23.769E-i2 734.70 1,409.40 O.OOE+00 2.76E4- 5.53E-09
P-2147 2.5452E+C0 734.70 10469.40 O.ODE+7 0 1.87E+03 3.74E+03
U-236 2.055DE-02 734.70 1,489.40 O.ODE+00 1.51E+01 3.02E+01

Pu-239 4.2838E-04 734.70 1469.40 Q.OOE+OO 3.15E41 629E401
Pu-240 2.4401E-04 734.70 109.40 Q.OOE+00 1.79E03 3259E-01
hi-241 6.7764E02 734.70 1,469.40 .OOE+00 52.025+03 4045E+02
Fii 242 3.8329E407 734.70 1,469.40 O.ODE+CO 2.87E 04 5.34E044
Ra-227 3.8045E-11 734.70 1,469.40 ODCE+CO 2.8DE45 759E40
Ra-228 2.9902E-15 734,70 1,4e9.40 O.ODE+CO Z2-DE-12 4.39E-12
Ru-108 1.9055E-0i 734-70 iA940 QCDOE+ao 1.40E4a2 2.8DE+02
SO-79 12936E45 734.70 1[469.40 OCBsE+OP 9ra eE43 1.9CEe42
Sn-126 1.1574E405 734.70 1,469.40 O ODE+OO 8.50E-3 1.70E402
Sr490 2.75D5E+C0 734.70 1,469.40 O.ODE+OO 2.02E+03 4.04E+03
Tc-N 4.2239E404 734.70 1,489.40 O.ODE+OD 3.iCE401 821E41
Th-229 1.8848E-12 734.70 1,489.40 O.ODE+00 1.38E409 2.77E409
Th-M0 1.7042E486 734.70 1,469.40 QOCOE+CO 1.25E4-5 25DE405

IF232 7.8132E-15 734.70 1,469.40 Q.ODE+CO 5.74E-12 1.15E-11
TI-208 4.4063E-08 734.70 1,469.40 O.ODE+OO 3.24E405 6.47E405
G232 1.3151E407 734.70 11,469.40 O.ODE+CO 9.66E405 1.93E044
UI-23 1.9S64E-09 734.70 1,469.40 QODOE+CO 1.44E486 2.87E-C6
U-234 1.8371E-0 734.70 1,469.40 QODOE+CO 1.3E-01 2.7CE-i
U-235 -2.7235E48 734.70 QOO W4.E78E038liEE43 4.78E43
U-236 1.5493E405 734.70 1,469.40 O ODE+OO 1.14E402 226E402
U-238 -4251E-09 734.70 0.00 2.98E-03 2.97E403 2.98E43
Y490 Z.75D5E+C0 73470 1,469.40 O.ODE+DO 2.02E+03 4.04E+03
Othe RFualotaed 3.78EAL3 7.56E+03

IlTemlaosle ateS els"Nr urnup = ;i n dnnilft J-
Template Selection Suumiary_

Frs SFD | Used Basis for Parameter Diilerncs
Ratior L LLIGHTzE L3f WATER i6T ~ d* g

Fu = iLO ClWinl Wi maa anU dxi pwn m r _ vb
OL toi. CoHstU U U

SOL Ebrkhmsnt %: 20.00000024 s0 b 100

O Sumnuary (tWcq Basi br bumup used In estimate:
Froon SFD Estiate

N" n*73.7 t.mW calodatlad VWe tO wieu el mmt duesoop

Eaihnatd -hrd
Bumup iphr Gives uup Estimated EO0L HNGIven EO H-4

BoundhF04... . . .

Thermal Power
NonmuW Head Boundin9.

Ou0 Hea Output
(Watts) (Watfsk
3.73E+01 7AS5E01

Total Total

'Reactor sbolomn core removal, sorae shipping or othardat ecomnng VW inrabon c hel for ld.
'Ttal _m lord ful k assoated wilt We worksheet must be kbidd by B0L heavy meal mamI gept spedc _il values (hWdT).
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Fuel Radionuclide Inventory Worksheet ^ ^
).Fue1 anMTcm~lte tntrruatlionm

FuW Hunu: FAR MTR-C (U3SI2 JAPAN
SWF D S. 289

Fuel Unifs A Deso 17- ASSEMBLY
Heavy IetsfMass: 8OLS.925kg; EOL.6kg
ROD Storage Site: SRS

I 'Fuel decay at date: 2010
Estimates s aft 2010

Trnplate: AIR 04 Water, Men., 60 1 100%, U)
*Template Eunup(iWd): 3672

Template SOL Heavy Metal Man ITp) 0.00116689
Tenplate Decay Time: S Years

Estimated
Canister usage:

18B"10'

j0.71

Dm Etniates m Ix. x, Y. yb Gamma Sources
Photon Total

CUUWd Fr fominal Bounding Fel inlusa Activity Nominal Fuel Sounding Fuel energy Pthotoncafec
1adonuclide Template Fuel Sumup (tWd) Biumup (MWd)2 (CO hrventodes(Cf) hentoudes(Cl) Group (bounding)
Ac-227 1.4545E-10 307.50 614.99 0.00E+00 4.47E408 8.95E-06 Avg. .eV
Am-241 1.1190E-03 307.50 614.99 O.ODE+00 3.44E401 6.8E-01 0.0150 1.186E+14
Am-242m 4.5425E-07 307.50 614.99 O.OOE+00 140-04 2.79E-04 0.0250 2S566613
AM-243 1.4921E-06 307.50 614.99 O.OOE+00 4.59E-04 9.18E-04 0.0375 Z359E413
C-14 5.7244E-09 307.50 614.99 O.OOE+00 1.76E-06 3.52E-06 0.0575 2.319Es13
Ci-36 1.3124E-2 307.50 614.99 O.OOE+00 4.04E-30 .07E-30 0.0850 I 479E+13
Cm-2U 2.3676E-07 307S0 614.99 O.OE+00 72E-045 1.46E-04 0.1250 1280E+13
Cm-244 52WE-05 307.50 614.99 O.ODE+00 1.70E402 31.27 02 n02 125E+13
Co-60 &8208E905 3D7.50 614.99 O.ODE+00 1.17E-02 2.35E-02 O1150 6.056E+t2
Cs-134 4.B693E-1 3D7.50 614.99 O.OOE+00 1.5-E+02 2.99E+02 057 7332E+13
Cs-M13 3.477E406 307.50 614.99 0.0)E+00 1.06E-03 2.12E 03 O1SDo t.67E+t3
Cs-137 2.5731E+00 307.50 614.99 O.ODE+00 7.83E+02 1.77E+03 I Z11E+12
Eu-1U 8.2053E-02 307.50 614.99 O.OE+00 2S.2E+01 5.05E+01 1-7500 9.t0tE+10
Eu-155 39t34E802 307.50 614.99 0.ODE+00 1.2-E+01 2.31E+01 225o 1.9tOE+11
Fe-5 6.7429E4-03 307.50 814.99 O.ODE+0C Z07E+00 4.15E+5D 207500 1 .0E6-9
iu414 81.0599E4-2 307.50 614.99 0O.iE+00 3.26E+01 6452E+00 31-MD 12t8E*W
i-129 7S320-0C7 307.50 614.99 0.00E+00 2.32E-04 4.63E-04 Si= 3sE0
<r-85 2.85954-11 3D7.50 614.99 0O.OE+00 &79E1 1 1.76E+02 76D 4.124E+01
Np-237 92.79E906 307.50 614.99 Q.ODE+00 2.94E.03 1.87E-03 Il2= 4S65DE4W
Pau31 8.9297E-10 307.50 614.99 0.OOE+00 2.75E54+7 SA1 E47
Pi 210 3.7609E-12 307.50 614.99 O.OOE+00 3.96-09 2.31E-09
PmS-147 25452E+00 307.50 614.99 O.OCE+00 73.5+02 17.7E+03
PuS-9 2.055CE42 307.50 614.99 QODE+00 6.32E+00 1.26E+01
Pu-239 42838E-04 307.50 614.99 Q.OOE+00 1.32E-01 2.63E-01
Pu-240 2u401E844 307.50 614.99 0.00Q+00 75.8062- 1S1OE-01
Pu-241 1.874E-02 307.50 614.99 ODE+00 52416E+01 4.230E1
Pu-242 3.6329E-7 307.50 614.99 0.ODE+00 1.12E-04 2.23E-42
_a-226 3.045E-31 307.50 614.99 O.OOE+00 1.17E3- 2.34E-0
Pa-22B 2.9902E-15 307.50 614.99 .ODE+00 9.19E2-13 1.84E-12

u-2106 1.9055E-4 307.50 614.99 0.ODE+00 5.B6Es01 1.17E+02
Se-79 172936E46 307.50 614.99 .ODE+00 3.90E463 7.96E463
Sn-126 1.1574E5 307.50 614.99 O.OE+00 456E-03 7.12E-03
Sr4D 2.7505E+00 307.50 614.99 0.OOE+O 8.46E+02 1.69E+03
Tc499 42239E404 307.50 614.99 Q.OOE+OO I1.30E401 2.60E401

Ther 1.B841E-12 307+50 614.99 QOOE+OO 5.80E-10 .16+E09
Tb230 1.7042E4B 307.50 614.99 O.OOE+CO 5.24E406 1.05E405
Th-M2 7.8132E-15 307.50 614.99 O.OOE+CO 2.40E-12 4.81E-12
Ti2OB 4.4063E-iJ 307.50 614.99 j.OE0 I-S-5 27E
U-232 1.3151E407 307560 614.99 O.ODE+OO 4.04E405 8.0E45 Therial Power

tl 233 1.9564E49 307.50 614.99 O.OOE+OO 6.O2E407 120E4-6 Nomubd Heal 80unding
U234 1.B3e7SEu44 307SO u14.99 O.ODE+OO 565Ed2 1.13E401 O utut vimOut
U-235 -Z7235E-06 307SO0 0.00 3.B6E403 3.02E43 3.86E403 tWans nNal)
U-B236 1S493Eff 307-0 614.99 O.OOE+OO 4.76E403 9S63E403 IDE401 t.t2E+Ot
U-238 42BS1E49 307.50 QOO 2.40E403 Z.40E403 2.40E403 Total Total
Y-90 2.7505E+00 307.50 614.99 O.ODE+OO &46E+02 1569E+03
Oth er Rab1&e SBE+03 3.16E+03

M T... Ski Suiry, uBlup 9una~. and. E4 --
empate Selection Summary

From SF Used Basis f Parameter Differences:
Reactor Kode o eWAE UGHT WA1IER Thb Ta - wad br tte" mSom

Fuel Cb : ! ALUMts A kt wia a5cn al pannelrsf foaptgeuiut

804L NMA COMO!t~Ufff a.L Mr .
BOI erichment %-I 20.00000028 6D b100

uSummary (MWd asis , r burnup used hi estimate:
Fro SFD Estinated

Nominal: 307. Nar1 bae cald am be ha"y M mm destoe.
ounading: 614 lobg _ b e Wmna kw.

Checks-
Estinated Einupl

*urnup tuUK*e Civn Bumnup Estimated E0L NtIGlven EOL NM
9al:r0.11 1 1.0D|

Soundinga, 072o
Racor shutdon ra l. c. 20 or her dab con Om ir n r for W.

bFotal tuibr fo ial xhasoited wft #t wrsheat mulst beadd by 60L hvy metal Wms to 9d eIfI~c bum valus (MWY@1T).
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I
Fuel Radlonuclide binvetory Worksheet

L Fad an Template IaftwiiitI ,
Fuel Rame: FRA MCTR-C IU3SB2 LEU) NETHERLANDS

SNF i e: 500
Fusl Units&D Dee 7- ASSEMBLY
Heavy Met alsse: BOL.5.5AIX EOL.4.866kg
ROD Stomgs S8.. SRtS

'Fuel dw sytt daf: 2010
Estimates a at: 201O

Tempidt: ATR (Ught Water, Akin.. 60 100%, U)
5

Tempuft surnup(wd:) 3572
Temnpa 1 HeWI y Met UebtM .11V oJ0118689

Thnn.I Dh Thu- s

Estinated
Canister usase 1

18x19 _
1 0.29

jIL EsmitiMtgs6 m X b Y. Yb Gamma Source
Photon Total

CIIWd Frona Nominal Boundling Fuol Initil Activity Nominal Fuel Boundig Fuel Energy Pthotons/ea
Radionucflds Tempnft Fuel Bumup (lWdf Burnup (UWS? (Co bvertdeCI) bntories(Cl) Group (bounding)
AC-227 1.4545E-tO 628.44 1,256.88 O.O0EO 9.14E-08 1.83E-07 Avg. 1eV

Am-241 1.1190E-03 628.44 1,258.88 O.OOE+oo 7.03E-01 1.41E+00 0.0150 2.425E+14
Am-242m 4.5425E-07 M62.44 1256.88 O.0E+00 2.85E-04 .71E-04 0.0250 5.224E.13
AM-243 1.4921E-06 628.44 1,258.88 O.OOE+00 9.38E-04 1.88E-03 0.0375 4821E+t3
C-14 5.7244E-09 628.44 1,256.88 O.OY+00 3A608E-O 7.19E-06 0.0575 4.740E.13
cF36 13t24E-32 62a44 1,256.88 O.WE+C00 8.25E-30 1.65E-29 0.0850 302E+t13
Cm-243 2.3eE-07 628.44 1,258.88 O.oDE+00 4.4Eo-04 2.9sE-04 0.0200 27487E8.3
CK,24 s20492E-0o 628.44 1,256.88 o.ooE+o00 27E-02 3.594E82 02000 2s51E+t3
Co-60 3.254E7-06 62844 1,258.88 O.OOE800 2.40E02 4.12E402 o11000 9 6240E+13
Cs-134 4.8693E-71 628.44 1,256.88 0.OOE+WO 3.06E+02 112E802 6 5M 1.703E+14
CS-10 374477E00 628.44 1,258.88 OOD+O00 2.317E-03 4-73E-03 9.ssoo 235E+13
Cs-137 2.545E+D 628.44 1,258.88 O.COE+oO 1.81E+03 3siE+03 t25.0 4.437E+12
Eu-214 82.03E-02 62844 1,256.88 O.OOE+000 51E+01 1.03E5828 17500 IMIE01
Eu-15 34.234E802 628.44 1,256.88 .OOE+o 2.64E+01 4.82E+01 2200 3S03Ett
Fe-S5 6.7429E-03 62S.4 1125ff.88 QOOE+00 4.24E+C0 8.48E+00 2Z7500 224SE409

F-F3 1.05E-02 628.44 1,256.8 0.00E+Co 84E+00 1.33E+01 3 so4s0E+08
-129 7sr300E407 - 6f28.4 125888 O.OOE+oo 4.73E404 s.46E404 5.O0050 7.475E+02
Kt-ss 2s.8ssE-01 628.44 1,256.88 O.OOE800 1.284012 3.6sE+02 71 o337E+Ot
p-237 9.6479E-07 628.44 1,256.88 QOC.E+0O .00E-043 1.20E42 t1DO 93ssEd
Pa-231 &Mz7E-iO WS.u 12m8.88 OCO0E+CO 5.61E-7 1.12E-0ff

R-210 3.7809E-12 628.4 1,256.88 OOOE+C00 2.39E-0 4.73E-0s
PnF-147 2.sts2E+OO 6f28.44 1,256.88 O.OOE+oo 1.6CE+03 32CE+03
Pu-238 2.050E-2 62s.44 1,258.88 o.OoE+oo 12)9E+01 2.58E+

Pu239 4-283sE404 s2a44 1,256.8 o.OOE+COD 2.69E01 5.38E-M1

Pu-240 2.4401E404 GM"4 1125sass O.OOE+00 1s53E-o1 3.0E401

Po-241 6.8764E-02 62a44 f-s6 88 O.OoE+OO 4.32E+01 &e4E+01

PRUU-2422 3.63Z9E407 62au 1,25.86 O.OOE+oo 2.3sE04s 4s7E044

Ra-228 2.9MoE-16 62au. - 1.251388 o.OOE+00 1.B3E-12 3.76E-12

RO-106 1.9055E-01 62844 1,2se.88 OLOOE+OO 120OE+02 2z19E+02

Se 7S 1.2936E-s eSa4 1258.88 O.OOE+OO a13E403 1.63E-02

SILF126 1e1574E- s28.44 1_256.88 o.OOE+oo 7-27E43 1.45E402
Sr-9 2.7505E+OD 628.44 1,256.88 o.OoE+Co 1J73E+03 A.46E+03

TC-99 422391E44 62a44 12s8s O.OOE+Co 2.6sE41 5s31E-W

Th-229 1.8848SE12 62a44 112s.e ss o.OOE+OO 1ds&E-s 2.37E-0s

Th-23D 1.7042E-08 e28.4 1,25688 O.OCE+OO 1.07E-M 2.14E 05
Th232 7.8132E-15 62a44 1,258.8 O.OOE+OO 4.j1E-12 9.82E-12

TFIos 4.40S3E4B 62A44 1,2s5ss QOOE+00 Z.77E-0 os s4E-0s

U-232 1.3151E407 62AU 12.5888 O.OOE+oO 8.26E-os 1.6,5E404 Theml Power

U-233 1.ss64E-09 e2A44" tz56.s oO.OE+OO 1.23E-0s 2.46E465 Nominal NW Bounding

U4234 1.8371E404 62a44 1,25688 o.OOE+OO 1.15E41 231EO oulw I Heatoutu
U-235 -2.7236E-8 62s.44 o.oo z3sE403 e*78E44 2.3sE43 (W )n ( wae"

uO-238 1.s4s3E-s 62s.44 1,258.88 o.oOE+oo s.74E403 1.SE402 11#d41 et7A0

u-2438 .- 4.28s1E.9 628.44 ooo0 1.49E403 1A48E43 1As9E43 Tctld Total

Y-90 2.7505EYOO 62ILM 1,256.88 O.DOE+00 1.73E+03 3.46E+03
Othr adionuclids - 3.23EYO3 6.4eE+03

TeX~lat Seleto Sumar
From SFD oed Basli for Parameter Differencela

Reactor 1:dwa. LIGHT WTER t OT WATER TWTevdawwuudia Md remom
Real Cbddh4s ANI ftlini AelJ 1W1 sdp sl eupt idiwa

BaT Enricurm 20.00000038 so la t00

Bumup Su"nimly (UWdW _ Basis for bunup ud In estimaft
From SFD Estimated

N~ko ~mAhi ft628 P i. Is hs mta -m desWvd.

Estimed Ba
nup 14u~vi Given aUITWO Estkmatd BOL HWVGbvm EOE HU

Nombin 0.35 I 101
Bound 0.72

' i1 *0dwn. core removaly. sbrag, s " or .w dab .rrig V at Ceant hr tu.
5
Toqd btmmp or dl flul eassotald wlit lils wowtt Ilt be &Ade by SOL he" metal 11 t got ellb bm" V ; (MWW .

j

I,
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Fuel Radionuclide nventory Worksheet :
.Fuad 5anplate Id sOu

Fuel Harm FRR MTR-C (UALX LEU) SWEDEN
SNF i li 523

Fuel Lilts & Descr. 480 -ASSEMBLY
Heavy Metall Meas BOL-960kg EOL-7Bs.88skg
ROD Sorge Site: SRS

'Fuel decay SWdte: 2010
Eatfhst as cit 2010

Template: ATR (Ught Water. Akin., GO to 10D%, U)
'teamp e 34aB (UmWdn: 3672

Teplate Bot. Hv meta ss MmO : 0.00116689
T-.WI. fa.,D Tb-, S Y

Esthnated
Canister usage:

ISslW
1 20.00

IL Eataistes- In t, 4 b y. Vb Ganua Sources

Photon TOtal
CINWd Fout : olinal . Bounding Fuel nittl Acdvity Nominal Fuel Bmoning Fuel qEney Piotonsfsec

Raionuclide Terplate Fuel Bumup (MWd BUmup (MWdf (CQ Irentoules(CI) Inventories(O) Group (bounding)

AC-227 IIA545E-10 161,099.36 322,198.73 0.OOE+OD 2.34E-0O 4.69E05 Avg. UeV

An-241 1.1190E0i 161,099.36 322,198.73 0.OOE+00 1.80E+02 3.61E+02 0.0180 6216E+16

Am-242m 4.5425E47 161.099.36 322,198.73 0.00E+00 7.32E-02 1.46E-01 0.02s0 139E+16

Am-243 1.4921E-06 161,099.36 322,198.73 0.00E+OD 2.40E-01 4.81E4- 0.0375 1236E+16

C-14 5.7244E-00 161,099.36 322,198.73 0.0018+00 9.22E844 1.84E-03 0.0575 1215E+16
Cl-36 11.3124E.32 161,099.36 322,196.73 O.OOE+DO 2.11E-27 4.2iE-27 0.0s0s 7.746E+15

Cf-243 23676E-07 161,099.36 322,196.73 .OOE.O0 a81E4-02 7.63E-02 0.1250 6170E+15

Cn-244 5.204E-0s 161,099.36 322,198.73 0.OOE+00 8.36E+00 1.SBEo01 02250 6s565E+15

Co-60 3.8zE08E5 161,099.36 322,198.73 QODE+00 6.16Ei40 1.23E+01 0.3ms 3.178E+1s

Cs-134 4869E-01 161,099.36 322,198.73 O.OoE+00 7.84E+04 1.57E+0s 0.s5s 4M6E+16

cS-135 3.4477E4B6 161,099.36 322,198.73 O.ODE+DO SSSE-01 1.11E+DO osmzo 6.113E+15

Cs-137 2.8598E+O1 161,099.36 322,198.73 0.00E+00 4.63E+04 9.26E1+0 12500 1.137E+15

Eu-1s4 821053E402 161,099.36 322,198.73 O.ODE+00 1.32E+04 2.64E+04 1.7500 4.770E+13

Eu-155 3.9134E402 161,0S9.36 322,198.73 O.OOE+00 6.30E+03 1.26E+e4 22500 1iDOZE41

Fe-SS 6.7429E403 161,099.36 322,198.73 O.OOE+00 1.0sE+03 2.17E+03 Z-7500 5s756E+11

H-3 L.0sggE42 161,0S9.36 322,198.73 O.OOE+00 1.71E+03 3.42E+03 &5000 6-%3E+to

01-9 7-530OEW0 161,099.36 322Z198.73 O.OOE+eO 1.21E401 2.43E-01 5.0000 1S14E+Or>

Kr-85 2.859SE-1 161,099.36 322,198.73 O.OOE+DO 4.61E+04 Q.21E+04 7.0000 t.13 E+04

ht>-237 9.5479E-06 161,099.36 322,198.73 O.OOE+00 1.54E+00 3.0sE+00 11.0000 2D06E+03

Pa-231 8.9297E-10 161,099.36 322,198.73 O.OOE+00 1.44E-04 2.68E-04

Pb-210 3.7609E-12 161,099.36 322,198.73 I

6.90E+01 1.38E+02
Pu-240 2.4401E-04 161,099.36 1 I O.ODE+00 3.93E+01 7.86E+01
Pu-241 6.8764E-02 161,099.36 322,198.73 O.OE+00 1.11.E+04 2.22E+04
PU-242 161,099.36 322,198,73 O.OOE+00 .85E-02 1.17E-01
RFB26

+00 4.17E+00
Sn-1126
sr-go 2
7c-9 9
Th-M I
Th-230 I
Th-23 I
T h-20___

161.09936 322.198.73
J7505E.00
1223984
1.8M4E-12
.7042E-08

161099.36
I 0.00E+00 1.88E+00 3.73E+00
3 O.OE+00 4.43E+05 8.86E+0
3 O.OE+00 6.E8+01 1.36E+02
I 0.00E+00 3.04E8-7 .078E47

161,099.36
161,099.36 32,198.75
101,099.36 322,198.73 O.ODE+00 i

U-232

1,0.9.36 0.00 4.15i
+00 2.96E+01 6.92E+01
-01 0O.OE+00 4.15E-01
+00 2.50E+00 4.99E+00
541 2.57E-01 2.58-01
+00 4.43E+05 e86E+05

Thernal Power
Nominal Hea Bounding

Ouw Heat Oulit
Mafts) (Wat)

6.17E+403 IIA3N4
Total Total

2.1 322.19B.73 0.00E
Onier Radonuclies 8a9E+06 1.66E+06

ue Selebton Summar
From SFD UWed Basis fkr PFare.ter Dhierens

\ Rt o UGHT WAER UGTWATER T ieUpi wast aAdtrt U.WAa R Tamo
.- Fuel Cladding. ALUM ALUM thlsnas ATh TempRoIdhitreapuar(wimestgATRs rateati

HU C CansItuents:1 U U M
SOL enrchmet %I 20 60eo100

:aBurnup Su.-nay sAW4 Basis ir burnup used In eusiate:
_~iin.L......iiiiiii[~ bro lsFD | suela eamtd

Zalt- . | ~~~161 .0g903bX-M N kfwglektw .yemm

, . lbulib9: | 322 tw3.7 6ag ~~~~~~~~~~bartpsaavd tohstste nirtul hirlr

Estirmted Burmupt
tu.-up Gul ivn C.rp Ematd EOL N.Ghren LOL NM

Nomhinal 0.53 |t

'Reacor elsti-. c m a t, tipping or furdel, acdm*rg lhas badalnm ceasd h. lual.

-I'dal bu-p for all fuel asscitled t" Wrbeidevy i g N

DOEtSNF/REP-07
- ResOwn
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i
Fuel Radionuclide Iwveitory Workshieet __

L4 Fudl noidTemplate Infratwnafioes,,~ "
Fuel NuI. FRR VMh-C (tUALX-HtEU) ARGENTINA,

SNIC 0 & 636
Fuel Units & Deser 14 -MTR TYPE
Heavy 136tW Nas: BOL-2.395cg: EOL-1.74594
RD Soralia SII*: SRS

'Fuldec syttdala. 2010
Estmatsmoef 201o

Ternplaft ATR (Ligt Water, AlumI. 60 b 100%. U)
esenplata Bunup(MWd): 3672

Template XOL Hea Metal Mm (UT): 0.001 6689
Tanpibt De.ay Tbm 5 yom

Estinated
Canister usags j

18X1
0.58

IIL Estimates X. b I.D b Ye Gum4m Sources
Photon Total

CiJM~d From Nomianal Bounding Futl Initial Activiy NoMinal Fud Bounding Fuel Energy Photonsfte
Radionuclide Template Fua Bnwp (UWdf Bumup (MWdf - (Co heventores(C ) lnventorlegal) Group (bounding
AC-227 1.454SE-10 612.53 1,225.06 .ODE+00 8.91E.06 1.78E407 AV U*_V
An-241 1.1190E-03 612.53 1225.06 0O.DE+00 6.85E.0t 1t37E+00 0.0150 263V*14
Az-242m 4.5425E-07 612.53 1,225.06 O.ODE+00 2.7E-04 5.56E-04 0.0250 5D92E13
Am-243 1.4921 E-06 612.53 1,225.06 O.ODE+00 9.14E-04 1.83E-03 o0375 4.699E,13
G-14 5.7244E-09 612.53 1225.06 0.OOE+00 3.51 E-06 7.01E-06 00575 46205E13
01-36 __ ___ 1.3124E-32 612.53 1,225.06 O.OOE+00 .04E-30 1.6IE-29 0.080 2-945E13
C-243 2.3676E-07 612.53 1,225.06 0.OE+00 15E-04 2.90E-04 o.0eso Z7.2E553
Crr-2O 252042E45 612.53 1,22.06 .OO0E+00 3,19E702 635E402 02250 Z496E+13
Co237 3.82C4-05 612.53 1,225.06 O.OOE+00 2.34E502 4.68E42 0.3750 1205E+13
Cs-134 4.6923E9-1 612.53 1t225.06 O.ODE+00 2.96+02 5.97E+02 o.s6 1.E+14
Cs-135 3.U77E406 612.53 ,225.06 0.0DE+00 2.11E-03 4.22E4-3 oesco 20E+13
Cs-137 2.873tE+00 612.53 1,225.06 O.OOE+00 1.76E+03 3.52E+03 12ss 4225E+12
Eu-154 205602 t 612.53 1,225.06 0.005+00 126+01 2.55+014E+
Eu t55 3.9t34E402 612.53 1,225.08 O.O_0 2.4E_0 47E+0 22500 3J8D4E+II
hFS-5 6.7429E403 612ZS3 1.225.06 G.DOE+00 4.13E+DO 8.26E+00 2.7s0o 2188E+e9

H-3 ~~~~~~1.05S9E4(2 612.53 122OS0 OOOE+DO 6.49E+DO 1.30E+01 355Co z427E+cS
1-129 7-530DE407 612.5 122OS0 O.OOE+OO 4.6tE404 9.22E404 50xo 7,Z;58E+02
Kr-85 2a8595E41 612.53 t,22.06 O.ODE+CO 1.7SE+42 3.5CE+C2 7.000O 8.09tE+Ot
Np237 9.5479E-06 612.53 1.225MC O.ODE+OO 5.85E403 1.17E402 tt.owo0 9.12OE4(*
Pa-231 8.9297E-tO 612.53 122.06 O.OCE+OO 5.47E407 t.OSE-C=
PR-210 3.7609E-t2 612.53 1,225.06 QODOE+OO 2.30E409 4.fftE49
Prn,147 2.5452E+C0 612.53 1,225.08 O.ODE+CO 1.56E+03 3.12E+03
Pu-23tl 2.0550E402 612.53 1,225.08 O.OCE+CO 1216E+Ot 2.52E+01

PU-241 68.764E-02 612.53 1,225.06 0OCE+00 421E+01 442E+01
Pu-242 3.6329E4-7 612.53 1,22.S6 O.OE+O 2.23E4-4 4.4SE-14
Ra-226 3.8045E-i0 612.53 1226S06 O.ODE+0 2.33E7- 4.684608
R-22 2.93X2E-15 612.53 1226.06 O.OOE+00 1.83E-12 3.66E-12
Ru-tO6 t.905E401 812.53 127.08 O.OCE+OO 1.17E+C2 233E+02
SU-79 1.2936E45 612.53 1,226.08 O.ODE+00 7.92E-03 6 .58E-02
SU-123 1.S74E-045 612.53 1,225.06 O.OE+00 7.0E4-03 1.42E-02
Sr-40 2.7505E+00 612.53 105.08 O.OOE+6 0 1.68E+03 3.37E+03
Tc-99 42239E044 612.53 1.22S.08 O.0E+00 2.59E-01 S17E-01
Th-229 1.8848E-12 612563 122506 &OOCE+CO 1.15E409 2.3tE409
Th-230 t.7042E4B6 6t253 1225-08 OCCOE+OO t.O4E45 2.0SE405
Th-232 7.8t32E-1S 612563 1225.08 O.ODE+CO 4.7SE-12 9.57E-i2
T1-208 4.4063E480 612.S3 1225.06 0OCOE+OO 2.70E405 5.4DE405 _
U-232 1.3151E407 612.53 1,2?.06 QOCOE+OO 6.06E45 1.61E044
U-233 1.9564E409 612.53 1,27.08 O.ODE5+OO 1.20E486 2.40E406
U-234 1.837E44 612.53 1225.08 O.ODE+00 1.1E401 2.25E-0t
UM 23S2.7235E486 612-53 0.00 4.66E403 2.99E403 4.66E403
U-238 1.5493E4 612S53 1.225 08 OOOE+00 9.49E403 1.9CE402 |

Thermal Power
loninal Hait Bounding

OulpI Hcat Ouut
(Waft) (Wattl)
3.11T5o01 .lTda

Total Total
I.

U-23 -4.2851 E-9 6t12653 n.oo 3.WE-5 7.79E-05 6O5R5
Y-90 2.7505E+00 612.53 1,2206 O.OE+00 1.68E+03 137E+03
Other PadbOrnut 3 15E.03 6.30E+03

I Template Sdectift Summary. Burmp Sunanrv and ClZecla
Tmp ta Selection Summ

From SFD Used Basis for Paraefer ec D efflr
Reader Naderaton u04T WATER LKfr1T WATER

Fuel C ALUM ALUM
BOL Hl Constituents U U

I CL SwEnhmar% 90.00000174 60 100

Swrnupt Sun- (LWdf fo*trr burnup used in estirnab
hrm SFD E&Wfd

NUmmIMIXI I1Z el hnWl cdmM thleX heirmil mm doeoa

Soundig:1 tlr .Zai manned ID_ be tA wmf1 txmlp4

Checks_ _ _ _ __ _

Esxlenaed Bwuu
.mup utw Given Durup Estimatd EOL HUGIV4h EOL HE

tm~il Ias EI1.02
amidhrarv 1.eJ

'Radfsclla da"w cr reliovl, storage. shiping o oherd? cofi tha iraalhcme r fsl.

'T;AJ burr htp fo asu kW asoctd wih We* wokset "KM~ be dvkbd by BOL heavy metal nu lo go 9|p ll bunvip vaue (MWVUI\.

00EISNF/RSP-07
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet :
PL Fuld aWl Template Ig onm tt lsI

Fuel Nane: FRR MITl-C (UALX-HEU) CANADA
SNF ID 0 612

Fuel UnIts & Deer: 23 - IlR TYPE
Heavy Metal Mass: BOL.2.721kq EOI.t.76kg
ROD Storag Site: SRS

'Fue deay suta date 2010
Estimates as Odt 2010

Tenplate: ATR 45 Waler, Akwn., 0to 100% U)
'Tamplate B-mwp(UWd): 3672

Template SOtL Heavy Met Mam .(UT), 0.00116689

Estimated
Canister usage:

118x104
1 0.96 1

,L fslimates m .x, xb b y. Ye Gamma Sources
Photon Total

CWaIMd From Nomial BouNding Fuel iial Activity Woin Fuel lounding Fuel Enegy Photonsse

Radionudcide Template Fuel Bumup (Wd)O Bunup (1Wd)' (Ci) Inventorles(CI) hlentoles(CI) Group (bounding)

Ac-227 1.4545E-10 910.46 1,820.93 O.OOE+00 1.32E-07 2.65E-07 Avg. MaV

Am-241 1.1190E-03 910.46 1,820.93 O.OOE+00 1.02E+00 2.04E+00 0.0150 3.513E+14

Am-242m 4 5425E-07 910.46 1,820.93 O.OOE+00 4.14E-04 827E-04 00250 7M68E+13

Am-243 1.4921E-06 910.46 1,820.93 O.OE+00 1.36E-03 2.72E-03 0375 6S942+13

C-14 5.7244E-09 910.46 1,820.93 O.OOE+00 5.21 E-06 1.04E-05 00575 6*672+13

Cl4- 1.3124E23 910.46 1,620.93 O.OOE+00 1.19E-29 2.39E-29 0.080 4.378E+13

Cm-243 23676-E7 910.46 1,820.93 0.00E+00 2.16E-04 4.31E-04 0.1250 3.791E+13

Cn-244 52042E-05 910.46 1,820.93 0.002+00 4.74E-02 9.48E-402 0250 3.711E+13

Co-60 3e8208E-05 910.46 1,820.93 0.002+00 3.48E-02 6.96E-02 03750 1.7S6E+13

Cs-134 4.8693E-01 910.46 1.820.93 O.OOE+00 4.43E-02 8.87E+02 0.5750 2467E+14

Cs-135 a.4477E-06 910.46 1,120.93 .OOE+00 3.14-03 828E-03 Os"00 3.455E+13

Cs-137 28731E200 910.46 1,820.93 0.OE+00 2.62E+03 S23E+03 12500 6.428E12

Eu-154 82063E402 910.46 1,82093 O.OOE+00 7.47E+01 1.49E+02 1.7500 2es96E+tt

Eu-155 3.9134E2- 910.46 1,820.93 .OOE+00 3.56E+01 7.13E+01 22500 5.654E+11

Fe-65 6.7429E-03 910.46 1t02.93 0.OOE+00 6.14E+00 1.23E+01 2.7500 3253E+09

H-i 1.0599E402 910.46 1,20.93 O.OOE+00 9.65E+00 1.93E+01 3.5000 3.608E+08

1-129 7.53E4-07 910.46 1*820.93 0.002+00 686E-04 137E-03 5.0000 1 079E+03

Kr-85 2.8595E-01 910.46 010.93 O.OE+00 2.60E+02 5.21E+02 7aco0 122E+02

237 9.5479E-06 910.46 01*093 O.OE+00 8.69E-03 1.74E-02 11.0000 135524O1

Pa-231 8.9297E-10 910.46 1,820.93 O.E0+00 8.13E-07 1.63E-06

Pt-210 3.7609E-12 910.46 1820.93 O0O0E.00 3.42E-09 6.85E-09

Pmn-147 2.5452E+00 910.46 1,820.93 0.OOE+00 2.32E+03 4.83E+03

PU-238 2.0550E-02 910.46 1,82093 0.OOEO 1.87E+01 3.74E+01

Pu-239 4.2833E204 910.46 1,820.93 Q.OOE+OD 3.90E41 7.8E-01

Pu-240 2.4401E-04 910.46 1,820.93 0.OOE-O0 2.22E-01 4.44E-01

Pu-241 6.8764E-02 910.46 1*0.93 O.OOE+00 626E+01 1.25E+02

Pu-242 3.6329E-07 910.46 1,820.93 O.OOE+00 3.31E-04 6.82E-04

Ra-226 3.8045E-11 910.46 1,820.93 0.00E+00 3.46E-08 6.93E-08

ta-m228 2.9902E-15 910.46 1,820.93 Q.OOE+00 2.72E-12 5.44E-12

Ru-106 1.9055E-01 910.46 1,820.93 O.OOE+00 1.73E+02 3.47E+02

Se-79 12936E-05 910.46 1,820.93 0.002+00 1.18E-02 2.36E-02

Sn-126 1.1574E-5 910.46 1,820.93 o.OE+00 1.05E-02 2.11E402

Sr-go 2.7506E+00 910.46 1,820.93 O.0OE+00 2,502E03 5.01+E03

Tc-99 4.2239E-04 910.46 1,820.93 0.00E+00 385E-01 7.9E41

Th-229 1,e848E-12 910.40 1820.93 O.OE+00 1.72E209 .43E-09

Th-230 1.7042E408 910.46 1*0.93 O.OOE+00 1.55E-05 3.105-0

Th-232 7.8132E-15 910.40 1,820.93 O.OOE+00 7.1IE-12 1.42E-1

Ti-20e 4.4063E-06 910.46 1,820.93 O.OOEO2+ 4.1E-0t5 802E-05

U-232 1.3151E-07 910.46 1*20.93 O.OOE+00 120E-04 2.39E-04 Thenal Power

U1-233 1.95E4E49 910.46 1,*20.93 O.ODE+00 1.78E-06 3.56E-06 Nominal Had Bounding

t-234 .3371E-04 91046 1,0.93 0.002+00 1.67E-01 3.35E-01 Ouwt eatOut

U-235 -Z723SE-06 910.46 0.00 5.47E-03 2.99E-03 5.47E-03 (Wats) (Was)

U-236 1.5493E4- 910.46 1*0.93 0.O0E+00 1.41 E202 2.82E-02 462E.0 3.E241

L-238 -4.2851E409 910.46 0.00 8.40E-05 6.01a 6.40E-0E Total Total

Y-90 2.7506E+00 910.46 1*0.93 0.002+00 2.502+03 5.01E+03
Other Rtadonuclides 4.682+03 9.372+03

mn. T.-idb e - && b n, Burrnup Suma, *rd Clecks-.--

Temnplte Selection Sumnmary-
From SFD Llmd Basis for Parameter Differences:

Reato UGHTWAW1E LIGHTWAI"
hlU , ds:i AIJJM AUJMA

SOL HM Constituentis: U u

0.L Enrcrdent V. 92a99097633 OGeI 100

up SummaIy (MWd) FBaslb 1or bumup used In estimate:

Fwmr SFD Eetimied

N0mnalf 9__ 0 knr' hucejard bmu te isy miN ms destwld

Soundi- t ,820S b b bameed bbstal. e bkum

Checkes'-

Esmataed Sumupl
turu MultiplIer Given Burnup Estimat iOL lUGhen EOL HU

I'om-it 1.6 1.03
tlloudllW l 2.13

'Reactr asulown. core rnmo. storagel. dpp or ohde onfirming lif bredallon eassed knr 1ue.

'Toot w, lr ankid b assodated with tis wo*aieet neAt be deied by 0L heavy metal mass ID ge spdlk bumup values (MWd<r).

COEISNF/REP-078
- Revision 0
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Page C-89 of C-581



I It

j
Fuel Radlonucilde Inventory Worksheet I

,. Fadt ao4Teplsfte Jaforraadw. I -it..:
FUel Nun. FAR MTR-C (UALX-HEU GERMwANY

StW 1t .57
Fuel 1nMb A Oftor- 33 -MTR TYPE
Heevy Metal Mom. BOL-3.336kg EOL.2.0OWN
ROD Storgep Slh SRS

'Fuel daco stat date: 2010
E m hnate d:e* 2010

Temlate: ATRht Water. AlSan.. 80W 100%, U)
sTrwptdst Wnup(irfd) 3672

TemplateBOM Heavy Meta M (lt): 0.00116636
Terrat1 DepCatIMhs 5 Veln

Estimated I
Canister usage:

1.38

IIL Fstimatts 0 ON X.dXb n b y. yb Gamma Soumce
Photon Tot

CUWd Froa Nom:nal Bounding Fud Inlital Activiy Nomlnal Fu1 80unding Fud Energy Photonsftec
Radlionuclide Template Ful Btmup (MWd) Bunup(lUWdf (Ct Imi-toaea(a) laventimies(Ct) Group (o-&ng)
Ac-227 1.454SE-10 1206.31 2,412.63 0.0E+0 1.7E4-07 3s1E-07 Avg.heV
An-241 1.1190E-03 1206.31 2,412.63 0.002+00 1.35E+00 2.70E+00 0.010 4.655E*14
AnF.242m 4.5425Eo07 1,206.31 2,412.63 O.0OE+00 5.4aE44 1.OE-03 0.020 1D0Q3E+14
Amn-243 1A921E-06 1,20631 2,412.63 0O.DE+00 1.80E-03 3.60E43 0.0375 9t254E+13
C-14 5.7244E-09 1,20631 2,412.63 o.00E+00 691E406 1.38E-05 0.0575 9.039E=13
Cl-Se 1.3124E2- 1,206.3 2,412.63 0.ODE+00 1.58E-29 .17E-29 0.0oss 5.81E+13
Cm-243 2.3676E407 1,206.31 2,412.63 o.ODE+00 2.86E204 5.71E44 0.1250 5.023E+13
CGm244 5.2D42E205 1,20631 2.412.63 o.OE+00 628624 1.26E-01 022s0 4.916E+13
Co-60 3.820DE-05 1,20631 2412.63 0.00E+00 4.61E42 9.22E42 01750 23aE+t13
Cs-134 4.8693E2t 1,20631 2,412.63 D.ODE+O 5.87E+02 1.t7E+03 05750 3.26E+14
Cs-135 3.4477E-06 1,20631 2,412.63 0.00E+00 4.16E-03 a32E43 0.800 4.578E+13
Cs-137 2.8731E+00 1,23 2,412.63 0.002+00 347E+03 6.93E+03 12500 8.517E.12
E-u-14 s20s3E42 1,20S3 2,412.63 O.OE+0o 9.90E+01 1.98E+02 1.750 3m2+.1
Eu-15 3.9134E42 1,206.31 2,412.63 O.OE+00 4.72Ea01 9.44E+01 22500 7.491E+11
Fe-55 6.7429E43 1,2031 2,412.63 0.00E+00 813E+00 1.83E+01 2.7500 4.310E+09
H-3 1.069E92 1206.31 Z,412.63 O.oDE+00 128E+01 2.56E+01 3so00 4.780E+c0
1-129 7.5300E47 1,206.31 2,412.63 o.OE+00 9.0sE244 1.82E-03 so.00 1.429E+03
Kr-85 2.s595s41 1.206.31 2,412.63 O.O0E+00 3.4sE+02 6902E+2 7.000 1.593E+02
p 237 9.5479E-06 1,20.31 2,412.63 o.OE+O 1.1sE2 2.30242 11.0000 1 796+01

Pa-231 8.9297E-10 120631 2,412.63 0.00Q+00 1.0sE4s 21SE-06
Pb-210 3.7609E-12 1,20631 2,412.63 0.002+00 4.54E4s 9.07E-09
Pm-147 2.54521+00 1,20&31 2,412.63 O.OE+00 3.07E+03 8.14E+03
Pu-238 2.065sE02 1,206.31 2,412.63 0.00E+00 2.48E+01 4.96E+01
Pu-239 4-283sE44 1,206.31 2,412.63 0.00E+00 617E-1 1.03E+00
Pu-240 2.4401tEC4 1,206.31 Z412.63 O.ooE+00 2.94E-01 5.89641
Pu-241 6.8764E42 1,206.31 2,412.63 0.0012+00 830E+01 1.66E+02
Pu-242 3.6329E47 1,206.31 Z412.63 o.OE+00 4.38E44 a76E44
Ra-226 3.80452E-1 1,206.31 Z412.63 0.00E+00 4.59E.06 9.sE-0
Ra-228 Z99M22-15 1,20.31 2,412.63 O.E+o0 3.61E-12 721E-12
Ru-106 1.9056641 1,206.3 2,412.63 O.ODE+00 2.3DE+02 4.60E+02
Se-79 129362-06 1,20631 2,412.63 O.ODE+00 1.56E42 112E42
Sn-126 1.1574E-05 1,206.31 2,412.63 o.OE+00 1.40E42 2.79E42_
Sr-g9 2.7505E+00 1,631 2,412.63 O.O0E+00 3.32E+03 6.64E+03
Tc-99 42239E44 1,20.31 2,412.63 O.OE+00 610E-1 1.02E+00
Th-229 1.86848-12 1,206.31 2,412.63 0.00E+00 227E49 4.55E49
Th-230 1.7042E4e 0 1.20631 2,412.63 0.OE+00 2.062-06 4.11E-05
Th-232 7.8132E-15 1,20631 Z412.63 O.OE+00 9.43E-12 1.89E-1 I
T1-208 4.4063E-08 1,206.31 2,412.63 O.OE+00 5.32E-05 1.06E44
U-232 1.3151E47 1,20631 2,412.63 0.OOE+00 1.59E44 a17E44 Thermal Power
U-233 1.9564E49 1,206.31 2,412.63 .OOE+00 2.36E-06 4.72E43 Nominal Het Bounding
U-234 1.8371E44 1,206.31 2,412.63 0.00E+00 222E41 4.43E4t Outpult Heat Output
U-235 -2-7235E-06 1,206.31 0.00 671E43 &42E43 6.71E-3 (Waft) (Wta)
U-2 1.5493E-05 1,206231 2,412.63 0.00E+00 1.87E42 3.74E42 6.12E+01 1.2E+0
U-238 -4.2851E4,9 2.31 0.00 7.85E-05 7.33E-05 7.85E-05 Total TOal
Y-90 2.7505E+00 1,206.31 2,412.63 O.OE+00 322E+03 864E+03
Other Radionuclides 8.02E+03 1 24E+04
IIL m pte Select S , B t Seaasiary, anJd ChdI .S

Te nt, Selecto Summary
FRow SFD Usd Basis for Patametea Differences:

ReeSO U2 T WAtER UOHT WATER
Fuel CladdknsLp A it ALIUM

60L HU Cartzte U U
BCt. Enrichment %. 92.99997131 60 b 100

Burup Sumnmary (UWdf tor bumup, used In esimatb:
From SFD EStbnated

NNom inalfZZZ Zw 1 206cJNakl l kI f heevy e1e1 mm deoyeeed.
Boundig: 2.412 WffW aoul b dtobe Mmaeailaktue.

Checksr

Estimated Seanupl
_ surie I Gh~ Surnup Etknated FOL HIMIGhvun EOL HU

Nomhtall: 1.51 1.04

Beeuding:I z301
'React ttebdawn. core removal. stoage. s*pg or cter dab conflmig tad Irradalln ceased for fuel.

Toal bxrmi ord aUl astodated wib tl4i wodshed must be dvied by BOL heavy mete mawa b 9t Spelic baara value (MwdwT.

J

DOEtSNF/REP-078
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Fuel Radionuclide Inventory Worksheet

, Fua And Te lte Information . I
Fuel Nane: FRR MTR-C UAI.X-HEU) JAPAN

SNF D 4: 60O
Fuel Unrs d Descr: 64 - FMr TYPE
Heavy Metal ases: 80SL5227kg: EOL.4.158rg
ROD Storage Site: SRS

'FU decway tart date: 2010
Eatradh pteae 2010

Tempat: AnT (UgW Water. Aham.. 0 ID 100%. U)
'Template Suamup(MWd): 3672

Template 0. Heavy Mial Ma (I): 0.00116689

Estimated
Canister usage:

12.250*

IL Estimates m a. 
1

,x b y. yb Gamma Sources

Photon Total
CVMWd From Nominal 8oundeng Fuel ittial Activity Nominal Fue Sounding Fuel Energy Photontwec

Radionucide Template Fuel EBnup (UWdf Buumup (MWde (CI) hnventoles(CI) Inventorles(Ci) Group (bounding)
Ac-227 1A545E-10 1,012.55 2,025.11 O.ODE+00 1.47E-07 295E-07 Avg. MaV
Am-241 1.1190E-03 1,012.65 2,025.11 O.OOE+00 1.13E+00 2.27E+00 0.0150 3.507E+14
Am-242m 4.5425E-07 1,012.55 2,025.11 O.ODE+00O 4.60E004 920E-04 0.250 8A17E+13
Am-243 14921E-06 1,012.55 2,025.11 QOD.E+00 1.51E-03 302E-03 0.375 7.767E+13
C-14 5.72444-09 1,012.55 2,025.11 O.OE+00 5.8DE-06 1.16E-05 0O0575 73E+13
C1-36 1.3124E-32 1,012.55 2,025.11 0.00E+00 1.33E-29 2.66E-29 0.0850 48692+13
Cm-t243 2.3676E-7 1,012.55 2,025.11 O.OE+000 2.40E-04 4.79E-04 0.1250 4216E+13
Cm-244 5.242E-05 1,012.55 2,025.11 O.OE+00 5.27E-02 1.05E-01 02250 4127E+13
to-60 3.8208E-05 1,012.55 2,025.11 O.OOE+00 3.87E42 7.74E42 0.37sO 1.558E+13
Cs-134 4.8693E-41 1,012.55 2,025.11 O.OE+00 4.93E+02 9.86E+02 0.750 2.744E+14
Cse-135 3.4477E-06 1,012.55 2,025.11 0.00D+00 3.49E-03 6898E-03 0.8500 3842E+13
Cs-137 2.8731E+00 1,012.55 2,025.11 O.OOE+00 2.91 E+03 5.82E+03 12500 7.149E+12
Eu-154 82053E-02 1,012.55 2,025.11 O.E0+00 8.31E+01 1.866E+02 1.7500 2.99BE+11
Eu-155 3.9134E42 1,012.55 2,025.11 .OOE+00 3.96E+01 7.93E+01 22500 6288E+11
Fe-55 6.7429E-03 1,012.55 2,025.11 O.OE+00 883E+00 1.37E+01 2.7500 3.61SE409
11.3 7 5 1.0599E42 1,012.55 2,025.11 O.OOE+00 1.07E+01 2.1tS+01 3.5000 4Dt2E+08
I-129 7-530DE407 1,012.55 2,025.11 O.OOE+00 7.62E-04 .524-03 5000 1200E+03
Kr-tS 2.8595E-01 1,012.55 2,025.11 O.OOE+00 2.9DE+02

_ HNp-37

7.62E409
1.012.55 28E0+03 S.1SE+03

Pu-238 2.0550E42 1,012.55 2,025.11 O.OOE+00 2.08E+01 4.16E+01
PuI239 4.2838E-04 1,012.55 2,025.11 0.00D+00 4.34E4t1 668E-01
Pu-240 2.4401E-04 1,012.55 2,025.11 0.OE+00 2.47E-01 4.94E-01
Pu-241 B.8764E42 1,012.55 2,025.11 O.OOE+00 6.96E+01 1.39E+02
Pu-242 3.6329E-07 1,012.55 Z025.11 O.OE+00 3.88E-04 738-04
Ra-22B 3.8045E-11 1,012.55 2,025.11 O.OE+00 3.85E-08 7.70E-08

a228 2.9S02E-15 1,012.55 Z025.11 0.000+00 3.03E-12 6806E-12
Ru-106 1.9055E-01 1,012.55 Z025.11 O.ODE+00 1.93E+02 3.880+02
Se-79 1.2936E-05 1.012.55 2,025.11 0.00E+00 131E42 2.62E042
Sn-126 1.1574E-05 1,012.55 2,025.11 O.OOE+00 1.17E42 2-4042
Sr-90 2.750QE+00 1,012.55 2,025.11 0.000+00 2.79E+03 5.57E+03
Tc-99 42239E404 1,012.55 2,025.11 O.OOE+00 428E-01 8.55E0-1
Th-229

E-t2 158E-1 1

4.4063E-08 1,012.55 2.025.11 O.OOE+00 4A6E4-05 8,92E-5
2.68E-04
3.96E-06

Thenmal Powrer
Nominal Heat ounding

Oull "et O-IPut
lWatts) (watts)

ttt37tE-04 1.012.55 2.025.11 QO.OE+00 1.86E4t &.72E-01
11-235 2.7235E-06 1,012.55 0.00 1.OSE42 7.75E-03 1.05E42

1.5493E45 1,012.55 2,025.11 .OOE+00 1.57E042 3.14E42 I 5.13E+41 1SE402
. ,_ ._ __ ____. . _ __ _ ._ _ .._ ._ __ _. , _ __ _ _ # #

Y-90
1,012.55 0.00 1.23E-04 1.19E-04 123-04
1,012.55 O025.11 Q.OOE+00 i79E+03 5.57E403

521 E+03 1.04E+04

Total Total

_- Otwer Radlonuldes

hBasis 1or Parameter OferencecFromn D U

IIReactor Moderator L WA R U

Fuet Clkddhg ALUM I AUJM
In S - ... . .li . _ - -... 1 1 I

SZIn ; ; 9 -O6,0 I 100 j _ _ _ _ _ _ _ _ _ _ _ _ _ _
B~unup Summary (82Ndf fo_____ Rsatr burnup used In estImate:F ~~~~From SV 0 blimk ate

N o m isaiF Z Z Z1.012.57 t*. arn~abAidhin fe hee" metal em desro*s.
Bounding: tO~~~2,25.1IIP bun~up mumID be lae a As borW.

Eetkrneted Sumna
su u lUi"'Or Givet Surnup Estimated EOL HU/Glven O0X HMIN omin l, a : Z ± 6 _ ___

'Reacor *Oelown, core removal. dorage. iPPIng oro her dale co~mrnng bat iradatlon ceased forturl.

'_Toal buvanp for as aeaciated weit li waksheet must be divded by SOL heavy mesl mes 99I ge edlitc bWrp vadues (MWIT.

DOEISNF/FREP-07
r- Revision 0
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j
Fuel Radlonuclids InWentory Worksheet_

L Fuef and Tmpbate Wmnforniafi --oe ~ ,
Fuel IIm FRR MTR-C 4UALX-HEU) PORTUGJAL

SHl S tOM 3
Fuel Units & Deor~ 9.- MTh TYPE
Kea" Meta Mate: BOL.I.423cg; EOL=0.894tkg
ROD Storage S81 SRS

'Fuel deay Wartdafte 2010
Eatlt" asGol: 201O

Tweplab: ATR (Ligh Water. Aun., 60 to 0o0%, Uj
'Tenpbte 13unDmUWp(: .3672

T Vnplide IIOL Hevy al 1Mm MT): 0.001 16889
Temphte De Thrn 5 Years

Estimated
Canister us0ag

1 0.38 j

J1L EstAtel - I x. Xe b P. y Gamma Sourcee

Photon Total
CUNWdFrm Nominal BoundingFuel tritnaltAcUvfty NomnalFuel Bounding Fuel EneW Pho~ttm

Radlonuctide Template Fuel Bumup Burnup (MWdf (CII) nvt) et nlae iwentoris(CI) Group (bounding)
Ac-227 1.454SE-10 501.16 1,002.33 O.ODE+00 7.29E-08 1.46E-07 Av lhV
Aff-241 1.1190E-03 501.18 1,002.33 Q.OOE00 &61 E-01 1.12E+00 0.0150 t.934E+14
Am-242m 4.5425E 07 501.16 1,002.33 0.OOE+00 228E-04 4556-04 ocA=0 4.166E*13
Am-243 1.4521E-06 50s.16 1,002.33 O.OOE+OO. 7.48E-04 1.50E-03 0.0375 3s44613
C-14 5.7244E-9 501.16 1,002.33 O.OOE+CO 2.87E406 5.74E-06 0.0575 3.78aE913
C036 1.3124E-32 501.16 1,0033 Q.0E+O 6.58E-30 1.32E-29 0.08o0 2o410E+13
Cm-243 2367E4-07 501.16 1,002.33 O.OOE+00 t.E-04 2.37E-04 0.1250 zo.7E+ti
Cm-24 52CE4-05 501.1t6 1,002.33 O.0OE+00 2.41E+02 5.22E+02 0.2250 Z642E+.1
Co-23 39s27E-05 501.16 1,002.33 O.OE+00 1.91E-02 3.83E-02 0.37s00 7.e7E+t2
Cs-134 4.8693E-1t 501.16 1,002.33 O.OOE+CO 2.44E402 4.83E+e 0$50 163saE+14
Cs-136 374477E6- 501.16 1,002.33 Q.OOE+00 1.73E3-0 3.46E-03 o950D 1.9026+13
Cs-137 2.4731E+00 501.16 1,002.33 O.OOE+00 1.44E+03 2.88E+03 1250 3S-ZM+12
Eu-154 2.050E-02 501.16 1,002.33 0.00E+00 41.0E+01 22E.0 6.7501 1.484E+ll
Eu-155 34.234E042 501.16 1,002.33 O.OE+00 1.96E+01 3.92E+01 22M 311aZ11
Fe-5 2.7429E4-03 501.16 1,002.33 O.OOE+00 3.38E+C0 2.76E+CO z7501 t790E+09
F93241 61.0594-02 501.16 1,002.33 0.00E+00 5.3tE+00 1.06E+01 3.50o t.se6E+Os
P-129 7.530E4-07 501.16 1,00233 0.006+00 3.77E-04 73.E6 4 5.0X00 037E+02
Kr4-5 2.8595E-11 501.16 1,00233 .OOE+00 1.43E+02 2.37E+02 7.0xo 6.1sE+01
Np-237 29479E402 501.16 1,002.33 O.O0E+00 4.79E503 9S700 3 1-.12 7.460E+OD
Pa-23t 19297E-10 501.16 1,002.33 O.OOE+00 4.48E07 195E1 _0
Pb-2tO 37609E-12 501.16 1,002.33 0.006+00C 1.88E-09 377E0-0
Pb-147 2.5462E+c0 501.16 1,002.33 0.00E+00 5.28E+03 2.55E+03
R-238 2.0550E02 501.16 1,002.33 0.00E+00 1.03E+01 2.7OE+01

Pu-=9 4.2839E-04 501.16 1,002.33 0.00E+00 2.15E-0 423E4-1
Pu-240 2.4401EE04 501.1S 1,002.33 O.OOE+CO 1.22E-t 2.45E401

Pu-241 6.s764E-02 501.1e 1,00233 O.ODE+OO 3.45E401 689~E+01

Pu-242 3.6329E-47 501.16 1,002.33 0.00+00 1.82E4-04 3.64E-04
Ra-226 3.8045E-10 501.16 1,002.33 0.00E+00 1.9E46-0 3.81E-06
RT-228 7.9812-15 501.16 1,002.33 O.00E+00 1.50E-12 3.83E-12
Ru-106 1.9055E41 501.16 1,002.33 O.ODE+CO 9.55Es0t 1.91 E+02

Se-79 12936E456 5t.1S 1,002.33 O.OOE+CO S.48E403 13IDE-02

Sn126 1.1s74E456 S0t.1S 1,002.33 Q.OOE+DO 5.80E403 1.16E-02

SF-90 2.75D5E+oo S5t.1S 1,C02.33 O.XOE+Co 13aSE+03 2.76E+03

Tc-99 4.2239E44 s01.1e 1,002.33 Q.OOE+CO 2.12E-Ot 423E-t

Th-229 1.8848E-12 501.16 1,0D2.33 O.OOE+CO i.45E-10 i.89E0s

Th-230 1.7042E- 080S1.1e 1,002.33 QOODE+CO 8.54E-0 1.71E405

Th-232 7.8132E-15 S5t.18 t OC233 QOOE+OO 3.92E-12 7.83E-12
T9-206 4.4063E-08 501.16 1,002.33 Q.OOE+0 2.21E-05 4.42E-05
U-232 IZISIE407 501.16 1,0023 O.OOE+CO S.59E45 1.32E404 ThermatPower

U-233 1.9W6E-09 S0t.16 1 O02z33 OOO0E+CO 9.8CE407 1.9SE46 Noaminal Hog Bounding7

U-234 1.83r71E44 50t.1S 1,002.33 O.OOE+CO 921E402 1.84E41 Outpt Het*Output

U-235 -2.7235E4S6 so.16 0.00 2.8SE403 1.49E403 7.86E403 (atan)- (attol

U-23S 1.5493E405 50t.1S 1,002.33 QOO0E+OO 7.76E403 1.55E42 2s4EM SAW.e 1

U-23S 4281WE-09 501.16 0.00 3.35E45 3 t3E406 3.35E405 Total TOWa

Y 90 2.7so5E+cO Wsott 1,002.33 Q.OOE+CO 1.38E+03 2.76E+D3
Ote Raloille 2.58E+03 5,16E+03 I

mTemlateb Seecat oSummry B9rno ;,imy = C Xecfs

Templat. Selection Sumry

From SFD Used for Paramete D hiferences:
Reactor NodLo r WATER LKN4T WATER

Fue l Claddh ALUIA
IOL NM Constiluenu U

BOL Erct ' s3 000971 eo 100D

Burnup Su-ma (MWdf fas for burnup used to estimate:
From SFD ftimd

undln ihim5 . N niap caind ht bSe m 1W _ d
Bordh9 | ~~~~~~~1.02 33 edg bu uaioinI bdu nral bmph

Checks _ __-

b M Gn Estimated RO UlGIven t, Hu3

'Reactor eluSdowt conS rmovwal. SoOMaga. sippin gr obe d3" cm%.hg Ot Ima t tc W.

'Total bunW ford d dated wlh Of wouke mutd be didded by OM h mel m D gd c butv ab (MWdWT).

J

I
-j

-I

I
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Fuel Radionuclide Inventory Worksheet I

.Fusd! end Template Wuroation-,
Ful Imw FRR MTR-C lUALX-tEU) TURKEY

SNF ID t 643
Fuel Units & Don. 8 -MTR TYPE
HeavylMetallMams: BL.-1.781kg: EOL.O.953g
ROD Sorge Site: SRS

'Fel deiay star dae: 201O
Estkmates - ed: 201O

Tuuplete ATR OJht Water. aln., 60 bI 100% U)
Timplata Bumup(1Wd): 3572

Template 10L Hea Metal Km (If) : 0.00116689
Tnm fte D.ayvme: 5 Vears

EsUrnated
Canister usage:

0.3x30

-

stiats In x,, , V Yb Gamma Sources

Photon Total
CUMWd Frorn Nominal Bounding Fuel Matia Activity Nominal Fuel Bounding Fuel EneWgy Photonalsec

Radlionuclide Template Fuel Duaurp OMWd)O' Burup (Wd) (CI) hwentorlesa(Ci ktvetoeies(Ci) Growp Oounding)

Ac-227 1.4545E-10 784.13 1,568.26 O.OOE+00 1.14E-07 2.28E-07 Avg.1eV
Am-241 1.1190E-03 784.13 1,568.26 O.OE00 &77E-01 1.75#+00 0.0150 3.026E+14
Am-242m 4.5425E-07 784.13 1568.26 O.OOE+00 3s6E-04 7.12E-04 0.0250 6.518E+13
An-243 1.4921E-06 784.13 1,68.26 O.OOE+OO 1.17E-03 2.34E-03 0.0375 &.015+13
C-14 5.7244E-09 784.13 1,56.26 O.OOE+OO 4AE-06 .98E-06 0.0675 5.914E+13
CI-36 1.3124E-32 784.13 1,582 O.OOE+00 1.03E-29 2.06E-29 .O0S0 3771E+13
Cm-243 23676E07 784.13 1,568.26 0.002+00 1.86E-04 371E-04 0.1250 3.258+13
Cm-244 520042E-05 784.13 1,56.2 0.002+00 4.0612-02 8.16E-02 0.895 31986E13

Co-80 38206E206 784.13 1,568.26 0.00E+00 3.00E-02 .99E-02 0370 1.547E+13
Cs-134 4B693E-01 784.13 1,56826 0.002+00 3.62E+02 7.64E+02 05750 Z125E+14
Cs-135 3.477E-06 784.13 1,568.26 o0oE+00 2.70E-03 641E-03 0.o0500 2S7E+13
C5-137 2.8731E+00 784.13 1,56826 O.COE+00 225E+03 4.51E+03 12500 s536E+12
Eu-154 a2053E-02 784.13 1,568.26 O.0OE+00 6At3E+01 1.29E+02 1.7500 Z322+t11

Eu-155 3.9134E-02 784.13 1,5826 0.002+00 3.07E+01 614E+01 22500 4.66E+l1
Fe-55 67429E-03 7s4.13 1,56826 O.00E+00 529E+00 1,06E+01 2.7500 2.01E+09
I-3 1.0699E-02 784.13 1,56826 O.ODE+00 8.31E+00 1.66E+01 3soco 3.107E+04
1-129 7-s300E-07 784.13 156826 O.OE+00 5.90E-04 1.182-03 S.M0 9s255202
KI-85 2.8595E-01 784.13 156826 O.OE+00 2.24E+02 4.48E+02 7.0000 1.06E+02

3W7 ssIE.479-06 784.13 1,568.26 O.OOE+00 7.4E-03 15OE-02 11.0000 1.167E+01
Pa-231 8S297E-10 784.13 1,568.26 0.o0E+00 7.00E7 1.40E-06
Pb-210 3.7609E-12 784.13 1,568.26 0.O0E+00 2.952-09 5.90E-09
Pm-147 25452E+00 784.13 1,568.26 0.00E+00 2.002+03 i99E+03
PL23 2.0550E-02 784.13 1,568.26 O.OE+00 1.61E+01 322E+01
Pu-23 4283s4-4 784.13 1568.26 .OOE+00 3.36E-01 672E-01
Pu-240 2.44O1E404 784.13 1,58.26 0.002+00 1,91E-01 383E-01
Pu-241 6.8764E-02 784.13 1568.26 O.OOE+00 5.39E+01 1.082+02
Pu-242 3.6329E4-7 784.13 1,568.26 0.OOE+0O 2.85E-04 5.70E-04
Fa-226 3.8046E-11 784.13 1,6826 0.O0E+00 2.98E-08 5.97E-0s
Fa-22s 2.9952E-1 784.13 1568.26 0.002+00 132-042 4.6sE2-T2
F-2106 1.9DSE4-0 784.13 1,8.26 O.OOEo+00 IA9E2 -. 0oE+7 2
S-279 129371 -04 784.13 1,568.26 O.OOE+O0 1.01E42 2.031O2ue

Un-235 432362-06 784.13 0.0 .582-03 1442-03 3.582E-032 Wts Wts

Sr-90 Z7sO5E+Oo 784.13 IAM126 O.OOE+oOD ZlSE+03 4.31E+03

Tc-2 422393E-44 784.13 1,56826 Q.OOE+00 3.31E1- 6 s2E4-0
Th-229 I1B848E-12 784.13 1S%&26 QOA)E+00 IAsE-09 2.96E-09

Th-230 1.7042E8-0 784.13 10.626 4A.E+-0 1.34E-06 .167ETTo
Th-G 750532E-1+ 784.13 1,56.26 0002E+00 S.13E-12 1.23E-11
Ther 4A63aE-8 7s4.13 ts8u26 0AOE+00 3.46E.2 68.0E203

upM tB1531SE47 784.13 z_ 1 2s6s Q E+00 1.03E404 2-06E404 Tlnaltset er
U233 t.95e-4E 7e4.13 1s56826 O.ODE+OO UsedW 3.Q7E4S NominaiHeal, Bounhding
U-234 1B371E404 7eU.13 156826 QO.OE+OO 1.44E401 2.W-01 oupt M Ou e tput

U-236 1-5493E-05 784.13 1,568.26 QOOE1+OO 1.21E402 2.43E02< &WE#01 7S441

U-23 .4.7BS;E409 784.13 0.00~ 4.19E456 3 SSE45 4.19E456 Tota TOW

0 R s 4.03E+O3 8.07E+

r.:IL ermlf Ea Snn-,k - & yTieled Cheeks

Tempate elecion urtnanuUry e ie usi stmtdEI ltle ~.H

Fr V o Unred alsis for Pan r nr Diffeeences:

COINfI2-8 March2ER003A

folb 0 r iag WA1ER Lf 0-58
tOI MM| Contbetls U U

tOL01 ErChrrt %: 93.00002122 60 b tO0

n pSumg-ryuw 18ad Esis for buru aseh in atima:
Frm OMD _siaed

Norian t. , 784.1. Nwhal takate kmft e metl a ssbrp
so_|db 15682 ~f4 h= b

Etimted Suw~
suPo Nut* QII~ SP Esimtdt COL RMWGe EL HMM

bmorinl 1401AOS
llofcl~2-80

'Reax laafeoy col mnwl, xamp. ftpt or Wwe daeb cain to Iraiatin rad forAM.

-ra banu bfor III aso iatdh No Work must be dvtle by BOL heavy wolmass ID9 Weciti b urre Vaue (MWdMT).
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I
Fuel Radionuclide Inventory Worksheet

I-ol ulksinE Tmpate garwnvatiom x- 2..A
Fuel Name. FIR MATh-0 (ALX-LEU) JAPAN

SNF ID S. 552
Fudl Unlta A Daere 99 -ASSEMBLY
Heawy lewt Meaw 80L.94.06keg. EOL=84.6459V
ROD Storage 58. SRS

'FUe decay I da_: 2010
E4_late _a at 2010

Tanpatec HF8R (HeavyWater, Alan.. 10 lo 2a U)
bTeplatsurvar ep(UW 15

Template SL Heay Metal Mm (M11) 0.00034251
Tanned DoThus 9 on

Estimated
Canister usage: |

[ 4.13 I

IL Estinuft9 e a. ,x b y. yb Gamnm Soure_

Photo Total
;CU11d From moffla Soundin Fud Inffl Atvy NondnallFud .BoundirgFud E9Y: Phoos-

RaFloes ci Teesqlate Fad Bumup (1tWdf Bumup (Wd) (Cl) bwmensades In bntoresC Group cboundng)
Ac-227 1.7533E-10 8,939L12 17,878.25 O.OCE+00 1.57E-06 3.13E-46 Avg. MeV
Am-241 1.278E-02 ,93912 17,878.25 o.OOE+00 1.14E+02 228E+02 0o150 3244E215
An-242m 9.5467E-0 8,939.12 17,878.25 .OOE+O0 8-53E-02 1.71E2-0 0M250 6.98.14
AnF243 6.41OOE8-06 893912 17,878.25 o.OOE+00 S.73E-02 1.15E-01 0o375 6.36.E+14
C-14 2.9673E-0e 8,93912 17.878.25 O.OOE+00 2.66E-04 5.31 E-04 0.0575 636sE214
C-38 5.9613E-35 8,939.12 17,878.25 0.0CE+00 5.32E-31 106840 0.0850 4.004E+14
C-243 3.18608-7 8,939.12 17,878.25 D.0OE+O0 Z.84E42 5.69E-02 0.1250 3.34.544
Cr-244 1.400E7-04 8,939.12 17,878.25 0.OOE+00 1.75E+10 43.E00 7.2250 3.41E+14
Co-60 td1783E204 8,939.12 17,878.25 .OOE+00 1302E500 2.49E+-0 0.3700 6.6567814
Cs-134 3.302E4-01 8,939.12 17,878.25 O.E0+00 2.OE+0 2.01E+3 Os0 22s7E1s
C-2130 41.6738-5 ,3Q.12 17,878.25 O.00E+00 43sE42 .69E42 o- s1421E*4
Cs-137 2.3607E+00 8,939.12 17,87825 o.OOE+00 2.18E+04 5.IIE+04 1250 5-8E+13
Eu-154 68.213E-02 8,939a12 17,878.25 o.OE+00 5.25E+02 1.21E+3 1.702 ZSE+12
Eu-15 1.0323E-02 8,39.12 17,878.25 0.OE+00 29.7E+02 1 .8E+2 22500 t437E+12
Fe-25 7.72E0-02 8,939.12 17,878.25 0.0OE+00 4.98E+02 1 9, +03 87500 4.014E+10
Pu-241 o27,38E-02 8,939.12 17,878.25 0OOE+00 9.68E1+0 1.94E+02 34soo 4.755E+00
P-129 7.16E4-07 8,939.12 17,87825 O.OOE+00 62,7E503 22542 S.OO02 4.6sM4
Kr-s 2.270D7E401 8,939.12 17,878.25 O.OOE+00 24t1E+03 4.83E103 7.0000 03E03
Np-27 326327E48- 8939,12 17,878.25 o.OOE+00 3.?5s-E2 eA49E2 11.0000 -.117E4M
Pa-231 1.1226709 8,939.12 17,878.25 0.0OE+00 2.2oE+08 4.015E70
Pn-210 1.173E-105 8,939.12 17,87825 O.OOE+00 1.77E-01 3.4E-1t
P-147 2.4367E+00 8.939t12 17,878.25 0ODE+00 2.18E+04 4.E70+04
Pu-23 .2213E4-03 8,939.12 17,878.25 0.008E00 5.56E+01 0 .78E+02
Pu-239 1.0320E4-2 8,939.12 17,87825 .00+O0 1,23E201 12.4E402
Pu-240 .4280E7-3 8,939.12 17,878.25 0OOE+00 4.81E-07 2.70E+07
Pu-241 7.7333E401 8,939.12 17,878.25 O.OOE+0 6.91-E+03 1.32E014
Pu-242 73D713Es09 8,939.12 17,878.25 O.OOE+00 Z.75E142 0.49E402

Ute-232 2.2027E-14 8,939.12 17,818.25 0.008+00 1.985-104 3.94E-104 hra

P_2-s 1.990.10 8,939,12 17,878.25 0.0OE+00 2 -3sE-1 1 4.715E-1 I
Ru-0 2.2487O-47 8,939.12 17,878.25 o.OOE+0 202-+03 4.27E+03
SU-79 t2340E00 s 8,939.12 177825 O.OE+00 1.12E-01 Z24E-01
S-128 1.1393E-05 8,939,12 17,870 O.OOE+53 8.02E.-0 2.04ET0o
s-so 2.6293Es00 8,939.12 17,878.25 o.OOE+00 2.35o+04 4.70E+04
Tc-9s 4-3540E404 8,s39.12 17,878.25 O.OOE+OO 3.89E+OD 7.78E+00
TOe22r 136s3E-13 893912 1_,878.25 OoEo 1.22E849 2.44E804
Th 230 t.2607E-1t 8 17.878 as2s 12Cd __OOE+00 t.13E407 ZSE407
Th-M2 a7400E-ts 8,939.12 17,878.25 O.ODE+0oO &02E-11 1.20E-tO
TI-208 7.4667E-0s 89312 17,878.25 o OOE+oo a.67E405 1-33E044

p-232 2t1927E-05 i S2 17a7825 OOOE+_ 1.9_E_4 3_2E_4 Then Power
LL23 1.9fmlsEto 8as3flt2 17,878.25 o.OOE+00 1.7sE-0s 3s6E-s Non* Heall Snth
U-s z.24s7E407 8,939.12 17,878a25 O.OOE+OO Z01IE43 4.02E403 0z^ *f Heasoutput
U230 2.5341E-06 8,939.12 QOO0 4.06E402 I.SmE02 4.0BE-02 fwam (at)>
U.23e 1-OOoE-05 6.939.12 17,878.25 COODE+DO t.t6E-t Z-32E-Ot 4.23E4= BAE+
UL238 -1.4207E48 8,939.12 QO 2-93E-02 2.s2E42 2.3E-02 Total Total
Y-9D 2.6300E+00 8,939.12 17,878.25 O.ODE+00 2,35E+04 4.70E044
0Ofir Raoucda 422Es44 s.44E+04

mTer"plaft e Saffaneiy. BurfarSui. arand ChedX 1

Temnplat Selecti Summery ::
From SFD Used Basis for Parameter Ditfrencetc

Reactor H6drti ~ ~ EAVY WATERR_ lt~t I HEAVY WATER° HAWW
FulC ALUM ALUM

DCM HUI Consftments-I ULI U
DOLEnL 20 101020

B pSummaiy (Wd) fBaste or burmup used In estimat:

"01"Inall Romm SFD4Esi*elWbare cdA*d m*"neir swmbluvess es.4
ldhncib" 178v78 z5w8avsuedtIeb l b eing.

Checksr
Esiated Burn

Bumu I b Jt GMe DUMP Esbn EOL HWGWh vE HU
Nominal: 2.17 ~3

'Reaor d% % core re m, fstpblorage 0W p q oWmdais " id ed $or W.

beoara lor aruel asoodatmd with Iis weud wemst be dvkded by BOL heavy metnl mass b gg spei bl vale (MWc.

i
J
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Fuel Radionuclide hwentory Worksheet
X Fu adg Template Wkaorumntim, o n '

Fuel Mn FRR MTR-C (UALX-LEU) PORTUGAL
SNF ID a 540

Fue Units L Deewb 9- ASSEMBLY
Heavy Metal Mas: DOL.4.05kg: EOL.3.212kg
ROD Sorage Sits: SRS

'Fuel day t date: 2010
Eslitates as at: 20o

Tenplate: ATR (Lgt Waler, Ainu.. l0 to 100%, U)
remplsate Bnunp(MW: 3672

Template BOL Hay metl as (IIT) 0.0011668M
tqn,.kt D T0v : 5w

Esatimed
Canister usage:

18,x10*
0.38 1

IL Eadaitiai m;E .3 see b y. y, Gamma Sources

Photon Total
CUUWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Eneigy Phtnse

Radionuclide Template Fuel Sumup (UWdW Bumup (MWd)' (M) -nventorles(CI) bIventores(CI) Group (bounding)
Ac-227 1.4545E-10 130.40 260.81 O.OE+00 1.90E-8 3.79E-08 Avg. HeV
Am-41 1.119DE-03 130.40 260.81 OLOOE+00 146E-01 2.92E01 0.0150 5.05E+13
Am-242m 4.5425E-07 130A0 260.81 O.OOE+00 5.92E-05 .18E-04 o0s2o 134E+13
Am-243 1.4921E-06 130A0 260.81 O.OOE+00 1.95E-04 3.89-04 0.0375 1 6OOE+13
0-14 5.7244E-09 130.40 260.81 0.00+00 7.46E-07 1.49E-06 0.0575 9236E,12
0-36 1.3124E-32 130A0 260.81 O.OOE+00 1.71E-30 3.42E-30 0.085o 8271EM12
Cm-243 2.3S76E-07 130.40 260.81 0.00E+00 3.09E-05 6.18E-5 0.120 5430EM12
Cm-244 5.2042E-05 130.40 260.81 0.00E+00 6.79E-03 1.36E-02 02zso 5315E+12
Co-60 3.820BE-05 130.40 260.81 O.OE+00 4.98E-3 9.97E-03 .3750 2573E+12
Cs-134 4.8693E41 130.40 260.81 0.00E+00 6.35E+01 1.27E+02 0.57O 3534E13
Cs-135 34477E-06 130.40 260.81 0.0DE+00 4.50E-04 8.99E-04 0.85OC 4.949E+12
Cs-137 2.873tE+00 130.40 260.81 O.OOE+00 375E+02 7.49E+02 1.2500 9207E+11
Eu-154 82053E-02 130.40 260.81 0.00E+00 I
Eu-155
Fe-55
H-3
1-129
Kr-85

39134E-02
6.7429E-03
1 C699E-02
7-530CE-07
2.8595E-01
9-5479E-06

4859E+0B

I 1.38E+00 2.76E+OO 3.500 5.1t67E+07
3.40 260.81 0.00E+00 9.82E-0s 1.96E-04 snooo 1.570E+02

130.40 260.81 0.00E+00 3.73E+01 7.48E+01 7.o000 1.751E+01
N4,237 130.40 260.81 O.OE+00 125E-03 2A9E-03 11000o0 1.974E+00
P-231 8.9297E-10 130.40 260.81 0.00E+00 1
Pb-210 3.7609E-12

I 5.36E+00
0 O+00 5.59E-02 1.12E-1

Pu-240 2A401E-04 130.40 260.81 0.00E+00 3.18E-02 6.36E-02
Pu241 6.8764E402 i3D.40 260 8i O COE+CO 8.97E+00 1 .79E+01
Pu-242 3.6329E407 130.40 260.81 O OOE+OO 4.74E45 9.47E405
Ra-226 3.8045E-1 1 130.40 260.81 OOOE+CO 4.9SE49 9.92E409
ia27B 2.9902E-15 130.40 260B81 O.OOE+OO 3.90E-13 7.80E-13
Ru-106 1.9055E401 130.40 260B81 OLODE+OO 2M4E+01 4.97E+011
Se-79 12936E405 130.40 260B81 O.OOE+OO 1.63E403 3.37E43
SO-126 1.1574E405 130.40 260B1 OOOE+OO 1.51E403 3C2E403
Sr4D0 2.7505E+C0 130.40 260B81 O OOE+OD 3.59E+02 7.17E+02
Tc439 4.223SE404 130.40 260B1 CLOE+00 5.51E402 1.10E401
Th-229 1.884il-12 130.40 260B81 QODOE+OO 2A6E-10 4.92E-10
Th-230 1.7042E-0 130.40 260.81 QODE+00 222E4-0 4.44E-06
Th-232 7.8132E-15 130.40 260DB1 O.ODE+CO 1.G2E-12 2.04E-12
Ti-20B 4.4D63E48 130.40 260.81 O.OOE+OO 5.75E4S6 1.15E45
U-=3 1.3151E47 130.40 260.81 O.OOE+CO 1J71E45 3.43E405
U-233 1.9564E49 130.40 260.81 O.OOE+CO 2.55E407 5.10E407
U-234 1B371E404 130.40 260.81 O.OOE+OO) 2.4DE402 4.79E402
U-23 *Z7235E-0S 130.40 QOO0 1.75E403 1.40E403 1.75E403
U-236 1.5493E405 130.40 260.81 QOO0E+00 2.02E403 4.04E403
U-238 -4M85E409 130.40 QOO0 1.Q9E403 1.Q9E403 11.09E4-3
Y490 2.75C5E+00 130.40 2SD.81 Q.OOE+CO 3.59E+02 7.17E+02
DtlNe Radionclie 6.71E+02 1.34E+03

C F Iect Sdelerto n 9 _ J B n a s S u n ui mr v. and C4 ed o _ _ _ __,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __F._ _

ITemplate Sehcbon Summavry
From SFD Ued Basis bfr Parameter Diflerences:

114ctor H o: Ge-MWATER LIGHTWATER lies Tarolen~e te forto bt- msr:
Fuel Cldig ALUM ALUM es n as * *echss

SOL HU Cnetent5: U U

*OL Endichmert VI 2D00ooocot32 eo b 100

B urnup & m y (MWI) Vf |Basis for butup used sI estima:te

[oeb"Ia 13D0 r p hmcmWad kmt bhewAml amdatsyt
BSuudirg 20 _81 bun u t U dlebe os 89ua w buwm

Checks
KaEtknated 8

Dumup Multipier Glen BuseMp Estnated EOL HM/Glewn COL HU
N o r tt i af 0u1t

amending.- 02D
'Racebx Shtowne cmemoval. slexap. d, S or Wmf date confimn mm rS aiaton onased for fue.

Thermal Power
Nomnal MMe B8ounding ;
Iututt Heat Outlput
(Watts) (Wants)
"1E400 12+1011

Total Total

- -Tc@ bunup for hl modaled wltite wofshes t nal t be divlded by BOL havy meta manow get spadflc tedik lp vas (MWVdSf.
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- Revision 0

March 2003
Page C-395 of G-681



I .

j
Fuel Radionuclide Irventory Worksheet

Liud mWTemphfte nWm-tlom~
Fusl Nuuer FRR IdTR-CI (UALX4H*EU) swfTZERLAM-

SNF ID#e 658
Fuel Unite & Cesmn. 7 -MTR TIME
Heavvyught.WiA.: 90.L-2ftg FOL-0.5Slkg
ROB Storage Shes: SRS

'FuelddeeS6tatdaft 2010
Estintatmeas nd 2010

TemnptaiW ATh (ght Water. AJurn.. S0lo 100%~ L
tm

Tunpbtat Dumup(51Wd) 3672
Te"np1060 S0OL Heavy m.Ita mm (MTN 0.0011866

Teaiplate Decaylirm 5 Veern

EstIrated
Canister usaoj

0rx.2

-iIL .flstt_:S tA , m xxb b V.Y Yb | Gam msSourcs

7 7 7 7 ~~~~~~~~~~~~Phoiosk Total
CiVMWd Fron Noittltl BOUrmilng Fuel intld Activity Nominal Fuel Bounding Fud Energy Photors/sec

Radlonuct1d Template Fue Buntup (MW) Bumup (MWdf (Cl) tmentoriVS(CO) bw-tDrIsCI) Group (boundho
AC-227 1A.44SE-10 721.25 1,211.8t O.OOE+oO 1.05E-07 1.76E407 Avg. __l
An-241 1.1190E-03 721.25 1,211.81 O.OOE+00 8.07E-041 1.3+00 o.o50 2.338E8.4
Ar-242fn 4.542sE47 721.25 1,211.81 O.ooE+00 32sE-04 50soE-04 0.02s0 5c37E+13
Am-243 1.4921E-06 721.25 1,211.81 O.OOE+00 1.08E-03 1.81E-03 0.0375 4e48aE+13
C-14 5.7244E-09 721.25 1,211.81 0.OOE+00 4.13E-06 6.94E-06 0.057s 4570E+13
C1-6 1.3124E82 721.25 1211.81 0.008+00 9.47E-30 1.59E-29 0.080 2913E+13
Crn-243 Z306E407 721.25 1,211.81 O.OOE+00 1.71434 2.7E844 5.0200 Z231E+13
Cm-24 5s)042E-5 721.2 1,211.81 Q.OOE+OO 3.75E402 6.31E402 02250 Z46sE+13
Co-OD 3s20sE465 721t25 1,21181 O.OOE+Co Z.76E402 4.63E42 13s .1s5E+13
C-8134 4.85E8-01 72125 1,211.81 O.0OE+00 3.6tE+02 3.47E+02 o7s. 1..02E+14
CS-135 3.4477Es 721.25 1.211581 O.OOE+OO 2.49E- 4.18E-3 0.8saOD 22995-oi
Csp137 Z.8731E+C0 721.25 1,211.81 0O.OE+00 2.07E+03 3.14E03 1.2000 4278E+02
EU-124 8.2073E4-2 72125 1,211.81 O.OOE+00 65.2E+4- 14E+01 t0.7500 6794E+ii
Eu-1s5 3s9134E402 721.25 1,211.81 Q.OOE+CO 2.82E+01 4.74E+01 22500 3.7631E+11
Fe-55 6742sE403 721.25 12t15.1 QOOE1+OO 4.s6E+Wo a17E+OD 2.7sco zt6sE+o9
t44 1.0599E-02 721.25 12t1151 O.ooE+oO 7.64E+oo 1.28E+01 350 0 Z40tE a8

1-129 7sWODE-07 72125 1,211581 Q.ODE+CO s.43E404 Q.12E-04 sSim 7.178E+02
Kr-86 2.855E-O 721.25 1.211581 QO.OE+OD Zo6E+02 a47Ei42 f.0000 3.0DtE+Dt
NV237 s.s47sE406 721.25 1,211581 O.OOE+oOD s.ssE43 1.16E402 11,0oo o s01E+0o
Pa-231 SAsWE-10 721.25 1.211581 O.OOE+oo 644EW0 1.SE03Ef

J

P7210 127698E-12 721.25 1,211.81 0.OOE+00 2.71E-0 4.56E-09
FrnF147 2.s462E+C0 721i25 1,211B81 Q-OOE+OO 1.84E+03 3.0sE+03
Uw236 -2725OE-06 721.25 1201.1 O.OOE+O 1.48E+1 2.54E+0

Pu-23s 4283aE-04 721.25 1,211.81 O.OOE+00 1E2-021 .1E4-01
PV240 2.440tE-04 721.25 1211.1 O.0OE+0D 1.76E-01 3.06E1-

-241 62.754E402 721.25 1,211.81 0.00E+00 41.9+03 833E+01
Pu-242 3e32sE4(7 72s.2 1,211.81 QODOE+CO Z62E404 4.40E044
OtFr &347E-11 721325 13211.81 O.DDE+O 274E0 4.31E408

PA-228 2.9902E-15 721.25 1.211t81 QODE+DO 2-1ffE-12 3.ff2E-12
Ru-108 1.s05sE-M 721.25 1.211tsf QOOE+oo 1.37E+02 Z.3tE+02
sO-79 1293E05 721iis 12t11w1 Q.OOE+CO 93E403 1-57E402
Sn-126 1.1574E-05 72125 1.211.81 O.ODE+OO a3SE-3 1AOE402
St-9D 2.7sosE+Oo 721.25 1 Z 1.81 O.ODE+OO 11sE+0a 3.33E+03
Tc-99 42?23sE44 72.25 1,2115t1 O.OoE+DD 3.05601 s.12E401
T229 184sE-12 t212s5 1o211.81 QmOOE+CO 1.3eE-0 228E4e
Th-230 1.7042E-s 721.25 1,211.81 O.OOE+oo 1.23E-05 2.07E-W
Th-232 7.8132E-15 721s2 1,211581 QDOOE+oo 5.64E-12 Q.47E-12
D-m0 4.40KIE-0 721.25 1,211.81 OOOE+OD 3 tsE0s 534E405
U-232 1.31s1E407 721.25 1.211.81 Q.OOE+OD 9L4sE-s 1-s3E-44
U233 1fi.is6WE0 721.25 1.2t.81 QODOE+CO 1.41E-ff Z.37E-ff
LO23 1.8371E404 721.2s 11211.81 QODE+OO 1-33E-01 2.23E401
LL235 -2.n235E-0 721s Qoo 2s7E403 aQ07E44 2s57E403
1-238 1-64s3E-£i 7212 1,21t.s1 QODE+OD 1.12E402 1.ssE402
t)238 -42e5tE409 72125 Qoo0 3.OIE-0s 2.70E-0s 3.01E456
Y-go 2.755E+00 721s2 1.211J81 O.OOE+oo 1.98E+03 3.33E+D3

0M Raddoulke 3.71E+03 6213E+03
ILTenmiaeah~SM ufenery~w, urepSa & nar" ;Cbech k& - ]

Tenptate Selectio Surnmary 7

RANICIW UodaratON4 UGHTWAlER UG4TrWATER
Fud Clu! AtgU ALUM t

BHUCn U U _
BO. EnrtchmetrmtI 92S9s987 60 b 100

Bumrup Summany (UWd)5 fBsoi tr burnup used In estimatr
Frtm SFD Estvneal

Nomnrat* 721 -. I bntp calo fm as heav meal re_ deoyel
ceatdhp 1.2f111 o br Obc dasa u rh igd 80L DOL mh te isaW u6.

Checks . .

Estmated tumupf
sumuyip muntler Ginnl Surnup Estimated EOL HUWnn EOE Hlt

Itoundig 3 O

Thernmd Power

Noninal Healt Bounding
Output- Hest Output
(Wat) I (wats)
SAGE+01 L14E+61

Total Total

_<

'Reactor huftwnmear rm~myoe storage. hpn~gor otwd~tconhnteig tdbaciaon ceaaed for fuel

'TotW btaxnui fordafok aseodated wle this woeksheet mudt be civkled by 901. heavy moetla mass k, gat medkl htmm vAtis cmwdv1.

DOE/SNF/RIEP-078
PAvWsio 0
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Fuel Radionuclide hventory Worksheet I

P~d uelaW e late I 'ifom ,; m . I
Fuel Name: FRR MTR-C2 (W2 LEI) TURKEY

SNF e t. 527
Fuel units & Descr. 9- ASSEMBLY
HNevvYlBiYtlMass: BObL13Skg; EOt.12276kg
ROD Storage Site: SRS

'Fuel decay et dae: 2010
ltinalas aet: 2010

Template: ATR Wghl Waler. Alkrn., 60 to 100%. U)
lTsnplate BtaWp(UWd): 3672

Template OL HNeavy Metal Mass (IT: 0.0011669
T-ndate Dv Tbne: S ear

Estimated
Canister usage:

1610'IO

L. Estinastes -- m x, xb b V. Yb Gamma Sources

Photon Total
CVIAWd From Nominal Bouncding Fuel bial Actlvity Nominal Fuel Sounding Fuel Energy Photonitec

Radionucilde Timptate Fuel Bunup (UWe)
5 lumup (MWd) (Cl) Irantodes(CI) lnventoles(CI) Group lbounmdg)

Ac-227 1.4545E-10 1,585.31 3,170.62 0.00E+0 2.31E-07 4.61E-07 Avg. MaV
Am-241 1.1190E-03 1t585.31 3,170.62 O.OOE+00 1.77E+00 3.55E+00 0.0150 6.117E+14
Am-242m 4.5425E607 1585.31 3,170.62 O.OOE+00 7204-04 1.44E-03 MsOM 131SE+14
Am-243 1A.921E-06 .585.31 3,170.62 0.00E+00 2.37E-03 4.73E-03 0.0375 1216E+14

C-14 5.7244E-09 1585.31 3,170.62 0.OOE+00 9.07E-06 1.81E-05 0075 1.1s6E+14

C136 1.3124E-32 1,585.31 3.170.62 0.00E+00 2.08E-29 4.16E-29 0.0o50 78236+13

Cm-243 2.3ff7ffE47 1,5531 3.170.ff2 Q.OOE+OO 3.75E404 ?.6tE404 0.1250 6.WIE+13

C-2244 7.z042E75 1,585.31 3,170.62 0.00E+00 1.21E-02 12.5E-01 0225000 461E+13

CoffO 3J208E405 1,9585.31 3.170.ff2 Q.OOE+OO ffO6E402 1.21E401 03750 3.127E+13

Cs 134 4.8f693E-01 1585.31 -3,170.6f2 OOOE1+OO 7J72E+02 1.54E+03 0157s 42W6+14

Cs 135 3.477E 06 1-585.31 3,170.ff2 O.OOE+OO 5.47E 03 1.09E-02 OJ3e 6.016E+t3

Cs-137 2.8731E+00 1,585.31 3,170.62 O.OOE+00 4.55E+03 9.07E+03 72.00 1.119E+13

EIF1S4 6-20S342 02 tS8S.31 3.170ff2 Q.OOE+CO 1.30E+02 2.ffOE+C2 1.7500 4.894E+II
Eu-155 &9134E402 t,585.3 3,t70ff2 O.OOE+OO ff20Es0t 1.24E+02 22500 9J845E+111

Fe-65 ff.7429E403 1.585.31 3,170.ff2 QOO0E+OO t.O7Es41 2.14E+01 z7500 5JS64E+03

FF3 1.0599E402 1585.3 a170.ff2 QOOE+OO 1B68E+01 &38E+01 &5000 2622E+e6

1-129 7-53D00E47 1,585.3 3.170.ff2 QOOE+OO t.t9E403 2.3E403 SAc 1 a6E+03

Kr-85 2BS59SE401 11585.3 3,170.ff2 O.OOE+OO 4.53E+C2 9.07E+02 7.0Doo ZtO03E+02

Np-237 9.5479E-06 1,585.31 3,170.62 OOE+00 1.51E-02 303E-02 11.000 2371E+01

Pa-231 8.9297E-10 1,585.31 3,170.62 O.OOE+00 1.42E46f 233E-06
-

Ft-210 17969E-12 1,585.31 3,170.62 O.OOE+00 5.96E-4 t.19Ef-0

-F147 2 35452E+00 1,585.31 3.170.62 6.036E+C 4.03E+03 8.07E+03

Pu-238 ZOSSOE402 1,585.31 3,170.62 QOO0E+CO 3.2ffE+01 ff5E+01

Pu-239 4238E-04 1,585.31 3,170.62 0.00E+00 2.79E4-01 1416E+0

u-240 2.4401E-04 1,585.31 3,170.62 O.OOE+0 174-01 7.74E-01

P0241 6.8764E502 1,585.31 3,170.62 0.00E+00 1.49E+02 2.182+02

Pu-242 3.ff329E407 1585311 3170.6f2 Q.OOE+00 S.7ffE44 1.i5E403

Oa-22f 3.8045E-11 158.311 3170Qe2 QOOE+CO 8.13E4 1.21E047

Ra-228 2.9902E-1S 1585.31 3,170.62 Q.OOE+00 *.74E-12 9.48E-12

Ru-10B 1.9055E401 15ff31 3,170.ff2 O.OOE+OO 3.02E+02 6.04Es42

SOF79 12936E45 1,68531 3,170.6f2 O.OOE+00 2.05E402 4.10E402

Sn-12ff 1.1574E405 1.585.31 3,170.ff2 OCOE+OD 1B3E402 3ff7E42

Sr 90 2.75it5E+CO 1tm5831 3,170f2 r O.OOE+Oe 43f:E+03 8.72E+03

Tr.S9 4.223sE404 158IL 3,170ff2 O.OOE+OD ff.70E401 1.34E+00

TtF229 1BeteBE-12 1t585s31 3,170ff2 OOOE+OO 2.93E409 51}3E49

TIF23O 1.7042E-ff 1,585,31 3,170ff2 Q.OOE+OO Z.70E405 5.4E0E5

Th-232 7B8132E-15 1,5831 3,170.ff2 Q.OOE+OO 1214E-11I 2.48E-1 I

TI-Mf 4.4063E408 1,58521 3,170ff2 0Q00E+00 6.99E405 IAE0E44

U232 t.3t5tE47 tA58531 3,170.ff2 Q.OOE+00 2.0eE-4 4.17E-04

W30 tnJc64Ee49 tS853 3,170.ff2 tE+ 3.tOEff07 60ff2-000
U-234 tB37E404 1,58531 3.170.ff2 QOO0E+CO 2.91E401 5.82E401

U-235 -2.7235E-ff t,5e5.31 0.00 6.03E403 t.7tE403 ffO3E43

U-236f t5493E405 1,585.31 3,170.ff2 Q.OOE+00 2.46E402 4.91E402

W38 *4.2851E409 1,585.31 Qoo0 3.75E403 3.74E43 3L75E403

Y490 2.7505E+C0 1,58.31 3,170.ff2 0.OOE2+00 4.36E+03 &72E+03

COher Radionuclides 8.1aE+03 1.f3E+0u4

Tompla_ _ Se ection Summary
From SFD Used for Pa. ame er * W8531n w es:

mre ndnr 37HTWA0ER Tehi T a_ se wa crbe bqlo. nix e Onc:

t aa= g; TE~lR ALUM TWW d o cn pvS wwcfvhs

BOL HUlr consiunts U U
EnicmetO %: 800 2et ieoEo100

Bumnup Sumrrary jUXWd) f8 tor Gurnup used In astimave:

Fro SFD T | aled

nhai * SBS ~~~~~~3.17 t btnW eed lec be yi n w s d

Chocks

tunup Mu41pi at~ *urnup Eadatd EOL HMIt~lwn KM HU

Hom"inFt 0!i 10
SInFdhgr 0.72

Tahemal Power

Nomina Heat Bouniding
Output eat Odtput
fWatts) (Watts)
.46+M01 1.1E+02
Total Total

I 'Reacltr shudown, cowe removal. dorage, i, OV or ogher dale cosirming Nt tIadalon <eased for Awl.

_TbW bnW lor fll W associated wbB ids woknheetm t be dvlded by 8OL hmWy melal maw Is gel 4pedllc bu1n% sale (MWdn).

DOEISNP/REP478 
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Fuel Radionucilde Inventory Worksheet -

LFIII8 and Teniiats Infwm-tioe
Fudl Noame FAR MATR-C2 (UALX-HEUj SWFTZERLAND

55W ID S. 887
Fuel Unfts & Djn 11 II- MTR TYPE
Heavy MOWa Meoa SOL-2.481kg EOL.0.998c9
ROD Stoasge SIe: SRS

'Fuel doy Men ddl: 2010
Estinate a d: 2010

Template: ATR (U4t Walwr. Jan.. 60 t 100% t
-remplst. S up(MWd): 3672

Template BO Heavy M _UrM (LM): 0.16689
Temnilat Deea Time: 5 ewas

Estkmated
Canister usage J
1 0.48

-iU. Estimates - I * . ib y. yb Gamma Sources
Photon Total

CNDuWd Fm Nominal Boundlg FUoo. Initial Activity Nominal Fuel BDouWng Fuel Energy Photons/se
Radioojcfld Tenmlat. Fuel BSrnup (UWIS ur (UWdf (CI) neultO"(), hIWStodsa(C) Group (-udinoh
Ac-227 1.454sE-10 1.387.57 2i330.33 O.O0E+00 2.02E-07 3.39E-07 Avg. MlV
Am-241 1.11901-03 1,387I57 2,330.33 O.OE+00 1.55E+00 2.61E+00 0.0150 4.496E+14
Am-242m 4.5425E47 1,387.57 2,330.33 0.0E+00 6.30-E04 1.0E8-03 0.0250 9.e8ss 13
Am-243 1.4921E-6 1.38757 2,330.33 0.0DE+00 2.07E-03 3.48E-03 0.0375 SA8.E+13
C-14 5.7244E-09 1,387.57 2,330.33 O.ODE+00 7.94E-06 1.33E-05 0.0575 .7883E13
C-3W 1.3124E-32 1,387.57 2330.33 O.OOE+OD 1s.2-29 306E-29 O.85 5.803E+13
Cm-243 2.376E-07 1,387.57 2330.33 O.OOE+a00 3.29E-04 5s52E-04 0.1250 4.852+13
C-244 5s2042E-05 1,387.57 2,330.33 OOE+00 7.22E-02 121E-01 025 4.749E+13
C~ao- 3.820s-Es 1,387.57 2,330.33 O.ODE+00 5.30E-02 890E-02 0.3750 2299E+13
Cs-134 4.86s3E41 1,387.57 2,330.33 O.OE+00 8,76E302 1.13E+03 0.5750 3.157E+14
Cs-135 3.44770 1,387.57 Z330.33 O.OoE+00 4.78E-03 83303 0.8O5 4A42E+13
Cs-137 2.8731E+00 1,387.57 2,330.33 O.ODE+00 3.993+03 8.70E+03 1250 8226E12
Eu-1s4 8.2053E-02 1,387,57 2,330.33 O.ODE+00 1.14E+02 1.91E+02 1.7500 4503E.11
Eu-155 3.9134E.02 1,387.57 2,330.33 o.o0e+00 5.43E+01 2.12E+01 22500 7.238E+11
F-56 6.7429E-03 1,387.57 2,33033 0.oE+00 9.33E+00 1.57E+01 2-7500 4.163E0
H-3 1.0599E-02 1,387.57 2330.33 .OOE+00 1.47E+01 2.47E+01 .5000 4.617E+06
1-129 7-530OE407 1,387.57 2j330.33 o.ooE+00 1.04E-03 1.75E-03 5.000 1.38E+03
Kr-85 2.859sE-01 1387,57 2330.33 O.OOE+00 3.97E+02 6.6E+02 7.0000 15,39E+02
Np-237 9.5479E-06 138757 2,330.33 0.OOE+00 1.32E-02 2.22E-02 11o0000 1,734E+01
P8-231 8.9297E-10 1,37.57 2,330.33 0.0oE+00 1.24E-06 2.OE8-06
Pb-210 3.7609E-12 1,387.57 2,330.33 O.OOE+00 5.223-09 s.7sE-09
Pm-147 2.5452E+00 1,387.57 2,330.33 O.OOE+0o 3.53E+03 5.03E+03
Pu-238 2.0550E-02 1,387.57 2330.33 O.OOE+O 2.85E+01 4.79E+01
Pu-23 42s3sE-04 1,387.57 2,330.33 OC.OE+03 5.94E3-1 9.98E-1
Pu-240 2.4401E-04 1,38757 2,330.33 O.OOE+00 3.39E-01 5.6E-01
Pu-241 8.8764E-02 138757 2,330.33 O.OOE+00 9.54E+01 1.60E+02
Pu-242 3.6329E-07 1,387s7 2,330.33 .0ooE+0O 5.04E-04 847E-04
Ra-228 38045E-11 1,387,57 2,330.33 O.OOE+00 5s28E-08 s.87E-08
RF-228 2.9902-15 1,38757 2,330.33 O.ODE+00 4.15E-12 6.97E-12
Ru-106 1.9065E-01 1,387.57 2,33033 .OOE+00 2.84E+02 4.44E+02
Se-7s 1293fE-0s 1,387.57 2,330.33 O.O0E+00 1.79E-02 3.01E-02
Sui-128 1.1574E-0s 1,387.57 Z330.33 0.OOE+00 1.61E-02 2.70E-02
Sr-o 2.75s5E+O0 1.387.57 2,330.33 O.OOE+00 3.82E+03 8.41E+03
TC-99 4.2239E-04 1.387S57 2,330.33 O.OE+00 5.86E-01 9.84E-01
Th-229 1.8848E-12 1t38757 2,330.33 O.OOE+00 2.82E-09 4.39E-09
Th-230 1.7042M-e 1387.57 2,330.33 O.OOE+00 2.36E-06 3.97E-05
Th-232 7.8132E15 1,38757 2,330.33 O.O0E+00 1.03E-11 1.82E-11
TI-20 4.4063E-08 1,387.57 2330.33 O.OE+00 ff.11-Es 1.03E44
U-32 1311E-07 1,387,57 2,30.33 .OOE+O 1.82E-04 3.06E-04 Thetial Power
U-33 1.9584E-09 1,38757 2,33 0.00E+00 2.71E-06 4.56E-08 Nominal Hest Bounding
U-234 1.8371E-04 1,387,7 2,330.33 .oo0E+00 2.53E-1 428E-01 Outpul Heod Output
U-235 -2.7235E-08 1.387Z7 0.00 4.95E-03 1.17E-03 4.95E-03 (Wafs) (Wat)
U-238 1.5493E-05 1,387,57 2.330.33 O.00E+00 2.15E-02 3.61E-02 7.4E6401 1,16.012
U-238 4.2851E-09 1.38757 0.00 5.79E3- &19E-05 5.79E-05 Total TOtl
Y-90 2.7505E+00 1,387.57 2.330.33 o.ooe+00 3.82E+03 841E+03
Other Radloniucljes 7.14E+03 1206+04
TI~ l Te i t.~c to S d, q S v amlCheeb -__ __ __ __ __ __ __ __ __ ___6

Tempate Selectie Summary
From SFD Used alads for Parameter Dieenc

Ractor NoderZ W IHZWATER Lr WATER
Fuel Claddlng4 ALU ALUM

B0L H4 Constuts i u I U I
D610 Enrichment %:I 9Oo001006 I 6_0b1000

Bianup Summary (aWd ass for bump used In estimatb:
F SFD I_____le

P oe~~~wal~~~l I ~1,3875 I sisl brvei omdatd w.heiyeumumeduwB~~lul~~dh§:l | ~~Z330. X WI mbiws b-f _ B IID hm nfwb kw"e

Checks

Estimaded Buawo
sornup uUmpnar Given Oumup Estimated EOL H11Ght EaE HM

Mo ___ __7S__ 1 1.00
Be-dvg 3JDI

'Reecs, elukkon, con temovl, asba, fiPCa"O or ha

Toal 1m for al lud assodaated wlO te wwkahe must be dVeld by 60L hevy w mass b gt sb hamip vako (WM .

J

DOEtSNFIREP-078
RavWWO
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Fuel Radionucilde Inventory Worksheet
lj;ueandTetijatebift kw liio

Fuel Name: FRR MTR-O (UALX.-EU) TURKEY
SNF D 6.642

Fuel Unis * Dewcr 2 - ATR TYPE
Heavy Metal Mss: 90L.036g; EOL.0.196kg
ROD Storage Sae: SRS

'Fuel da a date: 2010
Esaimates as of. 2010

Tarplate: ATR (Ught Waler, An.. e0 to 100%. U)
'Template BunapUWd): 3672

Template 30 Heavy mea ma (km 0.00116689
Template Decay The s yes

Eslibnated
Canister usage:

10.8

T -
IL F. sirrates n x. U b V. V.
l

- - - - - - ---- ~ ~~~~~~~~~~- -
; X 0 . . ~~~~~~Photon Total

CilJWdFroM Nominal Bounding Fuel Initbl Activity Nominal Fuel Bounding Fuel Energy Photonskec
Temwlate Fuel Burnup Eawd) Bunm nup Wd)O (Cl) hlventorle-(C wventorleoCI) Group lbouidng)

AC-2 O.OOE+00 2.34E-08 4.68E-08 Avg. UeVY
O.OOE+00 1.80E-01 3.60E-01 0.0150 62.2E+13
O.ODE+00 7.31 E-05 1.46E-04 i 0.0250 1t33+t13160.99 321.99

Am-243 1.4921E-0 160.99 321.99 0.OOE+00 240E-04 4.80E-04
C-14 160.99 321.99 O.OOE+00
Clm6 160.99 321.99

0.0375 1235E+13
0.0575 1214E+13
O.OB06 7.741E+12
0.1250 6.704Et12
02250 6.561E+12

CM-243
Cm-244 63E-03 1.6SE-02

O.OOE+DO 6.15E-03 1.23E-02 0.3750 3.176E+12
3.99 321.99 0.OOE+00 7.84E+01 1.57E+02 0.5750 4.353E+13

3.4477E-06 160.99 321.99 OODE+00 5.55E-04 1.11E-03 O.650D 6.109E+12
t197 gf7-1Ac IRA on 21. 00 OA 4.3l+0 A 2

Eu-154
_

160.99 321.99 .OODE+CO 1.32E+01
Eu-155 3.9134E-02 160.99 321.99

9.25E+02
2.64E+01
1.26E+01
2.17E+00
3.41E+00
2.42E-04

12500 1.137E+12
1.7500 4.767E+10
22500 9.S7E+10
Z76co 5.752E408Fe-55

H-3
6.7429E-03
1.0599E-02
7.5300E-07
2.8595E-01
9.5479E-06

ao000 6379E407
160.99

+.00 12lE-04 5.0000 107EM 02

3.99 321.99 0.OOE+O0 4.60E+01 9.21 E+01 7.0000 2.12sE401
160.99 321.99 0.00a+00 1.54E-03 3.07E-03 1100 23986400

Pa-231 &9297E-10 160.99 321.99 O.OOEO0 144E-07 2.88E-07
Pb-210 3.7609E-12 160.99
Pm-147 2.5452E+00 160.99
P>238
Pw239 6.90E-02 1.8E6-1

O.O0E+00 3.93E-02 7.86-02
321.99 O.OOE+00 1.11E+01 2.21E+01

3.6329E-07 180.99 321.99 O.OE+00 5.85E-0E 1.17E-04
Ro.226 3.8045E-1 1 160.99 321.99 O.OE+00 6.12E-09 1.22E48

2.9902E-15 160.99 321.99
RF-106 1.9055E-01 160.99 321.99
Se-79 12936E45
Sn-126 1.8E4-03 &73E.03

321.99 O.O0E+00 4.43E+02
321.99 O.OOE+00 6.80E-024.2239E-04 160.99

&.86E+02
1.36E-01
6.07E-10Th-229 1.8848E-12 160.99 321.9

Th-230 1.7042E4e0 160.99 321.99
Th-232 7.8132E-15 160.99 321.99
T1-20 4.4063E48 160.99 321.99
U-232 1.3151.E07 160.99 321.99
1-22 1.9564&9 160.99 32199
U-234 1.8371E-04 160.99 321.99

-M23 -2-7235E46 160.99 0.00
U-236 1.54936-5 160.99 321.99

O.OOE+00 3.03E-10

0O.OE+O0 Themal Power

Nominal MMea Botnding
Outpuf HeatOutput
(Watts) (Wafts)
.186400 1153E401
Total Total

7.35E-04

-4251E09 160.99
Y90 321.99 O.OOE+00 4.43E+02 &-68E02

8.28E+02 1.86E6+03E

Lasis for Parameter Dfflerencer:
ripliate Selection Summary

FRa SFD Used B
Reactor Moderat11 TWA1ER HTWAATER

_ 6NahddlW r M ALUM
D04.Mm Coinutfts: U U

DOL Enrichment %1 92S99999B7 e0 ID 1C00

Bumlulp Summinary (UWd)'

kChecksa

.Jiasis for bumup used in estimate:
Adz
IeiaoNemiwel Sos Sm emaywamed esitrya

321 n ae ssdeeWiedabn

.-

I
Burswp Multiplier [I I Estrmated EOI. H9IGven EOL NME

I - 106SI116mhia:[
N-_.[

t^L
2JOr

________________________ ___________ J.
Rea-er diutchan.coe removal, _orao. shipping or dar date confirmirg tat kradation ceased r louel.

'. ToW talbae lor S ue kW asoclad wth tisa workshee wnea be divided by 90O. heavy metal mass hIDgm specific burrar vakuas 4MWWAT).
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I
Fuel Radionuclide Inventory Worksheet

L. FSb nnle'pbstb Logier s ioag
Fuel Hrnm' FRR MTR-O (UA.X-LEU) POMUGAJ.

SNF ID 5: 641
Fuel Units & Desr 3. ASSEMBLY
Heay Mea Mass: BeO-Ws, EOLi.35rg
ROO Storage SiW: SRS

'Fuel deca Stat d 2010
Esthales as at: 2010

TsVptat: ATR Nghi Waler. Alin., 0 ID100%. U)
'T V ptt8nup(Uffi4 3672

Tenpiabt BOL lavy mewl Man (UT) O.0116689

Estinated
Canister us . j

0.13

Tpiats Ocannc: 6 yeas _
EL Estints I X. Xb b_ V. y. Gammn Sources

Photon Total
CtWl d From Nominal Boundifl Fuel Inial Actvity Nonind Fuel Bounding Fuel Energy P _otnstse

Radiorucii Tamplats Fuel Burnup (UWd) 2 Bumup (UWd (Ci) Inventorles(CI) bwentores(Ci) Group (bounding)
Ac-227 1.4645E-10 25.57 51.14 O.OOE+00 3.72E-09 7.44E-09 A, MV
Am-241 1.1190E-03 25,57 51.14 0.00E+00 2.86E-02 .72E-02 0.0150 9.86E12
Am-242m 4s5425s-07 25.57 51.14 o.OOE+00 H.16E-05 2.32E-05 0.0250 2.1257+12
An-243 1.4921 E-06 25.57 51.14 0.OOE+00 3.82E-05 7.63E-05 00375 1Sff61E12
C-14 5.7244E409 25.57 51.14 O.OOE+00 1.46E-07 2.93E6-7 00675 196,E*12
C-3s 1.31244-32 25.57 51.14 o.OOE+00 3.36E-31 6.71E-31 0.0850 1230E+12
Cn-243 2.3676E-07 25.57 51.14 0.00E+00 s.06sE4- 1.21E-06 .1250 1.065E+12
Cm-244 5.2042E-05 25.57 51.14 o.OOE+00 1-33E-03 2.66E-3 0.2250 1.042E+12
Co-80 3.s20sEs06 25.57 51.14 O.OOE+00 9.77E-04 1.95E-03 0.3750 S.044E+1i
Cs-134 4C8693E-01 25.57 51.14 0.00E+00 1.2SE+01 2490E+01 0.5750 6.929E+12
Cs-135 3.4477E-06 25.57 51.14 0.00E+00 8.822-06 1.76E-04 0.500 9.703E+11
Cs-137 2.8731E+00 25.57 51.14 0.OOE+00 7.35E+01 1.47E+02 12500 1 A08E+11
Eu-154 8.20531-02 25.57 51.14 o.OOE+00 2.10E+00 4.20E+00 1.7500 7-57DE+0S
Eu-155 3.9134E-02 25.57 51.14 0.OOE+00 1.006E+00 2.O06+00 2.250 15586.10
Fe-6S 67429E403 25.57 51.14 0.00E+00 1.72E-01 34sE-01 2.7500 9.136E+07
H4 H E1.0599-02 25.57 51.14 0.00E+00 2.71E-01 .42E-01 3.5000 1.013E+07
1-129 7.530E4-07 25.57 51.14 0.00E+0o 1.sE-06 386Es-05 s.000 3.113E01
Kr-85 2.859E6.1 25.57 51.14 0.00E+00 7.31E+00 1.46E+01 7.0000 3.473E+00
i237 9.5479E-05 25.57 51.14 0.00E+00 2.44E-04 4.8E-04 11.0000 3.917E-0
Pa-231 a9297E-10 25.57 51.14 0.00E+0o 2.28E-08 4.57E-08
Pb-210 a7609E-12 25.57 51.14 0.00E+00 9.62E-11 1.92E-10
Pn-147 2.5462E+00 25.57 51.14 0.00E+00 6S.1E+01 1.30E+02
Pu-238 2.0Zs0E-02 25.57 51.14 0.00E+00 5.26E-01 1.05E+00
Pu-239 4.283SE-04 25.57 51.14 0.00E+00 1.10E-02 2.19E-02
Pu-240 2.4401E-04 25.57 51.14 0.00E+00 624E-03 125E-02
Pu-241 6.8764E-02 25.57 51.14 0.00E+00 1.76E+00 3.52E+00
Pu-242 3329E-07 25.67 51.14 0.00E+00 9s.2E-06 1.86E-0
R8-226 38045E-11 2557 51.14 0.00E+0D 9.73E-10 1.96E-09
RM-228 2.92E-15 25.67 51.14 0.OOE+00 7.65E-14 1-53E-13
Ru-10S 190S6E-01 25.57 51.14 0.00E+00 4.87E+00 9.74E+00
Se-79 129360E-5 25.57 51.14 0.00E+00 3.31E-04 6.62E-04
Sn126 1.1574E-.0 25.57 51.14 0.00E+00 2.96E-04 5.92E-04
Sr-go 2.7505E+00 25.57 51.14 0.00E+00 7.03E+01 1.41E+02
To-9g 4.2239Y44 25.57 51.14 0.00E+00 1.0E0-02 Z16E-02
Th-229 1.8848E-12 25.57 51.14 0.00E+00 4.82E-11 9.64E-11
Th-230 1.7042E48 25.57 51.14 0.00E+00 4.36E-07 a72E-07
Th-232 7.6132E-15 25.57 51.14 o.OoE+00 2.00E-13 4.00E-13
TI-208 4.4063E40 25.57 51.14 0.00E+00 1.13E-06 22SE-06
U-232 13151-E07 25.57 51.14 0.00E+00 3.36E-06 a73E-06 Thermal Power
U-233 1.9s64E09 25.57 51.14 O.OOE+00 5.oOE06 1.00E-07 NomInal Heel Bounding
U-234 1.8371E404 25.57 51.14 O.0OE+00 4.70E-03 9.39E-03 OutipiA Hea Output
U-W -2.723sE-06 25.57 0.00 5.63E-04 .14E-04 5.63E-04 (Watts) (Wot)
U-238 1.5493E-06 2557 51.14 .ooE+00 3s96E-04 7.92E-04 lItDE+00 259E+0D
U-23 42S16E-09 25.57 oo 3W3E-04 363E-04 363E-04 Total Total
Y-90 ?.7sosE+Oo 25.57 51.14 noO0E+oo 7.03E+01 1.41E+02
Otr Radionucides 1.32E+02 Z.63E+02

IL Teplate Seletio S Sum .u1 Sm * and Cbedis _ _ __*_j_,
- .piate Setecion Summasy I _

From SF0 Used Bass for Parameter DOfferences
RAt LOWu WATER UQT WATER TheT _ otaswndtebsta 1 :

Fuel C hdd A ALUM lyhitala c IIanU ep t r pAeasrL
BCL .U Conaoteue U U

BOL anukbca %I 2000000132 6010100

BlnIt Sumnmary (UWdf Basis for burnul used In estimat:
From SF0 ~ Eastiated

i0nhl 25S7 N all f b b 2% d 901 hea mnoldb

oundins: a .1 4 8 h 1 bumip _ wred b tb wite

Checks_ ____

EsInated Buranupf
Bnumup MOuWtall Given Burnup Estkmated EOt. H lIlhen ECL. Ht

tiomhal:| 0.06 0 .96|
Boundhin:! 0.12

'Re-W sht -ac , s-sop.on0P dag cOf0Wd eft an VW Cud.

2Tdlel bun*> fo ;al kWasoad whh #ft woshd mus be dvdd by BOL tmy nwi m to gm apodflc bwme 9a (MWMT).

I

I
.j

I
-4

I
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Fuel Radlonuclide nmventory Worksheet
JLFuel andTiemptaft nfomrestion p

Fuel Nunw. FRR MTR-S (U30-LEU) NDONESLA
SNF ID l 802

Fuel Lltne & Dour. 142 -ASSEMBLY
Heavy7 Nal Maws BOL.1775kg. EOL.=159.75kg
ROD Stompg Site: GSR

'Fuel doey SW dae: 2010
Es ath s as of. 2010

Template ATR 044 Water, Ae., GO ID 100%, U)
Tmpltde Bumup(11Wd4: 3672

Templat BOM HAy Metal Udse (PM 0.116689

Estimated

Canister u:age

5.92 1

IL EFtimates alm X. X b y. YIb Gamma SouLces

Photon I Total
Ci/UWd From Nominatl Bounding Fuel Initial Activity Nominatl Fuet Bounding Fuel Energy Photonslsec

Radionuclide Terplate Fuet Bumup (UWd) Bumup (tWd)' (C) nientoriesa(CI) Inventorles(C) Group bounding)

Ac-227 1.4545E-10 16809.59 33,619.19 O.00E+00 2.44E-06 4.89E-06 Avg. MeV
Am-241 1.1119DE-03 16,809.5 33,619.19 0.OOE+00 1.88E.01 3.76Et01 0.0150 e.496E+ls
Am-242m 45425E-07 16,809.59 33,619.19 O.00E+00 7.64E-03 i.53E-02 0.0250 13971E+5

Am-243 1.4921E-06 16,809.59 33,619.19 O.00E+00 2.51E-02 5.02E-02 0.0375 12898E+.1

C-14 5.7244E-09 16,80959 33,619.19 .0E+00 9.62E-05 1.92E-04 0.0575 1268E+15

CI-36 1.3124E.32 16,809.59 33,619.19 O.OE+.00 2.21E-28 4.41E-28 0.0850 8.083E+14

Cm-243 23S76E-07 16,809.59 33,619.19 O.OOE+00 3.98E-03 7.9E4-03 0.1200 7.000E+14

Cm-244 5202E-05 16,809.59 33,619.19 OO0E+00 a75E-01 1.75E+C0 0000 .2851E+14

Co-60 3.54279E-05 16,809.59 33,619.19 Q.OOE+00 .42E-01 128E+00 0.3750 J.16E+l4

Cs-134 4.8693E451 16,809.59 33,619.19 00E+0D00 619E403 1.64E+04 0.5750 *555+15

Cs-135 3.4477E9-6 16,809.59 33,619.19 0.00E+00 5.tOE4-2 1.t6E-1 0.8550 379E+14

Cs-137 2.8731E+C0 16,809.59 33,619.19 O.OOE+00 4.283+04 9.6SE+04 12500_ 3.1M+14

E-154 8.2053E602 16,809.59 33,619.19 QOOE+CO 217+03 2.76E+03 1.75co 4.977E+12

Eu-156 3.9134E42 16,809.59 33,619.19 0E+O0 1.58E1+2 132E+03 1 2500 1.04E+13

Fe-55 6.7429E463 16,809.59 33,619.19 O.O0E+OD 1,13E+02 2.27E+02 Z75c 6006E+10

tH3 1.0599E-02 16,809.59 33,619.19 O.OE+OD0 7.78E+02 3.54E+02 1i 3.861E+W

1-129 7.530048-7 16,809.59 33,619.19 O0.E+0O 3127E-80 2.53E402 8-0 2002E+C4

Kr-85 2.8595E4-01 16,809.59 33,619.19 O.O0E+00 4.81E+03 9.61E+03 7.0000 422E+w

th-237 9.5479E-46 16,809.59 33,619.19 O.O0E+00 15E1-1 321E0t lC 2 51E+02

Pa-231 .09297E-10 16,e09.59 33,619.19 O.O0E+00 15CE-045 lOOE-05

Pb-210 17609E-12 16,809.59 33,619.19 O0.0E+C0 62E-08 1-26E-07

Pm-147 2.5452E+O0 16,809.59 33,619.19 0.00E+00 428E+04 8.56E+04

Pu-238 2.05501-04 16,809.59 33,619.19 O.O0E+00 3.45E+02 &91E+02

Pu-239 4238E-04 16,809.59 33,619.19 Q.OOE+C0 7.20E980 1.44E801

Pu-240 2.441E-04 16,809.59 33,619.19 0.008+00 4.60E+00 5.20E+O0

Pu-241 6.85764E-02 16,809.59 33,619.19 O.O0E+00 1.16E+03 2.31E+03

P-242 16329E407 16,809.59 33,619.19 O.ODE+00 4.18E43 1.22E042

Fa-226 18045E-11 116,809.59 33,619.19 QO0OE+O0 140E407 128E-06

Ra-228 2.9902E-15 16,80959 33e 19.19 8.ODE+ 5.03E-11 1.7tE-10

Fai-106 1.9Q5E-t 16,809.59 33,619.19 QO.OE+00 3.20E+03 6.4tE+03

Se-79 12936E405 16,809.59 33,619.19 QO0OE+O0 2.17E401 435E401

Sn-126 1.1574E405 16,809.59 33,619t19 QOOE1+O0 1.9,5E401 3.89E120

Sr40o 2.75S6E+00 16,809.59 33,619.19 QO.OE+OO 4.62E+04 9.25E+04

Tc45t 42239E4 16 809.59 33.619.19 QO.OE+00 7.10E+O0 1.42E+01

Th-M9 15848E-12 16 80959 33,619.19 Q.OOE+00 3.17E-08 6.34E-08

T-230 1.7042E408 16,809c59 33.619.19 QOOE+O0 2.86E44 a.73Ee44
Th-M3 738132E-15 16,ttO959 33,619.19 Q.OOE+O0 1.31E-10 2.63E-10

Tt208 4.4C63E-08 1,8Jt9.59 33,619.19 QO0E+00 7.41E404 1AtE403

Joet2 1o3151E407 116,9A59 33,619.19 QOOE+CO 2T21E43 4.42Ea3 ahermat Power

tJ-23 1.9564E-M 16,80959 33,619.19 O.00+00 3.29E4-5 6.58E-s tNomnal Heat Boudng

tj234 13371E-04 16,W959 33,619.19 QODOE+SO 3.Q9E2+CO 6.SE+00 Output Hoeattuipu

tJ-235 -2.7235ES 161O959 O.O0 7A a e7E42 3.Q9E42 7.e7E402 AWv ) (Watts)

tJ-236 156493E405 16,80959 33.619.19 O.O012+00 2560E41 5.21E41 tu2E4e IJ.E0E3

tJI-23 *4.2651E409 16,89569 QO0O 4.77E402 4.77E402 4.77E402 TOWa Totla

y 90 2.7505E+CO t6.8095 33.619.19 QOOE+SO 4.62E+04 9.25E+Q4

Othe Radionucldes 8.65E+04 1.73E+05

IIL Tenipb~e S d , ' p irna. and Oecks-* ,
Tamplate Selection Summary

Fron 9FP Used fai orP tr Diferences:

Resatr: LKGHTWATER L ~bT woateR Twsl mWd lw or Nbt mar _:
a"*lig:|~~2 ALUM A muit hh1 ATR Tabtt an al td _n armtr (Kknw4 ATR&1810oft"

aOL HU Coestutl U U n
I jJlrI 20 e0o 100

Bumup Summary uWV) iB"as 1or bunup used hi estimate:

From 8FD | E aed

Iomiahml Iei Iburraluhet te" MO man uti dauoyned

9o Tiig 33.691 Bo maureadblbtmb km

C h e c k s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E Ettised Bamupt
Bumup Mtiaplier Given umuEtted J OL HUtGhvn DOL HNU

undlng: 0. t 101

shoua l b n co ora emoval a a wile, I shwop or ohhe r dab cormidad by VW hea y a l s fr getvuel

trm kam b p for so kwe asoae wih tist wo*~ mn be dvided by 80L heavy mebi mass b got ecinc irunup valus /mwdMT).
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Fuel Radionuclide Inventory Worksheet
L Fud and Teanpst 1J,....o........ lio.m.;.'

Fuel t FRR MWR-S (U306-LEU) PERU
SNFteDO 504

Fuel Units & Devr 23 -ASSEMBLY
Hewy Metal M Eao BL-32.t EOL.9kg
ROD Storage Sier. SRS

'FaM decay st date 2010

Estindatee at.o 2010

Templae ATR (Li9gh Water, Aitn.. 0 eID 100%. UW
'Tinplate Bwuup(YWd): 3672

Template BOL Heavy Ustal Mass (Ut): 0.00116689
Temolate De Thrm S eals

Estimated
Canister us

rxz1w I
I 0.96

EL Estiate X .n X X b Y. Ga aiSouces

Photon Total
CUIIWd Fro= Nominal Bounding Fuel Initi Activity Nominal Fuel Bounding Fuel Energy Pbotonstseo

Radlonullide Tempts Fuel Bunup Wd Burnup (MWdf (Cl) Inverdoade(Cl) bInvetorles(CO) Group (bounding)
Ac-227 1.4545E-10 3,049.40 6,098.80 O.OOE+0 O 4.44E-07 887E4-7 Avg, 1eV
Am-241 1.1190E3-C 3,049.40 6,098.80 O.OOE+0O 3L41E+00 .82E+00 090150 1.177+15
Am-242m 4.5425E-07 3,049.40 6,098.80 O.OE00 139E-03 2.77E2-3 002s0 2s535E+14
Am-243 1.4921E2-0 3,049.40 6,098.80 O.ODE+00 4.55E-03 9.10E03 0.0375 2.3392414
C-14 5.7244E-09 3,049.40 6Q096.80 0.OOE0O 1.75E-s 3.49E-05 0.0575 2300E+14
CI-38 1.3124E-32 3,049.40 6809&80 0.0DE+00 4.00E-29 8.00E-29 0.0880 1.4683+14
Cm-243 23676E-07 3,049.40 6,09&80 O.OOEC00 7.22E-04 1.44E3- 0.1250 1270E+14
Cm-244 52C42E05 3,049.40 6,098.80 O.OOE+00 1.59E3- 317E-01 022 1243Et14
Co-60 3.8208E-05 3,049.40 6,098.80 O.0OE+00 1.17E-01 2.33E-01 03750 6.016E+13
Cs-134 4.8693E-01 3,049.40 6.098.80 0O.OE+C0 1.48E+03 2.97E+03 0.5750 82.3E+14
CS-135 3.4477E-08 3,049.40 8,09880 OOE+00 1.05E-02 2.10E-02 o0ScO 1.157E+14
Cs-137 2.8731E+00 3,049.40 6,098.80 .OOE+00 8.76E+03 1.75E+04 12500 Z153E+13
Eu-154 8.2053E4-2 3,049.40 8,098.80 O.OOE+00 2.50E+02 5E03+02 1.7500 9.025E311
Eu-155 3.9134E-02 3,049.40 6,096.80 0.OOE+00 1.19E+02 2.39E+02 22500 1.894E+12
Fe-55 8.7429E-03 3,049.40 68098.80 O.OE+00 2.06E+01 4.11E+01 Z7500 1.0893E+10
H-3 1.0599E-02 3,049.40 0,Q98.80 0.00E+00 3.23E+01 6.46E+01 3.5000 1208E+09
1-129 7.530DE-07 3,049.40 8,098.80 O.OOE+00 2.30E3-C 4.59E-03 5.0000 3.6333+03
Kr-85 2.859sE-01 3,049.40 6809880 O.OOE+00 8.72E302 1.74E+03 7.0000 4.50.E+02
N237 9.5479E-06 3,049.40 6,098.80 O.OOE+00 2.91E-02 5.82E-02 11.000c 4.8+801
Pe-231 &9297E-10 3,049.40 6.098.80 0.00E+00 2.72E-06 5.45E-06
Pb-210 3.7609E-12 3,049.40 68098,80 O.OOE+ 1.15E-08 229-08
Pm-147 2.54s2E+00 3,049.40 6,098.80 0OOE+0O 7.76E+03 1 55E+04
Pu-238 2.050E4-02 3,049.40 6,098.80 OOOE+00 6.27E+01 125.E02
Pu-239 4.2838E-04 3,049,40 8098.80 O.OOE+00 1.31E+00 2.61E+00
Pu-240 2.4401E404 3.049.40 6,098.80 O.0OE+00 7.44E-01 1.49E+00
Pu-241 6.8764E-02 3,049.40 Q,098.80 0.0OE+00 2.10E+02 4.19E+02
Pu-242 3.6329E-07 3,049.40 8.098.80 0.00C+00 1.11E-3 2.22E303
Ra-228 3.8045E-11 3,049.40 6,098.80 0.00E+00 1.16E-07 2.32E407
Ra-228 2.99DE-15 3,049.40 68098.80 O.OE300 s.12E-t2 1.82E-01

1-2106 1.964E-09 3,049.40 6098.80 O.OCE+00 5.81E+02 1.16E+03 o
S-79 12936E4-0 3,049.40 8,098.80 0.OOE+00 3.94E-02 7.819E42
Sn-12- 1.1574E-05 3,049.40 0.00 1QODE+Co 3.13E-082 7.014-02
U-230 2.7505E+D0 3,049.40 6,09&80 O.OOE+00 .3-9E+03 1.68E+04
Tc499 4.2239E04 3,049.40 61,o.980 OLOOE+OD 1249E+C0 2.58E+CO
Tb-229 15848E-02 3,049.40 6.098.80 O.O-E+0 5.75E-09 1.15E4-0
Tb-230 1.7042E400 3,049.40 8,098.80 0.003D+00 5.20E35 1.04E44
Th-232 7.8132E-15 3.049.40 Qo098.80 QODE+CO 2.38E-1 I 4.77E-11t
Th208 4.4063E48 3.049.40 6.098. 80 QOOE+CO 134E+04 2.69E-04
U-232 u1.315E47 3,049.40 6.098.80 O.OCE+CO 41.01E42-4 &02E404 Thennal Powe
U-233 1.9564E409 3,049.40 6,09S 80 O.OCE+CO 5.97E4S6 1.19E405 Rtmina Hea Bouwdlng
UL234 1*erE404 3,049.40 &ON"8 O.OOE+CO 5.6DE-0t 1.12E+CO Ouwl Hest:Ouqput
U-235 -2.7235E-06 3,049.40 0.0O 1.14E 02 3.13E43 1.14E402 (waft) Cwans}
U23B 1549q3E45 3,049.40 COMMK8 QOOE+CO 4.72E402 9.4SE402 11.sE+0; 3os+02
U23S *4285E490 3,049.40 0.00) 9.04E403 9L03E-3 9.04E403 Tota Total
Y490 2.7505E+C0 3,049.40 ffO9S.80 O.OOE+00 &3.9E+03 1.68E+04
Other RACIbnuclies 1.57E+04 3.14E+04
IlL TemplteSeecoeSaaeaiv BryulSuau ande Gyact... v.renplate Selection Sunmary,

From SFD Used Basia for Paaeter Differences:
Reatr odertor UGHTWATER LIGHT WATER ni rTOO* awa uBdW Idr t btawtv g

FUed Claddri, ALUM ALUM T k. T hW ATR Teapk baid hl ass r _naaN(ea m ATRSr
BL HU Constiluentic U U ma

B0L Enrichment I4.: 16 4287an 60 to 1001)

EunupSummnuy (Uwd) Juai for bumurp used In esitimae
Fram SFD ~ EdhUldt

I~~cmlnal{ZZZ~~hII~thZZ~~~0t SM. knel buamp ~ald kmsin hwe tms d mm esa ssnae
k mosuaedlebef w teel rmdh

Checlul

Estimated Buup1
Bsn a u r Givnn Ournu Estiaed EOL HMIOlven EOL Hu

londagdl 08.61
'Reactor dwldawn, core removal, trage. WhMWVorothr cr dae cortnaimhg Sh irredallon ceased for kd.

'T0101 bumto lord lud associated wi be workseat mud be divided by 0OL heavy metal aleo gml apache bmawv vae juwdmT).

DOE/SNFIREP-078
PWASIsw 0
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Fuel Radionuclide hventory Worksheet I

LFud : and TOr iaete Idu talioaI
Fuel Nanw. FRR MTR-S (U3S6I LEU) CANADA

SNF ID#, 513
Fuel Units & Demer. 35- ASSEMBLY
Heavy Metal Ma: 0L.80.75kg: 6EL.545.675g
ROD S#oage Sleb SRS

'Fuel dea start date: 2010
Eatlaes as of 2010

Template: ATR (LtUg Water. Mlmi.. 60 lo 100%. U)
'Tamlta Burnup(MWd): 3S72

Taeplat OL Havy Mtl Mass (1I): 020116689
T Inate Dec Th.a: 6 s

Estirated
Canister usage:

ISshlO
1.46t

IL Estimates asI X. mx b Y. yV Gamnma Sources

Photon Total

CiMWd Front Nominal Bounding Fuel hitial Activlty Nominal Fuel Bounding Fuel Energy Photons/eec

Radlonucilde Template Fuel Bumup (UWd Burnup (UWd)W (Cl) bwventores(CI) banto CI) Group rbounding)

Ac-227 1.454,5-10 4,806.12 9,612.25 0.006+00 6.99E-07 I.A0E-06 Avg. MeV

AM-241 1.1190E-3 4,806.12 9,612.25 O.OOE+00 5.38E+00 1.08E+01 0.015 18E4E+15

Am-242m 4.5425E47 4,806.12 9,612.25 O.ODE+00 2.18E-03 437E43 0.0250 3995E+14

An-243 1.4921E-06 4,806.12 9,612.25 O.OE+00 7.17E-03 t.43E42 00075 3.U7E+14

C-14 5.7244E-09 4,806.12 9,612.25 O.OOE+00 2.756E-05 6SOE-05 0.0575 3.625E+14

CI-36 13124E-32 4,806.12 9,61225 0.00E+00 6.31E-29 1.26E-28 0.08650 2S11E+14

Cm-243 2.3676E47 4,806.12 9,612.25 O.ODE+00 1.14E-03 2.28E-03 0.1250 2001E+14

Cm-244 5.2042E-05 4,806.12 9,612.25 O.OOE+00 2.50E-01 5.0DE41 0225 1.959E+14

Co-60 38208E-05 4,806.12 9,61225 O.OE+00 1.844-01 a67E41 0.3750 9.481E+13

Cs-134 4.8693E41 4,806.12 9,612.25 O.OOE+00 2.34E+03 4.68E+03 0.5750 1.302E+15

Cs-135 34477E-06 4,806.12 9,612.25 O.OE+00 1.66E42 3.31E42 085W0 1.824E+14

Cs-137 2.8731E+00 4,806.12 9,612.25
Eu-154
Eu-155

82053E42 4,806.12

I 324E+01 6.48E+01 27500 1.717E+10
6.12 9,61225 O.O0E+00 5.09E+01 1.02E+02 a8000 1.904E+09

1-129 4,806.12 9,612.25 O.OOE+00 3.62E43 7.24E-03 I 5oxo 5s724E+03
Kr-85 2.8595E41 4,806.12
N-237 9.5479E46 4,806.12
Pa-231 8.9297E-10 4,806.12

9,61225 0.00E+00 1.37E+03 2.75E+03 7.oooo 6.382E+02
11.0-0 7.195E+01

Pb.210
E+04 2.45E+04

O.OOE+00 9.88E+01 1.98E+02
4,806.12 9.61225 0.00E+00 2.06E+00 4.12E+00

2.4401E44 4,806.12 9.61225 0.00E+00 1.17E+00 2.35E+00
Pu-241 6.8764E42 4,806.12 9.61225 0.006+00 3.30E+02 6.61E+02
PU-242 16329E47 4,606.12 9.61225 0.00E+00 1.756E43 3.49E43
Rs-226 36045E-11 4,806.12 9.61225 0.00E+00 1B.3E47 .66E47
Ra-228 2.9902E-15 4,806.12 9,61225 0.OOE+00 1.44E-11 2.87E-1I
RFu-106 1.9055E41 4,806.12 9,61225 0.00E+00 9.16E+02 1.3E+03
Se-79 12936E405 4,806.12 9.61225 0.00E+00 6.22E42 124E41
Sn-126 1.1574E45 4,806.12 9.61225 0.OOE+00 5.56E42 1.11E41
Sr-go 2.7506E+00 4,806.12 9.61225 0.006+00 1.32E+04 2.64E+04
Tc-99 42239E44 4,806.12 9,612.25 .OOE+00 2
Th-229 1BS48E-12 4,606.12
Th-230
Th-=3
Ti-m0

7.51E-11
+00 2.12E-04 424E44

U-232 1. 1,26E-C03
tB8E45

Thermal Power

Norinal MMat Bouncing
OutDt HeaG Outot

U-233
U4m +00 8.63E41 1.77E+00

L12 0.00 2.19E42 8.84E43 2.19642 (Waft) (Wafts)
25 0.00E+00 7.45E42 1.49E-01 I 2.E4+02 4,578E02

1.36E42 1.36E42 1.36E42 I Total Total
4.806.12 9,612.25 0.OOE+00 1.32E+04 2.64E+04

Other F 2.47E+04 4.94E+04

Template Selection Suny
Fro SFL Ud Basis tor Parameter DCmerences:

Reatr Moea _T WATE.-. _GHT WATER iat Tutu used br lelvbg mom:
_ Ful Ca ng A ALUM I Sa kW Iski ATn Terian l ke iam pbn eerskiudn)l) nddiAT ATR Mn md_

a HUC-dlue U U
SOL Kzkhmen %: 20 0 10100

: r 4Sum ItW d? |Basbs br burnup used In estriate:

Fom SF93 Et aed
_ominhal: 1 4.806 i44.11p leed km Ioh"evmel mes desiray"
unding:| 9.612 Im5 M _smrdIDbe Wt0 ran*ul burr

Checks_ ____

Stm m11r| ow Euru Estrurted ECL MIWGhven EOL. H11
: 030 E-

'ReacorsIdo crl ap, fe d d ng rdaSon aed bforuld

rotAbmp oralSdesodaltd bawlt is w khet m be dvkded by BOLtigavy metal ss D get pedlicbmaup w ees uM wdt).

DOE/SNF/REP-078
h- Revision 0
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J
Fuel Radionuciid Inventory Worksheet

Lrucl amd Tan;tlnh -Au
Fuel Herme FRR ?TR-S (U3St2 LEU) GERMANY

SWlIDO. 519
F"e Unkibs A Deem~ 97 -ASSEMBLY
Heavy MetldMaws B0L.155.2kg% EOL.131.804kg
ROD Storage Shes SRS

'Fud decay Stdartd 2010
Ethbn as de : 2010

Ter:plat TRIGA-AI ILWAJ-Zi Akin., 10 to 20%. U)
'Tepm s BsurnupQWdo .S6

Templae OM Heavy Metal M (Wl): 0.00016
Tenplale Decy TIe 5 yea

Estimated
Canister usags:

4.04

jIL F-Stirmato 1 nxx b Y. Y6 Gamnr Soure

Flxo10n Total
Cl/lWd From Nomt B oundh9 Fueliita AcUit Nou*W Fudl Boanding; Fuel Energy Poo~

Radionuclid renpab Fued Bumoup, (UWdf Bumup (UW*Y ICI) ' ebwresCI) MvnridWC) Group (bounding)
AC-227 8.0632E-t0 22,332.30 44,664.9 O.OOE+00 1.8E-0E5 3.60E0.0 Avg .4bV
Anm241 23.586E-03 22,332.30 44,66459 O.OOE+0O 5.04E-02 1.01E+02 0.0150 79567E+16
A-F242m 1.932SE-06 22,332.30 44,664.59 O.OOE+00 4.45E402 8.30E420 0.0250 1.641E+14
AnF243 2.3323E7-0 22,332.30 44.664S9 O.OOE+00 5.21E4+3 4.04E02 0.575 2.044E115
C-14 4.33E4-05 22,332.30 44,664.59 .OOE+00 79.67E-01 1.93E+00 0.0575 127E+2Is
CP36 4.3023E408 22-3Z230 44,664.59 QO.OE+OO 9.61E404 1.92E-0 00850 IDsWE+ts
Cn-243 2.7423E47 22,332.30 44,664.59 O.OOE+00 6.13E043 1.23E402 o.t250 1.640E+15
Cm-244 3.1504E406 22.33.30 44,664.59 O.OOE+OO 7.04E42 1.41E401 0225 9.155E+U4
Ceo- 3.1008E402 22,332.30 44,664.59 O.OOE+OO 6.92E+02 1.38E+03 0 375 4.075E+14
Cs-134 1.0367E-41 22332.30 44,684.59 O OOE+00 2.32E+03 4.e3E+03 O.S750 5.166E+15
Cs-135 3&1549E-0 22,332.30 44,ffe4ss O.OOE+oo 7.05E-1 1.41E+OO o.sso 1i272E+1si

Cs-137 Z.75ff4E+CO 22,332.30 44,6f64-W O.OOE+OO s&16E+04 1 .M+06 12500 1.318E+15
Eu-154 1.3490E+00 22,332.30 44,664.59 O.OOE+00 3.01E+04 ff03E+04 17S500 3.773E+13
Eu-1is 4.3860E-01 223330 44,664.59 0.OOE+00 9.s0E+03 1.96E+04 22500 4586E+12
Fe-SS a6782E-03 223330 44,664.59 O.OOE+00 1.94E+02 a88E+02 2.7500 3.725E+10

J
J
I
jND-237 1.443f3E-M 22.332 30 44.6e4.59 O.oOE+00 3.23E-02 e.46E-02 I 11.0000 3.2s6E.02

Pa-231 3.5970E-09 22,332.30 44,664.59 0.OOE+00 s.03Es-0 1.61E-04
Pb-210 8.2511E-15 22,332.30 44,684.5 o.ooE+00 1.S4E-10 3.69E-10
Pm-147 2.07f7E+00 22,332.30 44,684.59 O6OE+00 4.64E+04 92sE+04
PU-23 1.3514E-03 22,332.30 44,664.59 O.OOE+00 3.02E+01 ff04E+01
PU-239 5.6947E-03 22,332.30 44,664.59 0.OOE+00 127E+02 2.s4E+02
Pu-240 2.2647E-03 22,332.30 44,684.59 0.00E+00 5.06E+01 1.01E+02
PU.241 1.2574E-01 22,33230 44,684.59 O.OE+00 2.81E+03 5.62E+03
Pu-242 3.0f02E-07 233230 4,684.59 O.OE+00 6.83E-3 1-37E402
Ra-22 5.73S3M-14 22,3330 44,684.59 0.00E+00 1.28E-09 2.56E-09
Ra-228 1.8150E-10 ,332.30 44,684.59 Oo.0E+00 4.05sE6-06 11e-06
Ru-106 93744E402 22,332.30 44,684.9 o.ooE+00 2.09E+03 4.1E+03

J

5.78E-01

S-126 1-2Z35E-05 22,332.30 0.60405 o.o2E+Qo 8.73E41 647E-01
Sr-90 2.6000E+00 22,=3D3 44,6e4.59 =O.OOE+QO &8 7sE+04 71.16E+05
TU-2 4.4126054 2Z,332.30 4,664.59 0.006+00 9.81+-0 566E6-01
Th-M i.474SE-iO 2Z332-0 u,6e4.ss O.OOE+OD 32sE-05 6ssE-Cs
Th-230 1.948E-61 2,332.30 ,6e4.00 O.OOE+Q0 4937E-7 473E-07
T-9 2.03744E-10 2233230 44,6e4.59 O.00E+00 5.30E+40 1.16E+05
TsIos 1.945sE-8 z322=30 ",eE4.59 MOOE+00 4.3sE404 s.6sE044
u-232 680t5E408 22,332.30 44,6e4s9 O OQE+CO 1.25E403 2.50E-03
Lo23 13132E407 22,332.30 ",664.5s O.OQE+QO 2.s3E403 s.a7E43
u-224 1.7323E407 z2,332.30 u,6e4569 O.OQE+OO 3.87E403 7.74E403
ut-s -2.85E-M z322 .30 noo1 6.71E402 8.e6EE43 6.71E402
U-235 t.27t7E-0s z,332.30 u.664.5s o.ooE+ao Zs84E5-i sesE-t
u-238 -&8857E-08 22Z230 o.QO 4.17E402 4.0sE402 4.17E402
Y-90 2.6015E+00 Zi230 44,6e4.59 O.OQE+Oo 5.81E+04 i.16E+06
Other Radionucdes 8.49E+04 1.70E+05

Te tSCOe s , BurnuP r, and Checl AE
Template Selection Summary

From SFD Used Basi for Para
Reeter Modhrtor LW AND U DRC HYDRDE LW AND U ZIC HYYDR0DE

Fuel Cledkeig: ALUM ALUM
BOIL HU Consttet: U U

BOL Enrlkctnunt % 1950999963 10 go 201.

Bumnup Sum___ _ _Wd_ f__ _tor bumnup used to _stima__ s
Fr SfD E Ift

I S~~~~~~~~~Edmnated Burnu
Der Gb n Bumup Estoated EOL HOGIvem EOLL HU

Noma 3.8S 10

Thermal Power
N~ominal Heat Bountding

Ou0put Heat Output
(wattel (Waft)
1.12E+55t 2241E0

Total Total

'Readr elhuwn, core emoval, slorage, elippPg oro er dae cormkig VW Irradadon caosd for uel.

'Tcbl bunp or am kid asodaeudwal vtis woke mue be aded by AOL heavy meld nmmt gId spedclc bump values (MWdTI).

DOE/SNFi/REP-078
Re-iSion 0
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Fuel Radlbnuclide Inventory Workisheet I . I .
I. Vianci asetTempIste~dm_ in a .n -.

Fuel Hame: FRR MTR-S (U3512 LEU) GERMANY
SNF ID # 1067

Fueal tIks & Descr: 7 -ASSEMBLY
HeavikMetalMass: BOL-14.7kg; EOL=2.936kg
ROD Stoage Sae: SRS

'Fuel dea start date: 2010
Eatlnes smer: 2010

Template: ATR (Ligh Water. Alum., e0 lo 100%. L9
brnmplate Bunup(-cl): 3672

TOmpilate OL. Hevy ebtal Ma1 M1 0.00110689
T e-Imt D-. Th&w 5ws

Estimated
Canister usage:

0.29

IiEsdimates -. 1, b y, Gamma Sources
Photon Total

CIIIWd From Nominal Sounding Fuel kittil Activty Nominal Fuel Iounding Fuel Energy Photonalsec
Raionuclide Template Fuel BunuMp (PWW Burnup (IIWd) (Cl) wvhrrora) ventorlesa) Group bouncding)
Ac-227 1.4545E-10 1,670.54 3,341.08 0.00E+00 2A3E407 4.86E-47 Avg.MeV
Am-241 1.11190E.03 1,670.54 3,341.08 0.00E+00 1.87E.00 3.74E+00 0.0150 6446E+14
Am-242m 4.5425E-07 1,670.54 3,341.08 O.OOE+00 7.59E-04 1.52E-3 0.0250 1.389Es14
Aii-243 1.4921E-06 1,670.54 3.341.08 O.OOEs00 2.49E-03 4.99E-03 0.0375 1281E+14
C-14 5.7244E-09 1,670.54 3,341.08 O.OOE+00 9.56E-06 1.91E-05 0.0675 1260E+14

O 80.33E.13

Co-60 3BE2085 1.670.54 3,341.08 .OOE4OD 6Q38E-02 1.28E-01 03750 3296EE13
Cs-134 4.B69E-01 1,670.54 3,341.08 OOOE.OO 8.13E+02 1.63Es03 0s750 4.527E*14
Cs-135 3.4477E-06 1,670.54 3,341.08 OO.E0OD 5.76E03 1.15E-02 0500 6.339E613
C6-137 2.8731E.00 1,670.54 3,341.08 O.OOEstO 4.80Es03 9.60E+03 12500 1.1796.13
Eu-1540 &2053E-02 1,670.54 3,341.08 O.OOE+00 1.37E+02 2.74E+02 1.7500 4.946E611
Eu-155 3&9134E-02 1,670.54 3,341.06 QOOE00 6.54E401 1.31E+02 22500 1.037E612
Fe-55 6.7429E403 1,670.54 3,341.08 O.OOE+0 O 1.13E401 2.2SE+01 2.7500 5.68E09
H-3 1.0599E-02 1,670.54 3,341.08 TD.OOE+00 1.77E+01 3.64E+01 35C0o 6619E406
1-129 7-.300E407 1,670.54 3,341.08 QOOE+00 1.26E-03 2.52E43 50 126E8403
Kr-45 2.8595E-01 1,670.54 3,341.08 O.ODE+00 4.78E+02 9.556+02 7.00O 2216E402
Np-237 95479E-06 1,670.54 3,341.08 O.OE+600 1.60E-02 3.19E-02 11.0;0u 2.496-.01
Pa-231 8.9297E-10 1,670.54 3,341.08 O.OuE00 1.49E-06 2.96E46-
Se-9 1.276Q9E-12 1,70M54 3,341.08 O.O0E+00 6286E-09 126E-08
Pm-147 2.5452E+00 1,670.54 3,341 O.OOE+C0 4.25E+03 865-E+03
Pu-238 2.0550E40_ 1,670.54 3,34106 Q.OOE+00 3.43E+01 2 587.102
Pu-239 4.283BE-04 1,670.54 3,341.0. O.OOE+00 i.16E401 3.3E503
PI-240 2.4401E-u4 1,670.54 3,341.08 0.00+00 4u8E-01 3,919E611
Pu-241 6.8764E402 1,ff7s54 3.341.06 OOE+CO 1.15E+02 23E0E42
Pu-242 3B-329E407 1,970.54 3.341.08 QO.OE+CO 6.07E404 121E43

SO-.6 3.804nE-11 tt 2 67054 31341.08 QOOr+ 030EM 127E47
Ra-228 2.99u2-15 1,670.54 3,341.0rs QODE+tO S.OOE-12 9.99E-12
Ru-106 1.9055E41 1,670Q54 3d41.08 QO.OE+OO &I1BE+02 6347E+02
Se-79 12936E-05 1,670Q54 3.341.08 QO-uE+OO 2.16E-0z 4.32E402
Sn-1126 1.1574E405 1.670.54 3X341.08 QOOE+CO 1.93E402 3,87E402
Sr990 2.7505E+0F 1670.534 3.341.08 O uCE+CO 4.59E+3 9.m19E+03
TC-99 42239E404 1,S70_i4 3.341.08 OWOEs40 7.06E401 1.41E+OO
Th-229 1Ba48E-t2 1,670-54 3.341.08 QOuE+Ou 3a15E-9 _.3E0E4
Th-230 1.7042E408 1,670.54 3s341.08 QlOOE+OD aZe5El5 a6.69E465
Th-232 78132E-15 1,670Q54 3.341.08 QOW+OO 1d1E-E1 2.61E-11
T9-208 4.40S3E408 1 4 3,341.08 Q.OOE OO 7d6E46 1.47E044
UL232 1316E407 1,670.54 3,341.08 QO.OE+00 220E404 4.39E044
U-233 1 S564E409 1,670-54 3,341.08 Q.0uE+OO 327E406 6.54E406
U-234 1B37E404 1,670.54 3,341.08 QOOE+OO 3.07E401 6.14r41
U4!36 -2.7236E406 1.670-54 Q°°0 8.35E403 1.80E403 6.35E43
U-236 1.5493E405 1,670.54 3,341.0S QOCE+OO 2.59E4-2 5.118E42-
U. 238 *42a5E409 1,167054 0.00. 3.95E403 3.95E403 3.95E43
Y490 2.7505E+C0 1,67D.54 3.341.0B O.ODE+OO 4.59E+03 9.19E+C3
uflhe Rad~onukeseO 7 77 8.59E+03 1.72E+044
lL Ttn41ate, gJecf~n Srmryvunu 9unuamry wel Cbedc6 - h-

Tarlate1 Sdelebeons-.. nm
From1 SFD Use Ba1S *nf n8 Diferees

Reato UdrawI JGHTWATR LIGWTWAT-R TIlls Twnpt alo _ad bor to w bm
Fuet Cbddinv- AUUM ALUM 111e k* nste on- II _eadr = wirktu

*OL HU Co-stituares. U U
_ 0_ 6rkftmvt %.I 20.00D2 eu ID 1uu

Buru Summry(UWd)? foBds4r burnuW used In estmt:
F,-. aFD Edhireted |

d~~~~g~~~~l ~3,341 lambeewdb oet"

Checks

_pmutip ~ Gbv-. Surnu Ed-ded WL HUIGhvn COL Hll
Nmnhal: 0 .1

Sounding: .7

OL Power

EomialHet l ounclis3

_ _ _ _ _
8071+91 112E.02

Totel ToWa

'Reactbr _h.ldown. core removal, alorage. MVpMg or oAher rte confirming VWt lwadatlo ceasd for Suel.

_ . *Tota bI p ter dt hUdl easodalad wlh is worlsheet must be dvided by SOS heavy e mass aD gpt spefic hrmap values (MWdi)AT).
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I
Fuel Radionuclifd iventory Worksheet

L Fnd an TcnwlstIfire _ ffawtou
Fud Nan. FRR UTR-S (U3S12 LEUl GREECE

SNF D t 532
Fuel Unit A Daw. 67 -ASSEMBtLY
Heavy MeWa Ma: OL.7437kg; EOL.67M83kg
ROD Storage Sit: SRS

'Fueldeceyatidat 2010
Estimate as d: 2010

TerRplakA: (1A1T g Waher, An.. 60 to 1t0%, U
tTrnwpbtw eumup(uWd): 3672

Tunpt ROL Heav ietal Mass (T): 0.00116689
Tenphat Dom Tbnw 5 yaw

Estimated
Canister usage:

I 2.79 1

IIL Btimatei i a. I. b Y. a. Gamna Souces

Photon Totl
CUUWd Fton Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Ener Phdoto nisee

Radionuclide TempWlte Fud Bumup (UWdt 8urp(Wdtf ICl) hwmroto I CI bnentospCi) Gxoup (bounding)
Ac-227 1.454SE-1O 6.33234 12,664.68 O.DOE+00 921E-07 1.84E-06 Avg. MOV
An-241 1.119DE-03 6f332.34 12,664.68 O.OOE+00 7.09E+00 1.42E+01 O01so 2.443E+15
Am-242m 4 542SE-07 6,332.34 12664.68 0.00E+00 2.aE4-03 5.75E-03 02.0 5284E+14
An-243 1.4921-E46 6332.34 12,66468 O.0OE+CO s.4sE-03 1.sE4-02 0375 4.867E14
C-14 5.7244E-9 6,332.34 12,684.68 O.OE+00 3.62E-05 7.25E-0s 0.0675 4.776E,14
Ck-3 1.3124E-2 6,332.34 12,664.68 O.00E+OO 8.31E-29 1.66E-28 0.0850 30415+14
Cm-243 2.3676E47 6,332.34 12,664.68 O.ODE+00 150E.03 3.00E-03 0.1250 Z637E514
Cm-244 5.2042E-05 6,332.34 12.66468 O.OE+00 3.30E41 6.59E-01 0.2250 2.581E+14
Co-40 3.820sE-06 6,332.34 12,664.68 OO.E+00 2.42E-01 4.84E-01 0.3750 1.24E+14
Cs-134 4.8693E-1 6.332.34 12664.68 O.OOE+0O 3.08E+03 6.17E+03 0.5750 1.716E+15
Cs-135 3.4477E-0 6,332234 t2,664.68 O.OOE+o0 2.18E-02 4.37E-02 o.500 2.403E+14
Cs-137 2.8731E+00 6,32.34 12,664.68 O.OE+00 1.62E+04 3.64E+04 12s00 4.471E+13
Eu-154 8.2053E-2 6,33234 12664.68 0.OOE+00 5.20E+02 1.04E+03 1.7500 1.758E+12
Eu-155 2.9134E-02 6,332.34 12,664.68 O.OOE+00 248E+02 4.96E+02 22500 3.932E+12
Fe-rS 67429E803 6,332.34 12,664.68 O.OE+00 4.27+01 8.4E+01 2.7500 2.2E810
S3 1.059R E02 6,332.34 12,664.68 O.OOE+00 6a71E+01 1,34+02 3.O5 zsosE0 09

1-129 7.530OE007 6,332.34 12,684.68 O.OoE+00 4.77E-03 9.64E-03 5000D 7.547E803
Kr-86 2.e69SE41 6,332.34 12,664.68 MOE+0o 1.81E+03 362E+O3 7.0000 8414E+02
Np237 9.5479E-06 6,332.34 12,664.6 O.OOE+0O 6.OSE-02 1.21E-01 11.0000 9.4868E01
Pa-231 8.9297E-10 6,332.34 12,664.68 O.OOE+O 5.65E-06 1.13E-s6

I
j

J
PF-210 &7609E-12 6m34GU 12t6e4.68 O.OOE+oo 2.3aE4B 4.76E4S6

FnF147 2s-s2E+co 6,332.34 1t6e4.6B Q.OOE+Co t.61E+04 3;22E+04

Pu-238 2t0s50E-2 e-134- 12,6e4.68 O.OOE+oO 1.30E+02 Z.60E+02

PU-239 42S3-0E4 6.34 12t664.68 O.ODE+CO Z.7tE+OO SA3E+cO
Pu-240 2Z4401E404 ff33Z34 12,664.68 O.OOE+OO 1565E+D &.0sE+00

Pu-2411 6B764E402 6,332.34 12t684.68 O.ODE+oo 4.3sE+02 a71 E+02

Fo-242 3.632sE407 8,332.34 12,6B4.68 O.COE+CO0 Z30E43 4.60E403

RF-226 &8045E-11 64332.34 12,6e4.68 O.OOE+Co Z.41E407 4.S2E407

Rs-228 2.s92E-15 8.332.34 12,6s4.6B OCDOE+CO 1.9E-1t &.7sE-1 I

Ru-106 1.905SE-M 6,332.34 12,664.68 Q.OOE+OO 1.21E+03 Z.41E+03

So79 12s36E-05 6332.34 12t664.68 Q.OOE+OO a.1sE42 1.64E401

;.n-126 t.1s74E0s e.33z34 1t664.68 O.ODE+00 7.33E402 1.47E-t

sr-go Z.7scsE+CO G.W2z11 lt6B6s.6 O.OOE+OO 1.74E+C4 3.48E044
TC-s9 4223sE404 6.33Z.34 IZ6e4.68 O.OOE+Oo Z.67E+00 5.35E+00

Th-229 1.884BE-12 ff,332-34 1Z664.68 Q.OOE+OO t.1sE4)8 23sE-0S
Th-M0 1.7042E-M 6e33234 12,eA.68 O.ODE+oo I.oSE-04 Z16E044

Th-232 7.Bt32E-15 ff,332.34 12,6e4.68 O.OOE+OO 4sSE-tt Z9OE-ttI

TS2-S 4.4063E-s e,33234 12t664.6B O.ODE+DO 2.7sE404 5ssE44

UF23 131s1E407 6,33234 12t664.68 O.ODE+,DO a33E404 1.67E43
s233 tsse4E-s 6,33.34 12.6e4.6s QCOE+Co 1.24E-0s Z.4SE-s
U-234 1.B371E404 6f332.34 1Z654.68 Q;ODE+O0 1.16E+00 2 Z33E+OO
LIL235 42.7235E4S6 6- m234 o.oo 32tE42 1.J9E402 3.21E402
U-236 1s64s3E-05 6A3234 1Z.W6646 O.ODE+0O 9.51E-02 1s6E-0t
U-23S -4.2astE49 e.33z34 Qoo0 ZOOE402 Z.ODE42 Z.OOE402

Y-OD i7505E+oo 6.f3234 1t6e4.e8 QODE+OO 1.74E+04 &L48E+0A4

Othe _R .Adionuclide. _ s t.A32BE+04 es61 E+C4

Thermal Power
lominal Host Bounding

Oulpat Mn Out

321E+09 5.42E*O
Total ToWal

HL TernlAnte Sdec

Front SF0 Used las o tr Paramnete Diffarences:
Reactor 16cdwsesutr{Z - UGHTWAlER Tapis em mel tare lobeI more

Fue C~d~ ALUM fiulmaldrmnATR Tmjaloat d hil wa paUMWet (sslklV4 FAAWV ATRa resA -- W

SM al Constaitund I Mt 10
L -

loumup Summary (UWow jBauta for bumnup used In estimate:
From SFO T

,6.33234=smm bdca toedhcm Meldma eacW4s
12.66485 is ma0sesed ts osicre Lun

___-_ _,

Che ka

Estintatd Bunu_
SIswup llt Given u_ tihte EOL HWeeU EOL HO

Nomlnut:F 0Z7 1.01
Bounding:1 0.54

'Reactor astknown, core removal. Sbrage. sht or olhr date conlrming tlh rradallm ceased ior kuWl.

'row buaIV t r at tuel asodal wit, tid w0dt mist be dvidtd by BOL hevy metal man So go spaci burrup valuse 4MWdWT).

DOE/SNIF/REP-07S
Revision 0
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Fuel Radionuclide kmentory Worksheet
L Fuel aId Tenmplatr i-n n

Fuel ame: FRR MTR-S (U3S2 LEL3 JAPAN
SHF D t. 506

Fuel Unirs & Descr: 70 -ASSEMBLY
Heavy Metal Mas: BOL-73.5kg; EOL.70.413kg
ROD Storage Sie: SRS

'FuM decay earl data: 2010
Estimates as d4: 2010

Template: ATR (ght Water, Alaen., 60 to 100%. U)
*Tepae BmupUWd): 3672

Tenplate BOL Heavy uNtal Uss (T): oo0116689
T-h.lts as. 11 b.Ir- U4

Estinated
Canister usage:

18zx10
2.92

ifEstbnatts 7 m x. Xb b | Gamrnma Sources

j ~~~~~~ ~ ~~~~~~~~~~~~~~Photon TToWa
CUMWd From Nominal Bounding Fuead hist Aetivity Nominal Fuel Dounding Fue E : Photon otal

Radionuclide Template Fuel Sumup (IWd Burnump(MWd (Cl) kvntoalCI) b-entories(CI) Group (bounding)
Ac-227 1.4545E-10 2,923.45 5,846.90 O.ODE+10 4.25E-07 &S0E-07 Avg. Hev
An-241 1.1190E-03 2,923.45 . 5,846.90 0.00+00 3.27E+00 5.54E5+0 OD150 1.128E*15
An-242m 4.5425E-07 2,923.45 5,846.90 O.OCE+00 1.33E-03 2.66E-03 o.0250 2.430E+14
Am-243 1.4921E-06 2,S23.45 5,846.00 O.OE+.O 4.36E-03 &72E-03 OD75 2243E414
C-14 5.7244E-09 2,923.45 5,846.90 0O.OE+00 1.67E-05 33sE-05 O675 22SE6U14

CI-36 1.3124E-32 2,923.45 5,846.90 Q.OOE+00 3.84E-29 7.67E-29 MOM8 1A4QE+14

C.^.243 23676E407 Zs23.45 5,846.90 QO.OE+OO 6s2E404 t-sE43 0.1250 1217E+14

C-24 5.2042E-05 2, 45 8,848.90 0.00so00 22-s2E-1 04E4-01 02250 3.191E+14

Co-6 &~SME-0 2=45 5,846.90 O.OOE+OO 1.12E401 t.23E0t o03750 s.767E+13

C5-134 4.69E-01 292345 5,848.90 Q.OOE+00 3.42E+032 .E703 0.0750 7A2.E+14
Cb-37 3U77E-06 2,923.45 5,846.90 O.OOE+00 12.0t-02 2.82E-02 oss0o 1.103E+14

Cs-137 289731E+O0 2,923.45 5846.90 Q.OOE+OO 2A.E+3 1.6.E+-4 12500 2Y4E+13

Eu-154 8.2053E-2 Z2.9A4 5,846.90 Q.OOE+OO 2.40E+02 4.8DE+02 1-^7s00 8j65E+II

Eu-155 &9134E402 2.923.45 5,846.90 O.OOE+OO 1.14E+02 22sE+02 22500 t.81sE+112

Fe-ss 6.742sE403 2L923.45 5.846.90 Q.OOE+OO 1.97'E+01 3D94E+01 7-7500 1DA4E+10

H-3 11.0599E-2 Zb23.45 586.M9u^ QOOE+OO 310E+01 6.20E+01 3soo I.IWE+09

P-12A49 75300E4-7 2,923.45 6,846.90 Q.OOE+OO 2.20E4-3 4 .40E43 6.0VOO 3.50 E+03

iU-85 2.8595E-1 2,923.45 sso-9 Q.OOE+oo 8.3E+02 1567E+03 7.0000 3St3E+02

Np-237 ss547sE406 2,923.45 6.846.90 Q.OOE+OO 2.7sE402 sAsE42 11.000o 4.4tE+01

Pa-231 8.s2s7E-10 2,923.46 6M90 QO.E+00 2.61E-06 sM2E-06

PU-23m

r-239 4.283BE-04 2=923.45 5,846.90 O.OOE+00 1,25E+00 2 45E+O0
-240 2.744506 2,923.45 5,846.90 0.OOE+00 7.13E401 1.83E+0

tUe241 Ra8lo4nh2 2jcllds 5,846.90 QOOE+CO 2.01E+02 4.02E+02
HU-242 3.632sE407 2,923 ff,846.90 O.OOE+CO 1.06E403 2.112E403

R_-22 1804sE-11 2.s23ff5 5,846.so QOuE-+CO t.t1E407 3 22E407

Fla-228 2.t02-15 2s23f 5,846.90 QOOE1+CO 8,74E-12 1.75E411

Ru-106 1.906sE-01 2ff5 5,846.90 QOCE1+eo SXz+02 1.11E+C3

Se 79 1 =N"E-5 2=45 5,846.90 QOCOE+CO 3.7sE42 7-WE02

Sn 126 1.1s74E-0s Z2,Af 5,846.90 O.OOE+OO 33sE402 6.77E42

sr-9o 2.7505E+00 Z23Asa 5,846.90 QCOE1+OO 8.04E+03 1.B1E+C4

TC^Y^ 4 223sE404 zs23A ff 1e6.90 QO.OE+OO 1.23E+00 2.47E+CO

Th-229 1s 4sE-12 Z23A5 5,846.90 QOOE+OO 551E4Y9 1.1OE-0

Th-230 1.7042E408 Z923.45 5,646.90 OOOE+OO 4.98E-s s.sDE-0s

Th-232 7.8132E45s L23ff4 5.846.90 Q.OOE+OO 2.2BE-11 4.57E-11

T1-208 4A^3EOs 2.923A5 5,846.90 QOO0E+CO 1.29EE04 2ssE044

s232 11.31s1E407 2.923.45 so.90 Q.OOE+OO 3 s4E404 7.esE044

s233 1.ss6E49 2,^Y2.45 5.4690 QOOE1+CO 5.72E406 1.14E-0s

U-234 1.s371E404 2,923.45 5M90 O.OOE+OO s.37E401 1.07E+00

U-335 -2.723sE406 2,923.45 QOO0 3.1isE42 2.3sE402 L18E402

LII3m I1sFs3E0s 2s23.45 5,8690 QOOE+OO 4.&IE402 9.06E4

W238 -42ss1E-s 2L923.45 QOO0 1.w8E42 11.FsE42 I s4

Y-s0 2.7sosE+00 2,923.45 5,846.9 O.OOE+OO 8.0fE+03 1561Eu

Other Radiornclils 1.s^E+04 3.01Eu

D~.T8iat Sd Uy. BnM .W -S =- we L. 3, 7

rTfmple oeebn Summ ary
Fom SFD Used Ras6 for Parameter Differences:

ReactorHTWA- L GHWWATER wTb_ uhsmolwsmed brliw weirgns:
F-A~~~~~________ ass; m reltsia w e1smef

60L Ml Cunsditeurct U U
*OL Ewnchment% 5200 e02o tlo 0o

E S-nmailMty iWd)
0' fas for bumnup used hI est.iate:

lul:n_ _ _ 2,S23.4 N_ _ __llmoni m mlek metal
d ------- 5.546 g d becW ta-d tue1

-Estiated SUmupm
Burn4uOU 0k Gwen*um_ pOL HWGh__n OXWHU

NorM rus d vn 0.13 E 1D
Pl m,_ ,, lloun. e, f0 .25.

'Reaclor *wtbldce mm rmuoval. laorage, shtippirg or other date cordnfirn Vet hIracallon ceased fortfuel.

Thermal Power
Norninal Most lOwncling

Output Heat Output
(Wafts) vwatts)
1AtE4v2 2.9fE+o2

Total Total

5 owj bunsW for dl fluel sodated wth 9is waldeet m,.d be dvkbed by BLt hev meIl rnma get apedlpc tluD vake 0AWeST).

DOESNFkREP-078
Revisbo, O

March 2003
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Fuel Radlonuclide Inventory Worksheet -

Fal NoTed la lte Inoatioif :- . _ a
FUP Name FRR MTh-S (iY3S2 L2U) JAPAN

SNF:P D 506
Fuel Units & Dee 149 -ASSEMBLY
Heavy i:ed Mass: BOL-206.eg EOL-1932831cg
ROD Stor Sly SRS

'F
1
el decyt art daie 2D10

Etimates at 2D10
Tunpate: ATR (1ght Wader. Alan., 60 S100 %. U)

Tsmlts BIMIp(MW4 3672
Tenplats 0CL Heavy Meld Mass (UT): 0.00116689

Teapbtt Deoay Thoac 5 yeas

Estimated
Canister usage:

lrl e
6.21

IIL Etimatr In a a b Y:. ym, Gamma Sources
Photon Total

CUUWd Fmro Nominal Bounding Fud Initia Actlty Nominal Fuel Bounding Fuel Energy Photonassec
Radionucide Template Fuel Burnup (MWd# Baurnup (UWdf (CO iwentoriesC Inventories(CIJ Group (bounding)
Ac-227 1.4545E-10 11,683.57 23,387.15 0.0OE+00 1.70E-08 3.40E-06 Av MV
Am-241 1.1190E-03 11,683.57 23,367.15 .ooE+00 t31E+01 2.61E+0t 0.0150 4.508E+15
An-242m . 4.5425#-07 11.683.57 23,367.15 O.O0E+00 5.31E-03 1.0BE-02 DJ0250 9.712E+14
Am-243 1.4921E4- 11,68357 23,367.15 0.00E+00 1.74E-02 3.49E-2 0437 8.9a+t14
C-14 5.7244E-09 11,683.57 23,367.15 O.OOE+00 6.69E-05 1.34E-04 0.0575 .813E+14
Ci436 1.3124E432 11,66357 23,367.15 O.COE+00 1.53E-28 3.07E-28 0.08w 5.618E+14
C1-243 2.3576E-07 11.683.57 23,367.15 0.00+00 2.77E-03 5153E-03 5.t20 4a.6sE+u4
Cr-244 5.2G42E9405 11,68357 23,367.15 0.00G+00 6.28E+03 1.22E+00 02250 4.762E++4
Co60 3.S28E-05 11,683.57 23,367.15 0.00+00 4.46E-01 .2932-01 it03 23105E+60
CP-134 48693Et- 11,6683.57 23,367.15 0.00D+00 5.69E+03 1.14E+04 05750 3.160E+15
Cs-135 3.4477E01 11,683.57 23,357.15 0.00E+00 4.03E42 9O7E9 2 0-00D 4.434E+14
CP-137 2.8731E+00 11,683.57 23,367.15 O.GOE+00 2.3E+04 5.71E+04 12500
Eu-154 &2053E-02 11,683.57 23,37.15 0.00E+00 9.59E+02 1.92E+03 1.7500 2459E+12
Eu-155 39134E-02 11,683.57 23,37.15 0.OOE+00 4.57E00 2 9014E+02 +7.05E+11
Fe-S 6.7429E-043 11,683.57 23,367.15 0OE+0O 7.85E+01 158E+02 07500 4.1745+10

-241 61.GS99E4-02 11,683.57 23,367.15 0.00E+00 1.24E+02 .48E+02 3.5000 4.S29E+09
i-129 7.53639-07 11,663.57 23,367.15 O.OE+00 8.8E4-03 1.76E-02 S.OOO 137EM4
Kr-85 62.59590215 11,683.57 23,367.15 0.002+00 3.34E-3 168E99 3 7,0001 155E+03

-237 915479E0-0 11,683.57 23,367.15 0.00E+00 1.12E301 4.23E I 1 1.758E+5
Pa-231 &9297E-10 11,683.57 23,3B7.15 0O.E+00 t.O4E-0 2.09E-05

ni210 3.7509E-t2 11,86357 23,357.S 0.00E+00 439E-08 8.79E-08
PS-147 2.5452E+C0 11,68357 23,37.15 0.Q00E+0 2.97E+04 6.95E+04
To-S 2.0550E2-0 11.683.57 2337.15 0.OOE+O0 2.40E+02 4.80E+02
F-9 4.2838E-4 11,683.57 233S7.15 0.00E+00 2.20E+c0 1400E+01

Pu-240 2.44E4-04 11,683.57 23,367.15 0.00+E00 2.85E+9 0 5.70E+9 0
Pu-241 71764E-02 11,683.57 23,367.15 0.002.E0 9.3E+02 1.61E+03
Pu-242 4.6329E07 11,683.57 23,367.15 0.00E+00 4.24E43 1.49E-03
U.22 8 3.8G45E-11 11,683.57 23,367.15 0.00E+00 4.42E-07 7-0e we
Ra-228 2.9502E-15 11,683.57 23,367.15 0.00E+00 .49E-11 4090-11
1-2106 1.9053E7-0 11,68157 23537.15 0.0OE+0 2.23E+03 4.45E+03

Se-79 t.2932-06 11,6357 23,367.15 0.00E+00 1.51E2- 3.62E-01
Sn-26 1.1574E-05 11,68357 23,05.05 . .GE30 1.35E2-0 5.75E-01
Sr-90 2Z7505E+00 11,683.57 23,367.15 0.0OE+O 3.21E+04 643E+04
Tc-99 42n39E404 11,683.57 23,347.15 _OCOE+00 4.93E+00 9.87E+OD
TF229 1.85UE-t2 11,6i3.57 23,387.15 QOOE+CO _2.2GE408 4.40E081
The230 R u.7042E48 t1,S3.57 23,7.1S 6.OE+CO t.90E104 3.98E0C4
Tb-232 7.8132E-15 11,683.57 23,35.t5 O.GOE+OO 9t13E-tt t.83E-tO
TS-208 4.4G63E48 11,68357 23,38.tS QGO0E+OO 5 t5E-4 1.03E-03
U-232 t.3151E407 11,683.57 23,W7.15 QOD0E+OO t.54E43 3G7E-03 Therrnal Power
U233 1.9564E49 1t,683.57 23,35.tS O.OOE+GO 2.Z9E405 4.57E45 NoialHst Bounding.
U-234 1.837tE404 11,6B3567 23,357.15 QOCOE+OD 2.15E+00 4.29E+CO OuqSu Heat Output
U-235 -2.7235E486 t t 683 S7 O.GO &89E402 5.70E402 89E402 (waft) (wafat)
U-238 t.5493E45 11,683.57 23,357.15 QGO0E+OO 1.81E41 3.62E-t 5.92E+02 *.1t+0
U-238 *4.285E490 11,683.57 QGO . S.S3E402 552E42 5.53E4-2 Total Total
Y-90 _2Z75CSE+GO t1,8.57 23,357.15 O.GOE+OO 3.21E+04 6.43E+C4

°fte Ptciorei 8.01E+04 I120E+e5

ILTfawilake 5decdck summar Bu~op S.- and 3KChelCV w<.
Template Selcioc Summnry

Frm SFD Ud asb as or Pamer Diferences
Rfeecier Mdr TW[ T1 UC IT WATER 7TWe T'*e wed for " Wimsl; rnort

Fue U[ M..d. ALUJ Ibud mathesATR TWlan al fitdta pasta (esfm rrddfgARThAR eascmft
BOL Co casUwt U _ ma e

6c m %, 19.99999957 oDU100

Burnup SunInIy (UWd r Ba fo bumup ueed in esi :
From SFD Estimated

Nornmbat-.1Z1.w I-t c1iean N b aid Me hm tey hv ebl - demoyed
Boundlng | 23.3671 osa*~tanmnawnSV haydn nn.1d 3 4 -kW

CheLhea

Estirsta Bmunp |
BuuD U Mutple Gie |unu tsmt EC HWk E01 HU

Nominak 0 lt .o

'Rws Reator cm lterwd ax .dtppkq or d~ dame cmAf 11Ut Imdan cese lr tal

'ro llalp hRfr dl bud assodale vit Ofth whi " d 1 be &bd by i9OL hev mea wan ID 0 spcil hpx vake (lAWdT).

J
J
j

-4j
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Fuel Radionuclide hventory Worksheet - I

IL Feel d Teilate Information . I
Fuel Name: FRR M-S (U3SW2 LEU) NETHERLANDS

SNF IDt 610
Fuel niEs & IsDor: 43 -ASSEMBLY
Hey NOW Mass: BO.64.5kg EOL566.7ekg
ROD Storage Sae: SRS

'Fuel decay s date: 2010

Estdmatesast: 2010
Template: ATR (Ug Water, Alun., 60 lo b 100b. U)

'remplae Uumup(MWd): 3672
Template 3tL Heay Metal MaU (LIT): 0.00116689

Th et. Daee ThIn 5 -

Estimated
Canister usage:

18X10,
1 1.79 1

nLEain iites : * --- rn x. 4. bY Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel initiat Activity Nominal Fuel Bounding Fuel Energy Photoalesec

ftadlonuclde Tamlate Fuel dBunup (MIWd' Burup (1Wdf (CI) vrentorles(Ci) bIventorles(Ci) Group (boundling)
Ac-227 1.4545E-10 7,329.93 14,659.86 O.OOE+00 1.07E-06 2.13E-06 Avg. HeY
AU-241 1.1190E-03 7,329.93 14,859.86 O.OE+00 8.20E+00 1.64E7+.0 0.0150 260SE+15
Am-242m 4.5425E-07 7,329.93 14,859.86 O.OOE+00 3.33E-03 6.66E03 0.0250 60M+14
AM-243 1.4921E-06 7.329.93 14,859.86 QO.OE+00 1.09E-02 2.19E-02 0.0375 5 3+14
C-14 5.7244E-09 7,329.93 14,659.86 0.00E+00 4.20E-05 .39E-60 0.0675 6529E+14
Ct-36 1.3124E-32 7,329.93 14,659.86 Q.OOE+00 9.62E-29 1.92E-28 0.0660 3525E+14
Cm-243 23676E-07 7,329.93 14,659.86 O.0E+00 1.74E503 3.47E-03 0.1250 38.2E+14
Cm-244 6-4)42E-05 7,S29.93 14.659.86 QOC0E+CO 3.81E401 7.ff3E1 0.2250 2jMF7E+14
Co-60 3.8208E405 7,329.93 14,659.86 Q.OCE+CO 2.80E401 5.6CE401 0.3750 1 446E+14
Cs-134 4.8693E-Ot 7,329.93 14,659.86 O.OCE2+CO 3.57E+03 i14E+03 0.575 1A86E+15
Cs-135 3.4477E406 7,329.93 14,659.86 Q.OOE+OO Z.53E402 5.05E42 OA5SO 2.782E+14
Cs-137 2.85731E+00 7,329.93 14,659.86 0.00Q+00 2.11E+04 4.21E+04 12500 9.7sE+12
Eu-154 8.2053E-02 7,329.93 14,659.86 O.00+00 6.01E+02 1.20E+03 1.7000 2t170E+12
Eu-155 3.9134E402 7,329.93 14,659.86 QOC.E+00 2.57E+02 5.74E+02 22M 4.552E+12
Fe-55 6.7429E403 7,329.93 14,659.86 o.OoE+oO 4S94E+01 939E+0 z-750^0 Z819E2+10
H-3 1.OS99E402 7,329.93 14,659.86 Q.OOE+CO 7.77E+01 D565E+02 US=Q 2s.^4E+os
1-129 7 53D0E-07 7,39.93 14 ff59.86 Q.OOE+CO 6-52E43 1.10E402 _ sO0 8 722E+03
Kr-85 2&S95E-01 7,M2.93 14,659.86 QLOOE+CO 2.10E+03 4.19E+03 7DtrO *.72UJE+02
W237 9.5479E-06 7,32.93 14,659.86 QLOOE+CO 7.00E C2 1.4E0E1 11 ahOo tos96E+02
^a-231 8.9297E-tO 7,32 93 14,659.86 QLOOE+OO eSSE-06 t a1E-05

P5-210 3.7609E-12 7,329.93 14,669.86

Py-239 4.2638E-04 7,329.93 14,669.86 O.OOE+00 3.14E+00 6128E+00
-G240 2.405 E044 7,329.93 14,659.86 O.OOE+00 2.79E+00 3.5^E+00

Pu-241 6&8764E402 7,39.93 14,659.86 O.OOE+CO 5.04E+02 t.OtE+03

Ooe242 3.6329E47 7.329.93 14,59.86 O.OOE+O 2.66E043 5.33E403
aFtA26 3.844SE-tt 7,329n93 146586 O.OOE+CO 2.79E4_7 6.68E47

PW-228 2.990E-15 7.329.93 14,659.86 O.OuE+OO 2.19EA-1 I 4.38E-llI

Ru-106 1.9056E41 7,39.93 14,659.86 QOCE1+CO t.40E+03 2.79E+03

Se-79 12936E405 7,329.93 14,659.86 QOCE1+CO 9.48E402 I AM Ot

Sn-126 t.t674E405 7,329.93 t4659.86 QOCOE+OO 8.48E-02 1.70E.0t

Sr490 2.76u6E+C0 7,32.93 14,659.86 O.OOE+CO 2.02E+04 4.03E+04

Tr.49 4.2239E404 7,329.93 14,659.86 Q.OOE+OO 3.tOE+CO & t9E400

Th-229 t E48-12 7,329.93 14,653.86 Q.OOE+oO t.38E48 2.76E48

Th-230 t1.7042E406 7,329.93 14,659.8^ Q.OOE+00 t 25E44 25IE0E44

Th-232 7.8132E-15 7,39.93 14,659.86 O.OOE+OO 5.73E-11 t.t5E2-tO
Tt-208 4.40SX-08 7,329.93 14,659.86 QOO0E+OO 32A3E404 &46E-44

U-=3 t.3t5tE407 7,329.93 14,659.86 QOLOE+OO 9.64E44 t.93E403 _

tA23 1.9564E409 7,32.93 14,6~59.86 QOOE+OO t.43E-0 C6 2 7Es

U234 t837E404 7,39.93 14,s69.86 QLOOE+CO t.35E+00 2.69E+OO

U236 -Z7235E4B6 7.329.93 QOO Z.79E402 7.91 E43 2.79E4A^

U236 tS493E405 7.329.93 14,659586 O.OOE+CO t.14E-01 2.27-t1

U236 *4.2851E-09 7,329.93 0.00 t.73E402 t.73E402 1.73E402A

Y-90 Z.75C6E+00 7,39.93 14,659.86 O.OOE+OO -z 02E+04 4.03E+04
ather Radionucids &77E+04 7.54E+04
mW 10enla Selectio SOME=. Burnell Sum~uy. amCekess g...

Tlate Selectioe. Stammary
From SgPO ,I ed OBasis for Parameter Dferences:

Reactor Moderator: UHWATER j IuHrWATER ihe l rws a ed lartaNOg M

30OL MM ConetfumintalI uFuel Gadding jW SU Ih W" ne^ dp

301 I I 2.00000079 60 to 100

Supmrry (UWd)' Basis for burnup used hi estimate:
Fnr.^. SFD Estima

Nominahl 7,32s s Neskl adAld to e hay vtme s dsude
Ch s I14,60 ros bub e e ts b dttbu

Estimateid Sunp
Bwm Ntiltnl OvensuSep Estimated 1E0L HMfrhlen SOL MM

No mi^nal1 0.36 _ _ _ _ _ _ _ _

acgdL^.9: m p 72
'Rectr ^.D~, crreoa. slra e, Mp9 orco e cr irm" V thurs^^ csti edud.

Thernal Power
NlonGna Heat Bounding

(Wts) (Watts)
&729E42 7A6E+0A

TOWal Total

'Tota btmanup lor cust associated wni as wormhal must be ditvtkd by 8OL heavy metal Mm to get specIfic Wnsip values 9DW*MT).
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I
-Fuel Radioniuclide Inventory Worksheet

L Fadabwbieblf i nod :.,yata .,
FUal Name: FRR MTR-S (LWus LEU TURKEY

SNF ID *: 528
FUel Unils * Dour. 32 -ASSEMBLY
Heavybletal Y: OL-567Ag; EOL_59.13&G
RO Storage SIte: SRS

'FuUl dea St dat.: 2010
Estmateeasof 2D10

Template: ATR (Ught Wafer. Ai1i.. 60 b 10%. U)
'r-mpa Bumup(UWd): 3672

Templt x Heavy Metal Ms (Itl): 0.00C116t89
Template Deay Thimw Yem

Estimated
Canister usae: I

1 1.33

IIL Fstimntesa X . 5. b Y. i GamnaoSouerces
Photon Todal

CVIIWd From Nominal Bounding Fud imal Activity Nominal Fuel BOunding Fuel Energy Photonalsoe
Radkmmucfld Template Fuel Bumup (UWdt 8umup (MWdf (Cl) 11veneitoresa(C bivntoea("Cl) Grop (bounding
AC-227 C4545E-10 7,636.76 15,273.53 O.OOE+00 1.11E-06 222E-06 AV. Uev
An-241 1.1190E-03 7,636.76 15,273.53 O.OOE+O s.s5E+oo 1.71E+01 0.0150 2.947E+15
Am-242m 4.642SE-07 7.636.76 15.273.53 O.ooE+00 3.47E-03 &6940-3 0.0250 6.348E+14
An-243 1.4921E.06 7,63676 15,27353 OOE+00 1.14E-02 2.2BE-02 0.0375 5.858E+14
C-14 5.7244E-0s 7.36.76 15,273.53 O.OOE+00 4.37E-06 8.74E-05 0.0575 5.760E+14
ClW36 1.3124E-32 7,636.76 15,273.53 O.OE+00 1.00E-28 2.000-28 OD850 3.672E+14
Cm-243 2.3076E07 7,636.76 15,273.53 O.ooE+00 1.17E-03 3.5-023 050200 3.108E+14
CM-244 52042E-05 7,63a76 15,27.53 O.OOEOO0 3.97E0t 7.s5E-01 02Ms 3.112E+14
Clo-6 3,82.SE-05 7,636.76 15,273.53 O.OOE400 2.s2E401 S.B4E01 7.000 1.0+14
Cs-134 4,8693E-01 7,636.76 15,27353 o.ooE+OO &372E403 7.44E403 vo.Sms Z064oE+15
CS-135 3.4477E-06 7,636.76 15,273.53 O.OE000 2.2E-02 .627E-02 10000 2.120E+14
Cs-137 _ .92731E00 7,63a.76 15,27353 QOOE4D 2.19E+04 4030E+04 *258.0 1.39213
Eu-154 &2053E-02 7,636.76 15,273.53 Q.OO1500 6.27E+02 1.25E+03 1.75a01 2261E+12
Eu-155 3.9134E402 7,638.76 15,M.53 QO.OE4DO 2.99E402 s.ssE+02 2 2s0 4.742E+t2
Fe-s5 6.7429E-03 7,636.7 15,27353 O.OOE+oO 5.15E+01 1.03E402 2.7500 2-728E+10
H-3 1.0599E402 7,63B76 15,27353 QOOE+OO a09E+01 1.62E+02 3smo 102E+09
1-`129 7-S30DEE07 7,63476 15,27.53 O.OOE+DO s.7sE403 1.15E402 s.xoo 9.OsE+03
KY-5 2.8596E-01 7.635.78 15,M.s3 O.OoE+00 2.1sE+03 4.37E+03 7.0000 1.013E+03
W237 9.5479E4B8 7.63476 15.2735 OQ OOE+00 72sE402 1.46E-01 It.0DCO 1.142E+02
Pa-231 &9297E-10 7,63a76 15,273S53 O.OoE400 &8ZE-06 136E-05

I
i
I
I

Pb.210 3.7609E-12 7,636.7 15,273.53 0.OOE+00 2.67E0-0 5.74E-06
PM-147 2.5452E+00 7,63676 15,27.53 O.OOE+00 1.94E+04 3.89E+04
Pu23S 2.050E-02 7,636.76 15,273.53 O.OOE+00 1.57E+02 3.14E+02
Pu-239 4.2S3BE-04 7,636.76 15,273.53 O.OOE+00 3.27E+00 6.540+00
Pu-240 2.4401E-04 7,636.76 15,273.53 0.0E0+00 1.t6E+00 373E+00
Pu-241 6.8764E-02 7,636.76 15i73.53 0O.OE+00 5.25E+02 1.06E+03
Pu-242 3.6323E4-7 7,636.76 15,273.53 00+O 2.7703 6S5E-03
Ra-226 3.604sE-11 7,636.76 15,273.53 O.OOE+D 2.91E-07 5.81E-07
Re-228 2.99O2-15 7,636.76 15,27353 0.OOE+00 2.28E-11 4.57Ed-1
Ru-10 1.9055E-01 7,636.76 15,27.53 O.OE000 1.46E+03 2.91E+03
Se-79 1 2936-06 7,636.76 15,273.53 O.OOE000 9.58E-02 1.98E-01
Sn-128 1.1574E-05 7,63676 15,273.53 .eoE+00 6.64E-02 1.77E001
Sr-so 2.7506E+00 7,63.76 15,2733 0.0OE+00 2.10E+04 4.20E4D4
TC-99 42239E-04 7,636.76 15,273.53 O.OE+00 3.23E+00 &450E+0
Th-229 1.864SE-12 7,63676 1s5,3m3 0.OOE400 1.44E-06 2.88E-08

71-208 4.4063E08s 7.636.76 15273.S3 0.0+e00 3.37E-04 6.73E-04
7,636.76 15273.53 .OOE00 1.00E-03 2.01E-03
7636.76 157M.53 0.OOE+0 1.49E405 2.99E-5

U-234 I.8371E-04 7.636.76 15273.53 0O.CE+oO 1.40E+00 2.81E+00
U-235 -2.7235E-06 7.636.76 0.00 2.90E-02 624E-03 2.900E-2
U-236 1.5493E005 7,636.76 15,273.53 0.00E+00 1.18E-01 2.37E-01
U-2SB -4251E-09 7,63676 0.00 i1.1E-02 1t.0-02 1.61E4Q
Y-90 2.75050E00 7,636.76 15,273.3 O.OE0000 210E+04 4.20E+04
Othier Radiucides 3.93E+04 7.86E+04

XTemplateSelection So-. B-d Sun-0 An (3)e k
Tefunla SelecthZn Summay

Fro SFD U Base for Parameter Differences:
p lk a LI !AR _ UGHT WATER JTisT Tairias W fi b" mas.n:

PPuu td= Pita. maklas an Alawt rwe excio amid.,ei
BCL HE Consttenm u" u,

M0L Enrlclunet %. 2D.000000211 6010100

Bunup Summny (W _ a for burnup used in estimate:
From SFD Estinated

7,ua" 1 kIhm bs hft eoie nftsve.
15,273.5 3uneg ba. a e V l be bm ne" b

surntip Mul r Given BLOWS Estitaed EO HlCIven EOL HU
ninclr 0.36 | e r .tl

Bo~ng1: 0.72

Thermal Power
Nominal Hed Bounding .

Output tHen Output
(Wats) (Wall)
x373.03 7.74E+02

Total Total

'Totl bunp for aDl k assodaed wah Ial worltsete must be divbed by B0b heavy me mm Io get spedfic bun vlue (MWdImT).
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. Fuel Radionuclide Inventory Worksheet . :!

Fuel Name: FRR MTR-S (UALX4EU) CANADA
8WF D S: 720

Fuel UnIt & Dosur: 21 -KTM TYPE
Heavy Uestal Mss: 00L.4 427kg EOL-2M2kg
RO Storage Site: SRS

uetdedaystn dste 2010
Eatietes sl o: 2010

Template: ATR (Uh4h Water. An., e0to 100D%. U)
6Template Bwnup(gWd): 3672

Template Ot H "y Metal me i: 0.00116689
Tn.I.f Ds Tlme 5 8

Estniated
Canister usage:

I8-1110.

IL Estimiates mn x. Z6 b y. Yb Gamma Sources

Photon Total
CUlWd From Nominal BoundingFuel IlslalActivity NominalFuel Sounding Fuel Energy Photonsbeec

Radlonucilde TOmplate Fuel Bunup (UWdf Sumup (UWcd (CI) bventories(CI) bIventories(CI) Grwap boundcng)
Ac-227 1,4545E-10 1,481.61 2,963.22 0.00E+00 2.16E07 431E-07 Avg. YeV
An-241 1.1190E403 1,481.61 2,963.22 0.COE.0D 1.66E+00 3.32E+00 0.0150 5.717E614
Am-242m 4.'425E-07 1,481.61 2,96322 0.00E+00 6.73E-04 1.35E-03 0.00 1.232E+14
Am-243 1.4921E-06 1.481.61 2,963.22 O.OOE+00 2.21E-03 4.42E-03 00375 1.137E+14
C-14 5.7244E-09 1,41.61 Z963.22 0.0DE.0D 8.48E-06 1.70E-05 0.0575 1.118E.14
C8-36 1.3124E42 1,481.61 2,963.22 0.OOE+0O 1.94E-29 3.&9E-29 02850 7.124E+13
Ci-243 2376E-07 1,4B1.61 2,963.22 0.0E+00 3.51E-04 7.02E-04 0.1250 170E+13
Cm-244 52C42E-05 1481.61 2,96322 O.0+00 7.71E-02 1.54E4-1 02250 6.038E+13
Co-60 3.8205E5 1.4B1.61 Z963.22 0.0CE+0O 6.66E-02 1.13E-01 0.3750 Z923E 13
Cs-134 4.8693E-01 1,481.61 Z963.22 0.00E+00 7.21E+02 1A4E+03 0.6750 4015E+14
Cs-135 3.4477E.06 1,481.61 Z963.22 O0.OE+00 5.11E-03 1.02E-02 Ot500 5.622E13
Cs-137 2.8731E+00 1,481.61 2,963.22 0.006+00 4-26E.03 851+E03 12500 1.046E13
Eu-154 &2063E402 1,481.61 2,963.22 0.0E+00 1226+02 2U3E+02 1.7500 4.387E+11
Eu-155 3.9134E402 1,481.61 Z963.22 0.006E+ 5.0E6+01 1.16Et02 22500 9201E.11
Fe-55 &7429E-3 1,481.61 2,963.22 0.00E+0 9.99E+00 2.OE+01 2.7500 6293E509
H-3 1.0C99E402 1,481.61 296322 0.00E+00 1.57+01 3.14E+01 35000 5.87110+0
P-129 7-5300E-07 1,481.61 Z963.22 0.00E+00 1.12E403 2.2316-3 5i00 1.755E+8 3
Kr-45 2.8595E-01 1.481.61 2,963.22 0.00E+00 4.24E+02 &47E+02 7C030 1.957E+0
Np-237 9.5479E-06 1,481.61 2,963.22 0.00E+00 141E-02 2.83E-02 11M0 o.206E+01
P-23 8.9297E-10 1,481.61 Z963.22 0.00E+00 1.32E-06 2.65E-06
Pb-210 3.7609E-12

0.00+0O 6.35E-1 1.27E+00
1.4B1.61 2963.22 O.00E+00 3.62E-01 7726-01

Pu-241 6 764E42 i 4Bt 6t 2,96322 0.OOE+CO t.02E+02 2.04E+02
Pu-242 3.62.E407 1,481.61 Z96322 O.WEc 53BE404 1.08E403
Ra-226 3JAi045E-11 1,481.61 2.963.22 O.OOE+OO 5564E408 11.13E4-7
Ra-228 21195E-115 1,4611.61 Z963.22 O.ODE+0D 4.43E-12 SS86E-12
Ru-106 1.9055E-0t 1,481.61 Z963.22 O.OOE+0D 2.82E+02 5.65E+02
SO-79 1.293E405 1,481.61 zg&IM7 0.OOE+00 1292E402 3.S3E402
Sn-126 1.1574E45 1,481.61 Z963.72 O.ODEgOO 1.7tE402 3AUE402
Sr-90 2.75C5E+00 1,481.61 Z.963.22 OOO012C0 4.0BE+C3 8.1512+03
TC-99 4273E404 1,481.61 Z963.22 O0OOE+OO 6.26E401 1.25E+CO
Th-229 15.1848E-112 1,481.61 L963.22 O.ODE+0D 2.79E409 55.9E409
Th-230 1.7C42E4S8 1,481.61 a96&22 O.OOE+CO 2-53E405 S.OSE405
Th232 7St32E-16 1,481.61 Z963.22 OOO0E+CO) 1.t6E-11 2.32E-11I
Tl-20 4.4063E46 1.481.61 Z963.22 OOCDE+CO 6,53E405 1.31E044
U-232 1.3151E47 1,481.61 Z963.22 O.OOE+OO I.9E404 3.90E044
U-233 1 SS64E409 1,481.61 Z963.72 O.OOE+CO 2 90E406 5.8-0E6
U-234 IE371E44 1,41811.61 Z963.22 OOO0E+CO 2.72E401 6.44E41
U-235 2.7235E4S6 1.481.6t 0.00 &90E43 4.86E43 &90E403
U-236 1.5493E405 1,481At1 Z963.22 O.OOE+CO) Z.30E42 459e42
t9S238 *4 285tE409 1,481At1 0.00 11 C4E404 9.7SE4-5 1.04E044
Y490 2.75CSE+C0) 1,481.61 2,963.72 0OOWE+CO 4.081+03 &ISE+03
Other ladlonuckes 7.S2E+03 1152E+0

M . 'Tenilae satton Son-WY Bunp wagur, and
Temdate0 Selection Summzary

Prom 8FD Use Basis 10or Parmtr Difeeces:
Iteacor r: UGWT WATM UGHT WATER

hl = .;ldg AWMl~ ALAIM

SOL H4l Consttet U U
80L Dirhmn %: Ss9943 o 100?

Uu up Snnma UWcw fos 1r burnup used In estimat:
Fran SFD Estbrka

IbgnhW:l 1,481.61 oq Nl afia Imdmb toavymetl mus defyd
RoSln:g 2XS3 2 Ism~essomibebe bmWw

Chek
tmat 8anV/

a muplutiplir Ghen Rumuep Cahrnte COL. IMW v EOL Hll
Ncomnal.l ie6 10

Boudig 2.13
'Realrshbr vn, Oremoreal. sMV. W*Vft or oftr duat wilifingg radaroee fon r hd.

Thermal Power
Nomnals tbad Sounding

Ioutput MMO -
(Wsf) (twats)
7.5E+01 lJOE+02

Total Total

'Total bump ford bal W asoctedawlh Mel woue must be dvided by BOL heavy metal mass to get specifc bunp values IMWdTl).
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Fuel Radionuclide Inventowy Worksheet 1, . I I
Jj'~ttd end Template Ia mtioe , j

Fuid Nme FRR MTR-S (UALX-H. GERMANY
SaW m t sW

Fuel Unks A Deoa -14TR TYPE
Heay b 8 Mt 0t.0.176k4: EOL-0.126kg
ROD Storage Se SRS

'Fusl decay San dao: 2010
Etlimate a t 2010

Ternppt. ATR 0Ught Water. atk, 6CMo 100%, U)
'Template Bumu-p(M * 3672

Template Dt Heavy meal Man Wt( 0.00116686

Estimated
Canister usage: J

ainoI
0.04

Tempat Decoy TIMe S years
a. Estimans m X. Yb Ganmea Sources

Photon Total
CUMWd From Nominal Bounding Fud Inhul Activity Nominad Fuel Boundg Fuel Energy Photnwsaoe

RadlonuctdS Template FuS Bumup (UW4' Burnup (MWC - (Cl) bientorleafCl) lnventoresa(CI Group bounding)
AC-227 1.4545E-10 4a11 96.22 0.00E+00 7.OOE-09 1.40E-06 Avg. seV
Am-241 1.119sE-03 4.11 9622 0.00E+00 5.38E-02 t.08E41 0.0150 1.856E+13
Am-242m 4.5425E-07 48.11 96.22 0.00E+00 2.19E-05 4.37E-05 02250 3.999E+12
Am-243 1.4921E-06 4a.11 9622 0.00E+00 71SE-05 1.44E-04 0.0375 1660E612
C-14 5.7244E-09 4611 96.22 0.00E+00 2.75E-07 5.51E-07 0.0575 3.62sE+12
a-36 1.3124E-32 48.11 96.22 0.00E+00 31E-31 126E-30 0.0850 Z313E+12
Cm-243 2.3676E-07 datl 96.22 0.00E+00 1.t4E-05 2.2sE-0 012S0 2003E+12
Cm-244 52O42E-0 46.11 96.22 0.00E+00 26E0-03 6.01E-03 02zs 1.961E12
Co-GO 3.820sEs0 48.11 96.22 0.00E+00 1.84E-03 3.68E-03 0.37SO s.4s1E+11
Cs- 34 4.8693E-01 4811 96.22 0.00E+00 2.34E+01 4.69E+01 0.5750 1304E+13
Cs-135 3.4477E06 48.11 96.22 0.00E+00 1.66E44 3.32E-04 0.8500 1 s26E+12
Cs-137 2.6731E+00 4a11 96.22 0.00E+00 1.38E+02 2.76E+02 1250 3.397E+11
Eu-14 8.2063E602 48.11 96.22 0.O0E+O0 3.96E+00 7.89E+00 1.7500 1.424E+10
Eu-1s5 3.9134E-02 48.11 98.22 0.00E+00 1.88E+00 3.77E+00 22500 29B7E+10
Fe-S6 6.7429E-03 48.11 9822 0.00E+00 3.24E-01 e49E-01 2.7500 1.719E406
H-3 1.0599-02 4,1i 9.72 0.00E+00 5.10E-01 1.02E+00 3Y000 1K066+07
1-129 7-53OOE07 4d11 9622 0.00E+00 3.626E06 7.25E-04 s5m0 5700E+01
0-85 2.8596E-01 4a11 96.22 0.00E+00 1.38E+01 275E+01 7.0000 6.364E.00
Np-237 Q.6479Es06 4S.1 9622 O.OOE+00 4-sE-04 9.19e-04 100D 7.162E-1
Pa-231 89297E-10 48.1a 98.22 0.00E+00 4.30E-06 859E-0s
Pb-210 17609E-12 4a11 98.22 0.00E+00 1.81E-0 3.62E-10
Pm-147 2.6452+.00 4d11 96.22 0.00E+00 1.22E+02 2.45E+02
Pu-238 2.050E02 4dalit 96.22 OO.E+00 9.89E-01 1.98E+400
Pu-239 4.2838-04 dali1 96.22 0.006+00 2.066.02 4.12E-02
Pu-240 2.4401IE04 dati 96.22 .OOE+O0 1.17E-02 2.35E-02
Pu-241 6.8764E402 48.11 9622 0.00E+0 3.31E+00 6.62E+00
Pu-242 36329E-07 48.11 96.22 0.00E+00 1.75E-06 3506-0
Ra-226 3.8046E-1 48a.11 9622 0.00E+00 1.83E-09 3.66E-09

RU-228 1.912E-17 4a11 96.22 0.00E+00 1.44E-13 2e85Eo13
Ru-23 1.9666E-0 48.11 96.22 0.00E+00 Q17E+00 1.83E+01
U-279 1-89371E045 4a. 96.22 0.00E+00 6.22E4-04 1.24EuH3
U-126 1.1574E-06 48.11 96.22 O.OOE+00 7.57E44 1.143-04
s-ss 2.7506E+00 4a11 96.22 0.00E+00 1.32E+02 2.66E+02
Tc-i9 4223sEu4 4a11 98.22 O.OE+O 2.03E42 4.6E602
Th-229 1.884sE-12 4a11 9822 O.OOE+OO 9.07E-1 I 1.81E-10

Th-230 1.7042 E48 4a.11 se22 O.OsE+00 &20E-07 1.54 E-s

Th-232 7.8132E-1F 4SU11 9Bi 22 oram E+P e 3e76E-13 7r eEe13
TI-208 4.4063E-0 4a11 sa2 nOO0E+oo 2.121E-0 4.241E-0

i-232 "131E407 4a.11 98.22 n.ooE+00 s.33E0e 127E-05 TlieniulPower
LI233 Esse4E0s 4&1 gem7 O.OOE+OO 9Q41 E-0S 1.8aE407 Noia Hea1 Boungfq

U-234 1.8371E404 4a.11 sa72 0.00E+00 as4E43 1.77E40 ouW Head OubJ
U-235 -2.7235E-06 48.11 QOO0 3s4E404 2.23E404 3.s4E404 (wan) e

U-238 1s64s3E-s 4a.11 98.22 O.OOIE+OO 7.4sE404 E.4sE43 2,A4E+DO 4.* i6ED

LI-= -42ss1E-s 4a11 o.oo 4.15E-06 3&4E-00 4A1SE-0 TOWi Total
Y-90 2.7505E+oO 4af1 98.22 O.OOE+Oo0 1.32E+02 2.65E+G2
Othier R adomie 2.471E+02 - 4.95E+02

Tempate Selection Summary
Frmb SFD Used Babfor Parameter Diffexrene

Reacto dr UGHT WA1ER UGwr WATER
FuSt Cl: ALMU AUM

SOL HU Consdllumnt: U _

SOL Erwcmed* %,I 92 9999983 Go 1_ 100

Burnup Sunnary (UWdf f_ b lor burnup used In elimatee.

For SFD Estimated
Nondn_ 48.1i banu coled km Is hee meSl nas dettrae

9B2 _11a pas bn wVainbwbbe una bneW

Esiuated Bumu$
Burnp Nt V Ghive awnup Etlbmated SOLt HNWGhve Ot M1U

HeNbm or 0.87 wodhee
Bomwjfng: s.73

' Rea shfiwn. ccm removd. sboas sW~pkg or oF~ d3w hcn mt VWhndrk cesd I .

Td~ Wnvv kr all Mh sooa wilbn wackset. be dwkbd by BOL heavy mass lou 1 99 spdi bri vakno (MdF4W.

I

J

J

j

J
j

j

-. 1

j

i

-j
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Fuel Radionuclide Inventory Worksheet I-. I;-.<

I. Fu awd TaneBate I nt
Fuel Name: FRR MTR-S 4UALX4IEU) GERMANY

SNF D : 584
Fuel itsd & Dower: 44- MTR TYPE
Heavy Metl Mass: BOL-8.136kg; EOL.6..k
RO0 Stage Site: SRS

'Fuel decay sart date: 2010
Estimates as e_ 2010

Tefplate ATM (U.g Waler, AIn., 6W t100%, U)
Trwnpule uupSuwdA: 3672

Template B04. Heavy etal ss M1T): 0.00116689
TeMiae 1ecay Threm 6 uea

Estkiated
Canister usage:

18110

sI Estimates n x X b Y. Yb Gamma Sources

Photon Total
CUIWd From No0minal t ounding Fue initial Activity lominal Fuel Bounding Fuel Snergy Phatonulsec

Radkonudide Template Fuel Bumup BMWd)5 Bum(p 3 o (C) hvtres(CQ MvnentoeCi) Group bounding)
Ac-227 1.4545E-10 2,075.11 4,150.22 O.OOE+00 3.02E-07 6.04E-07 Avg. MaV

An-241 1.1190E-03 2,075.11 4,150.22 .OOOE+00 2.32E+00 4.64E+00 0.0150 B007E+14

Am-242m 4.5425E-07 2,075.11 4,150.22 OOE.0+00 9.43E-04 1.89E-03 0.02s0 1.725E+14

An-243 1.4921E4S6 2,075.11 4,150.22 0.OOE+00 3.102-03 6.19E-03 0.0375 1.592E614

C-14 5.7244E-09 2,075.11 4,150.22 0O.E000 1.19E-45 2.35E-05 0.0575 1.56S 214

Cl-36 1.3124E-32 2,075.11 4,150.22 0.OOE+00 2.72E-29 5.45E-29 0.0650 9.978+13

Cm-243 2.3676E-07 2,075.11 4,160.22 0.OOE+00 4.91E-04 9.B3E-04 0.1250 &641E+13

Cm-244 5.2042E405 2,075.11 4,150.22 O.O0E+00 1.08E-01 2.16E-01 022M5 &457E+13

Co-SO 3.8206E-05 2,075.11 4,150.22 O.OOE+OO 7.93E-02 1.59E-01 0350 4.094E+13

Cs-134 4.8693E401 2,075.11 4,150.22 O.OOE+OO 1.01E+03 2.02E+03 o0s. 5.623.14

Cs-135 3.4477E406 2,075.11 4,150.22 0.00E+00 7.15E-43 1.43E-02 0 7.75E513

Cs-137 2.8731E+00 2,075.11 4,150.22 O.OOE+OO 6.96E+03 1.19E+04 1.2500 1.465E+13

Eu-154 8.2053E-02 2,075.11 4,150.22 0.OOE+0O 1.70E+02 3.41E+02 1-75O0 6144E+11

Eu-155 3.9134E402 2,075.11 4,150.22 O.OOE+OO 8.12E+01 1.62E+02 22500 1299E.12

Fe-65 6.7429E403 2,075.11 4,150.22 O.OOE+OO 1.40E+01 2.80E+01 2.7500 7A14E+0M

i-3 t.0599E-02 2,075.11 4,160.22 0.00E+00 2.20E+01 4.40E+O1 .5000 8222E+O

1-129 7S300E7 2,075.11 4,15022 .OOE+00 1.56E43 3.13E-03 m0 2-459E+03

Kr-85 2.5965E-01 2,075.11 4,15022 O.OOE+OO 5.93E+02 1.19E+03 7coO 2741E.02

N237 9.5479E406 2,075.11 4,150.22 .00E+00 tJ.E-02 3.96E-02 110000 .089E+01

Pa-231 &9297E-10 2,075.11 4,15022 O.OOE+00 1.85E-06 3.71E-06

Pb-210 3.7609E-12 2,075.11 4,15022 0.002+00 7.80E-049 15608

Pm-147 2.5452E+00 2,075.11 4,15022 0.OOE+0O 5628E+03 1.06E+04

Pu-238 2.0550E402 2,075.11 4,15022 0.00E+00 4.26E+01 8.53E+01

Pu239 42f38E404 2,075.11 4,15022 O.OOE+00 89E-01 1.78E+00

Pu240 2A401E404 2,075.11 4,15022 0.00E+00 5.06E-01 1.01E+00

Pu-241 6.8764E502 2,075.11 4,15022 0.00E+00 1.43E+02 2.65E+02

Pu-242 3.63E-07 2,075.11 4,15022 0.00E+00 7.54E-04 151E-03

Ra-226 3.8045E-1 1 2,075.11 4,15022 O.OE+00 79E-08 1.58E47

Pa228 Z9952E-15 2,075.11 4,15022 0.00E+00 82-0E-12 1A24E-11

P-10S = 1.9055E-01 2,075.11 4,15022 O.OOE+00 4.95E+02 7.12n+02

Se-79 12 904 2,075.11 4,15022 O.OOE+00 Z.68E42 7E-0O2

S2126 2.tS74E-05 2,075.11 4,150.22 O.OOE+0 .40E-02 642.02

Sr-90 Z.7505E+00 2.075.11 4,150.22 O.OOE+OO 5Jt1E+03 1.14E044

TU-299 42239E044 2075.11 4,15022 0.00E+00 2176E-. 1.75E+02

Th-229 t4285E-12 2,075.11 4,160.22 O.OOE+0 1.9E-049 712E-4

Th-230 1.7042E48 2.075.11 4,150.22 O.OOE+OO 3.54E405 7.M0.E5

Th-232 7.8132E-15 2.076.11 4,160.22 O.OOE+OO 1.62E-ttI 3.24E-tt

Ti-0 4.40S3E48 2,075.11 4,15022 0.00E+00 9.14E405 1.404

W32 t.31E47 2,075 t1 4,15022 O.OOE+OO Z.73E404 .1SE404 ThermatPower

UW33 t .9564E409 2'075.t1 4,150.22 O.OOE+OO 4.0SE4S6 &12E406 Noinal heat Mounding

W34.- 1.37E04 Z751 4,1502 O.OOE+OO 3.81E401 7.ff2E401 Ouw~x Heat Outu

Selecf~tion Simia ____

W3S t.5493E4-5 awV5.tt 4,150.22 O.ODE+OO 321E402 e.A3E-M 1ASE4e2 Z10E+02

W38 *~~~~~~~4285E49 tO(75.11 O.0o 1.91E404 t.83E44 ItMtE44 Taal Trzala

Omeinci0 e 2.7505E+OO Z0t7&.11 4,15022 QOO0E+OO 5.O7E+03 2 g43EK o

Temptate Seeto Surnrary
From SFD Uced asi r Paeter Differences

Rector Mr it r R UGHT WATER

Fu C hl g A[ AlWM
*01 HU Censtiuents: U

6L E ichment 93 00001836 6 1000

urnup Summary (UWd)f Oasb tor burnup used hI estimate:rNomninall 2,5Foam SFD Estimathd Pwoup escdaled Wnie haiyms dmtoyed.

Sounding 4,150.2 2 aasedtobe Mmsbl tne.

hecks I
Estimated iuup

Sumiup iNu C up Estibated EOL 10ilGhen EOL HU

Nomniak 0.8t1 n

sRead huwn. ce remoial, storage, SNpV or Oher dae zifrmirig ha ktatlon Ceased Wr d.

Tdal burmp for auek acdated wit this wob*e mst be niled by S0L heavy metan mass to got specic bunp vaiues (MWdWT).

-
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I
Fuel fRadlonuclde bIventory Worksheet

L Fad and Tep latfmtioun vrh.- I ^
Fuel No FRR MTR-S (UALXME8U) GERMANY

SNF ID 0: 585
Fuel Units * ne - 50 -MTR TYPE
Heavy flel Maa: BOL 9.6751k; EOL-4.635kV
RO Storage Sks SRS

'Fuel decay stait daes: 2010
Estiataa a of. 2010

Templet TRHIGA-Al 4LWAJ.-Zn AJlxV.. 10 OD 2D-. U)
'Template Bunup(MVld) 6.65

Tempat I He mm eal me (I(U): 0.00018

Estimated
Canister usa e :

I3O'X0 I
1 2.08

Templea Dweay fle S yeare

IL FAtimates X X e ab b y. yb Gamm Sources

Photon TotMl
COtJWd Froa : Nomil Bouding Fuel lI Actviy NominalFuel Bo0u Ful EnaY Photnsese

Radloituctft Template Fuel Bur.up (MWct Bmnp (NWd)' (CI) Iawentorles(CI) lnventoales(CI) Group *(bo id ng)
Ac-227 &0632E-10 4,810Q77 9234.97 0.0EODE 3.88E-06 7.458-06 Av 11eV
Am,241 22586E-03 4,810.77 9,234.97 0.0E+00 I.09E+01 2.09E+01 0.01o0 15638+15
Am-242m 1.99258-06 4,810.77 9,234.97 O.OE+00 9.598-03 1.84E02 0.0250 3.392E+14
Am-243 2.3323E407 4,810.77 9,234.97 0.OOE+00 1.12E-03 2.15E-03 0.0375 4.-22E0+14
G-14 4.3308E-05 4,810Q77 9,234.97 o.OE+00 2.08E01 4.0DE-01 o0s75 323E+14
0436 4.3023E808 4,810.77 9,234.97 O.OOE+00 2.07E-04 3.97E-04 0.8 Z268EE14
Cm-243 2.7429E47 4,810.77 9,234.97 0.OOE+00 1.32E-03 2.53E-03 0.1250 3.391E+,4
Cm-244 3.1504E-06 4,810Q77 9,234.97 0.OOE+00 152E402 2.91E-02 02250 1.893E+14
Co-00 3.1008E-02 4,810.77 9234.97 O.OE+00 1.49E+02 2.86E+02 0.3750 8.425E+1i
Cs-134 1.0367E401 4.810.77 9,234.97 0.0018+00 4.99E+02 9.57E+02 0.5780 1.068E+15
Cs-135 3.1549E-05 4.810.77 9,234.97 0.OE+00 1.52E-M 2.91E2-1 0.860 2.629E+14
Cs-137 2.7564E+00 4.810.77 9,234.97 0.00E+00 1.33E+04 2.55+04 12500 2.725E+14
Eu-1S4 1.3490E+00 4,810.77 9,234.97 .OOE2+0 8.49E+03 1.25E+04 1.7500 7_00Ed12
Eu-155 4.3880E41 4.810.Q7 9234.97 O.o0E+00 2.11E+03 4.05E+03 22500 9.481E+111
Fe-55 a6782E-03 4.810.77 9,234.97 0.OOE+00 4.17E+01 8.01E+01 2.7Z00 7.701E+0E
H-3 1.0805E-02 4,810.?? 9,234.97 0.OOE+00 5.20E+01 9.98E+01 3O80 9.0012E48

I
j

-J

I
6.82E-03 5.CO_ 5.26gE2c3

5.96E402
rO237 - 1.4463E-06 i81Q77 - 9,234.97 0.00E+00 6.96E-03 1.34-02
Pa-231 3.5970E-09 4,810.77 9,234.97 O.OOE+00 1.73E450 3.32E-06
Pb-210 82511E-15 4,810.77 9234.97 o.OE+00 3.97E-11 7.62E-11
Pm147 2.0767E+00 4.810.77 9234.97 QOD.E+00 9.99E+03 1.92E+04
Pu-23= 1.3514E-03 4.810.77 9,234.97 O.E0O8 6.50E+00 125E+01
Pu-239 5.6947E-03 4 A810.7? 9,234.97 0.008+00 2.74E+01 5.26E+01
Pu-240 22647E-03 4,10.?7 9,234.97 Q.ODE+00 1.098+01 2.09E+01
Pu-241 1.2574E-01 4,810.77 9,234.97 .OOE+00 6.05E+02 1.16E+03
Pu-242 3.0602E-07 4,810.77 9,234.97 Q.OOE+00 1.47E-03 2.83E-03
RR-226 5.7353E-14 4,810.77 9,234.97 Q.OOE+00 2.76E-10 5.30E-10
Ra-228 1.8150E-10 4,810.77 9,234.97 Q.OOE+00 &73E407 1.68E-06
Ru-lOO 9.3744E4-2 4,810.77 9,234.97 0O.OE+00 4.51E+02 &66E+02
Se-79 1.2938E-05 4,810.77 9,234.97 0.008+00 6.22E80 1.19E401
Sn-126 1.2239i-05 4,810.77 9234.97 Q.OOE+00 5.89E-02 1.13E841
sr-9O 2.6000E+00 4,810.77 9,234.97 Q.OOE+O 1.25E+04 2.402+04
T-9s 4.4120E404 4.810.77 9,234.97 0.0DE+00 2.12E+00 4.07E+00
Th-229 1.4749E-10 4,810.77 9,234.97 QO.OE+O0 7.10E-07 1.368EC6
Th-230 1.9S49E-11 4,810.77 9,234.97 O.o0E+00 9.408-06 1.81E-07
Th-32 2.3744E-10 4,810.77 9,234.97 Q.OOE+00 .14.08 2.19E-08
TI-20 1.9459E408 4.810.77 9,234.97 QOD.E+00 9.36E-05 1.80D-04

8.7903.01

---s R1 " ,7 0X ,A n .AA. n o A A !; * FA .TA AAr
^ ,o a r t Y" U.UUIA+UU w A a.- I .c-W rowr

-04 1.21E-03
-04 1.60E803

E-03 1.94E-02U-M3 -2.6159E406 4,810.77 0.00 - 1.94E-02

Nonal Head Aounding
Output Heea Outpul
(Wats) OWafts)
A2 692. 4.64E+M
Total Total

IR23
U-2A

a.OUE+0*u IL172-0 1.17E-01
2.28E-04

Y-90-
Other Radionuclides

2.40E+04
3.51E+4M

SB. Template Selection Sumuaiy, Bnump Summmry. and (lecd. _ _-_ __,_,_

remprte Selection Summary _____________

From SFD Used Basis for Parameter iffaran
Reactor 0 LW UARC HwMAtI LW VI U DRO HYOEDE T10wa

Fuel Claddhing ALL9 ALUM hIg fIg malasan a dpmeaes excW aett
INt HU CenAitVuAen U U

BaOL EAsiliAe % 10Z9 38 O tC20.1

.uup Summery (MWdy' B si afor bumup used hI estimalt:

fohacics IRoe SF80 In |WF 9,234 97 ftrx" bW m~WeW am &I BL "A g1Ja bm"S

lChocko

I
N1nhi*A

i U. | Estimated EOL HMIGIVu OL H1UA1
I i

floun~sia:
'ReactWr ftjdown, con reoval. hrago. shppin or Oler dae COnflm*i9 Viala i lt e for Wlul.

'Toed DWImp fo d fual aseodaed with thb worlshes be ddledA by SOL heavy m mass te oA speci bl* vaues (MWdMTI).
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Fuel Radionuclide Inventory Worksheet
F al and Template etie -n ,, ;.,

Fuel Nun.: FRR 11TR-S (UALX-HEU) GERMANY
SHF 0 : SW8

Fuel Unks & D0son. 2 -UTR TYPE
Heavy Metal Mas: SOLO.404kg: EOL.0273kg
WOD Storage St: SRS

'Fuel ey sWrt dat: 2010
aseratesas el: 2010

Templde: ATR .t Waler, Alum., o 10100%. U)
'Template Banup(UWd): 3672

Template SOL Hvy Metal Uass (1) : 0.00116689
T.-b 1bcw Th K ar

Estimated
Canister usage:

1tx10
0.06

ILiEalistes - x. Xb b V. y, Gamna Sources

Photon Total
P CU9MWd Fwm Nominal Br eing Fuel Itial Acvkly Nominal Fuel Dounmling Fuel Energy FPotonstsec

Pad onuclide Template Fuel Burnup (IWd)
5

Burnup jlwd) (Ci) Iventorleas(C) hiventories(C) Group (bounding)
Ac-227 1.4545E-10 124.06 248.12 O.00E+00 1.80E-06 3.61E-04 Avg. UMV
Am-241 1.1190E-03 124.06 248.12 0.00E+00 1.39E-01 2.78E-01 00150 4.767E+13
Am-242m 4.5425E-07 124.06 248.12 O.OE+C0 5.64E-06 1.13E-04 00250 1031E+13
Am-243 1.4921E-06 124.06 248.12 O.ODE+00 1.85E-04 3.70E-04 0.0375 9.516E+12
C-14 5.7244E.09 124.06 248.12 O.OOE+00 7.10E-07 A42E-06 0.0675 9S37E+12
C130 1.3124E-32 124.06 248.12 O.OE+OO 1.63E-30 3226E-30 0.0850 _ 5.E+12
Cmr-243 2.3676E.07 124.06 248.12 .O0+00 2.94E-05 .87E-05 0.1250 5.166E+12
Cm-244 5.2042E.05 124.06 248.12 O.OE+O0 6.46E-03 1.29E-2 02250 5.0586E+12
Co-60 3.8208E405 124.06 248.12 0.00E+00 4.74E-03 9.48E-03 0.750 2A47E+12
Cs-134 4.8693E601 124.06 248.12 O.ODE+O 6.04E+01 1.21E+02 05750 3.362E+13
Cs-135 3.4477E-06 124.06 248.12 O.OE+00 4.28E-04 8-55E-04 0.500 4.706E+12
Cs-137 2.8731E+00 124.06 248.12 O.OE+00 3.56E+02 7.13E+02 1250 8.759E+11

O.OE+00 1.02E+01 2.04E+01 i 1.7500 3.e73E+10
4.85E+00 9.71 E+00 I 2250 7.704E+10

H-3 1.0699E-02 124.06
5-129 7S53DOE-07 124.06 248.12 .OOE+00 9.34-05 1.87E-04 5.0 1A70E+02

1.69E+01Kr-86 2.8595E-01 124.06 248.12 O.OE+00 3.55E+01 7.09E+01 7.0000
E-06 124.06 248.12 OCOE+CO 1.18E403 2.37E-03 11.0000 1.J47E+oo

1.iE-07 9 2.9-07
4 9.33E-10

Pu-238 2.056C-02 124.06
Pum239 4.2838E-04 124.06 248.12 - OOE+00 5.31E42
Pu-240 2.4401 E04i 124.00 248.12 O OOE+OD 3 0E4C2 0 05E42
Pu-241 0.8764E402 124.06 248.12 Q.OOE+OD 8.53E+00 1.71E+01
Pu-242 3.0329E407 124.06 248 i2 Q.OOE+OD 4S51E405 9.01E405
iRe-226 3.804E-1 1 124.06 248.12 QCOE+OD 4.72E409 S.44E409
Rah-28 2.99D2E-15 124.06 248.12 0.OOE+00 3.71E-13 7A.2E-13
Ru-106 1.9D55E401 124.06 248.12 QDDE+CO Z.30E+01 4.73E+01
Se-79 12936E405 124.06 248.12 Q.OOE+OO 1.60E403 3.21E403
SIF126 1.1574E405 124.06 248.12 QOOE+OO 1,r4E403 2.87E403
Sr-90 2.7505E+00 124.06 24&12 O.ODE+OO 3.41E+02 6.82E+02
TC-99 4223E404 124.06 248.12 Q.OOE+OD 5.24E402 1.05E401
Th-229 1.884E-12 124.06 248.12 O.ODE+OD Z34E-10 4.08E-10
Th-230 1.7042E48B 124.06 248L12 Q.OOE+OO Z.11E406 4.23E406
TIF23 7.8132E-15 124.06 248.12 O.ODE+OO 9.09E-13 1.94E-12
Tl-208 4.4063E408 124.06 24iL12 O.ODE+OO 5.47E406 1.09E4S5
U-23 I31SIE407 124.06 24iL12 Q.OOE+OO 1.03E4S5 3.26E4S5
U'23 1A964E409 124.06 24iL.12 O.OOE+OO 2.43E407 4.85E407
U224U t.871E404 124.06 24iL12 O.ODE+CO 228E402 4.S6E402_
U-M3 -P723SE406 124.06 0.00 7.87E 04 4.4gE44 7.87E044
ULi6= 1.5493E405 124.06 24iL12 O.OCE+OO 1.92E403 3.84E403
U-M3 -4285IE-9 124.06 0.00 136E456 1.31E405 1.3-6E4
Y4D0 2.7SC5E+00 124.06 24iL12 O.ODE+OO 3.41E+02 S.8E0
OtherRaioncie 0.38E+02 I2E+0
FlL Templ.de S.d. z__s, Em.pSu.7 MA -S
Tempiate Selction Summnary

From ffD Used Basi 9or Parameter Dltferences:
ror UGHTWE I UkrLIWALER

Fll,=dh ALtIE ALUM

iOx mul clllltaf:1 U U

0OL Eaichmut %. 9000006989 Solo 100

BupSuuary(U F(itWd)' FdasiS Our burmup used In esmnate.
Frm SFD | Edhoel |

Imwl: 124.1fbrk UNlammoadimmilibele lwettloimstdoyed.
d i g | ~~~~~~~~~~248.1 Beetig aN amauvadl b rbm mel tamng

Checs_
bBmned Bomupl I

. u mu Multhit ller Ghcen Sunup Egmae !OL. H rGhven EOL. HYI mdIn0 125

Thermal Power
Nlominail NOWn Bounding

Ou1PIA HerN Ouwpt
twatts) (Watts)
I2LE.O0 125E201

_ . . _ .

Total tOW

'Reactor ehubwm. core inmwal. ea , hspig or tchriie confiming Oel radatlon ceased Mr luel.

_Total bhVmp ford ful k asocated with bts woftest ms be devkd by 80L heavymetal n Io get redlc burr" vaues (MWWMT).

DOE/SNF/REP-M7
Revision 0

March 2003
Page C-415 of C-681



I
Fuel Radionuclide Inventory Worksheet

ifuri anTayttelwrnwdw ui
Fuel Huee.~ FRR MTR-S (UALX-lHEU) JAPAN

SUW Un* 602
Fog Uinfs & Deeam 40 -MTR TYPE
HeaNy Use as BOL.7.74kq: EOL-6.012kg
ROD Storage Shtle SRS

'ruM dwasy artdate 2010
Estimates as of 2010

Tsmnplai: ATR IUght Water. Abm. 60W l 100%, L)
'Tnplafs 8 Wumup(ldW: 3672

Template 80 Heavy uetal Uae (y 0.001166t9
TemrpoawnwceThns: S ye

Estibrated
Canister us J

1IX10
1.67

IEL Estimaksi4 In x. Nb b Y. Yb GamnmaSourcee

Photon TOta
CUUWd From No"":n Bounding Fuel, iniial Actvity Nominal Fuel Bounding Fuel Energy Pbotoasfe

Radionicild. Tsmplats Fuel Bumup (UWdf Burnup (UWdf (CI) Inventodes(Cf) Inventorles(CI) Group (bounding)
Ac-227 1.445tE-10 1,636.45 3,272.90 O.O0E+00 2.38E-07 4.76E-07 A. V _
An-241 1.1190E-3 1,636.45 3,272.90 O.OOE+00 1.83E+00 3.66E+00 0.0150 63146.14
Am-242m 4.5425E-07 1,636.46 3,272.90 O.0OE+00 7.43E-04 t.49E-03 0.0250 1.30E+14
Am-243 1A921E-08 1,636.45 32M.90 O.OOE+00 2.44-03 4.88E-03 0.0375 1.2055E14
CG4 5.7244E-09 1,63.45 3,27.90 .OOE+00 9.37E-06 1.876-05 0.0575 1.234E,14
Cl-38 1.3124E-32 1,638.45 3272.S90 O.OOE+00 2tSE-29 4.30E-29 0.0850 7.869E+13
Cm-243 2.3676E-07 1,636AS 3,Z72.90 O.OE+00 3.W7E-04 7.75E-04 0.1250 6.14E+13

Cn-244 5.2042E-05 1,6345 3,2.90 .OOE+00 8.26-02 1.70E-01 0.2250 6.669E 13

Co-60 3.820SE-05 1,636.45 3,272.90 O.OOE+00 6.25E-02 12sE-01 0.3750 3228E613
Ca-134 4.8693E-01 1636.45 3.272.90 O.OOE+00 7.97E+02 1.59E+03 0.5750 4.434E+14

CS-M35 3.4477E-06 1,636.45 3,272.90 0O.OE+0 5.64E-03 1.13E-02 0.8500 5210E+13

Cs-137 2.8731E+00 1,636.45 3,272.90 O0.OE+00 4.70E+03 9.40E+03 12500 1.1556+13

Eu-154 82053E-02 1,636.46 3,272.90 O.0OE+00 1.34E+02 2.69E+02 1.7500 4.845E+61

Eu-155 3.9134E-02 1,638.45 3,M.90 OOE60 6406E+01 1.26E+02 22500 1.01E512

Fe-55 6.7429E-03 1,63645 32.90 0.OOE+O 1.1OE+01 2.21Es01 27500 5.847E4o0

HF3 1.0599E-02 1,63645 3,.90 O.OOE+00 1.73E+01 3.47E+01 3SOO0 6.484E+08

J
j

j
1.939E603 jNp.237 9.54796.06 O.OOE+0 - 1566-02

Pe-231 1.90267E-t0 1636.45 327290 O.OOE+00 i.4eE26+ 26.2E460
Ph-2tO 31736M-12 1,636.45 3272.90 .OOE+00 2.1SE-0 t.23E-0o
Pn-147 2.54s2E-oo 1,636.45 3,272.90 O.OOE+00 4.t7E+t0 a379+03
P-23O 2.705soE02 1,636.45 3,272.90 O.OOE+00 3.6-E+01 .73E000
PT-239 4-2s3sE404 1e636.45 3,272.90 O.OE00 7.06E-01 1.40E+00
Ph-240 2.44t-142 1,636.45 3272.S90 .OOE+00 308E-091 7.a-
Pu-2411 6s764E-02 1,636.45 3,.90 0.OOE+00 1.13E+02 225E58 2
Pu-242 7.6326E-07 1,636.45 3272.90 0.OOE+00 1.98E-14 1215E-13
Ra-226 036O0E-111 1,636.45 3,272.90 0.O0E+00 723E1- 124-047
Ra-22E 21.312E-10 1,636.45 3272.90 .O0E+00 42.1E-02 4.7sE-12
u-105 1.95S4E-01 1,63.45 3,272.90 .OOE6+00 3.12E002 6e24E+02

S-279 1 s36E-0s 1,636.45 327290 .OOE+00 2.12E4-02 4.23E-02
SU-126 -.1574E1-0 1,636.45 30.00 O.OOE+0Q 1.9E-042 7E2-042
s,-so 2.7506E+00 1,636.45 3,272.90 O.OE+00 4.506E03 9DE0+03
Tche 4223sE4u4 163445 3d2Q O.OOE+6, 03tE01 1.36E+0
Th-22s 1.8848E-12 t,63s4s 327.90 Q.OOE+00 &>OSE-0 6.17E-0s

Th230 t.7042E-0a I.6X45 327290 O.ODE+OD 2.7sE0s s.ssE-0s

Th232 7.132E-1s 1,635.45 3mso QO.OE+0 1.28E-11 2.56E-11

TI-Me 4.40E3E-6 1 63a4s 327290 O.OOEs4Q 7.21E-05 1.44E-44

U-232 1.31SsE-7 1 63e.4s 32790 O.OOE+00 2.t#4-4 4.30E04s

UL-233t 1.s564E-09 1,631146 3,272.90Q QOOE+00 3.20E-0e &40E-0

U-234 1.8371E04 t1es4s 32720 Q.OOEQO0 3.01E-0t &01E-01

Lu-235 -2.n23sE-e 1,836.45 o.oo 1s3IE42 1.11E42 155EE42

u-23e 1.64s3E-0s 163e.45 3m90 O.OOE+00 2.s4E42 s.O7E402

U-238 4.2ss1E-0s i63.4,S O.OQ 1.82E404 1.7sE404 YsQWE44

Y-so 2.7sosEQO 1,636,45 3=.90 Q.OOE+00 4.50E+03 9.ODE+03

Othr Ralnode 8.42E+03N 1.8E044

TILTateSelectlin Sini mB ,y and Chcd-. _ _ _ _ _

Template Selection Summary |
Fran SFD Used Basis 1or Parameter Dittermnea

Reactor UdGHTWATE. UQHT WATER
FuelCa l ALLO ALUM

80L HU Conetlatentl. U u
BOL Enric 1% 92.999991 610 100--

Burnup Sumay (UWdf _ro_________ final for bumup used In estimatet
From SF0 Eabwthaed

Nonhkb 1.538. idcdhl m m b

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3,272. 0 hg i sis B_ h bust mi l b eie

E C ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~ ~

I
I
i

Thernal Power
Nominal Ho Boiounding,

Oulput Fled Output
wafts) (Wnsb"

&30E+t 1S63E02
Total Total

I
--- lwbw B"Upf- IBurnup MaRlpfier I Gkon Bumtsp 1 Estbmate 306. HU~lvan E H0I N

I IzAN :nn.-

mnsmdcanI

Reeclor iulddin, mmt removal. s gap. sehpng or otr dai conlimreig li Irradation c lt b erh

'Tatal bunmu lr tefud as waled a-h Oft woslies ot be dvldsd by OMtheay meld umna f et pedfic b p vakwe (MWd4n.
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Fuel Radionuclide hwentory Worksheet - . m
LF Vudand TelateW bwao D' , jl I

Fuel Name: FRR MTR-S (UALX-HEU) NETHERLANDS
SNF e 4: 607

Fuel Units a Oeer. 19 -MTR TYPE
Hey Metal Mass: BOL..04kg- EOL=t.093kg
ROl Stoge Sie: SRS

'Fuel dea stalt dae: 2010

tmste asee of 2010

Template: ATR (UgN Water, Alwn., e0lo 100%, U)

TWMpUe stuWp Wd): 3672
Template BOL Heavy Metal Lim: JMTh 0.00116689

Tnwhb r n IIvaa-

Estimated
Canister usage:

Itrao'
0.791

|J. Estinsites m; a 0 . .: gn,, Xb b y. yb Ganma Sources

Photon TotlW
CIIMWd From iNotrinal flouing Fuel initial Activity Nominal Fuel 3ountsng Fuel Energy Photoncehec

Radionuclide Template Fuel Bumup (UWd? Rurnup (MWdf (Co) knentocies(CI) mnventorle(CI) Group (bounding)
Ac-227 1.4545E-10 899.67 1,799.34 O.OOE+CO 1.31E-07 2.62E-07 Avg. NOV
Am-241 1.1190E-03 899.67 1,799.34 OOE+00 t.01E6o0 2.0tE+00 0.0150 3.71E+14
Am-242m 4.5425E-07 899.67 1,799.34 O.ODE+00 4.09E-04 i.17E-04 0.0250 7.479E13
Am-243 1A921 E-06 899.67 1,799.34 0.OOE+00 1.34E-3 2.88E-03 0.375 6e01E+13
C-14 5.7244E4-9 8S.67 1,799.34 O.ODE+00 A15E-06 1.03E-05 0.0575 6.786E613
C8136 1.3124E-32 899.67 1,799.34 O.ooE+00 1.18E-29 2.36E-29 0.0650 4396E.13
CnF243 Z36.76E4C7 899.67 1,799.34 o.OOE+00 Z.13E404 4.26E404 0.1250 Z.746E413

Cm-244 72O5E3-07 899.67 1,799.34 0.00*E00 4.68-02 9.36E-02 02200 1.0676413
CK60 2.8208E-05 699.67 1,79934 0.00+E00 344E402 .87E602 7.007 1.77E8413
Cs-134 4A86s-01 8o9.67 1,79934 aOOEODO 4.38E+02 8.76E+02 0575m 243sE414

Cs-13s &4477E-06 e99.67 1,799,34 oO.DE+OD 3.1E0E3 6.20E403 o.8soo 3414E413

Cs 137 2,8731E+00 899.67 1,799,34 O.OOECOD 2.58E+03 5.17E+43 1zsoo ^ns2E12

Eu-5 # 82053E402 899.67 t.799.34 0.00E+00 7.38E+01 1.48E.02 1.75000 1.4E+11
Eu-155 .9t34E-02 899.67 1,799.34 O.E0+00 38.2E401 7.04E801 622- 0657E+11
Fe-55 6.7429E403 1199.67 1,799.34 O.OOE+00 6.07ECOD 1.21E+0t 2z7500 3214E+09

i F3 ~~~~~1.0599E420 899.67 1,799.34 O.ODE+00 9.54E+00 1.91E+01 z s00o 3-s6sE+0

1-129 7.53DOE4(7 899.67 1.799.34 O.ODE+00 6.77E404 1 3E403 SO00o 1.066E403

Kr-8s 2BS595E-01 899.67 7 1,799.34 O.ODE+00 2.57E+02 5.15E+02 7.00xo 1.188E+02

Np237 9.5479E406 899.67 1.799.34 O.ODE+00 8.59E-03 1.72E.02 11A ecc0 1cME+01

Pa-281 8.9297E-tO 8s9.67 1,799.34 O.OCIE+00 8.03E-C7 4B1IE-C6

Pt-210 3.7609E-12 699.67 1,799.34 -O.E0+00

Pm-147
PU-23B

2M652E+e00
2.05SOE-02
4.283BE-44Pt-239 1.799.34 0O.OE+00 3.S5E-01 7.71 E-01

Pu-240 2.4401E44 899.67 1.799.34 0.00E+00 2.20E-01 4.39E-01
PU-241 6.8764E-02 899.67 1,799.34 0.ODE+00 6.19E+01 124E+02
Pu-242 3.6329E407 899.67 1,799.34 0.00E+00 3.27E-04 6.54E44
Ra-226 3.84DE-11 899.67 1,799.34 O.E0+00 31424-06 6.86E-8
Ra-228 2.9902E-15 899.67 1,799.34 0.00E+00 2.69E-12 538E-12
Rlu-106 1.9055E-01 899.67 1,799.34 0.0062+00 1.71E+02 3A3E+02
Se-79 12936E-05 899.67 1,799.34 O.E0+00 1.16E-02 2.33E-02
Sn-126 1.1574E-05 899.67 1,799.34 0.006+00 1.04E42 2.08E-02
Sr-90 2.75056+00 899.67 1,799.34 0.00+E00 2.47E+03 4.9sE403
Tc-99 42239E-04 S99.67 1,799.34 0O.E0+00 3.6-01 7.E0-01
Th-229 18848E-12 899.67 1,799.34 0.OOE+OG 1.70E-09 3.39E-09
Th-230 1.7042E4- 899.67 1,799.34 0.001+00 1.53-05 3.07E-05
Th-232 7B8132E-1s S99.67 1,799.34 QOOE+0o 7.03E-12 1A1E-11

TF-208 4.4D63E48 S99.67 1,799.34 QODOE+00 3.#6E-s 7.93E405

U-23 1.3151E4U7 S9.67 1,799.34 QODE400D 1.SE404 2.3.7E044

U-233 1.9564E9 899.S7 179934 oODEa00 1.76E46 3.52E4e6
U-234 tB37E404 89.9.7 1.799334 Q.ODE400 1BSE401 3.31E41

LO-ZS -72.735E406 899.67 QOO0 4.10E403 1BSE403 4.1O4

U-36 1.#93E4m5 89.67 1,79934 OOE9 1939E462 2.doe40
U.-238 *42851E409 8199.67 QOO0 4B81 E45 4.42E405 4.81E4

Y-90 175a5E+00 899.67 1.799.34 0.0OECOD Z47E403 4.9E0

Olhe Rainuies 4.63E+03 92E0

umv i Sunary (u _ _ Binu sds.tmed _ sis:; u sm
Tnpla4.e Seiecbon Sumtmary -

From 8FD U 1d 9 fosejor Pumerseter e'r _
IblGarWolER UGH~rWATER

rb.= ! ALUIJ
am mu ons en4 _ U

gmL bmcmr -L sossss IDr 100

8umup) Summaury llMWdf fo~i 1r burnup used In estirnate:

FroGn SFD Esivtn aa
scN dhig: I 2.806 N____________ ____________________________ed__r______bla sil m d .

Itstimted Blmi
6iwilir hn *umnup Eanfd SOI. HLl/lwn EOi. MM

Mornial 1O: S
Bouncri2JO

Thermal Power
Norniail Heat .Bounding

Output L 1%t*U
fWans) (Wats)
4LESE41 .18E401

TOW ToW

'Recor a n. c m removnwal. aag. slhg oro m d_ cdm 4lat iradalhon beaedfor luel.

'Total bunm* lord lfuel amsoated with hs woduheet mua be dvlded by SOL heavy metal mass b get qpdlic banup values (MWdW).
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J
Fuel Radlonuclide inventory Worksheet

t Fnd I.Tenmpat InTbrSlnaf o ,
Ped Nemw: FRR MTR-S 4UALX-I*U) NETHERLANDS

SNF X*t 6ON
FPu Uns & Deo 61 - WTR TYPE
Heavy Metal Mam BOLsI2A463cg: EOLs.667k9
ROD storage Si: SRS

'Fuedecsyledaft 2010
EstImatee as of: 2010

T V:nplet ATR /1 Waler, Aun. U0 lo 100%. U)

%w'T VMuMupvdw* 3572
Template 06 "eavy Metal Mes (Ui) 0.001166M

Temple Decay Tkm S yes

Esimasted
Canister usage: j

ISnx1n,
2-54

I1IL FAtnu Is X. : : Y. Ye Gmm So'urce's~ '-

Fhogm To T
CUUWd Fro OMnd Bounding Fudl Inital Ac" oia Fue Boumding Fuc4 Enerwy Photons/swe

Radlonuc:U: Temlt I Fueil Bwnp (UWdW Burnup (UWdOP (Cl) Iventob!esCi) lrrventoresl Grop hbound
Ac-127 1.445E-10 5,487.98 10Q975.95 o.ooE+00 7.98E-07 1.26E-03 A50 6WV

Am-241 1.115E-03 5,487.98 10,975.95 o.OOE+00 614E+.)0 1.23E+01 o.01s0 Z77SE+1
AF242T 4s425E4-07 5,487.98 10,975.95 O.OoE+00 2.42463 4.94-03 Om=00 4.5162+14

An-243 1.4921EO6ff 5,487.98 10,975.95 0.00ooE+00 &tE03 1.f4E802 06-0 42tOE+14

C-14 07244E609 5,487.98 10,975.95 o.ooE+00 014E-05 f2sE-05 0.0575 4.139E+14
-14f 173124E-32 6,487.96 10,975.96 O.OOE+00 7.0E-29 IA4E2s o-osso 2.e3sE+t4

Cm-243 2.367fE47 5,487.98 10,975.95 O.OoE+00 1.30E403 2.60E23 0.1250 2285C+14

CP-29 s.242E04s 5,487.98 10,975.95 o.OoE+00 2.356401 4.71E41 020 223+t4

Co-60 3.f20E-045 5,447.98 10,975.95 O.ooE+00 2.10E41 4.1sE401 o.0M 1.083014

CsP-134 4.863E4-01 5,487.96 10,975.96 o.ooE+00 2.f7E+Q3 5.34E+03 705I 2AE+1S
CP135 3.4477Ef-0 5,487.98 10,975.95 0.OOE+00 1.89E492 378E42 Os" 2.00E+14

Cs-137 287315E+1 5,487.98 10,975.95 0.OOE+oo00 1W+4 6SE+04 125000 3B7£+t
Es-124 82s03E02 5,487.98 10,975.95 0O.OE+00 4-0E+02 9.0tE+02 .7500 .+2

Eu-155 391E-02 5,487.96 10,975.95 0.00E+00 215*E+02 4.30E+02 2 3.4eE+12
Fe-7 1.7429E-03 5,487.98 10,975.95 o.ooE+o00 37E+01 7AOE+0i 2.7500 1..46E+-0

H-3 1.0599E402 5,4ff7.98 10ii75.95 Q.OOE+OO 5.82E+01 1.1ffE+02 35OW0 2.175E+0s

1-129 7.13DOE407 6,487.98 10,975.95 .OOE+OO 4.13E643 s.26E-03 5.WW 65E03

SQr- 2.75956401 5,487.96 10,975.95 O.lE+400 1.57E+03 3B4E+03 7.0x 7247402

U237 94.47E2-04 5,487.98 10.975.95 o.ooE+00 5.24E02 4.64E-4 1100oco Sn6sE+0

PT-231 8.s297E-10 6,487.98 10,975.95 QO.OE+O 4.90E064f 9.8046

PT-210 1.7609E-12 5,487.98 10,975.95 QOC.E+00 2.06E-B0 4613E4-0

Pm-237 2.s452E+cO 6,487.98 10,975.96 O.ooE+00 1.40E+04 2.7gE+c4

u-23 z.o06s5E342 5,487.98 10,975.95 Q.OOE+O 1.13E+402 2.26E+02

Pu-239 4-31E104 5,487.98 10975.95 o.ODE+00 Z.36E+00 4.70E+T a
P1-240 2.4401E-04 s,487.98 10,975.95 o.ooe+oo 1.34E+00 2.6OE+u0
Pi-241 6.8764E42 6,487.96 10.95.90 QOOE+CO 177E+2 7.55E+02
PU-242 363249-07 5,487.96 10,975.95 O.OOE+00 _.93E43 7E0-073

Pa-2Z6 28645E-161 5,487.98 10.970 2 O.OoE+C0 2.0E-047 4213-074 T
Ra-22s 2.9so2-1s sA97.67* 10,975.95 QjOOE+00 1.ff4E-11 32sE-t1

Ftu-10f 1.s0sE-01 5,4ff7.98 10,975.96 QO.oE+CO 1.05E+03 2.Q9E+03

So-79 I.2936E456 6,4B7.9B 10,975.96 QOCOE+CO 7.10E402 1.4Z£4t1
Sn-12s 1.1574£-05 5,487.98 10,975.95 QOO0E+OO ff.35E-2 1.27E41

5140 2.7505E+01 5,487.95 10,975.95 0.00E+00 1.51£+04 3.022+04

TCOe 4a3oE4u4 s,487.9s 10,975.95 O.OOE+CO 2.32E+o0 5.64£+0C

Th-230 1.7042E-ff 5,487.9B 10,975.95 QCOOE+OO 9.35E45 1.97E044

Th-h232 7.8132E-1s 6AS7.98 10,975.95 o.OoE+OO 4-9E-1f I &8E-1 I

TILT 4.4063£4eo sA87t , 10h975.95 OeOOE+Oo 2.42E404 4B84E044

U-232 1.31S1E407 s.4B7.98 10,975.95 O.OoE+OO 7.22E-04 1.UE43 Thermal Power
LO233 1.9564E-09 5,487.9B 10,975.95 Q.OOE+CO 1.07E-06 2.15E456 Nominal Hea Bounding

U-234 1.8371E404 s,4B7.9 10,975.96 Q.OOE+CO 1D1IE+00 2C02E+Co ouWA Hs O u"
U-235 -2.7235E4B6 s,4ff7.8 QOO0 2.5CE402 1.01E402 2.5CE402 (waft) avaS

tJL23ff 15493£405 6s487B8 1Q.975.95 Q.OOE+CO 8.sME02 1.70E4-1 L7$E+02 s s7+03

U-238 -42fs1E-09 5,4s7.s8 o.oo 2.s3E-4 2.70E404 2.93E-04 Total TOW
Y401 2.7sOSE+OO 5,4B7.98 10,975.95 QOCOE+OO 1s51E+04 3.02E+04

OtherRaonusso 2.82E+04 s.6sE+04

itlLTmpbate Sdfecto Sun1-7 Bm p Sisurni"a CheckC- qg-,.v(

Template Selection Summary

From SFD Used Basis for Parameter Difference8
Ractor Ut LIK3TWAER UGtrWATER

Fad AUM AL-

SOM IN Conlstluta:[ U U
sL Erlcme %: 92.9909857 o 1000

B[unrnupSummarycnwc assorbmunup used In eStimats

Fnro SFD sthae

3out~~rn~ 10S975.9frd s~bemazedhd net bmu

Checkts _ _ _ _ _ _ _

Ebdted -
sp N1umor Ghsive Butt Estbrated ROL HNGivem Et HU

MiRSin : 1.40 110

iVoundlnwg ~Z80
'Rocr Wd nw, core Itmma, st~o/, shp*q o War dbl tordir VW Ilfa& cesedfo fuel~t.

'TM bumup or alle saodaled wilt Us worksheet mud be &tIded by 60 they net manto ge aet bu value8 4Wdil).

j

j

.j

--a
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Fuel Radionuclide Inventory Worksheet - -
3:. Fal mAnTemiplate t u.,.

Fuel Nun. FRR MTh-S (UALX-HEU) SWITZERLAND
SNF ID t, 658

Fuel tinke & Dem.m 55 -MTR TYPE
Heavy fetbI Mass: 90L.16.6765g EOL-5.9738;
ROD Storage Sam 8888

'Fuel dacaySWdate: 2010
Estniatdeao: 2010

Temptinb: ATI (Ugh WWater,.Akan, 60 100%, UW
'Tmplat Baanup(MW: 3672

Template BO Heav Mytin Mses (MT) 0.00116689
T-mhd De, Thn 5 mar

Esthiated
Canister usag:

18x1' I
2.29 1

11 EL 1inatte - a b Y. Yeb Gamma Sources

Photon Toal
CilUWd From Nominal Bounding Ful Inlal Activity Nominal Fud Bounding Fuel Energy Photoenseo

Radlonuclidt Template Fuel Buupm (UWCW umup (MWdf (Cl) kwentorle(CI) Inventorles(U Group (bounlng)
AC-227 1.454sE-10 1Q135.95 15,792.50 Q.OOE+00 1.47E-00 2.30E-4 Avg. MaV
An-241 1.1190E-3 t01356 1792.50 0.OOE+00 1.13E+01 1.77E+01 0.01 so 3.047E+15
Am,242rn 4.5425E-07 10,135.95 15.792.50 0.005400 4.60-03 7.17E-03 0.0250 6e 64E+14
Am-243 1.4921E-08 10.135.96 1792.50 0O.OE+00 1.51E2- 2.36E-02 0.0375 6.057.14
C-14 5.7244E-09 10,135.95 15792.50 O.OoE+00 5.80E-05 9.04E-06 0.0575 5A966E514
cI-36 1.3124E-32 10,135.95 15,792.50 O.OE+00 1.33E-28 2.07E-28 0.0850 3.797E14
Cm-243 2.3676E-07 10,135.96 15.792.50 O.OE500 2.40E-03 3-74-03 0.1250 3288Eu14
Cm-244 5-2042E-05 10,35.95 15,792.50 O.OOE+00 5.27E-1 8.22E-01 02250 3218E514
Co-60 3.820SE-0 10,136.95 15,792.50 0.OOE+00 3.87E-01 6.03E-1 0.3750 1.5t8sE14
Cs-134 4.863E-01 10,135.95 15,792.50 O.OE0+0 4.94E+03 7.69E+03 0.5750 7140E+15
Ca-135 3.4477E-06 10,135.96 15,792.50 .OOE-00 3.49E-02 5.445-02 03600 2.996E+14
Cs-137 2.8731E+00 10,135.96 15,792.50 Q.OOE+00 2.91E+04 4.54E+04 1*25 5.575E+13
Eu-154 8.2053E-2 10,135.95 15,792.50 0O.OE5O0 832E+02 1.80E+03 1.7500 Z338E+12
Eu-1s5 3.9134502 10136.96 15,792.50 O.OOE+00 397E+02 Q18E+02 22500 4.903E512
F-55 6.7429E403 10,135.95 15,792.50 o.OoE+00 883E+01 1.06E202 2.7500 2.821E+10
H-3 1.059950E2 10,136.95 15,792.50 o.OoE+00 1.07E+02 1.67E402 35000 3.129E+50
1-129 7.53CE0-07 10,135.95 15,792.50 o.ooE+00 7.63E-03 1.19E-02 5o.o 9.354E.03
Kr-85 2.8595E-01 10,135.96 15,792.50 0.005+00 2.905+03 4.52E+03 7.0000 1.0435.03
W237 9.5479E-06 10135.9 15,792.50 O.ODE+00 9.685E-02 1.51E-01 11.0000 1.175+502
Pa-231 8.8204E-10 10,135.96 15,792.50 O.0E+00 s.86E-07 1.41E-05
Pb-210 3.7609E-12 10,135.95 1,792.50 O.0E+00 1.33-03 em4EaPs
Fn-147 1.945.20+ 10,135.95 15,792.50 O.E0+00 1.98E+04 4.02E+04
U-23= 2.0oE1-042 10.135.95 15,792.50 O.OOE+00 2.0HE+02 325E+02
u-239 4-23sE7-04 10,135.95 1,792.50 O.O3E+-0 4.34E+9 0 S.77E+00

Pu-240 2.4401E-0 10,135.95 15,792.50 O.OOE+00 2.57E+C0 3.84 51+Oo
Pu-241 6.s764E402 10,135.95 15,792.50 Q.OOE+DO 8 s7E+02 1.Q9E+03
Pu-242 &.632sE-U7 1oa135.95 15,792.50 O.OOE+CO 3.6sE43 s.7f4E3
RF-226 &8045E411 10,135.95 15,792.50 o.ooE5+Co 3s6E47 6.o15-07

a-228 2.9s02E-15 10,135.96 15,72.50 O.EO 3.4 09 0t03E-11 4.72E-11
Ru-106 1.9055E-01 10US3.95 15,792.50 o.oOE+OO 1.s3E+03 3.01E+03
S -79 t.2s36E405 10,135.95 15,792.50 o.0oE+OC 1.31E-01 2.0fE-0
Sn-126 1.1574E-05 10.135.95 15,792.50 O.ODE+CO 1.t7E-0t t33E-0t
Y-90 2.7506E+00 10,135.96 15,792.50 O.OoE+00 2.79E+04 4.34E+04
Ther 4.2235E404 10u359 5 15,792.50 O.OOE+CO 4.2sE+0c e.s7E+co
Th-229 1.88BsE-12 to 135.95 15.792.50 Q.OOE+CO i.91E-M 2.ssE406
Th-M0 1.7042E-08 10,13s95 15,7s2.50o QOOE+CO 1.73E404 2.69E044
TS-232 7.8132E-15 10,135.95 IS792.50 QO.OE+OO 7.9ME-11 t23E2-tO
TI-208 4.4063E-06 to13s ss 15.7"25 QOOE+OO 4.47E404 &6sE044
LI232 1.31SIEf7 1o t35.95 15,79250 QOOE+CO t.33E403 2.0sE403 Thermal Power
W233 t.9s64E409 10,135.95 15,792.50 o.OoE+Co t.9sE-0s 3 QsE-s Nomiw Huet' Bomdfng.
LO234 1.8371E404 10,135.95 15J792.50 O.OOE+CO t.86E+C0 2.90E+CO Outp HeatOu"A

80235 ri-723E0086 t0135.95 0.00 3135E402 5.il E403 3.35f42 (Wan_) (want
U-238 1.S493E405 10,135.95 16,792.50 O.OOE+CO 1-57E-t 2.45E4,1 &14E+= 2 VIE4
U-238 *4 285E409 10,135.95 0.00 3 92E404 3.49E404 3.92E404 Totai Totai
Y-90 2.7sosE+co 10,135.95 15,792.50 QOOE+OO 2J.9E+04 43tE+C4
Other Rao__c__ts __2tE+C4 8_t2E+04

nL Tempiab S d 9ctt m ,umm" Bpr &p~ummry.owl Cherks. anri i a . .. . n
Templnte 0eHvction Sunu0.y

Fbu fm SFD uoed br h Petae ma Difgereneeav
R- - = I LtSr WATE RaUrd 20W0

FUfiCbddb9 AaeIM ACCAA

BOL En~hnw* %z 5&OWWO~16 eo 1D 10

emtup Summary (llwdf f~s or bumup usdin esemt

Fno S'fD Es E,.

Nonin:~ 10,135.9 b rw calie km In heav meNm dwht
Bmundh 15,79Z5 Bztunw mbaw mm d BOL MMmea Nf

Estiatd urupf
urrp, 1ape GhOI sUmun Estimatbd EOL HUIGWv EOL Hbi

. e Indgi 3.01

'Readw wteor , eo reeovat, sbag, sippir or d~w date a~flm* n Irrbnt ceatd hr bet.

2Totd bul tbr an kWwodtd w~lh thi wofthed nwat be dvkbed by OOL heavy Metal MRSI ID get Spdftb~ v;lae (MWdIT).
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Fuel Radionuclide hwentory Worksheet

Fu, an d Tette Wnort o n : -
Fuel Num: FRR MTR-S (UALX-HEU) TURKEY

SNF ID et 644
Fust Units 5 0eacr 18 -UTR TYPE
Heavy Mktal m: 80L.5A.2g: EOL2.9kg

OD Storae Ste: SRS

'Fud day tat date: 2010
is inates a f. 201o

Template: ATR (iVd Water, Alan., 60 to 100%, U)
1'emplate SBnup(Mcd): 3B72

Template SOL Heaw Vetal ass PT): 0.0011O669
T ei,. n--Th: 8R

Estimated
Canister usage:

0.75]110

a. Eatinates I3 lb b Y. yb Gamma Souroes

Photon Tota
CMWd Fm -Nominal Bounding Fuel hintial Ac&Aty Nominal Fuel Bounding Fuel Energy Photoasfaec

Radionucide Template Fuel Burnup (MWdf Bunwp (UWdf (Ci) hmentorlesCi) bwentodes(CI) Group (bounding)
Ac-227 1A545E-10 2386.49 4,772.98 0.00E+00 3.47E-07 6.94E-07 Avg. UeY
Am-241 1.119DE-03 2386.49 4.772.98 0.00E+00 2.67E+00 5.34E+00 0.0160 9208E+14
Arn-242m 45425E-07 2,300.49 4772.098 O.OOE+00 1.08E-03 2.17E-03 0.0250 1S84E+14
Am-243 1.4921E-0; 2,386.49 4.7298 O.OOE+00 3.56E-3 7.12E-03 0.0737 1831E+14
G-14 5.7244E-09 2,386.49 4,772.98 O.OOE+00 1,37E-05 2.73E-05 0.0s75 1.000E+14

Ci-36 1.3124E-32 2,386.49 4,772.98 0.OOE+00 3.13E-29 6.26E-29 0.a8EO 1.148E+14

Cn-243 23i76E-07 2308.49 4,772.98 .OOE+00 5.65E-4 1.53E943 6.12E0 9S37E413
Cmi2- 52042E-05 2,386.49 4,772.98 0.00E+00 124E-01 2.48E401 022E 9.726E+13
Co-60 .820458-0 2,38.49 4,77298 0O00E+00 a.12E-02 i.82E4t1 0.37E0 4.708E+13

Cs-134 4.i293E7-1 2,386.49 4.77,Z98 .OOOE+00 1.16E+03 2.32E+03 0.5780 847+14
Cs 135 3.4477E-i; 2,386.49 4.77.98 O.OOE+OO 823E403 1.65E402 °20 90D56E+13
CS-13? 2873E+00 23386.49 4.TM98 O OOE+OO e6E+03 t.3?E+04 12500 1e85E+13
Eu-t54 82063E402 2.386.49 4,77298 O.OOE+OO tS6E+02 3.92E+02 1.7500 7ee6E+11
Eu-155 3.9134E402 2,386.49 4,77.98 O.OOE+OO 9.34E+01 1.97E+02 22500 1A82E+12
Fs-W 6.7429E403 2.386.49 472.m98 O.OOE+OO 1.6tE+01 3.Z2E+Ot 17500 8526E+os
1+3 t .0593E402 2,386.49 4,77298 OODE2+OO Z53E+Ot 5.06E+Ot 3 8000 9.458E+08
i-129 ?59300E407 2,386.49 472.m98 O.OOE+OD 1@8E0E3 3.59E403 &000 2827E+03
Kr-85 2.8595E401 2386.49 4,772987 QO OE+00 =6.82E+02 1.36E+03 7.0000 3.i52E+02
W237 9.54?9E406 2,386.49 4.77298 O OOE+OO 2.28E402 45-6E402 11.0000 3-S2E401

Pa-231 8.9297E-10 2,38B.49 4.?7Z.98 O OOE+OO Zt13E406 42)6E 06
Pb-210 3.7609E-12 2,386.49
Pm-147 2.5452E+00
Pu-238

5+00 2.04E+00
2.386.49 4.772.08 0.001E+01) fi.2E-01 1.1618+00

2.38B.49 4.772.98 0.OOE+00 1.64E4.02 3.28E+02
Pu-242 3.63Z9E407 2,386.49 4i772Z98 O.OOE+OO 8.6?E404 t.73E43
Pa-226 3.8045E-1t 2,386.49 4,?7Z298 O.OOE+OO 9.06E48B 1.82E4?7
Pa-Z28 2.9902E-15 2,386.49 4,?77Z98 Q.OOE+OO ?.t4E-t2 1.43E-11
Pu-1106 t1.9055E-01 2,38B.49 4.?7Z.98 O OOE+OO 4.55E+02 9.09E+02
Se-79 t2936E45 2,386.49 4,772.98 OOOE+OO 3.03E402 6.1?E-02
Sn-126 t.t5?f4E-5 2,386.49 4,?7Z98 O.OOE+OO Z?76E402 5.52E402
Sr-w9 2.?505E+00 2,386.49 472.m98 O.OOE+OO 6.56E+03 1.31E+04
Tc499 4.Z239E404 2.3816.49 472.m98 Q.ooE+ao 1.01E+00 2.02E+00
Th-229 1.8848E-12 2,386.49 4.77.98 O.ooE+ao 4-.50E9 9.00E409
Th-230 1 .?042E48 2386.49 4,77298 Q.OOE+00 4.07E405 813E405
Th-232 ?.8132E-15 2,386.49 4,77.98 QOOE+OO 1 86E-11I 3.?3E-11
Tl-20 4.4C63E48 2386.49 4.77.98 O.OOE+OO 1.05E404 Z.10E044
b732 1.3151E4?7 238.49 472.m98 Q.OOE+OO 3.14E404 Q28E.44
tS23 1.9564E409 23B.49 4,77298 Q.OOE+00 4.67E406 934E46
U-234 1.13?1E404 2,3iX&49 472.m98 O.OOE+OO 438E-01 &?7E-01
iJ4!3 -Z7235E406 2,386.49 0.00 1.C9E402 4.39E43 1.Q9E42
Lu?36 1.5493E45 2386.49 4.77.98 O.OOE+OO 3.?0E42 ?39E42
U-23 -4285E409 23B.49 0.00 128E44 1.1?E404 128E044
Y40 2.?505E+00 2386.49 4.77.98 O.OOE+OO 6.56+03 1.31E+04
Other PAdioucl 1.23E+04 2.45E+04

Template Selection Sumrnary-
Fro SFD Use Bas bDr Parameter DifeNhws:

111sacor Moderator. iUGHT WATER uKatr WATER
Feel Ckdk. AUAAU

SOL HUi C _ntuns U U
iSOL Enrlhnwnt V. 52s999878 loo 10

BurnupD Summary (MWd)f Ba foS r burnup used In estmate:

From UOM Etiae
Noninst: 2M36S N "asdiaektbef~ ad hnoW_ _d.

i 4 ms i~~~as hnW _ b 11t 1 l l~~~Ibp.

,U cl:

simte Sunoup
BuMspIUNpe Given Eurnup ftlmated EOL HWIhen EOL HU

NonineW A i n
Bountg:l 28M01

'Reactr stwnou. moe renwi. soage. **Vft or came d1et coldimkh that Incao n ceased ice kel.

Thermal Power
Nomiinal Heat fiounding

Output Heat Output
Wafts) fWats)

1018+e2 2a2E+e2
Total Total

- 'Total burat forr fuel h tassodatedaft ha woetraset wmst be dvkd by 80. he metal mass b get adpi oaump vias (WdMT).
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I
Fuel Radionuclids Inventory Worksheet

L Fue nd_ Tauplatsis'allO ,
Fuel N1mm FRR MTR-S (UALX-LEU) JAPAN

SNF SD 4 563
Fuwl ins A Doaw 476 -ASSEMBLY
Heavy MEW Mass: BOL.7142; E0-32461kg
ROD Storap Sam. SRS

'Ful decay stn dalu 2010
Esdrsidsa as d 2010

Teplate HFBR (Hay Watr Ahn.. 10 b 20, UL
5
Tenpla eBunup(MWd3- 15

Templae D0L Heavy Metal Mesa (UT): oa00342s1

Estinated |
Canister usaoe

1 x1983
i19.83

Templat DOmy Tims S years

1 simlatens I X as b Y. y Gam Sources

Photon Toil
CVUWd From Nominal Bounwing Fuel hiti Activity Nominal Fuel Bomdb Fuel Energy Photonstm

Radlonucde Templat& Fud Buwp (uWdy Bunup (MWd) (Cl) lnntorlesC Inventorlea(CI) Group (boundl4
Ac-227 1.7533E-10 77,49.76 154,999.52 O0OE+00 1.3E-05 2.72E-05 Av% MeY
Am-241 1.2780E-02 77,499.76 154,999.52 O.OOE+00 9.90E+02 1.98E+03 0.0150 .812E+16
Am-242m 9.5467E-06 77,499.76 154,999.52 O.OOE+00 7.40E-01 1.48E+00 0.0250 .O0OE+15
An-243 6.4100E-04 77,499.76 154,999.52 OC.OE+00 4.97E-0 9.94E-1 0.0375 5.8223+15
C-14 2.9673E-08 77,499.76 154,999.52 0.OOE+00 2.30E-03 4.60E-03 0.0575 5512E+15
0-36 5.9S13E-35 77,499.76 154,999.52 0.00E+00 4.61E-30 9.22E-30 0.0e50 3.472E+15
Cm-243 3.t807E406 77,499.76 154,999.52 O.OOE+00 2.47E-01 4.93E-01 0.12So 2.8993+15
Cm-244 1.9540E.04 77,499.76 154,999.52 O.OOE+OO 1.51 E+01 3.03E+01 02250 289616+15
Co-60 1.1753E-04 77,499.76 154.999.52 0.OOE+00 9.11E+00 1.82E+01 03750 1.436s15
Cs-134 3.30603-01 77,499.76 154.999.52 0.OOE+00 2.56E+04 6.12E+04 05750 1.9623+16
Cs-135 4.8607E-06 77,499.76 154,999.52 O.OE+00 3.77E-01 753E1 0.8e600 Z103E+15
Cs-137 28607E+00 77,499.76 154.99.52 O.OOE+00 2.22E+05 4.43E+05 1.2500 4.647E+14
Eu-154 fi9933E-02 77.49976 154,999.52 O.O0E+00 5.42E+03 1.08E+04 1.7500 2212E+13
Eu-t55 33253E-02 77,499.76 154,999.52 O.OOE+00 2583+03 5.15E+03 z2500 3e47E+13
Fe-IS 7.7267E402 7,49976 154,999.52 O.OOE+00 5.99E+03 1.20E+04 2.7500 3.480E+11
FR.3 ____ 1.0827E402 77,499.78 154,999.52 0O.OE+00 8.39E+02 1.68E+03 35000 4.122E310

I
I
I
j

'iNp-237 --~ 3.6327E4-6 77499.76 1S4,999.S2 OOOE+00 2.82E-t 5.63E-0 1 - ocoo 50--0-
Pa-231 1.1267E-9 77,499.76 1
Pt-210 1.9773E-15 77,499.76 1

0.OOE+00 6.73E-05 1.75E-04
O.OOE+00 1.33-10 3.06E-10

Pm-147 2.4367E+00 77,499.76 154,999.52 0.00E+00 1.89E+06 3.783E+05
PU-F 62213E-3 77,49976 154,999.52 O.OOE+00 4.82E+02 9.64E+02
Pu-239 1.0320E-02 77,49Q76 154,999.52 0O.OE+00 a0OE+02 1.60E+03
PU.240 5.4260E-03 77,49976 154,999.52 0.00E+00 4.21E+02 841E+02
Pu#-241 7.7333E41 77,499.76 154,999.52 O.OOE+00 5.99E+04 1.20E+06
PU-242 3.07131E06 77,49.76 154,999.52 0.OOE+00 2.38E-01 4.76E-1
Ra-226 2.2027E-14 77,499.76 154,999.52 Q.OOE+00 1.71E09 3.41E-09
Ra-228 2.6333E-15 77,49Q76 154,999.52 0O.OE+00 2.04E-10 4.08E-10

I
i
ISr-90 2.6293E+00 77,49976 154,999.52 0.OOE+00 2.04E+06 4.08E+06

Tc-99 4.3540E404 77,499.76 154,59952 QO.OE+00 3.37E+01 6.75E+01
Th-229 1-3653E-13 77,49976 154,999.52 O.OOE+00 1.06E-06 2.12E-08
Th-230 12607E.11 77,499.76 154,999.52 O.OE+00 9.7E-07 1.95E306
Th-232 &7400E-15 77,499.76 154,999.52 O.OOE+00 5.22E-10 1.04E-09
T1-206 7.4667E409 77,499.78 154,999.52 Q.OOE+00 5.79E-04 1.16E-03
U-232 2.1927E40 77,49.76 154,999.52 Q.COE+00 1.70E-03 3.40E03 Thernul Power

NoMina He, Bounding
Outp - Heat Output
(waft): (Watts)
3.S7E1o 7,34E23

Total Total

tJ-235 -2.5341E-06 77,499.76 .OD 3.09E-01 1.12E-01 3.09E-01
U-236
1U-236

7.499.76. 154,999.52 Q.OOE+00 1.01iE+00

4.08E+05

Other Raksid wcldas 3.66E,06 7.323+06
222. fTa Selecdiou S *j~ -PS- andlChecks

Teplt Selectlon Summary_______
From SF3 Used asetrParameter OiffecsnAa

Reactor Hoesaf~~ I ElAWY WATER

FueI C~dhg.ALUM ALUM~

SOLEnrichlm ont%:I 2D 101e20 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bump ummry(MWW kw______bai o burnup usad In estimator
From SFD ~Estimated

Nornln~~~~~~~l ~7,499. b6?lrial calad ftntoeieaeehhl am desrysyd.~~~~~~~~~154.9 5 ot "" ai ususeedh bet. WN e bmv.L

I
Estimated awrelpf

A.- .'"Wl- I f-k- lb--- I Estimated E0L HWGhv_ EOL HU
I 13iNM.

I .o
'R tcor sehtewm. core removal, siorage. s cN"pi r other da4m conimig VW kradaon ceased for bL.
2
Toll brp lO ard haul associated wih NIo workshook mted be t kbsd by 00L heavy meal mass to get specfc ba* vakne (MWdVA).

DOE/SNF/REP-M
Revisl(O 0
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Fuel Radionuclide Irnentory Worksheet I ^

d Feel and Tauplate ufn:s [i .
Fuel Name: FRR Mm-S (UALX-LEU) PORTUGAL

BW ID Ce 642
Fuel ths & DOecr. 6 -ASSEMBLY
Heavy Metal Mns: B0L.5.4kg: EOL-5.lS.1g
ROD Storage Sihe: SRS

Fel day start date: 2010
Eatho AtS eao 2010

Template: Am R(LUt Waler, AkIan., 60e 100%I L

sTempltxe Burnuup(lWd: 3672
Template 3oL Heavy Mea Uesa T). O.0118689

Tnolate Decav Tbw 5 ves

Estimated
Canister sage:

1Sx10
1 0.25

%l. Estimates . N. b yby Gamma Sources
Photon Total

CillWd From Noenal BOuntlng Fuel -itial Activity Nominal Fuel Bounding Fuel Energy Pooaleoec
Radloclde : Template Fuel Brnup (UWd) Bunup (MWd) (C) hWventorles(CI) Iventorea(CI) Group bouncgng)
Ac-227 IA545E-10 23524 470.48 0.00E+00 3.42E-08 6.848-06 Avg. 90+
Am-241 11.119012-03 235.24 470.48 0.00E+00 2.63E-011 5.268401 0.0160 0.077E,13

Am-242m 4.5425E-07 235.24 470.48 O.ODE+00 1.07E-04 2.14t-04 0,0250 1.955E+13
Am-243 .49215-06 23524 470.48 O.OE+00 3.51E-04 7.02E-04 OC.375 1.804E+13

G-14 5.7244E-9 23524 470.48 O.OOE+OO 1.35E-06 2.SE4-06 00575 1.774E+13
C36 1.3124E-32 235.24 470.48 QO.OE+00 309E-30 6.17E-30 0.0650 1.131E+13
Cmi-243 23676E-07 23524 470.48 Q.OOE+00 5.57E-05 1.1tE-04 0.1250 9.796E+12
Cm-244 52042E-05 235.24 470.48 0.002+00 1.252-02 2_45_-02 02 9SS7E+12
Co-60 3.8208E-05 23524 470.48 0.OOE+OO 899E-03 1.8D-02 03750 4.641E+12
Cs-134 4.86S3E01 235.24 470.48 Q.OOE+00 1.15E+02 229E+02 05750 6.374E+13
Cs-13X 3.4477E-06 235.24 470.48 0.0E8OD 8.11-E04 1.62E403 0.650O 8SM2+12
Cs-137 2.8731E+00 23524 470.48 .OOEO 6.76E+02 t135E+03 1250 1.e6E+12
Eu-154 820632-02 235.24 470.48 0.OOE+00 1.93E+01 .854+01 1.7500 6.965E+10
Eu-155 3.9134E-02 23524 470.48 .OOE+O0 921E+00 t.84E+01 22500 1A61E+11
Fe-55 6.7429E-03 23524 470.48 OOOE+O 1t.89E+00 317E+00 2.7500 S.404E+DS
Fl-3 1.0599E-02 23524 470.48 O.OOE+OO 2.49E+00 4.99E+00 3S000 9.321E+07
1-129 7.6300E-07 23524 470.48 O.OOE+OO 1.77E-04 3.54E-04 5O.O0 2.82DE+02
Kr-45 2.8595E1 23524 470.48 O.0+O0 6.73E+01 1.35E+02 7000 3145E+01
N237 9.5479E-06 23524 470.48 0.00E+00 2.25E03 4.49E-03 11.0000 3.546E+00
Pa-231 8.9297E-10 23524 470.48 O.COE+00 2.10E-07 420E-07
Pb-210 3.7609E-12 23524 470.48 O.OOE+00 8.8SE-10 1.77E-9
Pr-1147 2.5452E+00 23524 470.48 0.002+00 5.99E+02 1202+03
Pu-238 2.0C50C-02 235.24 470.48 0.002+00 4.83E+00 9.67E+00
Pu-239 42838E-04 235.24 470.48 O.OE2+00 1.01E-01 2.02E-01
Pu-240 2.4401E-04 235.24 470.48 O.OOE+00 5.74E-02 1.15E-01
Pu-241 6.8764E402 23524 470.48 OOOE+00 1.62E+Ot1 24E+01
Pu-242 3.6329E-07 235.24 470.48 OOOE+00 8.55E-06 1.71E-04
Ra-226 3.8045E-11 235.24 470.48 0OOE+00 8.95E-09 1.79E-08
Ra-728 2.9902E-t5 235.24 470.48 0OOE+00 7.03E-t3 t.14E-T2
Ru-106 1.9055E-01 235.24 470.48 0QOOE+00 4.48E021 n a96E+01
Se-79 12936E5-0 23524 470.48 0OE2+00 104E-03 60 9E4t3
Sn-t26 t.1574E-05 235.24 470.48 2OE+0 2.72E-03 5245E-03
St-90 2.7505E+00 235.24 470.48 QCOE+CO 8.47E+02 t2SE+03
Tc-49 42239E044 235.24 470.48 O.OOE+00 9.94 2 7.99Et-0
Th-29 t.2845E-12 235.24 470.48 O.4OE+C0 4.43E-t0 8.87E-10
Th-0 1.7042E408 235.24 470.48 O.OE+00 46.47206 8.02E406
Th-232 7.8t32E-15 235.24 77 470.48 QOOE+00 1.84E-12 3.68E-12
Th-eC u 4 4063E42 23524 470.48 O.ODE+O t 1.4E 2.07E42
U-232 13161E. 235m24 470Q48 QOEC 3.Paer09 5 6.19E45 TheraialPawer

ec-233 t.9564ER9 235L24 470Q48 O.OrE+CO 4.60E47 9.20E47 Nominal thet Bounding
U-234 i.8e710 U 4 235U24 470.48 O.OOE+OC 432E42 8.64E42 Output lust outut
U-23.5 -2.7735E456 23524 QOC0 2.33E43 1 A9E-W 2.33E403 M!Welt {V/ats)

UI-235 tS4A93E456 235.24 470.48 Q.ODE+OO 164E403 7229E4-3 1.19Edt1 23E401

LO23 _ 42S 0 2_.2 _ .0 _ .4E40 A5 3 1.4E403 Tobkl ToWa

30.er- nrcmen % 2.7505E+00 235.24 470.48 1O__E+00 147E+02 t29E+03

iurTnup Sum ety &M BP S_____, _ Bat to,~ : uu . sa . i . a .t

Template Bae~ction Summary
From bg elfrmrmeter afeterndes:

Rectlo de: U r WATR IGHTWA1E uTiTWl EWs Ued trf bIea*y lm s:
Fue~ l a ~dFALUM ALUM I n Tif kW1 eahe an d plwa hi~ thy

sa.m H Comt 0.M e0.:N U U
Enrcment %.I 2 0.0000132 0

EunpSummaury (lIWd foB r b burnup use in estimnate:
Fnxn SFD Clenstd

bmbi:[ 7.~~~~~ ~~35.D N k1 bn Waed kmto en nwne neda".

_bng:| ~~~~~~~~470 4 bmV _aed b tWe wvih bwmp.

Bunup tu r Given anuvp Eadhute EOL HL~kn EOl. MM
:o*~ 0. 14 {l0

Bouray: 02S
'Reactor isidaxnwe emoval. abrage,iph orertdteconttmalg hadiscn esed for kl.

'e bit nvv lord wi aesosed wiowo est beiviedtbywOLeavy metal mass to get specillc beasr values (MWOMT).
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I
Fuel Radlonuclde Inventory Worksheet

LFlue ami Template ln f ,mua lo
Fuel NU. FRR MTR-S (UA)X-MEU) GERMANY

SNF 0 t1066
Fuel Rns & De: 28 -MTR TYPE
Hevy Met Mael: SOL=12.88h5 EOLO1l7kg
ROD Storage Site: SRS

'Fu decay SW dalr. 2010
Estinates s d:t 2010

Tenplalt ATR (Lgtt Wawr. Alun.. 60 io 0100%, U)
aremmphds BtxW d)- 3672

Tenplate .OL Heavy MeM Mass (UT): 0.00116689

Estimaled
Canister usaf :j

1rx1t
1 1.17

IIL. Etimates. A Fe Xe Na b Yn Gammia Sources

Photon ToWt
CI'UWd Fronm Nominal Boundihg Fuel niHti ActivW Nomnal Fud Bounding Fud Energy Photoneaac

Radlo uilide Templatb Fuel Burnup (Wd) Burnup (UWd)
5

(CQI nvntto-e(C Inventorues(C) Group (bounding)
Ac-227 1.45456-1O 3,$13.44 7,026.88 O.OOE+0O S.16E-07 1.02E4S8 Avg, MoW
Am-241 1.1 19E-03 ,13.44 7,026.86 0.OOE+00 393E+00 7.86E+o0 0.0150 1.358E+15
ArF-242m 4.542SE-07 3,51344 7,026.88 O.OE+00 1.8OE-03 .10E-03 0.0250 2.921E+14
Anm243 1.4921E-0s 3,51344 7,026.88 OOE.0+00 5.24E-03 1.05E-02 0.0375 2.695E+14
C-14 5.7244E-09 3,51&44 7,026.88 O.OOE+00 2.01E-0 4.02E-05 0.0575 2.650E+14
C0136 13124E-32 3,51t44 7,026.88 O.OOE+00 4.61 E-29 9.22E-29 00850 1.6806+14

Cm-243 25306E-07 3,513.44 7,026.88 O.OCE+00 832E-04 1.26E-03 0.125.0 14s6314
Cmn-244 28942E5-0 3,513.44 7,026.88 0.00E+00 1.03E061 3.16E01 02200 1.432E+14
Co-60 as207Es-0 3,513.44 7,026.88 0.00E+00 134E3-0 26.1E-01 °000 5931E713
Cs-134 4.8063E4-1 3.513.44 7,026.88 O.OE+00 1.71E+03 242E+03 0.5750 7.5elE14
c-2135 04477E026 3.51&44 7.026.88 0.00E+00 1.21E12 2.42E102 6.-11 1333E+14
CR-137 2.190E+5 0 3,51344 7,026.88 0OOE+CO 16.1E+04 1.02E+04 12503 241E+13
Eu-t54 1.203E-2 3,5144 7,026.88 0.00E+00 2.54E+02 9.77E+02 1.7500 1.04CE+1i
Eu-1ss 3.s134E-42 3,51344 7,026.86 O.OE+0O 1037E+02 2.71E+02 22CO 2.s82602
Fes-6 67429E703 3,51&44 7,026.88 0.ocE+00 2.9. +01 4.74E+0O 47500 12E0
H-3 140.E3-042 3,51344 7,026.88 O.OOE+00 172E+. 1 7.49E+01 00C 1-s2E409
1-129 7-.3848-07 3,51344 7,026.88 0.00E+00 26E-093 12E4-3 s0o 4.167E403
Kr- 2-85ssE-416 3,513.44 7,026.88 O.OOE+00 1.00E+03 2.01-E+03 74C 4.64eE+O

237 ss478E1-1 3,513.44 7,026.88 0.006E+00 35E-2 1E542 11o 5237E
Pa-231 40287E-10 351&44 7,026.88 O.OOE+00 &14E-06 .E0-046
b-210 37651E-12 3.513.44 7,026.88 O.OE+00 1.32E-04 26-4ETa8

Pm-147 2.54s2E+oO 3513.44 7,026.88 O.O0E+00 e.84E+03 137-E+e4
Pu-238 2.0ssCE402 as1a44 7,02&We MOflOE+00 722E+0t 1.44iE+02

u-239 412837E-04 3513.44 7,026.88 O.OOE+00 6.sE+0 1.2901E+00
PU2240 2.4401E4-0 3,513.44 7,020.01 O.OCE+C0 27E4- 1.71 E+CW
PU-241 619764E1e 3,513.44 7,026.88 QOo.E+00 5.42E+02 4.03E+02
PU-242 3.e32sE407 3,51&44 7,02e.88 O.OCE+CO 12sE403 2.55E403

Pa-2236 &045E-101 3,513.44 t02e.00 2.3-41 2.366-03 2.36-0Tl
Ra-228 2.9s02E-15 3,51&" 7,02e.88 O.OCE+OO 1.0sE-11 2.10E-11
Ftu106 1.906SE-01 3,51a&" 7,02e.88 O.OOE+OO 069~E+02 1.34E+s3

S5-79 1.2s36E-0s 3.51&.4 7,026.88 O.OOE+OO 4.stE42 9.0sE-M

Sn-12e 1.1s74E.Cs 3,51&44 7,02e&8s O.OOE+OD 4.07E402 a13E402

sr-9 2.7505E+00 3,513.44 7,026.88 0O.O+00 9.886E+03 1.93E+04
Tcher 4.229E0 3,st3." 7,026,8d louE+d 1.81SE+04 2.67E+00
Th-22s 14FeeE-12 SF&sed 7,02se.f QO+OD 662E4t9 1i32Eere
ThR230 1.7042E-00 3,51&44 7,020.88 Ts+8e5au QCd sEs 1.2sE044
Th-232 7.8132E-15 3,51&" 7,028.88 QoCE+eO 2.75E-1I 5.4sE-11

Ts-206 4.4ee3E-e 3,513.44 7.0268U O.OCE+CO 15sE404 &IOE044

o232 1.31s1E07 3a013.o 7,02s.88 O.OCE+CO 4.62E44 s.24E44 Thennat Pow
iF23 Esse4E-0s 3 51i44 7,02e.8s QO.oE+sO 6.STE-0 1.37E-W NwomnaW Hog Bou~tndin

U-234 18371E404 3.51&44 7.ee.8e O.OOE+CO e4SE-W 1VE+0 out HmOuti g
W235 -2.7235E406 3,513 44 e oo 1.2sE42 2.9BE-3 1-2sE42 (waft) (wags)

U-236 1.5493E-05 a51a44 7.02eu O.ODE+CO 5.44E402 1.09E-t 1.7SE+02 356E+o=
u-23e -4.2851E49 3,513." QOO0 238E403 Z36E403 2.38E403 ToW Total
Y-90 2.7505E+CO 3,51&44 7,02.88 Q.OOE+CO 9.66E+03 1.93E+04
Otr 7ade7nu3cks __ _1E+04 &61E+04

TCMTA~te Bursk cSlaandGCvecn .n E ae 606 Ul 0.
TamPlate Selection Surmnwry

'Reactor is core m From S.FD p Used Basi for Paranneaer Difrerences:

Robame Ihdr afuelc UGHTWATER U w m WATERd by evyamaetre rc s
Fudl CWd l ALUI I AW1 4 fudmd _ATPRTl pal a bsL Cormpm re ~miaat ATR 119_W

EX Hu ~ t Cosh . U U 111I
KIL Enrt4 -%L 45.07 60 > 100

Burnsup Sunun fl~r a or bu used hin esimate
From SFD mupna

NonihltI 3.51 3 .N cllhl bd km So hvew m dd*W

Burup llumperp | Givn Bnump Esbfd EOL H.Wh_ emt RN

Boundb 1.731
'Fisaw dwwn, core rww skC&,W*hg or COlW dai cmff q~ md krIacievn to for hs

t~c bufV for al huM asoiab wh of ,u be &kd by BOL ""aY mb na_"W ID ge g~dk burrp .ka (Wd4M.

j

J

-
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Fuel Radionuclide Inventory Worksheet
t.fne and Tepate boru .t .o .

Fuel Murn FRR PIN CLUSTER U3r12-EU CANADA
SNF ID t 660

Fuel Units & Descr 1527 -MULTEPN CLUSTER
Heavy Metal Man: OL379.275kg; EOL-3M.38kg
RO Storage Sit-: SRS

'Fuel decayq t de: 2010
Estmaa"s a d: 2010

Template: HFBR (Heavy Water, Alan., to t 20%, U)
'TmnplatesumupMiswd): 15

Tmpltae C0L Heavy Metal Mas (M): 0.00034251

Estimated
Canister usage:

12?25W

D Estimates On x. b b K Y Gamma s s
Photon Total

CJUMWd From : Nominal EBounding Fuel iltijal Activify Nominal Fuel 8oundIng Fuel Energy Photonsftec
Radiouide Template Fuel rumup (MWd Bumup (MW) (C) . wertorie(CI) :vkentodes(c) Group bounding)
Ac-227 1.7533E-10 541,647.53 1,083.295.06 O.OOE+00 9.50E-05 1.90E-04 Avg.1eV
Am-241 1.2780E-02 541,647.53 1,063,295.06 O.OOE+00 6.92E+03 1.3BE+04 0.0150 1S65E+17
An-242mn 9..467E-06 541,647.53 1,083,295.06 O.OE+00 5.17E+00 1.03E+01 0.0O 42356E16
Am4243 6.410DE-06 541.647563 1,083.295.06 O.OOE+00 3.47E+00 6S.4E+o 00om SA859.16
C-14 2.9673E-08 541,647.53 1,083,295.06 O.OOE+00 1.61E-02 3.21E-02 0.0675 18535r16

-Q-244 1.1
CoO-O
Cs-1134

541 .647.53 1

3 0.00E+O0 3.22E-29 645E-29 0.0D60 24266.16
e O.OCE+W 1.72E+00 3.45E+00 0.1250 ZO2.6+16
e 0.0012+00 1.06E+02 2.12E402 02250 Z-069E+16
e O.OuE+00 6.37E+01 1.27E+02 0.3750 1.003E+16
1 0.OO+0E0 1.79E+56 3.58E+05 0.570 1385E+17
6 O.OOE+00 2.63E440 527E+00 OA550 1.470EF16

O.OOE+00 1.5 E+06 3.10E+06 12500 S.2486+15

641,647.53 1
CS-135 4.8607E-06 541,647.83 1
Cs-137 2.8607E+00 541,647.53 1,083.295.0

e o 0.0+00 &79E+04 758E+04 1 1.7500 1.546E+14
2.W89M14

H-3 1.0827E402
1-129 7.1600E-07 541,647.53 1
Kr-85 2.7007E-01 541,647.53 1
Np-237 36327E-06 641,647.53 1
Pa-231 1.1267E-09 541,647.53 1

1.083295.06 QOOE+(
Q.OOE+00 1.4864E+O5 2.3E+O 75 0 S3212E40S

3 O.E+00 1.974+40 3.94E+o0 1100 .669E504

6 OO.E+DD 610E-04 122E-03
541,647.53 1,083295.06 Q.OOE+00 1.07E-09 2.14E409

Pu-239 1.0320E-02 541,647.63 1
Pu-240 5.4260E403 541,64753 I
Pu-241 7.7333E401 S41,647.53 1
Pu-242 3.0713E-06 41,647.53 1

1.083295.06 0.00E+00 5A9EaC
3 O.OuE+00 2.94E+03 8.88E+03

O.ODE+00 I4.19E+05 L38E+05
6 O.OE+00 1.66E+W0 3ME+501,083.295.0f

Ra-226 E-14 S41,64753 1.083.295.06 O.ODE+00 1.19E5-8 2.39E48
1,083,295.06 O.ODE+00 1A3E-09 2.85E-09

5 2.77E+OS

Sn-126 1.1393E505
Sr-9O 2.6^93E+00
Tc-99 4.3540E044
Th4!29 1.3653E-13

541.64753 1.083.295.06 Q.OOE+(
i 1 6 O.OE+00 1.42E+u

541,647.53 1
6 0.0054+0 2.36E+02 4852E+02
6 Q.OOE+00 7.43E60 4.7E547

0.00v+W0 6.63E-06 1.37-05Th-230 126D07E-11 S41,64753 1,083295.0^
-09 I

D 4.M03i- 8.09E-03
3 1.1952-02 2.3E-02

U-234 224J7E47

Theimal Power
Nomianal Heat -ouAling

Oow It fleat O so
(Wafts.) (Watt1)
2.360"4 6L13E444

U-235 -2.S341E-06 641,647.63 0.00 1.62E+
U-236 .1-C0OO5-
U-238 -A.4207E-08
Y-W9 2.6300E+00
Other Radisnuddes

641,647.S3
Total TOat

2.56E+e6 1

Frorn 8FD 3
Moderat: HEAVY WAERER

PAMCbddfng~l ALUSA HEn ALUAU
OLK HU Cobtt~wt:1

Basis tor Parameter Oilferances:

I SOLL 1%: 19715X043 I 101b 2_

Burnup Summary (nWd_ _ Basis for burnup used In estimate:
FrFm FD [ Estimated

Nommilnl [ 41 .647 s s cild em te MM d emtel mms devys
Boundid: | 1.ee329 s OiSr udtbbe 11 t1.

Etimate Bumupl
SUMP Mutiplier Given sonup Estimated EOL HUlGIven E0 HU

Ncmnat 326 i 1n
Boundig:r 652

'
1
Racslr&%dOwr, core ,eeovatstorage. slhoptg or ofm dets wtrlnnt lSW bradathon ceased er ki.

'oTolal hrm lor d1 Wt assodted *Rh IOfs woruhedt mvt be dvided by BOL heavy mrdal mass lo 9t secific bump values (MWdMT).

DOESNFII:tEP.078 
March 2003

Revision 0 
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j
Fuel Radionuclide Inventory Worksheet

Fuel and Tvemplate In r. ..loe
Fuel N:Mt FRR PIN CLUSTER U3St2-LEU SO. KOREA

SNF ID : 293
Fuel units & De,? 48 -MULTl-PIN CLUSTER
HeavyUletl Was: B0L=5952kg EOL.6I2138
ROD Stage SOW SRS

'Fuel decay stat daet 2010
Esthuates aa d: 2010

Template: ATR (Ught Waler. Alun.. 60 to 100% Ut
'Templteb sumup( clUW: 3672

Template 30L Hea Metal Mea (UT): 0.001166
TeMalat Deca Time 5 ye

Estimated
Canister usag:

18rls,
1 4.00

IL Estimate. - Y 8 n. Yb Gamma Sourceu
Photout TOWd

-03UalFro Nominal EBounding Fuel InItIal Activity Nomna Fuel Boundin Fuel Enery PTotonsfsec
Padlonrclft Templaft Fuel Bunuwp (uWdf Bumup (MWd) (Cl) In ( bwentorbs(C) Oroup boundn
Ac-227 1.454SE-10 6,991.28 13,982.56 O.OOE+00 1.02E-06 2.03E-06 Avg. MaV
Am-241 1.1190E-03 6,991.28 13,982.55 O.OOE+00 7.82E+00 1.56E+01 0.0150 2.8ss15
Am-242m 4542SE-07 6,91.28 13,982.55 O.OOE+O0 31E-03 6.35E-3 0.0250 5.12E+14
Amn243 tAs921E-06 61.28 13,982.s5 O.OOE+00 1.04E-02 2.09E-02 0.0375 5.363E+14
C-14 5.7244E-09 6,9928 13,982.55 .OODE+0D 4.00E-06 8.00E-05 0.0575 5273E+14
cI-36 1.3124E432 ,991.28 13,982.55 0.00E+00 9ASE-29 1.84E-2 0.0850 3.38E+14
Cm-243 2.3676E-07 6,99128 13982.56 O.OE+00 1.65E-03 3.31E-03 0.1250 2911E+14
CM-244 s.2042E-05 6,99128 13,962.55 O.OOE+00 3.84E-01 7.28E-01 020 2.849E+14
Co4o 3s8208E-0 6,99128 13,982.55 O.OOE+00 2.67E-01 5.34E-01 0750 1.379E+14
CS-134 4.8693E-01 6,99128 13.96225 O.OOE+00 3.40E+03 eS12E+03 0.5750 1.84E+15
Cs-135 3.4477E-0s 6.99128 13,98225 O.OOE+00 2.41 E-02 4.82E-02 0.8500 2.635E+14
Cs-137 2.8731E+.0 6,991.28 13,982.55 0.00E+00 2.01 E+04 4.02E+04 1.2500 4.S36E+13
Eu-154 8.2053E-02 691t.28 13,982.55 O.OOE+O 5.74E+02 1.1SE+03 1.7500 2.070E+12
Eu-155 39134E-02 6,99t28 13,92.55 O.COE+O0 2.74E+02 5.47E+02 22500 4341E+12
Fe-55 67429E403 6,99128 13,982.55 0.00E+00 4.71Ei0t 9.43E+01 2.7500 2.498E+10
H-3 1.0699E-02 6,es28 13,982.55 0.O0E+00 7.41E01 1.48E+02 3.50 Z770E+09
1-129 7.5300E407 6e99128 13,982.55 O.OE+00 5.26E-03 1.05E-02 S5.00 6.318.E03

4r-85 2.8596E01 6,99128 13,9.55 0.00E+00 2.OOE+03 4.00E+03 7.00 9.274E+02
Np-237 9.6479E-06 8,128 13.982.65 O.OOE+00 6.68E-02 1.34E-01 110000 1.048+502
Pa-231 8.9297E-10 6.99128 13.982.55 O.OE+00 624E-06 1t25E-s
PD -210 37609E-12 6,99128 13,982.55 O.OE+00 2.63E-08 526E-06
Pm-147 2s452E+00 6,99s.28 13,982.55 O.OOE+00 1.78E+04 356E+04
Pu-238 2.0SSOE-02 6.9912s 13,982.55 O.OE+O 1.44E,02 2.87E+02
Pu-239 42838E-04 6,99128 13,982.55 .OOE+00 2.99E+00 5.99E+00
Pu-240 2.4401E-04 f.99128 13.982.55 0.OE+00 1.71E+00 3.41E+00
Pu-241 &8.764E-02 699128 13,982.55 0.O0E+00 4.815+02 9.61E+2
Pq-242 3.6329E-07 6,99128 13,982.55 0.OOE+00 2.64E-03 5.08E-03
Ra-226 3.8045E-11 6,99128 13,9625 0.0oE+00 2.66E-07 5.32E4-7
Rs-228 2.9902E-16 6,99128 13,98255 O.OOE+00 2.09E-ll 4.18E-11
Ru-106 1.9055E-01 6.99128 13,982.55 O.OE+00 1.33E+03 2.86E+03
se-79 12936E-s 6.99128 13,982.5 0.00E+00 9.04E-02 1.81-01

Sn126 1.1574E5- 6,991.28 13,982.55 O.OOE+00 .09E-02 1.62E-01
St-90 2.7505E+00 6,991.28 13,982.55 O.OOE+00 1.92E+04 3.85E+04
TC-99 42239E44 6,991.28 13.982.55 0.00E+00 2.9sE+00 5.91E+00
Th-229 1.88485-12 ,99t28 13,982.55 0.0oE+00 1.32E5- 2.64E-06
Th-230 1.7042E-08 6,99.28 13,982.55 0.0OE+00 1.19E44 2.3SE-04
Th-232 7.8132E-15 6.99128 13.98255 O.00E+00 S.46E-1 1.00E-10
T7-208 4.4063E-08 6,99128 13,982.55 0.00E+00 3.O8E44 818E-04
U-232 1.31s1E-47 6.99128 13,982.55 O.OE+00 9.19E-04 1.84E-03 Thermal Power
U-233 1.9564E-00 6,99128 1398255 0.00E+00 1.37E-0 2.74E-05 Nomibnl Hest Bounding
U-234 1.8371E-04 6,99128 13,962.55 0.00E+00 128E+00 2.57E+00 Output Hea output
U-235 -2.7235E-0 6.99128 0.00 2.57E-02 6.6E-03 2s7-02 (Watts) (Watts)
U-236 1493E-05 699128 13,982.55 O.00E+00 1.06E-1 2.17E-0 32E4.02 7.085+02

-238 -421E-09 8.99t0.00 1.605E-2 1.805-E2 1.60E-02 Total Total
Y-90 2.750E+00 6,99128 13,982.55 0.00E+0 1.92E+04 3.85E+04
Olhe Radborckj 3.60E+04 7.19E+04

nL Tue Suuna 5d~t B_ anSu, nlarsd hi easimt:il
T rplatg Selection SUmmsaY

Fm_ SFD Used Baste fup Param ter 5iu erA m
RAA Moeatr U(*IT WATER UGIHTWATER _Th Twofwinu larttit"NONl:

fte lding AUI ALM Tkk aWATRTWO natb r pwna avii( alATR a-O
IIO Mg C lnttuns U U ffdW

BCL Enrcmn %' 19.9999995 60 tb 100

Brupsummarymy Rmf SMil Esiatdfr bumu usd In estin

NemhS ~~~~~6"t ""bX tfN~wm d

Cheks

Eftitlded bU .ev
B&W"u fiunkm GIIND Bumup Estiated EOL H111Gh ECL Hlt

Beuxdig ~~~~0.75
' Rear dRn, oe mmovad. dOa, s0*V or dhtr dft -Anm"g MM kcnll cetA hf hd.

h=ou Wlnu aftu kWaimca wnM If wwk~ mufft be dWftd by WOL heavy metld ma W gspt dlc bufmv vA IMdWd~T.

I
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Fuel Radionuclide kwentory Worksheet I : I o
A.EUP! awd etiiatelr £fW~dU

Fuel Name: FRR PIN CLUSTER U3S12-LEU SO. KOREA
SUF D 0: 659

Fuel Units I Dew: 158 -MULTI-PIN CLUSTER
HeawyMdalblass: 80L-343.65kg: 801.98288kg
ROD Storage Site: SRS

'Fuel deaWY V"t dab: 2010
fadsrtesama: 2010

Template: ATR (Uigt Water, Alum.. 60 lo 100%, U)
3

Template imeP(MWC: 3672
Tmplate 3SOL Heavy Metal Msa (T): 0.00116689

Toontate Decay Thee: 8 ve

Estliated
Canister usage:

118ui1
13.17

cLEtimte m xX Xb b Y., Yb Gamima Sourees
s ~~~~~~Photon To70tal

C~IVWd Fic Nomninal Bounding Fuel Iii~aI Avily Nomnina lFuel BoundigFuel Energ htnte
Radionuclide Template * Fuel Bwump (11WO' Burnup (MWdf (Co Invnorles(Ca) b- nth eC) Group (bounding
Ac-227 1.4545E-10 42,958.50 85,917.00 O.06+00 f.2sE4ff E2.034 Avg.0 .e
An-241 15112042 3 42,968.50 85,917.00 O.OE+00 4.814E+00 4.76E+00 0oos50 1.7E.l16
AC-242m 4.s42sE407 42,958.50 8S5,917.0D O.OE+00 1.84+E402 3.2+00 0.0250 3s71E+16
AnF-243 1.4.2E-06 42,958.50 85,917.0D 0.OOE+00 f.4tE042 128E04t 0.75 329.E+16
C-1u 57244E409 42,958.50 85,917.00 OOOE+00 2.46E-04 4.92E-04 0.0s7s 3240E415
C-137 13t24E+i2 4z968.50 85,917.00 O.OOE+00 1f4E-28 1.t3E-27 o.o8s0 2.036E.14
CE-243 2367fE-07 42,958.60 85s917.00 O.OOE+00 1.02E402 7.03E-02 0.1250 1t7sE.1s
CE-244 523042E.05 42,968.50 85.917.00 Oo+00O 2.24E+o3 4.47E+03 02200 1.751E+15
Ce-a0 &7298E-05 42,958.50 85,917.00 0.00E+00 2.54E00 3.28E+7 0 o270 1.475E+14
Cs-134 4.693E-01 42958.50 85,917.00 o.OOE+000 Z.9E+04 4.18E+04 01500 1.t64E+16
CS-135 &4477E.06 42,s98.50 85,917.00 .OOE+00 18E00.2f 2.s6E0t oe6000 .1 1WE+14
Cs-137 2.873tE+C 42,958.50 85,917.00 0.00E+00 123E+04 2.47E+04 10000 3.033E+14
Eu-ts4 892973E6-2 42,968.50 85.917.00 O.OoE+00 3.824+03 7.05E+03 6 7s00 12E+13
Eu-155 3.9134E-2 42,958.50 85.917.00 0.00E+00 1.68E643 3.36E+03 z2s0 27WE+13
FP-55 6742sE403 42,96.50 85,917.00 O.O0E+00 1.90E+02 5.79E+2 Z7500 163E+11
P3 12.06906-02 42850 85,917.00 .OOE+00 4.83E+02 9.11E+7 2 3sooo t.702E+10
1-129 7230E047 42958.50 85,917.00 O.OE+00 3.23E402 3687E402 soooo 11E+4
Kr-e5 .Z5ssE04t 42,968. 86,917.00 O.OE+00 1.23E+04 2.46E+04 7.0000 1E+03

237 9847sE84642 42.956850 85,917.00 .ODE+00 4.10Et 8.20E41 11.0X0 6422E+02
Pa-2311 39297E-10 42.95850 85,917.00 O.6E+00 3.84E54s 75.7Es-0
Pb-210 3.0760E-12 42,968.50 85,917.00 0.00E+O0 1.62E-07 323E47
P-3147 2S452E+C0 42.968.50 85,917.00 0Q006+00 15.0E+05 1.19E+Or
Pu-238 21.964.092 42,95850 85,917.00 .OOE+00 8.48-+02 1.77E+03
Pu-239 4836E-04 42.96.50 85,917.00 O.4E+00 7.84E+00 .868E+01
Pu-240 2.4407E54 42,9s8N.50 .05 0 1 O.ODE+Oo 3.15E+Ot 1.41E+0aPu-241 6.876E42 42,M.50 85,917.00 o.ODE+00 2.95E+03 5.9tE+03
Pu242 1.6329E347 42,958.50 85,917.00 0.00E+00 1.66E412 3.12E402Ra-226 38D4E-11 4295BSD 85,917.00 O.ODE+CO 1.83E46 327E-06
RF-28 .4902E-5109 42,958.50 85,917.00 O.9OE+OO 1.28E-tO 2467E-1TRU 10S 1.90SE-Ot 4295.508 85.917.00 o.00E+00 8.19E+03 1564E+e4

S~eF79 1.293SE-05 42.958.50 85sst7.00 Q.ODE+CO 5.s6E-0t t.ttE+CO
9F-126 t.1s7f4s-0 42.958.50 85.917.00 O.ODE+OO 4.s7E-01 s.s4E-0
Y-o 2.7s0sE+00 42,958.50 85.917.00 0.00E+00 1.186+05 2.36E+06
T er 4a2239Eue4 42958220 85.917.00 O.ooE+Co t.stE+o0 3.3E2+40Th-229 1.8848E-t2 42,958.50 85,917.00 o.0012+00 8.10E-8 1.62E407

Th-230 1.7042E408 42,95850 85,917.00 o.OGE+cO 7.32E44 1.46E403
Tn-232 7.8132E-tS 42.958.50 85.917.00 ODOOE+OO 3.36E-10 8.7tE-10
TI-208 4.4063E408 42.958.50 85.917.00 QOO0E+oo jta9E-e 3.79E403
I-3 1.3151E407 42.958.50 85.917.00 Qeo1+00 6.65E-03 11.13E4-2 Thermial Pow~erU33 t.9s64E-s07 42,958.50 85.917.00 Q.ODE+OO S.40E-5 1.88E404 Nominal Reg B oundingLL234 1.8371E44 42,958.50 85,917.00 QOOE1+Oo 7.89+oo 158E*t Oull tw c utsLL235 -7235E406 42,958.50 Qoo IAsE-01 3.15E402 IIA91E-0 (Watts) ftyis)U236 1-5493E-05 42,958.50 85.917.01 QeOE1+00 &66E-01 133E+OO i E4e3 4J6E+03-238 -4.2851E-0 42,958.50 mOO 9.24E402 s22E402 9.2f4E2 Tota TotlaY490 2.7ssE+Oo 42,958.50 asst7.00 QOOE+OO 1.118E+OS 236E+05
OdweRadiorucles 2.2tE5+OS 4.4Eo
m.Template Sdectim Summ=7.Biunmip Cbiwy s7ud_£. 7 7ks

Tmplate Selnm Summary
FPn SFO se asis Por Pameter Differences:

Reactor Moderator: UIT WATER LGHT WATER TM Ttpateo ws mt ebt be mes:
Fuel aleeing: ALLUM ALUM1 Thi; luinalhs a nlponanlme~rvh

8OLH MMConstnts: U U
SOL tEnrtctment %: 20.005 50 t5 100

BumW Summary (MWO' . Basia f0r bunup used In estimate:
Froun SFD Esimdamup

S omhu l 142S6 Naah l~ Csidkun hu e Baysbmeta w

Buding:| 65,9t70Eu s banped tee b bhm.

Checks I
Etitmated Bumry

Stum Muitplier GIlvn Burnup b dikated E0L HlGhve EOL MM
Nomhnat: 0.40D 1.01

Boroding: 0.79
'Resclr avitwi con remval, slrg, W*OV r oir dSe niSigN Ionadoncased fo bd.
'Tolall bunvm for EX1 bel Wd whh bis woet must be divided by 80L h asy melal na b gel specifi bur values IU ~dFMT).
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I
Fuel Radionuclide Inventory Worksheet-

A. Vmd a4Teogalst Intioratiml on,. ;

Fuel Nme. FRR PIN CLUSTER UALX HEU CANADA
SNF D 4: e51

FuA Units & DOOM 225 -MULTI-PIN CLUSTER
Heavyirletllisey: 0OL=118597g; EOL.34627kg
ROD Storage SIM SRS

'Fud dea OM daf 2010
Esthnales a t: 2010

Templtat ATR (Light Wader. Aun.. 60 to 100% U)
'Tenplat BmIup(MW4: 3672

Templa 80. HeavM Mew ME" (UT): 0.00116689
Templat Decay Thm 5 years

Estimnrtd
Canister usage: i

1 18S7
18.75

j1_ 
_

IL Estimates m . ~ O Xe Xb b Y. Ye, [ GM=asour'ces

ajWu From Nominal. IBoundingFudI tiActivity Nominal Fuel Bounding Fuel
Photon Total
Energy Photonslsee
GrOun iboundinalRadronuclhd Template Fuel Bumup (UWd) Bumrup (MWdt

Ac-227 1.45452-10 79,521.22 112,314.13
An-241 1.1190E-3 79,521.22 112,314.13
An-242m 4.5425E-07 79,52.22 112.314.13

(cl) Inventorles00i brvertodesl(C)
-e-

Avg. MaV
0.0150
0.0250
0.0375

J
0.00J*00 3.61E42

_ _ _, _ _ _ = -.--- -_ _ _ _ ._ _

AmI-243
C-14

Crn-243
Cmn-246

1A921E-06 79,521.22 112.314.13 0.00E+00 1.19E-01 1.68E-01
5.7244E09 79,521.22 112,314.13 O.OOE00 4.55E04 6.43E-04 OD0575 4.236E 15

112,314.13 0.00E*00 1.04E-27 1.47E-27 I 0.0850 2.7002E15
2.66E402 0.1250 2.35E215

5.2042E-05 79.5212 Q 02250 22892+15
CO-60 3.8208E-0O 79.52122 112.314.13 4' 1.108E+1s
Cs-134 4.8693E41 79,521.22 112,314.13 .OODE+00 3.87E+04 5.47E+04
CJ-135 3.4477E-06 79,521.22 112,314.13 O.OE+00 2.74E-01 3.87E41
Cs-137 2.8731E+00 79.52122 112,314.13 0.00E+00 2282.05 3.23E+05 125M0
Eu-154
Eu-1 56
Fe-55
H-3

82053E-02 79,521.22 112,314.13 (0.0E2. 852E+03 9.22E+03 1.7500 1.663E+13
3.9134E-02 79,52122 112,314.13 O.OOE+QO 3.1iE+03 4.40E+03 2500 3.487E+13

5.36E+02 7572E+02 2.7500 O006E+11
1.19E+03 I 350 2.225E+10

6-129 7.5300E-07 .OM0 6.653E+.04 IKe-85 0 85OO=J*4 70C01 00 4129 A 4* f nonmrn

N237 9.5479E-08 79.52122 112,314.13 0.00E+00 7.59E41 I
P5-231 8.9297E-10 79,521.22 112,314.13 O.ODE+00 7.10E-05 1.0(E104

112,314.13 0.002.+0 2994-07 4.22E407
2.02E+05 2.86E+05

Pu-23 -

Pu-239 4-2838E-04 79.521.22 112,314.13
Pu-240 2.44012E04 79.521.22 112,314.13 O.OOE+00 1.94E+Ol
Pu-241 6.8764E402 79.521.22 112.314.13 Q.OOE+00 5.47E+03 7.72E+03
Pu-242 3.6329E407 79,S21.22 112,314.13 O.OOE+00 2.89E-02 4.08EW2

79,52122 112,314.13 0.00E+00 3.03E4- 427E4-

j

j

0 3.36E-10
Ruw106 1.905SE-01 4. 2.14E+04
Se-79 12936E45
Sn-126 1.1574E-05 79.521.22 112.314.13 0.OOE+00 9.20E401
Sr4O 2.7505E+00 79,521.22 112.314.13 O.OOE+O0 2.19E+*0 3.09E205

79,521.22 112,314.13 O.OE+CO 3,36E+.1 4.74E+01
79,521.22 112.314.13 O.OOE+00 1.50E-07 2.12E.07

Trl,30
Th-232 7.8132E-15 79.521.22 112,314.13
Tl4!05 4.4063E40B 79521i22 112,314.13 O.OOE+O
U-232 1.3151E407 79,52122 112,314.13 0.00E+00
U-233 1.9564E-0 79,521.22 112,314.13 O.OOE+00
U-234 1.8371E-04 79,52122 112,314.13 OOE+CO
U-235 -2.72352E46 79.52122 0.00 2-33E41

6.21E-10 &78E-10
3.50E-03 4.95E-03
1.05E402 1.48E-02
1564-04 220GE-04
1.46E+01 2.06E+01
2222E02 2.392E01

Thermal Power
Hiominal Hes Bounding

Outpu Heat Outpt
(waft) (wat)

4.03E+01 5.69E+03
Total Total

I
tJ-236 1.5493E-0s 79,521.22 112,314.13 OOOE+OO 1.23E+00 1.74E+00
U-238 *42851E-09 79.2122 0.00 2.73E-03 2.39E-03 2.73E-03
Y-90 2.7505E+00 7952122 112,314.13 O.OOE+0 2.1+206 3.09E+05
Ot.wr Radbnuctlesa 4.09E+06 5.78E+20

23,Templaft Selection Sunmmur. Bunuip, Somnunn- andl Checks ___________________

Templ Selectio Summy
From SF0 Used Basis for Parameter OietreWes:

Reecter UGHTWAEFR ULGHT WATER
Fuel CbddI= . ALUM ALUM

BN Coastiubmnta.
BOE Enutlm -It 93.14999856 60to 100

rnup Sumray (iWdf _________ |siE 0or bunup used bI estmath
Fni" SFD I Estimate I

79,521.24t iakpbled Imm w hujy reW mm destoyed,
112,314 1$ W MWcdnbbd ami"IS ";m WD turned

E d ~ ~ Esiae 06Checks

n u Given I Est ed EOLNH(GIvem HU
NOndna_1 13 114

'Reactor ushjown. core rmoval. sthge, asn n ttl or other dae b iadiatio eae m_ bb.
2TbtslImmul)e for uel kWassociatedwith Oft worksieet mug be divided by 8SOL heavy nw gtseicbumvls(M 4.

_-l

I
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Fuel Radionuclide Inventory Worksheet I
). Fuel "a Template Inrmition< .

Fuel Name: FRR PIN CUSTER UALX HEU CANADA
SNF ID t 662

Fue Units & Dowr: 741 -MULTI-PIN CLUSTER
Heavy Metal Masa: OL-395.694;g EOLO7.9Skg
ROD Storage Sae: SRS

'Fuel decay OM dat: 2010
Eatneates a of: 2010

Template: H18R (Heavy Water, Alan., 40 1000#%, U)
'Template Eumup(Wd): 164.6

Template 30L Heavy Matal Mass (UT): O0DD0377
Tenplate De.v Ir ke wA

Estimated
Canister usage:

18x1y
61.75

}LFAilamateS In X. a. b Y. Y1 Gamma Sources

Photon TotaW
CUMWd From Notnal BoidngFul liftallActivity Nominal Fuel Bounding Fuel Energy Pbatoneslec

Radionuclide Template Fuel Burnup (IWclf ESunup UMWd) (Cj) htvtole(CQ krbentores(CI) Group (bounding)
Ac-227 6.6950E-11 274,584.76 364,474.92 O.OOE+00 1.84E-05 2.44E-05 Avg. MeV
Am-241 4.4557E43 274.584.76 364,474.92 O.OOE+00 1.22E+03 1.62E+03 o0o50 7241E+16
Am-242,n t.4666E-06 274,584.76 364.474.92 O.E0+00 4.03E-01 5.35E-01 0.050 1513+16
An-243 3.7151E45 274,584.76 364,474.92 O.OE+00 1.02E401 1.35E+01 O3375 1.A8E+16
C-14 2.6513E48 274,584.76 364,474.92 O.OOE+00 728E-03 9.86E-03 OC575 1A2tE+16
CI-36 4.4441E41 274,584.76 364,474.92 O.OOE+00 122E-25 1.62E-25 0.o050 9O06015
Cm-243 8.2139E46 274,564.76 364,474.92 0O.OE+00 2.26E+00 2.99E+00 0.1250 8.490E+15
Cn-244 8.2625E-3 274,584.76 364,474.92 0.OOE+00 227E+03 3.01E+03 02250 7i66E+15
Co-60 3&4951E44 274,584.76 364,474.92 0.006+00 9.60E+01 1.27E+02 03750 3M31E+15
Cs-134 1.6409E+OD 274,584.76 364,474.92 QO.OE+00 45E+06 5.98E.05 05750 e 9480+16
Cs-135 4.2564E406 274,584.76 364,474.92 0.00+400 1.17E+00 1.55E+00 0J5C0 2.125E+16
Cs-137 2.8791E+00 274,584.76 364,474.92 O.OOE+00 7.91E+05 1.05E+06 1.2500 2.901E+15
Eu-164 1.7388Et01 274,584.76 364,474.92 .0ooE+00 4.77E+04 6.34E+04 1.7500 7AM80+13
Eu-155 1.1616E-01 274,584.76 364,474.92 O.OOE+00 3.19E+04 4.23E+04 22500 12066E14
Fe-65 7.3755E402 274,584.76 364,474.92 0O.OE+00 2.00E+04 2.69E+04 2.7500 7,421E+11
H-3 1.0729E.02 274,584.76 364,474.92 O.OOE+00 2.95E+03 3.91E+03 3.500 8.334+1o
1-129 6.6403E-07 274584.76 364,474.92 O.OOE+00 1.82E41 2.42E41 6C0000 1.966+07
Kr-85 2.8487E41 274,84.76 364,474.92 0.00E+00 7.82E+04 1.04E+05 7.0000 2.181E+06
Wp37 3,1507E-05 274,584.76 364,474.92 0.00E+OO a65E+00 1.15E+01 11.00DC 251.E+06
Pa-231 4.1938E-10 274584.76 364,474.92 0.OOE+00 1.15E04 1.53E-04
Pb-210 8.4083E-13 274,584.76 364,474.92 OOOE+OO 2.31E.07 3.06E4-7
Pn-147 1.28D7E+00 274584.76 364,474.92 O.O0E+00 3.52E+05 4.67E+06
Pu-M38 1.7290E41 274,584.76 364,474.92 0.OOE+00 4.75E+04 6.30E+04
Pu-239 6.9563E-04 274584.76 364,474.92 .OOE+00 1.91E+02 2.54E+02
Pu-240 3.6865E44 274,84.76 364,474.92 O.O0E+00 1.01E+02 134E+02
Pu-241 2.7643E41 274,84.76 364,474.92 0O.OE+OD 7.59E+04 1.01E+05
Pu-242 3.0911t046 274,584.76 364,474.92 0.006+00 8.49E41 1.t3E+00
Ra-226 8.6330E-12 274,584.76 364,474.92 0O.OE+O0 2.37E46 3L15E46
Ra-228 318i7E-t5 274,5e4.76 364,474.92 0O.OE+00 8.74E-2O 4.16E4T9
Ru-106 2.19.E041 274A54.76 364,474.92 0.0OE+00 6.04E+04 6.206E+04
S-279 12339E-45 274,584.76 364,474.92 0.00E+00 339E+00 4.50E+01
US-126 1.0194E45 274,584.76 364,474.92 0O.OE+00 2.80E+00 3.72E+0 O
Sr-90 2.7242E+00 274584.76 364,474.92 0.OOE+00 7.48E+05 9.93E+05
Tc-99 Racl5nci4 274S84.76 364,474S2 O.OOE+OO 1.04E+02 1.39E+02
Th11. 1.0413E-t2 274(84.76 364,474.92 O.COE+OO 2.86E4_7 3_80E__7
Th-230 3.9648E409 274S184.76 364.474.92 QO.OE+OO 1.09E403 1.45E403
Th-?3 &3536E-15 274se4.76 364,474.92 Q.OOE+OO 2.2DE409 304E409
T1-20 4-3888E408 274S684.76 364.474.92 O.OOE+OO 1 Z1E402 11.60E4-2
U-73= 13645E407 274-84 i6 364.474.92 O.OOE+CO 3L75E42 4S97E402 Themal Powmer
U-233 1.7023E4-9 274-584.76 364.474.92 O.OOE+OO 4J67E44 6Z)OE404 Nomilnalt mm borilding
U-234 4-5389E45 274S84.?6 364.474.92 O.OOE+OO 125E+D1 1.65E+01 Otpt HaOu

U-235 -2.8661E-06 274.584.76 0.00 7.95E401 Q24E403 7SSE-01 Wt ja
U-236 I 1S0tE4 2741584.76 364,474.92 _ _OEO _ __E0 &9E0 1JoE4e 2 KX~44
U-238 49.4194E49 274,584.76 QOO0 9.31E403 6.72E403 9.31E403 Tota Tolal
Y490 Z.7248E+OO 274,584.7/6 364,474.92 O.ODE+OD t.48E+05 9S93E+05
Other Radlonuddes 1.46E+06 1S94E+06

IDI.Ter-ltsekSdeniamn.- sm-ps~sw = =*l dwa*~dL- -T
Tomplate Seleetion Summary

Fnin 8FD used Basis for Parameter Differences:
JPcor Moderator.[ HEAV WATER AVW WATER

FW Cadlding MtI A"M
SOL MM Conslflnts: U U

SOL Enrichment % 699599965 40 t100

tnup Summary (MWd) BasIs kwr bumup uted hI estimate:

From SFD Eatimated
Nominal: 274.s54. N b V al ced km Om bony mtl emss adwsd.

Sonding: 364.474.42 Bdu bu sd "tg SctOLsMM mowb ed

Estinated Sp
auupMufticlier Given Sunup Estheated 0OL HWM11ven SOL NM

Nom8,al. 155 1.0I
Illounding:1 Z11

'Reatr stail wen, m am l. svge. shipping or dhe date co An kg tht hd n cese for hW.

'Tow bunup l brd sd t wl b s Xnu be d byBOMhy ms g cbU/xp _ yWd.
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Fuel Radionuclide Inventory Worksheet

L Pyl and Templat lAt ursssatlt
Fuel NaInn FRR P4 CLUSTER UALX NHEU CANADA

SNF85*0: 663
Fue Units & Deacn 131 -MULTI-4IN CLUSTER
Heavy Mtal Uaa BOL.7.645 g 60 EOL.3.383
ROD Swap Sur. SRS

'FueI doa stagt date: 2010
Estimale easa 2010

Templa: HFBR (Heay Water. Alum.. 40 b 100%, UI)
1ampirle B-tupmWP(d 164.6

Temrlpte DSOL HeVy Meta laa (IMl) 0.000377
T-nlat Dev. TIan R ye

Estimated j
Canister usA

10.92

IL Fnit att m q n4. ig. b Y. Y 7 Gusmn Sources
Photon Total

CilWd From Nomsinal Bounfing Fuel NUActiv NomiFud Bon Fuel Enerff Phlosse
FRadionuclld Template Fuel Burntp (UWd)r Buwup (UWdf (Cl) bnamtorlea4Cl) hnvertoies(CI) Group (boundng
Ac-227 6.6950E-11 40,772.53 70600.79 O.OOE+00 2.73E-06 4.73E-06 Avg. MeV
AM-241 4.4057E-3 40,772.53 70,60.79 O.OOE+00 1.S2E+02 315.E+02 0.0150 1.403E616
Am-242m 1.4666E-06 40,772.53 70,60.79 O.OOE+00 5.986E-2 1.04E-01 0.0250 2.9aE6+15
Am-243 3.7151E6-0 40,772m.3 70,600.79 O.OOE+00 1.51E+00 2.62E+00 0.0375 2.6SB5E15
CG14 2.6Z13E-0s 40,772.53 70,60.79 0.0OE+00 1.08E-03 1.97E-03 0.0575 2.752E+15
CI36 4.4441E-31 40,772.53 70,600.79 O.E0+00 1.81E-26 114E-26 0.0c50 t.m0E*1s
Cm-243 s2139Es06 40,772.53 70.600.79 0.OOE+00 3.35E-41 5.0E-01 0.1250 1.645E.15
Cm-244 s262sE-03 40,772.53 70,600.79 0.0DE+00 3.37E+02 5.83E+02 0220 1.485E+15
Cof-O 3.4951E.04 40,772.53 70,600.79 O.OE+00 1.43E+01 2.47E+01 0.3750 7.033E+14
Ca-134 1.6409sE+. 40,772.53 70,600.79 O.OOE+00 8.69E+04 1.16E+0 0.5750 1.346E+16
Cs-135 4.2564- 40M7723 70,600.79 0.00E+OO 1.74E-01 3.01E-01 08500 4.115E+15
Cs-137 2.M71E+00 40,772.53 70,600.79 0.00E+00 1.17E+05 2.03E+05 12500 5.19E+14
Eu-154 1.73886-0 40,772.53 70,600.79 0.00E+00 7.09E+03 123E+04 1.7500 1.478E+13
Eu-1SO 1.161E4-01 40,772.53 70,600.79 0.E0+00 4.74E+03 &20E+03 zz2500 2357E.13
Fe-OS 7.3755E-02 40.772.53 70,600.79 O.OOE+00 3.01E+03 5.21E+03 2.7500 1.438E+11
H-3 1.0729E-02 40,772.53 70,600.79 0O.E0+00 4.37E+02 7.57E+02 3.5000 1.614E.10
1-129 6.f403E407 40,772.53 70.600,79 0.00E+00 2.71E-02 4.6sE-02 6.0000 3.673E606
Kir-85 2.8487E4O1 40,772.53 70,600.79 0.00E+00 1.16E+04 2,01E+04 7.000 4224E+06
Np237 31507E65 40,772.53 70,600.79 0.006E+00 12E+00 222E+00 11.t00 4.846E+04
Pa-231 4.1633E-12 40,772.53 70.600.79 0.00E+00 1.75E2- 2s6106
Pb-210 14063E-13 40,772.53 70.60D079 0.006E+00 5.43E46 9e4E6
Pm-147 1.2367E+00 40,772m3 70,600.70 9 0.0E+00 6.22E+04 o.e4E+o4
Pu-23S 1.72sDE-t 40.772M 70,0Do.79 0QaaE+00 7.05E+03 t22E+a4

Pu-239 .53s63E-04 40,772.53 70,600.79 0.00E+00 1.64E+00 4.20E+00
Pu-240 3.66SE1-04 40,77253 70,600D79 O.ODE+ 1.41E+7 0 2.60E+01
Pu-241 Z.7f43E01 40,772.53 70,600.79 0.00E+00 1.13E+04 1.ssE+04
Pu-242 09411E4-0 40,772.53 70.600 1.76 1.OE+60 126E-01 1.E7-0T1
Ra-226 72433E012 40,772.53 70,600.79 0.00E+00 31.2E+07 S.10E476
RaL-22s 31s17E-1s 40X7723 70,600.7 O.ODE+OO 1.3DE-10 z2.2E-10

tRu 10f ad1oSnu1 40,77257 70,eo3.77 O.O+E+0O 59Mf03 1ssE+04
So- 79 1.23E-05 40.7r23 70ffW.n QODOE+CO 5.03E.01 s.7tE401

Sr-126 1.0194E-05 40,m753 70,S00.79 Q.OOE+CO 4.1ffE.t 7.2aE-0t

Sr-90 Ze7242E+00 40,m72 710f_.79 O _ODE+OQ 1.11E+es t_9ZE+as
Tc-s 3.80s6E-04 40.772.53 70,600.79 O.eDE+00 1.5sE+0r: 2.69E+01

Tb-22s 1.0413E-12 40,772.s3 70,600.79 O.ODE+OO 4.2sE-0s 7.35E-08

Th-230 3sfME-0s 40,77.53 70.60D79 Q.OOE+OO 1.ff2E404 2.80E044

Th= 232 S3E-15 40.m72s3 70.6=7n O.ODE+CO 3.41E-10 s.sDE-to

TEIa6 4.3888E-8 40m.7s.3 70,600.7 QOD0E+oo 1.7nE-M 3.10E403

uLup 1.a64sE407 40,ms3M 70 ffor. u ODE+st simEa3 s.f3E43 Tbumal Power
LI233 1.7aQ3E0s 4e.ms3M 70ffSo.7 QeDE+Do a94E-5 12DE404 Nominal Hem Bourbing
U-234 4.538sE-05 40.77S.63 70,600.79 O OE+00 1.8 5E st ea0ase0 ou. Heat Outpd
LI236 -2.ssN1E-0 40.7m2s3 QOO 1-s4E-01 3.74E402 i1s4Et (lwatts (w^atts)

U-23S 1.6701E-05 40,772s3 70.600.79 O.OOE+O &S.SE-t t.t8E+00 2JzE+03 4.S15+t13
U-238 4.41s4E409 40.m72s3 ODO IJ6E403 1.3sE403 1JsE43 Total Total
Y490 2.7248E+00 40,77.53 70,600.7 OOOeE+00 1.11E+05 1.92E+05

Oher R a_ _ _ __ _ _ 2_t7E+as 3.76E+os

10TemPbite Sdectlon Sums.Y Burip Summty. and Dws aup
Temlat Seadction Summa E r

Fra SFD Used Basis for Paramee D ifrecs
Reactor I HEAV WATER HEA WAtE

Funl addit21d A 2aN AlUMOTm Hbwt Cor atay U
DOL Enkmentw 9310Ct 40 tD 1D0

ElImp Summary (UWdf f a or bumu used In estimatb:
Fro SfD Estinistail
4X772S: ~~~~~~~~~~~bW d~M ft be herq mhmmda~oyd

Boumtb9 ~~~~~~~~70. e o hum B b&a _wf a BOL hs" melko

Estiae BunkW
Bumup Y ula Give sUull Esiae EOM NUIGIve E01. H11

'P 0wnd~ncormmova. st~ ,sdbhp obrotdb conhnklmdq bon esdkwrhjd.

alblal bm for all kid asoiae wfi fti mrwo mudt be dvkl~ by 801 hemv nei rmas 1 gdseciic WCbn* value (MSWdMTn.

j
-l

-.0
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Fuel Radionuclide Inventory Worksheet

Fuel- ad Trplst n ione: nmli
Fuel Kwn: FRR SLOWPOKE (HEU) CANADA

SNF D0 8. 605
Fuel Wais & D_. 2.297 ROD ARRAY

HeavylMetal 1ass: BOL.1.772q, EOL-1 .742g

ROD Storage Site: SllS

'FPe day Ata" dfte: 2010
atim_ " le of: 2010

Temnpate: ATR OJgh Water, Alum., to 100%. U)
Cunplata Opmu sWd: 3672

Tempae BOL Hoa" Met Man WTlV 0.00116689
Tarmnate flclysvTkn: S,_

Estatrted
Canister usA:

1 10.08 1

ELTmetiutes In Xb b Y. Yb Gammal Sources

Photon Total

CVIMWd Fyon Nominal . Bounling Fueas tl Activity Nominal Fuel :oEnding Fuel Energy Photmnesec

Radionuclide Tantplate Fuel Buntup (UWd)' Eurnup UWdf (CI) hwentoeci) ltvetode(CO) Group (bouncdiig)

AC-227 1As4SE-10 2824 56.48 O.OOED00 4.11E-09 8.22E-09 Avg. UeV

An-241 1.1190E-03 2824 56.48 O.OOE+00 a16E-02 6.32E-02 OD150 1.090E+13

An-242m 4.642sE-07 2824 56.48 O.OE+O 128E806 2.7E-05 02O0 2.347E.12

Am-243 1.4921E-06 28.24 56.48 O.OE+00 4.21E-06 8.43E-06 0 2.e6E612

G-14 5.7244E-0s 28.24 66.48 o.OOE+o0 1.62E-07 3.23E07 o0N75 Z130Et12

Ca-Os .13124E-32 28.24 68.48 0.OOE+o00 71E41 7.41E41 0.0850 1.358E+12

Cn-243 2.3676E407 28.24 86.48 O.OoE+00 66E-06 1.34Es-0 0.1280 1.17EE+12

Cm-244 52042E05 28.24 68.48 o.ooEO0 1.A7E.03 2.94E-03 02250 1.1s1E+12

Co-60 3.8208E-05 28.24 66.48 0.00E.00 I8E.03 2.1s0 0275 W.71E+11

CS-134 4.3693E-01 2824 66.48 o.ooE+00 1 .8+01 2.75E+01 05.70 7.682E+12

Cs-135 3.4477E-06 28.24 66.48 0.OOE+00 9.74E-05 1.95E404 oi500 1.072E+12

Cs-137 2.8731E+00 28.24 56.48 o.ooE+o00 81E+01 1.62+02 12500 1.I9+.11

Eu-154 6.2063E402 28.24 66.48 .0ooE+00 2.32E+00 4.63E+00 1.7500 8381E+09

Eu-155 3.9134E-02 2B24 66.4B o.eoE8+0 1.11E+00 2.21E+00 22500 1.754E+10

FeSS5 6.7429E403 28.24 66.48 o.ooE+00 1.90E-01 381E-01 2.7500 _1.00E+60

H.3 1.0699E-02 28.24 56.48 O.OOE+00 2.99E-01 5.99E.01 35000 1.11E+.07

1-129 7.5300E407 28.24 66.48 0.00E+00 2.13E-05 4.25E405 6.0000 3.359601

Kr-es 2.8595E-01 28.24 58.48 O.OOE+00 8.0BE+00 1.62E+01 700 3.745E+o0

Np37 9.5479E-06 28.24 66.48 0.00E+00 2.70E-04 53E-04 11.0000 4221E-01

Pa-231 8 9297E-10 28.24 66.48 0.00E+00 2.52E808 6.04E-4

Pb-210 3.7609E-12 2824 66.48 o.ooE+00 1.06E-10 2.12E-10

Pm-147 2.6482E+00 28.24 56.48 0.00E+00 7.19E+01 1.44E+0W

Pu-238 2.066E0-02 2824 56.48 0.00E+00 5.80E-01 1.16E+00

Pu-239 42B38E04 2824 56.48 o.ooE+00 1.21E-02 242E-02

Pu-240 2.4401E-04 2824 56.48 o.0oE+Oo 6.698-03 138E-02

Pu-24t1 68764E402 2824 6.48 O.OOE+00 1.94E+00 3.8E+00

Pu-242 3.6329E-07 28.24 6.48 O.OE+00 1.03E8-0 205E5-0

Ra-226 3a.46E-11 2824 s648 O.OOE+00 1.07E-09 2.1E8-09

Ra-232 .015E-17 2824 66A. O.OOE+00 8.44E-14 1.69E-13

Ru-2106 I.64E-01 28.24 56.48 0.00E+00 6.2E+00 1.0BE+0 t

se-79 6371E-04 2824 6848 O.ooE+00 3.6E4-04 731E4-04

S1-126 1s.74E-0s 28.24 0.048 3.OE+-0 3297E-04 6.54E-04

sr-0 Z.7sosE+co 2B24 s64B O.ODE+OO 7.77E+01 1.SSE+02

TC-g9 4.223E404 2B24 56.48 QODOE+OO 1^1s42 Z39E402

Th-229 1X348E-12 28.24 66.48 O.ODE+OO 5.32E-11I 1.0EE-10

Th-230 1.7D42EB-0 28.24 66.48 O.OE+O 4.6E-047 9.63E47

Th-232 7.8t32E-16 2824 s6A8 O.ODE+OD 221E-13 4.41E-13

TI-208 4.40S3EOB8 2a124 s6AB O.OoE+oo 1.24E4S 2.4sE-W

W-32 1.3161E4C7 2824 56648 oCOE+OO 3.71E48 7.43E406 Thennl gPower

O-233 IAVUE4E0 28624 56.48 O OOE+oO 6-9s2E4B 1.10E47 Nornal NMe Soundng

U?234 13371E404 28a24 56.48 O.OOE+OD 5.19E43 t.O4E42 Outpl NMoutpu

Uw35 -2.7236E406 28B24 o.0 3-5a7E403 a4sE43 3.57E43 ftsw) twafts)

UF236 1b5493E456 28.24 56.48 O.OOE+OO 4.38E44 S.I5E44 tA3E*W 2ASE4oo

U-238 -4.2851E-09 28.24 0.00. 4.10E4- 4Q9E-5 4.10E46 Total Total

Y-90 2.760E+00 28.24 56.48 OOOE+00 7.77E+01 1.59+02

Other Radionuclides 
1.45E+02 2.908*02I

___________ 
______ ________

Tenglat Selecion Sumimary _ _
FWn ffD Used Lt E o 10r Parameter Differences.

ReaviorBtodo:l ~ AE UGHT WATER

BOL NM U
BOLm nrichment 93.11512415 SO b 100

Bnup Stmn-ry~ l6d)3 8asie tr bumup used In estimate:

Prom SFD Laihatad

Nomlnvlt _[j 2BNevkl 1b admdel d fdu Vy MW em dme kwsd.

11|15 4-fi nw _ b l.

Estimaed BumuWf
Bunup Multiplier Given lSunup Edtimated EOE YWGven EOL HU

BOundl-i - 0.10o

'Reador adm. cwe moal, ae. rr dher dtts eonrvn lto Iadation ceased for KW.

Total bana kbr at ue h asodatedw Ith wodew t nott ba dyvkid by BOL heavy meu mass lo get speclc burnup vskue (MW&V1).

DOEtSWIREP-M
R4r&Ion 0

March 2003
Page C,431 of C,681



Fuel Radionuclide hmentory Worksheet

Lturi and Teniiat lafonn -lo A
Fued Naa: FRR SLOWPOKE (IEU) CANADA

SIW 1 #. 686
Fuel LUnis & Deou 2 -297 ROD ARRAY
Heav MOtal : BOL.1.772k9 EOL.1.74ag
ROD Stoa" SMtK SRS

'Fudl day strt dat 2010
Estimaoaad: z210

Ternta. ATR (Lht Watr, Akfn.. 80W 00%., U)
'T.mpaV B miup(MW40: 3872

T pta 801 Heavy M l Man (UT): 0.00116689
Te. ht. De 1Th. 5 -an

Estnamatd
Canister usage: j

IVxIW W
1 0.08

9.IL Etstiats A Fe 1 . b Y. n b Gamma Source.

Photon Tota
CW dW Froi Nomial Sounding Fue W Atiues Bounding Fu Energy Photonsisee

Radionuclid Template FUEa B=up (fWd) Burnup (UWd . (CI) b en C bwt aCI) Group (boundIn)
Ac-27 1.454SE-10 28.24 58.48 0.00o+00 4.11E-0g 8.22E-09 Avg. MeV
Am-241 1.1190E-03 28.24 56.48 o.OOE+00 3.16E-02 .32E-02 0.0150 1.090E+13
Am-242m 4.5425E-07 28.24 58.48 O.ooE+00 1.28E-05 2.57E-0o O.250 2347E+12
Am-243 1.4921E4-S 28.24 58.48 Q.OOE+00 4.21E-05 8.43E-05 0.0375 2.1666+12
C-14 s.7244E.09 28.24 58.48 o.OOE+00 1.62E07 3.23E-07 0.0675 2.130E+12
0C36 1.3124E432 28.24 58.48 0.00E+00 3.71E-31 7.41E4-31 0.0850 1.358E+12
Cm-243 2.3676E-07 2824 56.48 o.OOE+00 6.6E4-06 1.34E-6 0.1250 1.176E+t2
Cm244 52042E-05 28.24 56.48 O.ooE+00 1.47E-03 2.04E103 0020 31.71E+12
Co-60 3s2c8E-0s 28.24 56.48 O.OOE+00 .08E-043 2.16E-03 0.3750 4.271E+11
CS-134 4.8693E-1 28.24 58.48 O.OOE+00 1.38E+01 875E0481 D08 7.652E*12
CS-135 3.477E408 28.24 56.48 O.oOE+00 1.s-0 1.1E44 0-10 1.072E+12
Cs-137 2.8731E+00 28.24 5648 O.OOE+00 19E8+01 1.62E+02 12500 1.994E+tt
Eu-154 a2053E402 28.24 s6.48 O.OOE+00 2.32E+00 4.63E+00 1.7500 8.tE+09
Eu-215 39134E-02 28.24 56.48 0.OOE+00 1.11E+00 2.21E-0 2z250 1.724E+io
Fe-s5 B742E4-03 2824 56.48 O.OoE+00 1.89E-0 3 1E.38 -7500 t9
H-4 18.8848E02 2824 58.48 0.OOE+00 Z.99E401 ssE401 0.0x 1.11E+7
P-129 7.5300E807 28.24 58.48 O.0E+00 13E-06 42.E0s 5.0xo- 30sE+M
Kr-85 2.85458-01 28.24 56.48 O.oOE+0o 08E+00 1.02E+01 7.0xo &745E4W
Np-237 2479E08- 28.24 58.48 O.OOE+00 Z.70E4-4 13.E4-4 1 I o 4.22tE-01
Fa-231 19297E-10 2a.24 56.48 0.008E+00 252E880 5.04E488
a-7210 93760E-12 28.24 56.48 O.OOE+00 t.C6E-10 7.12E-10

Sn-147 2s54s2E+o0 28.24 56.48 0.0E+O 7.1-E+01 1.44E+02
P-23S 2.70580E02 2824 56.48 0.00E+00 5.87E701 1.16E+0O
PuT99 4.2S3sE-04 28.24 56.48 0.00E+00 1.21E-02 2.42E-02
Pu-240 2.4401E404 28a24 5s.48 OOOE+00 6.89E43 1.3sE402
Pu-241 6.S7S4E402 2a.24 56A48 O.OOE+oo 1.94E+00 &88sE+00

Pu-242 3.632E4-17 2a24 56.48 0.00E+00 15.3E8-1 2.08E-10
Ra-220 318042E-16 28.24 58.48 o.OOE+00 1.07E-09 Z15E-09
Rd-22S 7.82E-15 2a24 56.48 0.000E+0 144E-14 1.94E-13
Ru-106 t1sossE401 28.24 s&48 o.OoE+oo 5.3sE+00 1.0sE+01

s-7,9 12938E-05 28.24 5S6.4 O.OOE+oo 3.65E404 7.31E044

Sn-120 141574E-08 2824 58.48 0.0085+00 -1.E2-06 249-06
Sr40o Z7505E+Oo 2s.24 5SSAS O.OCE+OO 7.77E+41 1SS5E+02

Tc499 4223sE404 28.24 5S.48 o.COE+OO 1.1sE402 2-ME02

nTF22s 1.888sE-12 26.24 56A8 O.OOE+nt5 C32E-1bb _ _._E-10_

Th-230 1.7042E4S 2&24 56A48 O.OOE+oO 4.s1E407 963E407

Th-232 7.8132E-15 2a124 58.48 GnODE+00 Z21E-13 4.41E-13
TI-206 4.4083E-0s 2s24 51348 n.o0E+00 124E4S6 Z49E406

U-232 1.31s1E407 28.24 56.48 O.OOE+oO 3.71E-0S 7.43E4S6 Thra Poe

U-233 11.9564E49 28.24 5e48 O.OOE+oo SsE-08 1.10E407 Norniinal Hed Bounding,

U-234 th3711E-04 28.24 56.48 QOO0E+oo) St9E43 1.04E402 oput Head OuW

U-235 -Z723sE4S6 28.24 o.oo 3-S7E403 3A9E43 3S7E43 (waft) Mlatts)
W23S 1.5493E45 2tL24 5448 O.OOE+OO 4.3BE404 S.75E404 1AE0 2.50,
UI-Z38 -42851E49 2S24 0.00 4.10E456 4.09E405 4.10E4-5 Total Total
Y-90 2.7505E+00 2824 5S.48 O.OOE+OO 7.77E5+01 1.55E+02
Other Radioncls 1.45E+02 2.90E+02

I.Teanpat Sdecth SW- lp ! Sumrnnt. ard aheclm, - >~ - .: ~
memplabt Selection Summary I

F an SFD Used for Parameter DifferenceJ:
Reaclor Modr UGHTWATER UGHrWATER

FuM Cladift ALU1 AIJU14
BOL HU Cstnts U U

BOL Enicmdent 93.11512415 6010100

fumrupa Summary (lIWd) fada or bumup used In estimate:
Fro SFD ~ Esmted

cidanhla28 N l caV cd kute# " neM mjm dm
Bedheaubd ~ _564 hb saaredlotabeta two*

Checks __ _ _ _

Bumup MuRIP11r Gbv Buu Estmtd EO(. H U)~e EOL HY
Hominh 0.Os1 1

ecudh0i.10 .
RdaCWr shudwn, corn MMOVd, ataa, **pN or olW daft cm mat hradam ed ior l.

iTbW _Up f05 al fud moodated wi h O8v Wwkul" sM be dvidad bY ma. MVey meld maIS to got Spedile Mm_ vduee (WdU.

j

-J

-I
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Fuel Radionuclide Inventory Worksheet ; -
P.Fad andi TORte, Warme d

Fuel Im:w FRR SLOWPOKE tEU) CAADA
SNF D t 668

Fuel Uhits & Dan 2 -297 ROD ARRAY
Hey Metal Mass: BOL1.7732g; EOL1.74a2g
ROD Stonae Sits: SRS

'Ful decay Nt Gat: 2010
Eatknatea sat: 201O

Template: ATR (UgN Water, An., eO to 100%. U)
'remplate urmupw(Wd): 367.2

Trnplate BOL Hey Metal Mass (K): 0.00116689
T-nb. n Tb- 15s

Estknated
Canister usage:

1wx18
0.098

L SEtimates In xX , Y. Yb Gamma Sources

Pthoton Total
CiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Phdtonshec

fladionuckle Template Fuel Burnup (UWWd) Sumup (Wdy (C) bIventorles(CI) brventarles(CI) Group Mounding)
Ac-227 1.454SE-10 28.24 56.48 0.OOE+00 4.11E-09 8s22E-09 Avg. UeV
Am-241 1.119E0-03 28.24 66.48 O.OOE+00 3.16E-02 6.32E-02 o.16o 1090E+13
Am-242m 4.6425E-07 28.24 68.48 0.00+00 1.2sE-05 2.M7E-0 0.6250 32-47E+12
Arn-243 1 AO21E-06 28.24 56.48 0.00E+00 4.21E-05 a43E05s 00376 Z1e6E+12
C.14 5.7244E-09 28.24 68.48 O.OOE+00 1.62E-07 3.23E-07 00675 Z130E+12
0-a46 1.3124E-32 28.24 86.48 0.00E+00 .71E-31 7A1E41 0D6S0 1 3s8E+12

-1243 2.3676E-07 28.24 56.48 0.000E+00 6.Ee-06 134E.05 0.1250 1.176E+12
Cm-244 s.2042E-5 28e24 56.48 O.OOE+OO 1.47E403 2.94E-3 0225D t1s11E+12
Kr-eS 32.85SE-01 28.24 68.48 0.00E+00 1.08E403 1.16E43 7.80 ss71E+10
Cs-134 4.693E-01 28.24 56.48 Q0DE+o0 IE-+01 2.75E041 00500 74e32E+12
Cs-135 3.477E468 2824 6.48 n.ooE+Oo 9.74E-06 1.ssE404 oMsoo 1.072E+12
Cs-137 2.8731E+00 29.24 56.48 QOOE+OO &11E+01 1.62E+a2 12500o 1.9-^4+11
Eu-154 8.2053E-02 28.24 W.48 O.OOE+OO 2.32E+00 4e63Eo0 1.7500 a361E+09
Eu-1ss 3&9134E402 28.24 s6.48 O.OOE+OO 1.11E+CO Z21E+OO z22o 1.754E+10
Fe-ss e.742sE403 28L24 56.48 O.OOE+OO 1.90E-01 3s81E41 z-7soo~ tD0sE+06
H-3 1.0s9sE-02 28,24 58.48 O OOE+OO 2.99E-1 ss9F4-1 3.5000 1119E+07

1-129 7.s3D00E47 28,24 56.48 OOOE+OO Zt13E-0s 4.2sE-0s soxo 3ff9E+01
1@45 2.8595E-1 2824 5648 O OOE+OO S.0SE+0D 1 .62Et41 ?.o000 3.74sE+oo
Np- 9,547SE-08 28.24 56.48 O OOE+OO Z.70E404 s3sE404 11.omo0 4221E-01

28.24
2 28.24
D 28.24
? 28.24
1. 28.24

68.48 0.OOE*00 2.52E-08 5.04E-08
56.48 0.00E+00 1.06E-10 2.12E-10

1.44E+02
Pu-238
Pu-239 4283sE-0
Pu-240
Pu-241

28.24 68.48 O.OOE+00 6s89E-03 1.38sE02
28.24 68.48 O.OOE+00 1.94E+00 3.ssE+00

Pu-242 3 .6329E-07 28.24 56.48 O.O0E+00 1.03E-05 2.06E-05
Fa-226 3 0.00E+00 1.07E-09 2.1sE-0s
RF-2s 6.4E-14 1.0E-13
RU-106
Se 79 1.2936E-06 28.24 s6.48
Sn-126 1.1574E-05 26.24 66.48 0.000+00 3;27E04 6.54E-04
Sr-90 2.75050E00 28.24 66.48 0.OOE+00 7.77E+01 1ssE+02
Tc 99 4.2239E-04 28.24 68.48 0.000*00 1.19E-02 239sE02
Th.229 1.884E-12 28.24 86.48 O.OOE+00 5.32E-11 1.06E-10

2'824 5848 O.OOE+OD 4.81E47 s.^3E-07
O.OOE+O0 2.21E-13 4.41E-13
0.000+00 1.246-06 249E-06

U-2 2
11-M3
11-234

AA_ AA A _ - - A - _ - A - - _ . _

3151E47 2824 56.48 .OOE+00 3.71E-06 7.43E-06 Thermal Power
E-s 1.10E047

U-235 -Z7235E-06 2824 0.00 3s7E-03 3.49-03
U-236 1.s493E-06 28.24 6.S4 0.00E+00 4.38E-04
L1-238 -428s1E-0s 28.24 0.00 4.10E-05 4.09E-06
'V.90 2.75060.00 28.24 56.48 0.00E*00 7.T77E01

Nomina Heat N ounding
Output Heat Outpt
fWatts) Watts)
1A4E000 28E.400

Total Total

-. Other Radonucles 14AE+02 2.90E+02
Teullqwpte Sellecdo

&,tmplate Selection St
_
aS. *^"_ r."_.

Reactor 1tr UQHTWWA1ER UGIr4 WAlER
Fuel Claddbtg AUJM ALUM

SOL. HU C tnts
BOG. Erkhmerd -10 .11I12415 8Oa 100

--. - -1-

Uumup Summnwy _MWd_ B bfor burnup used In estimate:

Momital: 28 bum otldaw NMelue say a.us - 1t"&
Soundnr~~~~~~ 66S. enwdeg .uamelahet**alawl bwWq.

Checks

Estimated Bumupf
M ultpr Gwin slmur^ 1e d 0tt NIGkvn COL NM

Neomial: 005 a O n01
Boundhng: 0

:'Reacor atuktwr. ore mmoval. sko., W*pV or adr abde com*lg ml badaon ceasedor ftu.

*Tftal bmv f.r frul kWassodated uit his wouksheet munt be ivided by 8O0 heavymetal mass to get 5pad ic bumnp vuluets (tWMI ).

D0EISNF/REP-078
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-I
Fuel Radionuclide Inventory Worksheet

l~udan W4 wr-late Intonmtonu -~'
Fual Home: FRR SLOWPOKE (HEU) CANADA

SNF ID2. 660
Fudl Units & Deacr, 2- 297 ROD ARRAY
Heav~y Metal Mesa BOLsl.7725g; EOL=1.742109
ROD Storag SlW.c SRS

'Fue dea stt dotS: 2010
Estimates as of 2010

Templatec ATR (Uph Walte, Akira.. 60 I 10C0%. U)
-Tre 9 5t. SurJp(MWd): 3672

Terplate lOL Heavy NMal Ma (1T): 0.00116689
Templats Dung Tha 5 yeo

Estknated
Canister usage j

IrxliO
I 0.06

jII. Esdmustg .. I 1M N .b b Y. Yb Gauma Source.

P~otoO Totl
CUIMWdF P.O NobInal . BoundngFuel IniaAciviSy, Nominal Ful BoundagFul En P o e

Radlonucilds Ternplate Fuel Bumup (UWdf Bumuop (UWd) (CCI) biVeNtoaie(CIJ) wInntodriC Group (boundind
Ac-227
AM-241

56.44 O.O0E+00 4.10E-09 021-9 Avg. MeV
5844 n.OoE+00 16-2 6.329-02 0.0150 1.089E+13
5&44 O.ODE+00 128E-0s 2.56E-05 0.0250 2.346E+12
58.44 O.ioE+00 4.21E-0s 8.42E-05 I 0.0375 2.165E+12

I

1.4921E-06 - 28.22
C-14' s.7244E-09 28.22 5se44 O.OE+O 1.62E-07 3.23E-07 I O75 2.129E+12
Cl-O 1.3124E-32 56.44 0.00E+00 3.70E-31 7
Crn-243 23676E-07 2.22 S5.44 .OOE+O0 e
CM-244 E+00 1 o20 1.150E+12

Co4O .Eao 1.01I3 216E43 0.3750 5.567.+11
0.O0E+00 1.37E+01 2.75E+01 I o05750 7.647S+12

34477E 0o 28.22 56.44 0.00E+00 9.73E-06 1.95E-04 I 0.6500 1.071E+12
2.8731E+00 28.22 56.44 O.OOE+00 &11E+01 1.62E+02 1 1.2500 1.992E+11 -I

ELA-154 8.2053E-02 2822 56.44 O.OOE+00 2.32E+00 4.63E+00 1.7500 8.355E+09

Eu-1ss a9134E-02 2822 5.44 O.OOE+00 1.i0E+00 221E+00
Fe-55 6.7429E-03 26.22 5644 0.00E+00 1.90E-01
H-3 1.0599E-02 2a22
1-129
Kr-85
Np237
Pa.231
Pb-210

7.5300E-07 28.22
2.859gE6 t 28.22
9.5479E-06 28.22
8.2979-10 28.22

1.61E+01 I 7.000 3_742E.OO
3.3579E0`1

5.44 0.00E+00 2.69E-04 539E44 I 11.000D 42tSE-01
56.44 O.OOE+00 2.52E-08 5,04E-08

&7609E-12 28.22 5644 0.00D+00 1.06E-10 2.12E-10
Pm-147 2.5452E+00 56.44 0.00E+00
Pu-238
Pu-239
Pu.240

2.0550E-02
U.

MOOE+00 6.89E-03 1.38E-02
Pu-241 6.764E-02 28.22 56.44 O.OOE+00 1,94E+00 &.62-07
Pu-242 7.6329E-7 28.22 56.44 O.OOE+00 1.03E4-5 Z4.41-15
Pa-228 38045E-14 1 28.22 56.44 O.OOE+0 1.0749-0 2.1E-09
Ra-228 1.9902E-15 28.22 56.44 O.OOE+00 8.44E-14 1.69E-13
Pu-106 1.905SE401 28.22 56.44 O.OOE+00 5.2E06 1.081E+01
S-279 1.8793-064 2822 56.44 O.OOE+00 .65E-04 7.30E-04
11-126 1.1574E99S 28.22 56.44 0.OOE+00 3427EQ4 6-53E-04
r-90 2.7505E+00 2822 56.44 0.00E+00 7.76E+01 1.55E+02

TC-99 42239E-04 2822 58.44 OOO0E+OO 1.19E42 238E402
The29 1.8841E-12 28.22 58.44 OOOE+OO 5.32E-11 2.06E-90
Th-230 1.7042E486 2822 56.44 O.OOE+CO 4.8t1E47 9.62E407
11F232 7.8132E-15 28.22 58U O.OOE 00 2.20E-13 4.41E-13
TIL-20 4.4063E408 28a22 5&44 __OOE+_ 1_24E48 Z_49E45
UL232 1.3151E407 28.2 58.44 O.OOE+OO 3.71E-08 7.42E486

U-233 1.9564E4D0 28.22 5B.44 O.OOE+CO 5.52E-09 1.10E407
UL-234 1.8371E-04 2822 56.44 O.OOE+OO 5.1BE43 1.04E402
LL-235 2P7235E-08 28.22 0.00 3.57E43 3.49E403 3.57E43
U-236 1.5493E456 2822 56.44 O OOE+0O 437E404 8.74E044
LL238 -4.2851E-09 2EL22 °°° 4.10E405 4.09E405 4.10E-05
Y-90 2.7505E+00 28.22 8eu4 O.OOE+OO 7.76E+01 155E+02
Odw Radbntx:do 1.45E+02 2.90E+02

Teat Selection Swummary _

From SFD Used Basis for Parameter Difflrnces,
Reactor Modeator. UTWAlEIR LGTWATER

Fuel Clddhi ALUM ALUOM
SOL HU Cmsfewfr LI LI

am E % 5 93.11512415 60101100

8urnup Sumnmary (_Wdf for burnup used In estimatac
From SFD ExUthltd

torniall anp dfal Om tal M dto hwq mot amldeo
BeundhIW.V __ b asi 1o

Checks

BstGhlate Est d VOL HIWGhu fOL.HY

~Rea0r oldose.cornrem RI. oorga1sipptim r06erGivtenconuotig stactrradalI ceasedIcrfHUBoumhc 0.105 0

Thermal Power

NominHal N Boudig;
OutpA "ea outpd

IIA3E+00 2.86E+00
Total Total

'Reatorw ford foel assolaplhd e. t*S woeoreet dr* cobddm , that mdekl caasel t br val

*ToWa bwrV hr &X1 tud anoiat wit Ot woks mudt be dvkbsd by IXXL hay is man b 9d spemcli 1x vakum (MWdJI).

D0EISWNF/RP-070
Rsvison 0
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Fuel Radionuclide Iventory Worksheet -I -

L Faeetnd~ewllaBtt Jnfwuion z .
Fuel inw: FRR SLOWPOKE I)EU) MONTREAL

SNF D A: 667
Fuel Units * Dectr 2 -297 ROO ARRAY
Heavy Metal Uses: SOL.t.772kg: EOL.I.742k9
ROD Storage Site: SRS

'Fuel decay es date 2010

Esthetes as o: 2010
Template: ATR lIght Water, Alun.. 60 to 100.. LO

A demplate Bumup(UWd): 3672
TMlate BOL Heavy Metal Mass (M): 0.00116689

Temolata Decay Toue: 5 wears

Estimated
Canister usage:

181(110*
0.08s

I.Estiimates ai n Rb Y. Ya Gamma Sources

: Photon ToWa
CkiVWd From Nominal Bounding Fuel 11al Activity nominal Fuel Bounding Fuel Eneoy PTotal

Radionuclide TemPlate Fuel Bumup (lUWdf Bumup (UWdf za) b linvore(C entore) Group (bounding)
Ac-227 1.4545E-10 28.24 56.48 0.00E+00 4.11E-09 822E49 Avg. MaV

Am-241 1.1190E43 28.24 56.48 O.OOE+00 36E4-02 6.32E402 O.S10 1e0E013

Am-242m 4.5425E.07 28.24 68.48 0.00E+00 1.28E-05 2.57E45 0.0250 2347E+12

Am-243 t.4921E46 28.24 56.48 O.OOE+00 4.21tE-05 B43E45 0.0375 2.166E+12

C-14 5.7244E4g 28,24 68.48 O.OOE+00 1.62E-07 323647 OWS75 2-130E+12

CR36 13t24E42 28.24 56.48 O.OOE+00 3.71E-31 7.4E-31 0.0650 1J68E+12

Cm-243 23676E07 28.24 56.48 0.00E+00 6.69E-06 134E45 0.1250 1.176E+12

Cm-244 6-2042E605 28.24 56.48 0.006+00 IA7E-03 2.94E403 020 1.151E,12
Co60 3BE208E5 28.24 56.48 0.OOE+00 1.OE643 2.16E43 03750 5.571E+11

Cs-134 4.A693E-01 28.24 56.48 0.0OE+00 1.38E+01 2.75E+01 0.5750 7JGS2E+12

Cs-135 3.4477E-06 28.24 56.48 O.OOE+00 9.74E-05- 1.95E-04 08500 1072E+12

Cs-137 2.8731E+00 28.24 56.48 0.00E+00 8.11E+01 t.62M+02 12500 1S94E+11

Eu-154 8203E-02 28.24 66.48 0.00E+00 2.32E+00 4.63E+OO 1.75C0 8361E+09

Eu-155 3.9134E.02 28.24 56.48 0.00E+00 1.11E+00 221E+O 22500 1.754E+10

Fe-55 6.7429E43 28.24 56.48 0.00E+00 1.90_-01 3.81 E01 2.7500 1 009E+08

H43 1t699E40 28.24 8_.48 0.00_S+00 2.99E41 899E-01 3.50 1.119E487

I-129 7-5300E-07 28.24 58.48 0.00Q+00 2.13E46 4.25E405 5JCOO 3-359E+Ot

Kr485 2.8595E41 28.24 58.48 0.00E+00 8.081+00 1.62E+01 70000 3.745E+O0

Np-237 9.5479E46 28.24 56.48 0.00E+00 2.70E44 539-04 11o0000 4.221E-t

Pa-231 E92976-10 28.24 58.48 0.00E+00 2.52E48 5.04E48

P6-210 3.7609E-12 28.24 56.48 0.06E+00 1.086E-10 Z12E-10
Pm-i147 2S452E+00 28.24 56.48 0.006+00 7.19E+01 tA4E+02

Pu-238 2.0Z5E-02 28.24 56.48 0.00E+00 5.80E4t1 1.16E+0
Pu-239 42838E44 28.24 58.48 O.OOE+Oo 121E42 2.2E-02

Pu-240 2.4401EE44 28.24 6648 O.OOE+00 689E643 1.38E42
Pu-241 6.8764E42 28.24 56.48 0.00E+00 1.94E+00 388E+00

Pu-242 3.6329E47 28.24 56.48 .OOE+0O 1tO3E45 2.05E45

Ra-226 3.8045E-11 28.24 5648 Q.OOE+O0 1t07E49 2.15E49

R-228 2.9902E315 28.24 56.48 0.0OE+00 .71E-14 t.36E-t3

Ru1t36 1.9055E4t 28.24 56.48 0.00QE+0 552E+OO 1.08E+Og

Se279 1293E0654 28.24 56.48 O.OOE+OO 3.65E44 731E044

91F26 1.1574E45 28.24 56.48 0.00E+00 327E644 a.544

Sr-90 2.7505E+00 28.24 56.48 Q.OOE+00 7.77E+01 t.55E+02

Tr99 4.Z?39E454 28.24 56.48 O OE+O t1.t9E402 2.39E-02

Th2Mu tJ8UE-t2 28.24 56.48 QOE+OO 5s32E-ed te.O6E-t

TIFZ30 t.7042E408 28.24 56.48 u.OOE+OO 4AtsE4s 7 9.63E407

Th-232 7Jt132E-t5 28.24 56.48 QOOE+OO 2t1E-13 4.4tE-i3
T8~208 4.4063E408 28.24 56.48 O.OOE+OO t.24E486 2.49E406

LI-32 t.3t1tE-07 28A24 56.48 O.OOE+OO 3.7tE4B 7.43E406 Thenma Powrer

U233 t.9s64E469 28A24 56.4U O.OOE+OO 5.52E48 t.tOE47 Nomiiu " Ht ouding

U-234 tJ837tE404 28A24 56.48 O.OOE+OO 5.t9E403 t O4E42 Oulpu mma output

U-=5 -Z7235E486 28A24 0.00 3.57E403 3.49E403 3 57E43 (aft) (waft)

U238 tS%4g3E405 28.24 56.48 Q.OOE+OO 438E404 a.75E404 t.A3E4OO LBE#G

lP238 -4.285tE49 28L24 QOO( 4.tOE405 4.Q9E405 4.1E4 Total Total

Y 90 Z.7505E+00 28.24 56.48 QOODE+OO 7.77E+Ot t.55E+02

Other Padionud stt M .45E+02 2.90E+02

Tumpmate Selection Surnm. a
Frm 8FO Use f~bor Parameter Differences:

Rewbor= - LIenor GHT WATER LGI~f WATER
Fu Cltg. Z.UI ALUM

IIOL E et %I 93.t05124ts 0 o 10o

Buerup Sumneary eWdf e m Bals for burnuc used h emate:
From SFD Ex~nte

otal rtel 244 ml be t he mel ee ha t hevy bump valse d.

BotxtdNi nwFI 57.48 March 20( db8 nbw

UM Mul4tiplir Ght7n Buu Estima~te EO II/Ghv EOL. NM

'R-no Wxbr. core reoal, doee whg or olher dw corrmni; that iradiation moo br bw.

'rotal tm for II luel aesd led WMs Ot w* murt be dvde by BOI1 hravy molmass to got ollc hrIup sk~ (mwdVM).

DOEISNeREP4oC
_Revsion 0
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Fuel Radionucilde Inventory Worksheet I
I. Fed anS Toplste Wurutioa -.. :

Fuel une: FRR TARGET CANADA
SWP ID f: 671

Ftel untsW * Deaor: 952 -PARTICULATE
Heavy Metal Mess: BL-49223kg E0g49223kg
ROD Shoree UtE ORS

'Feldea start date: 2010
Estimats meof 2010

Template Paedeier O9 Water, SST, to 0 100%, U)
'Temtlate ump4UWd): 6.01

Template 301 Heavy Metal M (IfT 0.00012882
Trneat. Deca Thne A wems

Esthmatetd
Canister sA:

16'x10
1165.33 1

FfaEtimtes In X,, *' b Y. Y* Gamma Sources
Phtoton Total

CUMWd From Noadnal Eourding Fued hbft Activity Nominal Fuel Sounding Fuel Enegy Photoneec
Radlonucilde TenWlate Fel Bumup (MWdW rE MWdf ICI) mventodr CI) trventorles(CI) Group (boundlng)
Ac-227 .9667E-9 9299.68 18599.37 O.OOE+00 1.83E-05 .66E4-5 Avg. MeV
Am-241 4468E-0 9,299.68 1599.37 O.o0E+00 4.60E-01 920E-01 0.0150 3.657+1s
Am-242m 9.7537E-09 9299.68 18599.37 O.OOE+ 9.07E05 1.81E-04 orso 7.8016+14
Am-243 9.88025-0 9299.68 18,99.37 O.0OE+00 9.19E-06 1.84E-05 0.0375 6M91E14
C-14 2.30ssE44 9299.68 18,59937 o.OOE+OD 2.15E+O0 4.30E+00 o0s75 6.s9+14

836 1.2261 E-06 9259.68 18,59.37 O.OOE+oo 1.14E-02 228E-02 O0.85 4.435E+14
Cm-243 .1581E-10 9,299.68 18,599.37 O.ooE+00 4.80E-06 9.59E-06 0.1250 3.539E+14
Cmn244 7.3012E.09 9,299.68 18,599.37 O.OOE+Oo 6.79E-05 1.36E-04 0200 3.mE+14
Co60 3.6556E+00 9299.68 18,599.37 0OCOE+00 3.40E+04 6.80E+04 O.375 1.7835E14
Cs-134 72063E-02 9299.68 18,99.37 0.OOE+00 6.70E+02 1.34E+03 05750 2161E+15
Cs-185 3&0316E-05 9299.68 18,599.37 OO.E+00 2.82E41 5.64E401 0.S00 1D46E+14
Cs-137 29002E+00 9,299.68 18,59937 O.0E+00 2.70E+04 5395E+04 12500 5353E+15
Eu-154 7.5025E-3 9299.68 18,5937 0.00E+00 696E+01 1.40E+02 1.7X00 1.7845+12
Eu-15S 4.6123E-02 9299.68 1859.37 O.oOE+00 4.29E+02 8.58E+02 2250 5.104E+12
FP-W5 3&6439E+00 9,29.68 18,59937 0.OOE+00 3.39E+04 6.78E+04 Z-7500 2ss6E+10
H-3 13s24E-02 9,299.68 18,59.37 O.OOE+00 1.26E+02 2.52E+52+ 300 3.197E+09
1-129 7.3195E-07 9,299.68 18,599.37 O.OOE+00 6.81E-03 1.36E-02 s.0 6.710E+02
Kr-8s 2.8686E50 9299.68 18,599.37 O.E+00 2.67E+03 5.34E+03 7.0000 7J503E+01

237 1.147sE-06 9299.68 18,599.37 0OE+00 1.07E-02 2.13E502 11000 6835E+00
Pa-231 1.0990E508 9,299.68 18,599.37 0.OOE+00 1.02E-04 2.04E-04
Pb-210 8.0782E-1 9,299.68 18,599.37 O.OE+00 7.51E-1 1 1.50E-10
Pm.147 3.2097E+00 9,299.68 18,599.37 o.ooE+00 2.98E+04 5.97E+04
Pu-238 3.7404E404 9,299.68 18,599.37 .OOE+00 3.48E+00 6.96E+00
Pu-239 6.6839E-04 9,299.68 18,599.37 O.OOE+00 622E+00 1.24E+01
Pu-240 8.7121E-05 9,299.68 18,599.37 O.OOE+00 8.10E-01 1.62E+oo
Pu-241 3.0283E403 9,299.68 18,599.37 o.ooE+00 2.82E+01 5.63+O1
Pu-242 1.9717E-09 9,299.68 18,599.37 O.OE+00 1.83E-06 3.67E-05
Ra-226 7.3527E-14 9,299.68 18,599.37 O.OOE+00 6.84E-10 1.37E-s
R-a 772096SE-12 9,299.68 18,599.37 0.00E+00 7.27E-04 1.13E407
Ru10-2 2.9831E4- 9,299.68 18,599.37 o.OE+00 1.54E+Q3 3 07E+03
Se-279 3228E5-0 9,299.68 18599.37 0.OOE+00 1.23E-01 Z46E-01
Sn-12e E.14s4Es-0 9,299.68 15.037 o.O1E+0 1.87E-01 Z.14E-01
Sr-9D 2.7854E+00 9,2988 i.5s9.37 Q.OOE+00 2.ssE+Q4 5&IsE+04
T1299 41.616E040 9,299.68 18,599.37 0O.OE+00 4.34E+10 16-E+OD
Th-229 2.736SE-12 9,299.68 18,599.37 0.005+00 2.73E48 5.16E+4
Th230 &~262E-11 9,2ss.68 1LS99.37 QO.OE+CO 3&01E-7 eo7E-07
Thr232 Bao45E-12 92.99.8 1a9e37 QOOE+CO 7.72E54 1.94E047
71s208 2.6722E8 9299S8 1&599.37 QO.OE+CO 2.49E-04 4.s7E044
W232 7.7720E408 929.68 1^69937 n.OOE+00 7.23E44 1.45E403 Thgml Poweir
U-233 2.sB34E-0s _ 92598 raS99.37 O.ooE+oo 2.77E-05 65s6E-s Norninal Heat Sounding
U-234 3 527sE407 929.68 18&S99.37 O.DOE+oo 328E403 6 5eE403 Outpu MGM output
U-235 -77761E-06 929968 0.00 5.14E401 4.88E-01 S14E41 Matta)s (waft)_
LJ-236 1B6190E405 9259.ff8 1&S59937 O.ODE+00 1.51E401 3.01E41 11.111F42 1J7+03
U-238 -P-&%7E409 92.99.681 0.00 S-SSE402 8#E402 856E4f2_ Total Tela
Y-90 f 7870E+00 9259.68 18S599.37 O.OOE+00 2.59E+04 S18E+0
Other Radinulides 4.89)E+04 9.78E+Q
11].ta Te ate Seledioi S ... Bnup SF ri, nd s -- :,
Template Selection Suenya ,_

m 8F Ua d Basis for Pwameter D1fferences:
Hato : UWATER UGHT WATERW z wsledb 1 g_

elu Cldd9 OE SST Tlb kad mesP MdT _ wvpt vkT wd dS pd "_dms 9 - b#d
SOL Tal Cosituentse 1se ue i gg re œ man) :

IOL lil rtl % 46.34531901 6 b010100

I(MWd__ l adss for bumup used In estimate:
FjPwn SFD E__im___ed

9.299.68 n wlsmebdlbe 2% d8X 808 ty mebl e
S d99 .3ih sg bu, medt le be eoeeaI ttwai

WEtknated Uumupf
Bunm multkr GIven 8umup Esthnated C0L HNMIGen E01. M

- Nminal: 0.40 os

'Reacar *vder. core removd. rae. Moppbhuo redr drle wtrmng SW Irreration ceased for fue.

'Tdol bumnnp hr el ue assoddaed wi fis worluhee must be rivldud by 901 heavy metal man to get spdlic bunv* vaues (MW6AT).

DOEISNF-REP70 -
_Revisin 0
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Fuel Radionuelide hwntory Worksheet - - -

X FiSdan ITe iatejaforqation
F"el oM: FRR TUBES 11132 LEU) DENMARK

SNF D #: 298
Fuel Unps & Dow: 184 -ASSEMBLY
Hea Mea Km: SOL.165.6kg: EOL.142.618kg
ROO Storage Site: SRS

'Fuel decay tar3 dat: 201O
Eatlmadesaseo: OD1O

Templae: HFBR (Heavy Water, Alain., 10 ID 20%. U)
atemptae llunup(MWO: 15

Template 30L Heavy Metal Mass (UT): 0o.004201
Tonte Deca Thee: 5 wears

Estimated
Canister usage:

5.11 1

II EAtiaiotts M x ,, s. b Y Y Gamma Sources

Photon Total
Ci/MWd From NoBminai Bounding Fuel inttial Actity Nominat Fuel Sounding Fuel Energy Photonstsec

Radlonucide Template Fuel Burnup (UWdl lBumup (MWCd (CI) hIventorles(Ci) vwentoeCI) Group ounding)
Ac-227 1.7533E-10 21,843.20 43,686.40 0.00E+00 3.83E-06 7.66E-06 Avg. MeV
An-241 1.278sE-02 21,843.20 43,636.40 O.CCE+CO 2.79E+02 5.58E+02 0.0150 7s2SE+t1
Am-242m 9s5467E-06 21,843.20 43,686.40 0.00E+00 2.09E-01 4.17E01 0.025D 1.708E+t1
Am-243 641OOE-06 21,843.20 43,686.40 0.0E+00 1AOE4-01 2.80E-01 0.0375 1S5E+.1
C-14 2.9673E-08 21,843.20 43,686.40 O.OOE+O0 6.48E-04 1.3I-E03 0.0575 1864E+*1
CF36 s.9513E-35 21,843.20 43,686.40 0.002+00 1.30E-30 2.60E-30 0.08c0 9.7&9E+14
Cm-243 1S7M-06 21,843.20 43,688.40 0.002+00 6.9E-02 1.39E-01 0.1250 8.170E+14
Crw244 1.9640E-04 21,843.20 43,686.40 0.00E+00 4.27E+00 8.64E+00 0.0 s.344zE+14
Co-Os 1.1753E-04 21,843.20 43,686.40 0.00E+00 2.57E+co 5.13E+00 0.3750 4A02+14
Cs-134 3i3060E-01 21,843.20 43,686.40 O.ODE+00 7.22E+03 1.44E+04 0.5o75 .587+15
CS-1 4.8607E206 21,843.20 43,686.40 O.00E+00 1.06E-01 2.12E-01 08800 s26E+14
Cs-137 2.8607E+00 21,843.20 43,686.40 OCCE+DO 6.25E+04 1.25E+05 12500 1310E+14
Eu-154 6.993-02 21,843.20 43,686840 .OOE+00 1.63E+03 306E+03 1.7500 6234E+12
Eu-1s5 3.3253E-02 21,843.20 43,686.40 O.O0E+00 7.26E+02 I4s6E+03 22500 1.A84E+13
Fe-85 7.7267E-02 21,843.20 43,686.40 O.OOE+00 1.69E+03 3382E+03 27500 9.0SE.00
H-3 1.0627E-02 21,843.20 43,686.40 0.002+00 2.362+02 4.732+02 38000 1.162E+10
1-129 7.1600E-07 21,843.20 43,68.40 O.OOE+00 1.86E-02 3.13E-2 5.0000 1.137E805
Kr-65 Z7007E-01 21,843.20 43,686.40 0.00E+00 6.90E+03 1.1sE+04 7.0000 12862404

237 3.6327E-06 21,843.20 43,686.40 .OOE+00 7.93E-02 1.69E-01 11.0000 1A4iWE03

Pa-231 t1267E-09 21,84320 43,686.40 0.00E+0 246E-05 4.92E2-0
Pb-210 1.9773E-15 21,843.20 43,686.40 0.00E+00 4.32E-11 .64E-1 I
Pm-147 24367E+00 21,843.20 43,68640 0.00E+00 5.32E+04 1.62E+06
Pu-23 6.2213E-03 21,843.20 43,686.40 .OOi-+00 1.362+02 2.72E+02
Pu-28 1.0320E-02 21,843.20 43,686.40 0.OOE+00 225E+02 4.51E+02
Pu-240 5A260E-03 21,843.20 43,686.40 0.002+00 1.19E+02 2Z37E+02
Pu-241 7.7333E-01 21,843.20 43,686.40 .OOE+0O 1.69E+04 3.38E+04
Pu-242 3.0713E406 21,843.20 43,686.40 0.00E+00 6.71E-02 1.34E-01
Ra-226 22027E-14 2184320 43,688.40 0.00E+00 4Js1E.10 9.62E-10
Ra-228 2.633E4-6 21,843.20 43,686.40 0.00E+00 6.79E-14 1.15E-10
u-2106 1SS9OE-01 21,43.20 43,686.4 0.008Q+00 64.35EE+03 1.12E+04

S-7.9 12548E7-0 21,84320 43,686.40 .O+00 Z.74E4. 1 .48E-031
Sn-126 1.1393E456 21,84320 43,688640 QOOE1+OO 2.49E401 4.98E41i
Sr4-0 -2.34E+10 21,843.20 430686.40 O.O1E+C0 5.74E+04 1.15E+06
TO.i9. 4-3640E404 21J14320 43.686.40 QOO0E+CO 9.51E+C0 1.90E+01
TU-229 11300E-13 21,843.20 43,686.40 0.OOE+00 2.942-09 5.96E-09
TU-230 142607E-01 21,43.20 43686.40 4.40E+0 Z.75E4-07 .455TEo7
Th-S 6.7400E-15 21,84320 43,686.40 O.OOE+00 5A7E-10 2.14E-10
Ther 7A667E09 218430 43.686AO 1.02E++0 6iiE44 328E044
U-23i2 Z.1927E48 21,843.20 43,686.40 QOOE1+OO 4.79i 44 9.68E404 Thlermal Power
U-233 11192CE-10 21Ji43.20 43.686.40 O.ODE+CO 4 i5E46 ti70E406 Nominail ho B5uKiing
UI-234 2.2487E407 21;B4=2 43,686,40 Q.OOE+CO 4.91E-0i 9.82E43 Outu Mm Outu
U-235 -2.5341E406 21,843.20 QOO0 7.16E402 *.62E402 7.16E402 (wafts) (watts)
U-236 i.3CCOE405 21,843.20 43.886.40 QODE+CO 2.841E41 6.68E.0t IAM4= 2.30ZliE40
U.-238 41A207E-M 21,843.20 QOO 7 4.45E-02 4.42E402 4A6E42 Totai Total
Y490 Z863COE+C0 21,843.2C 43A86.40 QOO0E+CO 5.74E+04 1.15E+06
Other Padlonxde 1.03E+05 Z.06E+05

Tmplate Seedion Sum
From D Used P Basis ibr Prtr Differences:

Reactor Moderato.- HEAVY WATER HEAVY WATER
Feel Claddtn ALUM ALUM

30L HM Conbuents: U U
SO. Enrichment _ _ 20 101020

Supmmary i(Wdf J ]Basis for bumup used in estimate:
Frm SFD I i

t~~omind 0 1 ~~~~2t e43.2]Nrdl magialdh.Ihu vy^ e ebl wsdeehcd.
2t| 43N86.4ctsd aIp awmAled b.m talc. easlmal h etrrv

Checks -' f

Estated tium
Bornup Multi1l1er Given Mumup elated SOLt HMIGhven ROL MM

omnal: 5.1 " 14
Buding: eo

'Reacdr dk weree mval, kag , ephIo eoothda rrin bat in on sedr I

'Tda trfmV for d huel wota wnth INSwshest must be diie by SOL hravy itai mass to list spolc huirwp vau (MWdMl.

DOE/SNF/REP-M
Revision 0

March 2003
Page C439 of C-681
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Fuel Radionuclide Inventory Worksheet -I
lFud TeniiQplate infutiont l

Fue Nunw: FRR TUBES (U3S12 LtU) GERMANY
SNF ID S: 674

Fuel Units & Deour 18 -ASSEMBLY
Heay Metal ass-: BOLs18kg: EOL=162kg
ROD Storage Slt: SRS

'Fud decay art date: 2010
Camates as of: 2010

Toplate: HFBR Neavy Water, Akn., 10 to 20%. U)
vemplate sumu(uWd: 15

Tmnpiate SOL Heavy U Ma (UT): 0.0034251
Template DecayTle: 6 years

Esthiated
Canister Usage:

80.50

ILMEainiais b . y. Yb Gamrnma Sources
Photon TotaW

CUMWd From Nominat Bounding Fuld *ta Activity Nominal Fuel Bounding Fuel Energy Pthoonaleec
Radionuewil Template Fuel Bumup (UWd)f Burnup (lIWdW (CI) bIventoriea(Ci) i*ventories(CI) Gmuwp (bounding)
AC-227 1.7533E-10 1,710.84 3,421.67 Q.OOE+OO 3.OOE-07 6.0DE4-7 Avg. MOV
As-241 1.2780E-02 1,710.84 3,421.67 0.00Q+00 2.19E+01 4.37E+01 0.0150 6.208E+14
Am-242m 9.5467E-06 1,710.84 3,421.67 O.ODE+00 1.63E-2 3.27E-02 0.0250 1.3386E14
Ain-243 6.4100E-06 1,710.84 3,421.67 O.OE+00 1.10E-02 2.19E-02 0.0375 1219E+14
C-14 2.9673E-08 1,710.84 3,421.67 O.OOE+00 5.084-05 1.02E-04 0.0575 1217E+14
C-36 5.9513E-35 1,710.64 3,421.67 O.OOE+00 1.02E-31 2.04E-31 0.0650 7h84E+13
Crn-243 3.1807E406 1,710.84 3,421.07 O.OOE+00 5.44E403 1.9E-02 0.1250 6.399E+13
Crn-244 1.9540E404 1,710.84 3,421.67 O.OOE+tiO 3.34E401 6.6E401 02250 6SS46E+13
CO-60 1.t753E044 1,710.84 3,42t.67 O.OOE+OO 2.01E401 4.02E-t 0.3750 J.169E+13
Cs-134 .3050E-01 1,710.84 3,421.67 O.OE+00 5.6E6+02 t.13E+03 0.5750 1M.104
Cs-135 4.86074-06 1,710.84 3,421.67 0.00+00 8.32E1-3 1.66E-02 0.8500 41.2E+13
Cs-137 2.8607E+-0 1,710.84 3,421.67 O.OE+00 4.89E+03 9.79E-03 12500 1C26E+13
Eu-154 6.9933E4C2 1,710.84 3,421.67 O.ODE+OO t2CE+02 2.39E+02 1.7500 4A3E+11
Eu-155 3.3263E42 1,710.84 3,421.67 O.OCE+CO 6.69E+01 1.14Es42 z22500 8sA2E+l1
Fe465 7.7267E402 1,710.84 3,421.67 Q.OOE+00 1.32E+02 2.64E+02 Z7500 7AM2+09

Hu3 1.082~~~lJ7E42 *1,710.84 3,421.87 O.OOE+Oo 1.SSE+0t &70E+01 3.50Do S.lODE+08
F-12g 7.1600E4-7 1,710384 3,421.87 QOOE+00 1.22E43 Z4.5E43 50DWo 11.9w9E+
Kr-86 2.7007E0t 1,710.84 3,421.67 O.OOE+CO 4.62E+02 9.24E+02 7coo l1s01E+03
Np-Z37 3.6327E406 1,710384 3,421.87 QOOE1+OO 6.21E403 t.24E42 11,000 1-15sE+02
Pe-231 1.1267E409 1,710.84 3,421.67 QODOE+00 1+3E4 3B6E406
Se-79 1.976-73E1 1;71034 3,421.67 OA0.OD+0 3.8E-12 4677E-02

Pn16 1.396~E-16 170.84 42.7 0060 1.6- 30-2

Prn-147 2.4367E+00 1,710.84 3,421.67 0OOE+O0 4.17E+03 9.0E+03
-O238 6.2213E403 1,710.84 3,421.67 .O0+00 1.06E-01 2.13E+01

F1-239 1.032CE2- 1,710.84 3,421.67 0ODE+00 1.77E4-1 3.63E61
Fi-240 5.4260E4-3 1,710.84 3,421.67 O.OE+O 9.28E+00 1.86E+01
PU-241 7.7333E401 1,710.84 3,421.67 0.00E+O 1.32E+03 2.65E+03
71-242 3.0713E6-0 1,710.84 3,421.67 ODE+O 1.25E-03 1.65E-02
Ra-228 22027E-14 1,710.84 3,421.67 Q.OOE+00 3.77E-t1 754E-11
Ra-228 2.6333E-15 1,710.84 3,421.67 Q.OOE+00 4351E-12 9.01E-12
Ru-106 255876-01 1710.84 3,421.67 OOE+00 4.38E+02 &76E+02
SU-79 12540E-06 1,710.84 3,421.67 Q.OOE+00 2.15E-02 4.29E4-02
9i-125 1.t393E4-0 1,710.84 3,42.67 4O.-E+0 1.926-E 3.9D42-
Sr-go 2.6293E+00 1,710.84 3,421.67 .OOE+00 4.50E+03 9.00E+03
Terz- 4.3540E44 1,710.84 341.67 O.OE+0 7A.6E-01 i.29E+0
Th-2Z9 1.3BS3E-13 1,710.84 3,421.67 Q.OOE+OO 234E-10 4.67E-10
Th230 1.2B07E-11 1,710.84 3,421.67 O.OOE+OO 2.16E408 4.31E408
Th-232 6.74tOE-15 1,710Q84 3,421.67 O.OOE+OO 1.15E-11 2.31E-11
Tl208 7.4667E409 1,710Q84 3,42t.67 QO.OE+00 1.28E465 2.51iE45i
t9232 Zt927E408 171 7.84 3,42t.67 QODE400 3.75E46 7.50E46_
U-233 1.9920E-10 1,710.84 3,421.67 QOiDE+CO 3.41E4-7 6.82E4Y7 N
U'234 2.2487E407 1,710ti4 3,421.67 Q.OOE+00 3M'E44 7.69E044
U-235 -2.5i41E468 1,710QB4 0.00 7.78E403 3.44E403 7.78E403 _
UL3 130COE465 1,710QB4 3,421.67 QODE12C0 Z22E402 4.46E402 _
U-238 -1A207E-08 1,710384 0.00 4.B4E403 432E43 4.84E403
Y-90 2.6300E+00 1,7tQ.84 3,421tBF O.OOE+CO 4.50E+03 9.00124
Olher Radionucldes B.08Er03 1562E+04
fIILremoue Sdecti summry. aurp suun, anit ases m-
Template Selection Surua

Frhm SFD Used Basis for Parameter Differences:
Reactor M or. HEAW WA1ER HEAW WATER

Fue Cddig: ALULM ALUM
L M CiniW U U
*OLfrldenent % 20 10o 20

Burnup Sun riuy (1WdO foiSia 1or burnup used hi estimate:
Fram SFD | Estimated

Numinadlo 1,710 a NM bbrWaadhfte hueq soli aees dastoya
Soudl:Ing 3.421 b.m aiBp_ la rim slb ai.

Checks

IEatbinted Bumupl
Bumup MUIdlip~er Given Sump Estimated EO HMfG~Ven OL HlU

Scundlrql 434

Thernal Power
lominalheat I Bounding

Output Meat Output

6.106E41 1JEd02
Totel Total

'Feactsr shukbwn. we nmoveal. sarage, pfpig or oh dide csahnming 3e Ircadat ceased ir fuhd.

_ 'Total bwmvo or fell ashoated wod NtS woaheet must be divided by BOL heavy metal sed s to get spedlic bu values (MWdMT).

DOEGSNFREP-M7
I'evisicon 0
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Fuel Radlonuclide Inventory Worksheet

L. Puci an TempaeInfon35tIrS. _
Fuel N1mc FRR hlJBES (U352 LEU GERMANY

SNFItl 675
Fual Linbk & Deser 135 -ASSEMBLY
Hevy tl Mear BOL.151075kg EOL-136.68fg
ROO Storage Sat: SRS

'Fud dcay s datm 2010
Estl_ as d: 2010

Template: HFBR (Heavy Waber. Alan.. 10 b 20%. U)
'rempafta wnup(MWc: 15

Temple BOL. Heavy Metal Mss (Ut): 0.00034251
Template DeC" Them 5 Yom

Estimated
Canister usage:

18*1x6
T3.75S

-IT - -
IL FAdmalt n N. Ne b y. yb Gamna Sources

CIIW~d From Nominal BOundingl Fuel Initial Activity , Nominal Fued Boundin Fuel
Template Fusl Bumun lEWd)' BuunapillWe (Clb Inventoelslf Inwen orleslCII

Photon Total
Energy Photonslmm
Green (boundina)Radionucltde

AC-227_ 14,435.18
Z- -.5 - - - --

Avg. MV -

Am-243 6.4100E-06 14,435.18 28,870.37 O.OE+00 9.25E-02 1.85E-0i .
0-14 2.9673E-08 14,435.18 28,870.37 .OOE+0 4.28E4-4 8.57E-44 O.575

J

IC1-38 5.9513E-35 14,435.18 28,870.37 O.0OE+0 8.59E-31 1.720-30 0.050 _ 6.46+14
Cm-I243 3.1807E-06 14,435.18 28,870.37 O0.OE+00 4.59E-02 9.18E-02 0.1250 5.399014
CnI-244 1.9640E-04 14,435.18 28,870.37 0O.E00DO 2.82E+00 5.64E+00 050 5.514E+14
Co-80 1.1753E404 14,435.18 28,870.37 .OOE+00 1.70E+00 3.39E+00 0.37 2.674014
Cs-134 3.30E60 t01 14,435.18 28,870.37 O.OOE+00 4.77E+03 9.54E+03 0.5750 369^+15
CS-135 4.80W7E0- 14,435.18 28,870.37 0.00E+O 7.02E-02 1.40E-01 o00 3.918E+14
Cs-137 2.8WE+00 14.435.18 2a.870.37 .OOE+OO 4.13E+04 8.26E+04 1250 8.665E+13 jEu-154
Eu-1BS I
Fe-55I
H-3

14,435.18 28,70.37 O.OOE+00 i.01E+03 2.02E+03 t175W0 4.120E+12
14,435.18 28,870.37 O.OOE+00 4.8OE*02 9.60E+02 22500 7.1650E12
14,435.18 28,870.37 o.oo0+00 1.12E+03 2.23E+03 2z750 6.482E+10
14,435.18 28,870.37 .OOE+00 1.56E+02 3.13E+02 3.5000 7783E+091.0827E-02

1-129 7.160DE-07 14,436.18
Kr-85 2.7007WE01 14,435.18
t-237 3.6327E08 14,435.18
PF-231 1.1267E-09 14,435.18

5.0000 7S17E.04
7.000D 5563E+03

28.870.37 .ODE+00 1.63E-05 325Es-05 1
Pb-210 1.9773E-15 14,435.18 28,870.37 O.OE+00 2.85E-11 .71E-11
PF1t47 2.4367E+00 14435.18 28,870.37 O.OE+00 3.52E+04 7.030+04
Pu-238 6.2213E403 14,435.18 28,870.37 0.00E+00 8.98E+01 1.80E+02
Pu.239 1.03200E-2 4,435.18 28,870.37 QOOE+00 1.49E+02 2.980+02
PU-240 5.4260E-03 14,435.10 28,870.37 O.OOE+00 7.83E+01 1.57E+02
Pu-241 7.7333E41 14,436.18 28,870.37 Q.OOE+00 1.12E+04 2.23E+04
PU-242 3.0713E-06 14,435.18 2a870.37 0.OOE+o 4.43E-02 887E-02
PA-W22 22027E-14 14,435.18 28,870.37 QOS.E+O0 31SE-10 6.36E-10
la-228 2.6333E-15 14,435.18 2,870.37 QO.OE+00 32aOE-t 7.60E-1t
Ru-10_ 2ss580E-01 14,435.18 28,870.37 O.OOE+00 3.69E+03 7.30E+03

-j

Sr-go 2.6293E+00 14,435.18 28,870.37 0O.OE+00 3.80E+04 7.59E+04
TC-99 4.3540E-4W 14,435.18 28,870.37 0O.OE+00 829E+00 1.26E+01
Th-229 1.3653E-13 14,435.18 28,870.37 Q.OOE+00 1.97E-0 3.94E-09
Th-230 12607E-11 14,435.18 28,870.37 O.OSE+00 1.82E-07 3.64E-07
Th-232 6.740E-15 14,435.18 28,870.37 .O0E+00 173E-11 1.95E-10
TI-208 7.4867E-09 14,435.18 28,870n37 O.OE+00 1.08E044 Z16E-04

-2=32 2.127E-08 14,435.18 28,870.37 O.OE+00 3A17E-04 6.33E-04
LL233 1.9920E-10 14,435.18 28,870.37 O.OOE+00 2.88E-0 A7sE-06

Thermal Power

Nominal Heat Sounding.
OuqM t Het Ouxd
(Watts) (Wattsl
636A.A0 1m740

Total Total

i

UM-236 11
11-236 1.3000S-05 14,43A18 28,870.37 QOOE+00 I.sE-01 3a7E-01

u-238 -1.4207E-s 14,435.18 0.00 4.08E-02 4.06E-02 4.08E-02
Y-90 2.6300E+00 14,435.18 28,870.37 .OOE+00 3.80E+04 7.590+04
Oither Radetcde 6.82E+04 .136E+05

JIL Tempiaft Selection Summarwy, Brnup Samnmar-Y and C'act - ? .'.:
iremplats Selection Sumimay

I~ ~ ~~~Fa.S0Ue
Basis for Parameter Oiffasencss

L DCL Enrichment %.I 20 j 10 to 2D j1

Bu up mnmiy (MWt _______181 for bumup used In esiat

No hikI ZZ I 14.435.1,h~e
BoundenW: 1 28.S70.34000ldng ainpMudIthlbelcenaIkdtwop.

tChecks - 1 I 1-

I
A..w -,

Bsoundia l

Eatmatecd l0E HttI/Oven EOA. Ha

I t.03
. = , . .

'Reactor Wxfidmm ce removal. stlompe dWitg or ote dale coitnig igo Inacalabo masted for flofd

'TOW himre tcr aS tad assoc*Medw WanOf woa*ee mund be dvetdaby ICxheevyrntil mass to gi spedic bsjnuw value. (Um6507.
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Fuel Radionuclide hkentory Worksheet . I

X Fad wad Teplatce A d i.f.u st
Fuel kan.: FRR TUBES (UALX LEU) AUSTRALLA

8NF R a: 299
Fuel UnIts & Oescr: 289 -ASSEMBLY
Hey Metal aess: BOLa28ft; EOL=260.llg
ROD Storge Site: SRS

'Fuel dcay start date: 2010
Eatiates esef 2010

Tenplate: FBR (Heavy Weler. AkEn., 10 t 20%. U)
'Trnpiate unuwp(lWd): 15

Tenplate BOL Heavy Metal Mass I(T): 0.0034251
Tenplate Decay Thim: 5 wears

Estimated
Canister usage:

14*ilO'
8.0o31

L Estimates i ^X. Xb b y. Yb Gamma Sources
Photon Total

CViMWd From Nominal Bounfing Fuel hitial Activity Nominal Fuel Bounding Fuel Energy Photonrefec
Radonucilde Template Fuel Bumup 4IW*? Bumup VJWt (Co hiventodes(CI) hIventoles(CI) Group Obounding)
Ac-227 1.7533E-tO 27,468.45 54,9390 0.O0E+00 4.82E-06 9.63E-06 Avg. MeV
Am-241 1.2780E42 27.46a45 54,936.90 .OOE+00 3.51E+02 7.02E+02 0.0150 9.963E+15
Am-242m 9.5467E-06 27,468.45 54,936.90 O.ODE+00 262E-01 5624E- 0.0250 2.148E+15
Am-243 6.4100E06 27.468.45 54,936.90 O.OE+OD t.76E401 3.52E-01 0.0375 1.957E+t1
C-14 2.9673E-08 27,46545 54.936.90 O0+00 &815E-04 1.63E403 0.0575 1964E816
Cl-36 5.9513E-35 27,468.45 64,936.90 O.OE+00 1.63E-30 3.27E-30 0.0850 1.230E+15
Cm-243 3.1807E-06 27,468.45 54,936.90 O.ODE+D0 &74E-02 1.75E-01 0.1250 1D.27,E15
Cm-244 1.9540E44 27,46845 54.936.90 OODE+00 5.37E+.0 1.07E801 0.250 lzSE+t15
Co-60 1.1753E-04 27,46.45 54,936.90 0.0DE+D0 323E+00 6.46E+00 0.3750 5.0 68t14
Cs-134 3.3D60E-01 27,468.45 54,936.90 O.OOE.00 9.08E+03 1.82E+04 0.570 726sE+15
Cs-135 4.B607E-06 27,468.45 64,936.90 Q.OOE+DO 1.34E401 2.67E41 08500 7A52E3t4
Cs-137 2.86078+00 27,468.45 54,936.90 .OOE+00 7.86+E04 1.57E+05 12500 1.647,E+14
Eu-154 6.9933E-2 27,468.45 U4,936.90 0OD0E+D0 1.926+03 3.84E+03 1.7500 7J41E+12
Eu-155 3.3253E42 27,468.45 54,936.90 .OOE+00 9.13E+02 1.83E+03 22500 1.363+13
Fe-55 7.7267E402 27,468.45 54,936.90 QOOE+00 2.12E+03 4.24E+03 2.7500 1233E+11
H-3 1.0827.02 27,468.45 54,936.90 0.00E+00 2.97E+02 6.95E+02 3.500 146181t0
1-129 7.1160DE-07 27,468.45 54936.90 0.OOE+00 1,97E.02 3.938-02 5.000 1AD430866
Kr-85 2.7007E41 27,468.46 54,936.90 0.OOE+00 7.42E+03 1.48E+04 7.00D0 1239E+04
Np-237 3.6327E406 27,468.46 64,936.90 O.ODE+00 9.98E-02 2.0DE41 11000 1.986E+03
PA-231 1.1267E09 27,468.46 4,936.90 0O.OE+00 098E-05 619E46
Pb-210 1.9773E-15 27,468.46 U4,936.90 OOE+800 5.43E-11 1.09E-10
Pm-147 2A4367E+00 27,468.45 64,936.90 O.OE+00 6.69E+04 1.34E+05
Pu-238 6.2213E403 27,468.45 54,936.90 0.OOE+00 1.71E+02 3A26+02
Pu-239 1.0320E402 27,468.45 64,936.90 O.OOE+00 2E.83+02 5.67E+02
Pu-240 5.4260E-03 27,468.45 64,936.90 O.OE+00 1.A9E+02 296E+02
Pu-241 7.7333E41 27,468.45 64,936.90 O.ODE+00 2.12E+04 4 25E+04
Pu-242 3.0713E846 27,468.45 64,936.90 O.OE+00 8.44E42 1.69E41
Ra-226 2.2027E-14 27,468.45 64,936.90 0.00E+00 6.05E-10 121E-09
Pa-228 2.6333E-15 27.468.45 64,936.90 0O.OE+00 7.23E-14 10.0E-10

-u106 2.2658074 27,468.45 54,936.90 0.ODE+00 7.63E+0 1.41E+04
Se-79 12S40E045 27,468.45 0409360 Q.ODE+OD 3.44E21 158-41
Sn-i26 1.393E046 27,468.45 64,936.90 0.ODE+00 3.13E41 6.26E4i1
Sr-90 2.42078+4 27,468.45 54,0.90 Oo7E+80 7.22E+4 f.A4E+TT
T-O9 4.3540E.04 27,468.45 64,9360 0.ODE+00 1.20E+041 2144E61
The29 t.3653E-13 27,468.45 1.90890 ODE+OO 375E49 7250E9
Th230 i2.$07-111 27,46.45 U,~9369 O.ODE+OO 3.46E407 8.93E407
Th232 Q74DOE-15 27,46.45 5 4.936.90 O.ODE+CO 1485E-10 3.70E-10
T9208 7A667E409 27,4S.45 U4,936.90 QODE+OO 2.05E404 4.10E044
U-23 Z.1927E48 27,46a4s 64.936.90 QODOE+OO Qa2E404 120E 03 Thermal Powr
U233 1.19Y2DE-10 27,M46a5 U,936.90 Q.OOE+OO 5.471E46 1.Q4E405 Nominial Het Dourdirng

LU234 .24B7E4U7 27A8845~ ~ U.936.90 O.ODE+00 6.18E43 1.24E402 Outpu H stouiqlut
U-235 -2.5341E406 27,46a4s 0.00 t.25E-0t 5.63E42 1.25E-0t tWaft) (W~aft)s
UL236 t.300DE405 27,46a5 64,936.90 QODOE+OO 367E401 7.14E401 11.1E03 24OE4e

U-238 -1 .4207E408 27,468.45 o.ao . 7.77E42 7.73E42 7.77E402 Total lotal
Y490 Z.630DE+00 27,46as 54,936.90 CLODE+00 7.22E+04 1.44E+oS
Oglr F s or I13DE+0S ZS59E+OS

r de Selection Summrya
From D0 Used Basis for Parameter Differences:

Reacto EA WATER HEAW WAXER Ta ie ass mld arfe iles re15:
Fue Iaddbg ALUM ALUM hell matII n adp peuss

DO. M Censtituts: U U
1O Emrchment%: 200 0 000 101020

leunip Summary (UIWd)e _sls for burnup used In estimate:
I Rv~~Frn tFD btiotd _

I
Nominat.

Bourkdhg:[

27;:3.48noca bzv 3wdihdtslaie heaffimtal ems ~ssYeaF .59608sgtn l usadtbeftimu bawnltu

[CrOCICS...- I
Ielkate ftmupf

Sumup Nufitpwe GIvSrnj J Estmasted ML IlMIlven SOL MMt

1Homhit 2.171 1 .T031
moundhw-il 4.341

'Reea0ewshuboancoweremovalstoage. hpgorherdaeIdnnkg85 rston ceae rhd.

_- MTetal bTIap lor ull mabsodaed wM this Woekaheet must be dwd by B9. heavy metal ms to ge spec bunwM values WIWdbT).

DOEISNFREPt-078
Revision 0

March 2003
Page C-443 of C-681



I I.,

j
Fuel Radionuclide Inventory Worksheet

Lfueiland Tagplafte btoranlow * UShA4
F" ueltmn FER TUBES (UALX44EWqASTAI

SWOUU 300
Fuel Units & Dow: 286 -ASSEMBLY
Heavy Metal Mawa SOL-38251kg; EOL.22.025kg
ROD Stwrage Sit. SRS

'Fue de s de. 2010
Estmalled
Canister sgJ

IrxlO'IEslUstee a do: 201o
Templat HFBR (Heavy WalW, .A .. 40 to 100%. U)

*F*Mlste Burm.WI 4: 164.6
Templdae BOL Heay Metal Yas. (UI): 0.000377

Template Decay Ti 5 yom JILEas0_- . m N. X, b Y. Y1 | Gamna Sources

Phototl TOWa
Cl/Wd Frn Nominal Boundin Fuel Initial AclifHy Nominal Fuel Bounding Fuel Eney Photonassc

Radlonuclids Template Fuel Bumup (MWd' BDumup (MWdr (CO Inventores(CI) inventores4Cf) Group (bounding)
Ac-227 .69505E-1l 14,945.82 29,891.64 0.OOE+O0 1.00E-06 2.00E-06 AvgM eV
Am-241 4.4557E-03 14,945.82 29,891.64 O.OOE+00 6.66E+01 1.33E502 0.0150 5.938E.16
Am-242m 1.4666E6- 14,945.82 29,s89.64 o.o0E+00 2.M1-02 4.38E42 0.0250 1265E+15
Am-243 3&7151E-05 14s46.82 29.891.64 O.ooE+00 5.5sE4t1 .11E+00 0.0375 1222E+15
C-14 2.8513E-06 14,945.82 29,891.64 0.00E+00 3.96E-04 7.93E-04 0.0575 1.168E215
Ci4- 4.4441E-31 14,945.82 29,891.64 .ODEo00 6.64E-27 1.33E-26 0.05 7.632E+14
Cm-243 821403E-0 14,945.82 29,891.64 o.ooE+00 1.23E-01 2.46E841 5.1200 .563E+14
Cm-244 -8262E-03 14,945.82 29,891.64 0.0oE+o0 1.23E+02 2.47202 .02200 1.72S514
CO-60 i4s51E-04 14,945.82 29,891.64 o.ooE+00 4.22E101 1.04E201 o13.00 2.970E+14
Cs-134 8.6409E+00 14.945.82 29,891.64 0.OOE+O 2145E604 4.ME+04 03M 5.898E+15
Cs-1X5 42564E4B- 14,.94582 29,B9i.64 0.005E00 634-112 1271E-01 0.8s00 t.742E+15
Cs-137 2.8791E-0 14,945.82 29,891.64 0.OOE+00 4.30E304 &StE04 2sa 2-5EE+*4
Eu-154 1.7388-E6 14,945.82 29,891.64 O.OOE+00 2.60E-03 5.20E+03 1.7500 6256E+t2
Eu-155 1.1616E-41 14,946.82 29,591.64 O.OE+00 1.74E203 3.47E+03 22500 _12
FSr-5 7.3755E242 14,945.82 29,891.64 O.OOE+00 4.107E03 2.20E+03 2.7500 6.4E+ t
c-3 1.0729E2-0 14,945.82 29,891.64 O.OOE+00 1.60E9 2 3021E+02 3Yee 6.831E+W

1-1239 1.403E4-7 14,945.82 29,891.64 O.OOE+00 1.92E-03 1.98E4-2 0.OO t.s5
Kr-85 2.84BE-0t 14,945.82 23,831.64 O OOE+OD 4.26E+03 ikS2E+03 7.0xeD 1.788iE+05
W237 3.1507E405 14,945.82 29,891.64 O.OOE+OD 4.71tE-01 9.42E401 tt.o0co 2.051E+C4
Pa-231 4.1938E-t0 14,945.82 29.691.64 O.OOE+00 6.27E-06 5E-045
Pb-210 8.4083E-t3 14,W4.82 2 ,891tS4 O.oOE+CO 126IE48 2.51E486
h-3147 1.2807E+00 14,945.82 29,891.64 O.OOE+00 1.91E+04 3.83E+04
I208 1.7Z90E8-0 14,945.82 29,891.64 O.OE+00 2.58E+03 5.17E603

P233 6.9563E404 14,945.82 23.83.64 O.OOE+OO 1.04E+01 2.08E+01
Pu-240 3.68651E4 4 14,945.82 2ar89e.64 O.ooE+ec 5.51E+OO *.tOE+Ot
Pu-241 Z.7643E401 14,945.82 29,891.64 O OOE+SO 4.13E+03 82E+03
Pu-242 3.0311E46 14,94S.82 29,891.64 O.OOE+OO 4.62E402 9.24E402
Piaz22 8.6330E-12 14,946.82 293916 _ M E_ 1.9w _ zE 0
ib-228 3.1817E-15 14,945.82 29,891.64 QOD.OOE 4.76E-11I 9.5tE-1t
i>1106 2-1981E401 14,945.82 29,8.9t.64 Q.OOE+CO 3.29E+03 6.57E+03
SO-7 1.2333E405 14,945.82 29,891.64 Q.OOE+CO 1.84E41 3.89E401
Sn-126 1.0194E405 14,945.82 29,891.64 O.OOE+CO 1.52E-t 3 05E-0t
Sr-90 2.7242E+OO 14,945.82 29,891.64 O.OOE+OO 4.Q7E+04 8.t4E+04
TC.99 3.8056E404 14,945.82 29,8.91.64 Q.OOE+OO 5.69E+OO t.t4+Ot
Th-MZ 1.0413E-12 14,945.2 29,891.64 OCCOE+00 tS6E48 3t1E4S
Th-M3 3.9648E439 14,945.82 29,8t.64 QOO0E+CO 5.93E405 t.t9E044
Th-M2 8.3536E-t5 t4,945MB 29,89.64 O.OOE+OO 1-25E-10 250OE-tO
Ti-20 4.3888E486 14945.82 29 M8.9.4 Q.OOE+CO 6.56E404 1.31E403
(F23 1.3645E407 t4945.82 Zi83.B.4 Q.OOE+CO 2.04E403 4.08E403 Thermal Powilr
UO-233 1.7023E49 14,945.82 29,89.64 Q.OOE+CO 2.54E405 5.09E405 N-ominal Hod Bougnding
U-234 4.5383E-05 14,945.82 29.83t.64 O.OOE+SO 0 1.78E2-t t .38E+CO Ouwa Ha Ouqx
tF-235 -2.866tE-C6 t4,945.82 O.OD ff.B1E402 2.33E 02 8.B1E402 (Wags) (Wafts)
IJ 236 1.6701E405 14,945.82 29,891.64 QOSOE+CO 250E-0t 4.ggE-t t.O3E+0 2M07E
U-238 49.4194E409 14,945 82 0.00 2.57E 03 2.43E403 2.SE0 TOtu Total
Y490 2.7248E+00 14,94S.82 29,89t.64 O.OOE+OO 4.07E+04 B.14E+04
Oihe Radbauke 7.95E+04 1S59E+OS

mTenwriak esectiou Senunumr R-ISu"fna. nnd Chedkse. ,:..gLt
TerPla Sdeletion Summary

Fkow SFD Od Bs for Paraer Differnces:
Reactor HEAVY WATER HEAVY WATER

Fuel Clad wALUM ALIUM
8OL HConU U U

CtL Enrichment %: 80.00000311 40 t 100

Bumup Summary (iWtl) Ba for burnup used In estimatwo
From SFD E7 Uae

Nominal: ~~~~~~~14346 kV".tda mwawe km tie wee"SW me m nundeloed

8-rA________n ______29.516 m tanuob1 tdbwve.

Checks

Est BmP |
3 G n | Esdhatd EOL HINOSWv EOL HU

Nbenihalf: 0189 i10
Boundhg:4 1.79

'Reactir shAdon, coe removal, stwrage, d*tppt or ofo daft corfaringt O radtain ceased orh ue.

Toazl buup for ul kW associad wh ete workneet rmni be dkded by S0L heavy Mal mane lo got spedlle lup values (MWd T.

I
-I

I
I

i
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Fuel Radionuclide inentory Worksheet '-,t: +

. Fuel sad Tanqst kjarmti I -,
Fuel Nmue: FRR TUBES 0U t4 AUSTRALA

SNF ID 9: 684
Fuel Units & 0ecr. 169 -ASSEMBLY
Havy Metal Mass: BOL.47h78g; EOL-S.651kg
ROO Stkrae Sitb: SRS

'Futdecaygtdart dt: 2010
etkne" as aet: 2010

Template: iF8R 04qy Waler, Alen.. 40 tI 100%, L)
IrTaph" 5xnur UWdO: 184.6

Tenplate I01. HNey Metal Mass (MT): 0.000377
T-Wtt. D , Thm 5

Esthiated
Canister usage:

s 4.69

L Ectinmates Inm x, S b Y. Yb Gamma Sources

E - . ~~~ ~ ~~~~~~~~Photo Total
CI/mWd From Nominal Bounding Fuel :jtia Activily No1minal Fuel Bounding Fuel Enegy PTotoalfec

Radlonucilde Template Fuel Burnup (UWd) Sumup (UWd CI) hIventorles(Ci) OFenodges(Cf) Group (bounding)
Ac-227 6.6950E-11 14,025.54 28,051.09 0.00E+00 9.39E-07 1.8-06 Avg. 9hY
Am-241 4.4557E-3 14,025.54 2,051.0 O.OE+0 00 6.25E+01 1.25E+02 0.0150 5573.15
Am-242m 1.4666E-06 14,025.54 28,061.0a O.ODE+00 2.0BE-02 4.11E-02 0.0280 1.187E815

Arr-243 &7151E-05 14,025.54 28,051.0s 0O.E0+00 5.21E-01 1.04E+00 0.0375 1.146E+15
C-14 2.6513E-08 14.025,54 28051.09 0.OOE+00 3.72E-04 744E-04 0.0575 1.0000+15
CF~.36 4.4441E41 14,025.54 28,061.09 O.OE+00 6.23E-27 1.25E-26 0.0850 7.162E+14
Cm-243 6213640-0 14,025.54 28,051.09 O.OE+00 1.1sE-01 2.30E-01 001250 .4W6014
Cm-244 &26248-03 14,025.54 28,051.09 OOE+00 1.16E00+02 2.2E.02 70 1.906E+14
C2-60 14501E-04 14,02554 28,051.09 O.E0+00 4.2E001 8.840E+1 c37s0 1754E014
Cs-134 184.9E+00 14,025.54 26,051.09 0.00E+00 5.30E+04 410.+44 1575 8047E-
Cs-135 4.2s64E4B6 14,025.54 28,051.09 O.ODE+OO 5.s7E402 1.19E-01 oM50o 1 e3sEsts

Cs 137 "b791E+00 14,025.64 28.05s1.0s O.ODE+00 4.04Es44 8.08E+04 12sco 2233E14

EIF1S4 1.73ssE401 14,025.54 28,051.09 O.OOEsS00 Z44Es43 4AsE+03 1.7500 5S871E+12

EIF155 1.1616E401 14,025.54 28,061.09 QC)OEs40 1563Es43 3.26Es03 22500 s.285E+12

Fe-55 7.37ssE42 14,025.54 28,051.09 O OOEs CO 1 .03Es43 2Z07EsS03 2.7500 5J712Es 10

H43 1.072sE-02 14,025.54 28,051.0.9 QOO012O0 USOE+02 3.01Es02 3soco e,414E+0s

1-12s 6.6403E407 14,025.54 28,051.09 QOOEs0O s.31E403 1.tS6E402 5.00co 1 AeDE+
K~r-5 2.8487E-1 14,025.54 28,051.0s aOGE+00 4.00Es43 7.9sE+03 7CDOC0 1~/E+06

Np-237 aLIso7Eo 14,C25.54 28,051.09 QODE+DD 442E401 a84E401 11eOM 122E+04
Pa-23t 4.1938E-10 14,025.54 2s,051.09 O.ODE+00 s53E46 t.1eE-0s

Pb-210 6.4083E-13 14,025.54 -

PBn147
P1-238

1.95E001
05.01.09 O.ODE+00 S.17E+00 1.03E+01

Pu-241 2.7e43E-01 14.02554 2sosi05.A O.ODEs40 3.88Es03 7.75E+03

Ph-242 3.9411E8-0 14,025.54 26,051.09 O.ODE+00 4564E-02 .07E-042
Ra-226 &6330E-12 14,02P554 2Bos.0QsO QOD012C0 1.21E407 Z.42E407

R- 228 &w1817E-16 14.025.s4 2aost.09 QOD0E+00 4.46E-11 8.s2E-11

L10 2e 2.1so1ESt 14,025.54 2aostcg QODE_ O 3.__E__ 3 __ 17E+03

SO-79 12339sE05 14,025.54 28.051.0s QODE+DD 1.73E401 3.4E-0t

Sn-126 1.0194E-0 28,05 U10ed Masts f O.ODEamte tA3E4f1 Z8eec
Sr490 Z.7242E+00 14,025.54 M05s1.09 O.ODE+00 3.82E+04 7 54Es44

TC-9s 3.0DS6E44 U4,02554 28,051.0s O.ODE+OD 5.34E+00 1.M0741

Th-229 1.D413E-12 14,025.54 28,051.0Q RODE+OD t.46E-s 2.s2E-08

Th-230 &96SE-0s K4025.54 28,051.09 Q.OEODs4 6SX)E-0 1.11E044

TIF232 8-436E-15 14,025.54 28,051.09 O.ODEOO0 1.17E-10 234E-10

TIce 4-33188E-W 14,025.54 2s,0s1.0s O ODEs40 e.16E-04 1.23E403

U232 1-44sE-07 14,02554 28,051.0.9 Q.ODE+00 1.s1E403 3.03E430

U233 1.7023E.09 14,025.s4 28,051.09 QOOE1+00 2-19E-05 4.78E-M

U234 4-I.WE-5 14,025.54 28051.09 O OOE+CO 637E-01 1.27E+00

u2)3s 2.8661E-0 14,025.54 O.OD 6e21E-02 2.19E-2 B.21E402

iS3m 1.6701E.05 14,025.54 28051091Q QODE1+CO Z.34E401 4.esE-0i

u-238 -0.4194E-09 14,025.54 0.00 GA4E-W e.30E-M 6.44E-03

Ys90 Z724sE+CO 14,025.54 2s,0s1.0s O.OOE+00 3.82E7+04 7.e4E+04

Other Radkwiffkles 7.4sE+c4 I A9E+05

IlL Tonipliffe Selftbo Smuay S7mp Stnuay,'and ht (sU.-. ;7 ,
Tenptate Selecton Sur -u

Fham SFD Use Rais for Parameter iOffhrenees:
Aldtor Moderator HEAVY WATER HEAVY WATER

Ftel Cladding ALUM ALUMh
*OL HUi Con~bn U U

*oL bricfunent % 6000OOO706 40 b 100

Bum up S uamn (UWly f Sumup ats or burnup usetd I esvn0ate:
From SFD axrtnated

__In _ _ _ _ _ 14,025 1umW ad1 hm yhmd1m d
e r launerMovF l 2sdat *0tat ng cesdb fo _

eurup MdRIp4rW Glhen Bumup t Of01 ~ lo EOL NM
No nind 0.671

souncong:1 13q

'Reco slntu, core rnovl. dca. Spphng or chsr dale co~bnfl Ws I~nshaln ceased for We.

Themnal Power

-oni et leat Output
I(wafts) I(Wells)
s.S9E#02 1J4E403

Total Total

DOVESNF/1IEP-=7
R- evision 0

Marh 2003
Page C-445 of C-681
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Fuel Radlonucllde bwentory Worksheet

Fuel Namec FRR TUINES (UAL-HE) DENMARK
SNF U t. 67

Fuel Units & Deser. 5.- ASSELASLY
O-evy LeO" 111-s BOL-0.84kg: EOL.0.338kg
ROD0 Sloraep, Sit: SRS

'Fud dway UM d" 2010
Estmates as : 2010

Tempst_: HFBR (Heavy Water, AMn. 4010 iW0ao U)
6Templat eBuup(w4d: 164.6

Template I0X Heay Metal Mae (SE): 0.000377

Estibated
Canister usage: j

1 0.14

IL Eastimt A Me aN. b Y Gu Sources

Photon Tol
CVMW* Fp Noinl BoundiWn FulS Intiall Aciv Nombna FuS BOuding eFuel Emrg Photonfee

Radotiucilds Template Fuel Bumup (MWd) Burnup (MWdf (Cl) Inventorber(CI) InventaleaCI Group (bounling)
Ac-227 6.6950E-11 279.s5 569.11 O.OOE+oO 1.87E-08 3.74E-08 AM UOV
Am-241 4.4557E-03 279.55 559.11 0.00E+00 1.25E+00 2.49E+00 0M150 1.11E+14
Anm242m 1.4666E-0 279.55 569.11 0.OOE+00 4.10E-04 8-20E-04 0.0oso Z386E+13
Am-243 3.7151E-0s 279.56 569.11 O.OOE+00 1.04E-02 2.08E-02 O.375 228_E.13
C-14 2.6513E-6- 279.55 559.11 O.0E+00 IAIE4-B 1.48E-05 0.075 2.179E+13
C1-36 4.4441E-3t 279.55 559.11 O.OOE+00 1.24E-28 2.48E-28 0.085 1.428E+13
Cm-243 82139E-06 279.55 559.11 o.oOE+00 2.30E-03 4.ssE-03 0.1250 1.302E+13
Cm-24 8s2625E-03 279. 559.11 0.00E+00 2.31E+00 4.62E+00 02250 1.176E*13
Co-60 3.49s1E-04 279.55 569.11 O.oOE+00 9.77E-02 1.96E-01 0.270 5s6sE+12
Cs134 1.6409E+40 279.56 559.11 0.00E+00 4.59E+02 9.17E+02 0.750 1.0K66E14
Cs-135 4.2564E-06 279.55 559.11 O.OE+00 1.19E-03 2.38E-03 08500 3250E+13
Cs-137 2.7s1E+00 279.55 569.11 o.OOE+00 8OSE+02 1.61E+03 12500 4.40,E+12
Eu-154 1.738sE401 279.55 55911 0.00E+00 4.86E+01 9.72E+01 1.7500 1.170E+11
Eu-155 1.1616E-01 279.55 559.11 O.OE+00 3.25E+01 6.49E+01 2s200 1.8s1E+11
Fe-55 7.3755E.02 279.55 s55.11 0.00E+00 2.06E+01 4.12E+01 2.7500 1.138E+09
H-3 1.0729E-02 279.55 659.11 .OOE+00 3.006E+00 6.00E+00 3.5000 1278E+08
W129 6.6403E-07 279.5 559.11 o0OE+00 1.88E-04 371E-04 5.0000 2.509E+04
Kr-8s 2.8457E201 279.55 559.11 0.O0E+00 7.96E+01 1.59E+02 7.0000 3.348+03
Np-237 3.1507E-05 279.55 559.11 O.OOE+00 8.81E-03 1.76E2- 11.0000 3M372+02
Pa-231 4.1938E-10 279.55 559.11 o.OOE+O0 1.17E-07 2.34E-07
Pb-210 &4083E-13 279.55 559.11 O.OE+00 2.35E-10 4.70E-10
Pff-147 1.2372+0 279.55 559.11 0.00E+00 3.58E+02 7.16E+02
Pu-238 1.7290E-01 279.55 s5a.1 o.oOE+00 4.83E+01 9.67E+01
Pu-239 6.s6s3E-04 279.55 559.11 o.oOE+00 1.94E-01 3.89sE-1
Pu-240 3.686sE-04 279.55 559.11 O.OE+00 1.03E2- 2.06E-1
Pu-241 2.7643E-0 279.55 559.11 0.00E+00 7.73E+01 1.ssE+02
Pu-242 39112E-06 279.5 559.11 O.OE+00 .64E-04 1.73E-03
Ra-226 86330E-12 279.56 559.11 o.ooE+00 2.41E-09 4836-09
Ra-228 3B117E-1s 279.5 559.11 0O.O0E+0O 389E-13 1.78E-12
Ru-106 2.1981E201 279.55 559.11 OOE+00 6.14E+01 1.23+02
Se-79 1.2339E-0s 279.05 559.11 0.00E+00 145E-03 6.90E-03
S-126 1.0194E205 279.55 559.11 0.OOE+00 2.85E-03 5.70E-03
Sr-go 2.7242E+o0 279.55 559.11 0.00E+00 7.62E+02 1.52E+03
TC-99 38066E-04 2m755 5911 o.OOE+00 1.06E-01 2.13E-01
Th-229 1.0413E-12 279.55 5a911 0.0E+00 2.91E-10 5.82E-10
Th-230 39648E-09 279m. 559.11 Q.OOE+00 1.1E-06 2.22E-06
Th-232 8.3536E-15 279.56 559.11 .oOE+00 2.34E-12 4.67E-12
Ti-206 4.38E8-06 279.5 559.11 0.00E+00 123E-06 2.4sE06 _

U-232 1.3645E-07 279.55 55.11 o.ooE+O 3.681 E-05 7.63E-06 Theemal Power
U-233 1.7023E49 279.55 55s9.1 0.0OE+00 4.76E-07 9.52E-07 Nominal Heal Boundng
U-234 4.5389s05 279.55 559.11 .OOE+00 1.272-02 2.54E-02 Output Heat Output
U-235 -2.8661E-0 279.55 0.00 1.29E-03 4.E5-04 1.296-3 Wata (Watts)
U-W3 1.6701E-05 279.56 559.11 0.00E+00 4.67E403 934E-03 1.5360 3.s6E+et
U-23 -9.4194E-09 279.55 0.00 1.51E-06 124E-05 1.51E-05 Tot Total
Y490 2.7248E+00 279556 = 09.11 = QOOE+CO =7.62E+02 152E+03
Othr Filoucle 1.49E+03 2.97E+03

IIL Temnatoe & 1 , Bunw--Punu9sfmwyrS aud Cbeck s ; -
Template Selection Summary|

F SD Used foas r Parameter Diferallnces
Res : W WATER FEAWYWATER

Fue W4Cbdhftw l ALUM
OM H11 Consi : U U

BOL Enriclimerd% 92.99999218S 40t101t00

Bunup Summary ( 1Wdf tor bumup used In estilma:
From 5FD Eahusted

Mm b__ _W Wmc d km 5t heauy mbet na destroed

Checks

Estimated Bunmqu
IBump fuuAu GFVteDU" " Estinated EOL HMWGIven EOb1 HI

N 1.CO 1 1.i~1.0
Bovdb9: ~~~~2.C00

'Reactor shukbwrk me removal, sbmW shoping or ~ daft cwiknftat kradla. ceased for bLd

'Told bxnup lor &I full associated wO th ww7ksh-bw muntlbe dividedby DOL hey" metal mases lget spewto burW vlues (tWdil.

A
A
I

J

j I
-j

DOE/SNF/REP-M7
Ravlsion 0

March 2003
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Fuel Radionuclide Inventory Warksheet
OL Fukiie d Template Joation I

F uet net FRR TUBES (UALXHEt.3 DENMARK
t SNI6F D 4678

Feel Units A Detcr 5 -ASSEMBLY
Heavy tadl as BOL0 79kg: EOL.0 423kg
RO torege SNW. SRS

'Fue decay stat dat: 2010
Estimates as dk 2010

Twplate: BFR (Heavy Waler. Ahnn., 40 to 100%. U)
2 bte ttw -UW C: 1646

Temptat HOL Heavy Metal Ma (UT): OD00377
T r&ta t v. The s C

Eatknated
Canister usa1t:

I18x1O0
0.1t4

L Esirmates i a. b Y. yb Gamma rs

- B~~~~~~~~~hoton TOWa
CilMWd Fatn tNodinal Bounding Fet iat Actvity tominal Fuel ouanding Fuel Eergy Photonsteec

tRadlonuclkde Template Fuel Bumup(UWd) Bunup W( - CI) InvenolesM C ventodes(Cl) Group pouncding)
Ac-227 66950E-11 338.51 677.01 t 0.DE+00 2.27E-08 4.53E-08 An gev
Am-241 44557E-03 338.51 677.01 O.OOE+00 1.51E+00 3.02E+00 0.0150 1.34514
Am-242m 1.4666E-06 338.51 6.01 O.OOE+00 4.96E-04 9.93E-04 0025 2A8SE.13
Am-243 3.7151E-05 338.51 67.01 O.OOE+00 1.26E-02 2.52E-02 O.D375 2767i.13
G-14 2.6513E-08 338.51 677.01 0O.OE+00 897E-06 1.79E-05 05575 2.633E+13
CR-36 4.4441E-31 338.51 677.01 0.00E+00 1.50E-28 3.01E-28 0OM5 1.729E+13
Cm-243 8.2139E406 338651 677.01 0.00E+00 2.7843 5.56E-3 0.1250 t.577E13
Cm-244 8.2625E-03 338.51 677.01 0.00E+00 2.60E+00 5.5#E+00 02250 1.424E-13
Co-60 3.4951E404 338.51 677.01 0.OOE+00 1.18E-01 237E-t 03750 6.744E.12
Cs-134 1.6409E+00 338.51 677.01 O.OOE+00 5.55E.02 1.IIE+03 0.5750 12E1u14
Cs-135 4.25e4E-06 338.51 677.01 O.OOE+00 t.44E03 2.88E-03 o0500 6946E*13
Cs-137 2.6791E+00 33851 677.01 O.OoE+00 9.75E+02 1958+03 12500 s3888E12
Eu-154 1.7388E-01 338.51 677.01 O.OOE+00 5.89E+01 1.18 02 1.7500 1.417E+11
Eu-155 1.1616E41 338.51 677.01 O.OOE+O 393E+01 7.86E+01 22500 2241E+11

73755-E2 338.51 677.01 O.OOE+00 2.50E+01 4.M9E801 I 2.7500 1788.03

1-129
Kr-85 2.8487E-(
Np-237 3.1507E-( 338.51 677.01 O.OOE+00 1.07E-02 2.13E-2M 11.ocoo 4M68.+02
Pa-231 4.1938E-10 338.51 677.01 O.OOE+00 1A2E-07 2.84E4-7
Pb-210 &4083E-13 338.51 677.01 O.OOE+00 2A5E-10 5.69E-10
PM.147 12807E+00 338.51 677.01 OOOE+00 4.34E+02 8.67E+02
Pu-238 1.7290E41 338.51 677.01 0OOE+00 5.85E+01 1.17E+02
Pu-239 8.9563E804 338.51 677.01 O.o0E+00 2.35E-01 4.71E-01
PU-240 3.6865E-04 338.51 677.01 O.OE+00 12sE41 2.50E4-1
PU-241 2.7643E-01 338.51 67.01 O.0OE+00 9.36E+01 1.87E+02
Pu-242 3.0911E-06 338.51 677.01 O.OOE+00 1.0sE-03 2.09E-03
R-226 &6330E-12 338.51 677.01 O.OOE+00 2.92E-09 5864E-09
Ra-228 3.1817E-15 338.51 677.01 0.00E+00 1.06E-12 2.15E-12
Ru-106 2.1981E401 338.51 677.01 O.OOE+00 7.44E+01 1.49E+02
Se-79 12339E-05 338.51 677.01 O.OOE+00 4.18E-03 8.35E-03
Sn-126 1.0194E4-5 338.51 677.01 0.00E+00 3.45E-03 6.90E-03
Sr-40 2.7242E+00 33651 677.01 O.OO+00 9.22E+02 1.64E+03
Tc-99 3.6056E44 338.51 677.01 0.00+00 129-01 258E41
Th-229 1.0413E-12 338.51 677.01 O.OE+00 3.52E-10 7.05E-10
Th-230 3.9648E49 338.51 677.0 0.00+00 1.34E-06 2.68E46

6.3536E-15 338.51 677.01 O.OOE+00 2.83E-12 5.68E-12
4.3868E8- 338.51 677.01 O.OE+0O 1.9E8-05 2.97E-5
1.3645E47 338.51 677.01 O.OOE+OD 4.62E-05 924E-05U232 Thermal Power

ibminal Heat Boundring
-4 E eat Ot4E0

2.248+01 4688.0

Toal Tatal

: __ . . g_

Fram SF0 U tsed I
Reco.=drtr HEAVYWATER 1EV ~E

SOL MUl Constiueta:uelCadrlog AUJ AUJ
SOL. Inetwlduat %:[ In030~094§ do t Is 4

lasts for Parameter DOnfeences:

ilumup Summary(fiWd)' iBass for burnuo used in estimate:

fic=lm; baiphald tm. usyell a dhos
7 -'_ __._ _ __ ._ ._..__ _._.

littrastecl RLo HWIWom lOL NUt

n core mmcvi. t i screherdataoodinaig ot edathonceased orkel

Tcbd Wm* l el ase broded with Me wokd*e nai be ivded by 8OL heavy meal mass egecllc bxrnsi vas (MWWUT).

0OE/SNFjVIEP-078 

March 2003

Revlsiso 0 
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I
Fuel Radlonuclde Inventory Worksheet

LfuvI-ndTem.,ate hmdO-...-
Fuel Nua:e FAR lUBES (UALX4dEU) GERMANY

SNF 10 8. 683
Fuel Units & Doea: 105 -ASSEMBLY
HeavyMs.t Ues: BOL=19.8kg. EOL-13.36
ROD SlOrag SON RS

'Fuel decay start date: 21o
Estimaled _ of. 20o

TiplsAl: HFBR (Hea"y Waler, Akim., 40 10100%. U)
'Tmpl. Oaup(UWd): 164.6

TeVpbi 3O0 Heav Meta esa (At: 0.000377
Tenplal Deo The 5 vawn

Estorted A
Canister usagel

St10
2.92

iILTAtca , m . x, ID Y. yb Gamma Source.

Photoin Total
CUNWtd From Nominal Bounding Fuel bN Activity Nominal Fuel Bounding Fuel Enetgy Phoeonsac

Radlonuclide Template Fuel Bumup (uWW Bumup (WW (C) taientod ea4Cl) tnventora() Group (boundho
Ac-227 6.69SOE-11 5,802.95 11,605.90 O.OOE+00 3.89E07 7.77E-07 Av MvV
Amn241 4.4s67E-03 5,s0.96 11,606.90 O.0E+00 2.59E+01 6.17E+01 0.0150 2.306E+16
An-242m 1.4666E-06 5,80296 11,605.90 O.OE+00 6.51-E03 1.70E-02 04250 4.9126+14
Am-243 2.7151E-05 s,8025 11,605.90 O.OE+00 2.16E-01 4.3E-01 0.0375 4.743E+14
C-14 2.6513E6- 5.895 11.606.90 0.00E+00 1.54E-04 3.0E-04 0.0575 4.022614
0-36 4.4441E-31 5,802.96 11.606,90 0O.OE+00 2.58E-27 5.16E-27 00680 2S366+14
Cn-243 8.2139E-08 5,802.95 11,605.90 O.ODE+00 4.77E-02 953E602 0.1250 Z703E414
Cn-244 8.262SE403 ,8602.95 11,606.90 o.OoE+00 4.79E+01 9.59E+01 02250 Z0 41E+14
Co-60 A49S1E404 5,802.95 11,605.90 o.ooE+00 2.03E+00 4.08E+00 0.3750 1.156E+14
Cs-134 1.6409E+00 5.802.95 11,606.90 0.00E+0O 9.52E+03 1.90E+04 0s750 2.n2E+15
Cs-136 4.2564E-06 5,802.95 11,605.90 o.OE+00 2.47E-02 4.94E-02 oa0oo 6.765E+14
Cs-137 2.8791E+00 5s.s095 11,606.90 O.OE+00 1.67E+04 3.34E+04 125O 9237E+13
Eu-154 1.73686-01 5A,8296 11,606.90 0.OE+00 1.01E603 2,02E+03 1.7500 2.426E+12
Eu-155 1.16186E41 5,802.95 11,605.90 o.ooE+00 6.74E+02 1.35E+03 22500 3.841E+12
Fa-55 7.375sE-02 5,802.95 11,606.90 O.OE+00 4.28E+02 8.568+02 2.7500 i363E+10
H-3 1.0729E-02 5,802.95 11,605.90 O.OOE+00 623E6+1 1.25E+02 3.500o Z.65+409
1-129 6.6403E-07 5,802.95 11,605.90 0O.QE+00 3.85E-03 7.71E6-3 5.00 6.03915o6
Ki-85 2.8487E41 5,802.95 11,6Q5.90 0.0oE+00 1.65E+03 331E+03 7000 6.944E+04
W237 t1507Es05 5,802.96 11,606.90 O.OE+00 1.83E-1 3.66E-01 110000 7.96sE+03

Pa-231 4.193sE-10 5.802.95 11,606.90 0.00E+00 2.43E-06 4.87E-06
Pb-210 8.4083-13 5A.396 11.60590 0.OOE+00 4.88E-09 9.76E-09
Pm-147 1.2807E+00 s,02.96 11.605,90 o.ooE+00 7.43E+03 1.49E+04
Pu-238 1.72900E1 5,802.95 11,605.90 O.ooE+00 1.00E+03 2.01E+03
Pu-239 .9563E-04 5.802.95 11,605.90 O.OE+00 4.04E+00 8.076+00
Pu-240 .686sE-04 ,802.95 11,606.90 o.O+00 2.146+00 428E+00
Pu-241 2.7643E-01 5,802.95 11,605.90 0.00E+00 1.60E+03 321E+03
Pu-242 3.0911E-06 5,8Z95 61.606.90 0.00E+00 1.796E-2 35E9-02
Ra-22a 8.6330E-12 5.802.95 11,60590 0.006+00 6 016-0 1.00E-07
Ra-22a 3.1817E-1S 5A0Z96 11,605.90 o.OoE+00 1.8SE-11 3.69E-11
Ru-10 2.19S16E-0 5,802.95 11,80.590 O.OE+00 1.28E+03 2.55E+03
Sa-79 1.2339E-06 5,802.95 11A605.90 o.OE+00 7.16E-02 1.43E401
Sn-126 1.0194E-05 5,802.96 11,605.90 0.OOE+00 5.92E-02 1.18E-01
sr-so 2.7242E+00 5,802.95 11,605.90 CO.OE+00 1.58E+04 3168+U4
Tc-90 &.806E-04 5,80o95 11,605.90 o.OOE+00 221E+00 4.42E+00
Th-229 1.0413E-12 5,802.95 11,606.90 0.OOE+00 6.04E-09 1,216E40
Th-230 3.9643E-09 5,802.95 t 1 606.90 Q.OOE+00 2.306E- 4.606E-
Th-232 8.3636E-15 5,2.95 11,605.90 o.OOE+00 4.ssE-11 9.7OE-11
Tf-208 4.363888E48 5,802.96 11,605.90 O.OOE+00 2.55E04 S.09E-04
U-232 1-364sE-07 5,802.9s 11,606.90 o.o0E+00 7.92E-04 1.sE-03 Thermal Power
U-233 1.7023E-09 5,802.95 11,605.90 Q.OOE+00 9.888-06 1.98E405 Nominal Heat Bounding
U-234 4.5389E-0o 5,802.95 11,806.90 0O.OE+00 2.63E-0 5,27E601 Output Hea Output
U-23 -2.8661E-08 5,802.96 0.00 .40E-02 1.74E-02 3.40E-02 (Wath) (wafts)
U-236 1.6701E-4 680.96 11.605.90 0.00D+00 9.69E-02 1.94E01 4.018+02 8.2+02
U-23 -9.4194E-09 5,802.96 0.00 1.324-03 127E-03 1.32E-03 Total Tobl
Y-90 2.7248E+00 5,802.95 11,605.90 O.OE+00 .536E+04 .16E+04
Other Raclonuclee3.09E+C4 6.17E604
ImTemi ate Setedo.uSunamr. S * and tci- . _ _ _ _ _ _

Tcmplate Selectia. Summary _

From SFO Used Basis for Parameter Differeaces
Reactor HEAVY WATERR = : HEAWYWA1ER HEVWAR

FuI W*Wh AS AWNM

Bab Hu Consttusnb :IF U U
sO Enrlchmed % so 40 t100

Bomup Sumnwy (UWdf fut lor buxnu used In estimatmt

From SFF EsiEmate up
tOmhSAM b 5,8.9 u Nul b ij*W km ft hmy mul mmdeceyed.
Oeundh |r~ 11.606.9O(audrq him 9t~nedlah m bm dbe mWf

checks

Estimated vn4upf
Sunuip Muipller GIven Bmumnu Estimated OL HL1Gia SO H10

W b all 0,6S too
flouning:l 1.3S

' Reco shnve c ore, sra wal, skireg, WW othr ~dals confinnig # kyaftin ctae for KAi

Ibdw ba for al kW amasod wlb Ith wkoe nwd be dvkied by EfL hea a nue ID got spedlic bwnup vakes <T1

A

j
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Fuel Radionuclide Inventory Worksheet . : ?

11 Fued ami Te late IJnfrniam ., ,
Fuel NHna: FRR TUBES (UALX-lEU) GERMANY

SNF ID *8 e8
Fuel Units A& escr 130- ASSEMBLY

Heavy Metal Msis: SOL.27.25kg: EOL-1&785kg
ROD Storage Sie: SRS

'Fuel decay it date: 2010
E _timates as of: 2010

Tenplate: HFBI y Water, Alan., 40 to 100%, U)
'Template Bwnmup(MW : 164.6

Template bOL Wavy Matal Ma (UT): O.OD0377
T-in ts- Tb-- e Ad-

Estimated
Canister usage:

r 3.61

tLEstieit 7 I 3,X b Y. Yb Gamma Sources

Photon Total

CIIIWd From NomInal Boutnding Fuel Inital Activity Nominal Fuel Sounding Fuel Enrgy Photonstlo

iRadonuclide Templte, Fuel Gurrup (AWO' Bunup(mWd)' (CQ) lnentolaCI) kentories(CI) Group (bounding)

Ac-227 6.6950E-1I 8,142.5 16,285.10 O.ODE+C00 45E-07 1.09E-06 Av. MeV

An-241 4.4557E-03 8,142.55 16,285.10 O.ODE+00 3.63E+01 726E.01 0.0150 3235E+15

An-242m 1.4666E-06 8,142.55 16,285.10 O.ODE+00 1.19E-02 2.39E-02 0.0250 6.e92E+14

Am-243 3.7151E-05 8,142.55 16,285.10 o.oDE+00 3.03E-01 &OSE-01 0.0375 6.68sE+14

C-14 2Z6513E-08 8,142.55 16,285.10 O.ODE+00 2.16E-04 4.32E-04 0.0575 6-347E514

C_-6 4.4441E41 8,142.55 16,285.10 O.ODE+C0 &62E-27 724E-27 0.0650 4168E+14

C-1243 82139E-06 8,142.55 16,285.10 O.OOE+0 .469E-02 134E-01 0.1250 3.7s3E+14

Crn-244 82-sE-03 8,142.55 16,285.10 O.OE+00 6.73E+01 1.35E+02 0200 3442E+14

co-60 & 53. 1E-46 8,142.55 16,285.10 O.OOE+00 2.85E+00 5.89E+o0 0.37so0 1.1Ea14

Cs-134 1.64Q9E+C0 8,142.55 16,285.10 Q.OOE+00 134E+04 2.67E804 8 .so 3.104E+15

Cs-135 42564E-06 8,142.55 18,285.10 QO.OE+00 3.47E852 8.93E72 o.ssoo 6.4ME+4

Cs-137 2.8791E+00 8,142.55 16,285.10 O.OOE+00 2.34E+04 4.09E+04 12500 12s6E+4

Eu-154 1.7288E-01 8,142.55 16,285.10 o.oDE+00 142E+03 2,822+03 1.7500 06E+12

Eu-1s5 1.1616E-01 8,142.55 16,285.10 Q.OOE+00 9.46E+C2 1.8E+03 225003 1,3E+12

Fe- 55 3755E-042 8,142.55 16,285.10 QOC0E+00 6.01E+02 1.20E+03 0 7500 3a1E+10

H-4 1.072S4-02 8,142.55 16.28510 QOCE+00 82.4E+01 1.75E+02 +s600 3324E+

P-129 6.e403E7-0 8,142.55 16285.10 0.OOE+00 5.41E-03 1.03E42 5eooo .A73E0

Kr-85 2.8480E1 8,142.55 16285.10 Q.OOE+00 2732E+03 4.64E+03 7.0000 S.744E+04

NP-237 3.1874-15 8,142.55 16,28.10 O.ODE+00 2.57E-01 s.18-1 Ili= 111E+04

Pa-231 4.1938E-10 8,142.55 16285.10 O.OOE+00 341E408 6.83E046

Po-210 8.4083E-13 8,142.55 18,285.10 0.QO1E200 1OE-09 1.27E-08

Pn-147 1.2807E+00 8,142.55 16,285.10 Q.OOE+00 1.04£+04 1809E+C4

PS-z28 1.7242E201 8,142.55 16,285.10 0OOE+00 1.41E+03 2.42E+04

PTc-9 609563E-04 8,142.55 16285.10 QOOE+00 6.66E+00 1.13E+01

Pu-240 3.03E-24 8,142.56 16285.10 QODE+OD 3.0DE+0O 6.0DE+0O

Pu-241 27643E-01 8,142.55 16,285.10 0.00E+00 22sE+03 4.s-E+03

Pu-242 83911E4-1 8,142.55 16,285.10 0.OOE+O 2682E-02 5.3E2-0

Fa-226 a623o0E-12 8,142.55 162115.10 Q.OOE+oo 7.03E408 IAIE407

Ra-228 431817E-15 8,142.55 16,285.10 0OOE+CO 2s9E-11 s.182E-4 I

u-106 2.1981E4-01 8,142.55 16285.10 O.OE+00 1.79E+03 3.58E+03

U-279 12339E-05 8142.56 16285.10 0.OOE+00 1.3OE9- 2.01E-01

n-126 1.0394E-05 8,142,55 16,285.10 0.OOE+0O 83DE402 70E9-01

Sr-90 2.7242E+C0 8,142.55 16285.10 O.O8E+OO 2.22E+4 4.44E704

Tc-.99 3.8056E04 8,142.55 16285.10 O.OOE+00 .3-0E+10 22-01E+O

Th-229 -G413E-12 8,142.66 16,085.10 o.oDE+0 .782E-09 1.70E3l

Th-O230 29248E+09 8,142.55 16,285.10 o.D0+00 323E4s a46E.4

S232 8d6536£-15 8A142-55 18,285.10 O.OD£+CO 6.80E-11I 1.36E-10

Ther 4ta8WE£08 &42u55 16285iO O.O4E+CO 3.57E404 76SE604

U-23 t36145E407 8,142ss5 1628S.10 XO.OOE+00 1.1iE403 2.22E403 Thermal Power

U233 1.7023£409 8,142.55 16,285.10 o.OOE+CO 1.39E405 L77E-05 "ornwn NamH Bondiiig

U-234 453k89E405 8,142.55 16,285.10 O.ODE+CO 3.70E401 7-9E-01 Ouvut matOuqMt

U235 -2.8661E46 8,142.55 0.00 4.78£402 2.44E402 4.78E£42 tIaft)s (wafts)

U-236 1 6701E45 &142.55 1U285.10 Q.ODE+CO 1.3i'£41 2-72E-01 923= t.t3E+03

U-9238 4.4i94E-0g 8t,142555 08.00 1A6E403 1.78E03 -.86E403 Total Trtala

Othr Radonuclils 4.23+C4 8586E+D4

-Ten late Seectioni su me y Iursup & unuxrr~, arnd Cbec b _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _

emplate Seleton Summary
From SFD Uaed Basis ibr Parameter Differences:

Reactor Moderator HEAVYEWATER WATER
Fuel addil _ ALU Ai

BOI MM CenAtunabz U U
IOL Enrcbhnnt%. eo 40I 100 tOO

Bumu 8unrY i(MWd)'- Balsis for burnup used hI estimate:

From SFf Eaibmatedt
inombal 3.125 N d m~pcduhsdt et b uy meal na dulse d.

1t,28510~ a~s b m ussedlb ebl eaa _db n

UKeie Gie lmprtrutx MHflmMH

8umrw Multilelbr Ghven Sunwup j Estmte C0OL Hifvn E0OL NM
Nom ha:l 0.66 - 101

onditg 1.35

'Reacor s a own. mm rmoval, u . p ng or ether date bcxi nlog VW ceasedlfor luw.

'Towitalbemp Ir an fu associated ihis worsheet imust be dicd by 0x heavy mea mass o geo speik blwap vue Wwdn).

DOOESNFIREP407
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I I.,

I
Fuel Radionuclide Inventory Worksheet I I

L Fuad andTeaplate Internais. , ,
Fudl Mas: GCRE (lB SERIES)

SWW*D &746
Fuel Units & Daesec 6U- IS ROD ASSEMBLY
HOBMpMetal Maw BOL=60.541kg; EOL=59.96"k
ROD Stoarge Spa: INE6EL

'Faa decay strt dats: 1960
Estimates as oft 2010

Tenpiats: P56*xW (Ligh Water. SST. OD0to100%.~ U)
'Tumplats Sumiup(UWd4: 6.01

Template SOL H"m Metal Mae. (UT): 0.00012862
Tomb" at. DeaTim: SD years

Esimated
Canister usage:

18.x1w I
[ 2.50

IIL Estimuls x. xb lb YV. Y Gamma Sources

Phololl Told
CUWd Fro.m Nomin*d Bounding Fud initial Activity Nominal Fud Bounding Fud Energy Photons/spe

Radlonucide Template Fuel Bnup (MWA Bunup(UWdf (CS InventorlesM brventoriea(CI) Group (bounding)
AC-227 3&4276E-08 638.77 1,277.54 O.OOE+OO 2.19E-05 4-3-06 Avg, MeV
AM-241 1.1458E-04 838.77 1,277.54 O.oDE+oo 7.32E4-2 1.46E401 0.0150 8662i.13
Am-242m 7.946E-09 638.77 1,277.54 O.DOE+00 5.08E-6 1.02E-05 0.02S0 1.3S4E+13
An-243 9.8386E-10 638.77 1,277.54 O.OOE+0o 6.28E-07 12-6E-06 0.037 1200E+13
C-14 22976E-C4 638.77 1277.54 0.00E+00 1.47E4-1 2.94E-1 0.0675 1291E+13
01-36 1.2261E-08 638.77 1,M.54 O.ODE+00 7.S3E-04 1.57E-03 0.0080 7.798E+12
C.243 1.7.11E910 638.77 127.54 O.OE+00 1.1E-07 2.21E-047 0.1250 5.0DE+12
C-244 1-35sEs-09 638.77 1,277.84 O.OOE+00 s3.E-07 1.67E06 0.2250 6.726402
Co-s0 9.863SE-03 MT?7 1Z7754 OQOOE+OO 6-10E+00 125E+t 0.3750 2S31E02i

CS-134 1.9817E408 638.77 1,2M.4 0.0E+0D 172sE-04 1.41E7-0 01.700 4M1E+13
cs-131 3.0706E-05 638.77 1,277.54 OOOE+O t.14E-02 3S7E-.426-O 4s1sE+il
C-2137 1.0263E+00 638.77 1,277.54 O.O0E+00 .296E+-2 1.31E+03 129 1.097E+12
Eu-154 2.0D17E646 677 1,277.54 0.OOE+00 1.28E-01 2s6E- 7500 1241E+10
Eu-158 2.5537E-04 63&877 17.54 O.OoE+00 1.68E6- 1.tOEt Z2500 62s-E
Fe-23 22646E-04 636.77 1,7.54 0.OE+00 1.4SE. 2 8.E-2 Z-75DO 85%W+0
FF320 8 s.670E6-03 638.77 1,M.54 O.OE+00 65.2E46- 1.38E+11 00 3-16BE+01
1-129 7.3195E407 63&77 tJRms4 O.OOE+Oo 4.68E404 s.35E404 SOODO 3ss7E+ol

Ku-2S t.766E-042 638.77 1,754 0.OOE+00 1.00E+01 4.ODE+01 TO 3ss6E40G
p237 1.1494E41 6 638.77 1,27.54 O.00E+00 7.34E-04 1.47E-03 6 IOD 4482E-1

Pa-231 .00700E-1 6377 1,27.4 0O0E+0O 3.71E-09 7.42E-05
F+-21O 1.2ss5E-12 638.77 127.54 O.O0E+00 8-22E-10 1.66E-0
Pu-147 2.2146E-1 638.77 1,277.54 O.O0E+00 1.42E9-2 7.84E-2
Pu-23 2.6223E404 638.77 1,277.54 0.00E+00 164E-01 3 3.39E-

Pi-1239 1.14391-06 638.77 1,277.54 0.006+00 7.346-03 1A76-02

P-240 9.67541-01 638.77 1,7.54 O.OE+00 s.14E402 1.11E201
Tu-241 44765E-04 638.77 1m254 O.OE+00 2.92E-1 4.44E941
Pu-242 1.9717E05 s 63&77 1, 54 0.0OE+00 1.26E-Oe 2s2E-06
R1-223 3.0QD9E-12 638.77 1,277.54 0.06E+00 1.42E-07 3.83E0-0
Ra-228 8.332SE-12 638.77 12754 Q.00E+00 5.32E-09 1.3E7-08

os206 &1464E-10 638.77 177.54 0.OE+OD 1.93E-12 7.85E40 2
9-F79 1.3221E60 6377 1,277n54 QOD.E+00 &4sE-03 1849E-02
9-126 .1491E-09 6877 1,M.54 QOD.E+oo 7.34E-03 4.16HE
sr-go 9.5541EE-t 6s8.n 1,2774 Q.OOE+oo B.10E+02 1ZZ2E+03

Tc-99 4.666E-04 638.77 1,277.54 0.00E+00 .98E-041 .96E-041
TiF2Z9 1.9085E-11 63&n 12"S4 O.ODE+OO 1.22E48 z.44E-s

TI-230 2.1913E-10 638.77 0m.04 O.ODE+C0 1.40E17 .21E-0a7
Th-232 &3i7sE-12 63&77 1zm5 O.OOE+oo 5.33E-0s 1.07E408

TF208 161752E9- 63.77 1277.54 O.OE+00 1.20E-05 3.40E45
U-232 s.ois2E4B 6s8&n 1=m54 QOOE+OO 3z24E-0s 6sE-OS Thnn Powe

U-233 3Zss6E-0s 638.n 1 s54 O.OOE+OD 2.0SE-6 4.16E-0B Nominal He* Bounding,

U234U 3s817E407 63a.77 1zns4 o.ODE+oo z.54E404 5.03E404 Oulixt HeatlOupult
U-M3 -Z.7761E46S 63a77 Qoo 121E-t 119sE41 1Z1E-01 /Wat); Q(Wat

U-236 ~~~~~1.s190E-DS 838.'77 1,277.4 Q.OOE+OO 1.03E402 Z.07E402 7.46E+w 1JSE9+Ot1
U438 -2.8547E-09 638.77 0.00 1.59E6- 1.58E-03 1.59E-03 Total Total
Y-90 95557E-01 63&77 1,2.54 O.OOE+00 8.10E+02 122E+03
Other Radonuclides 7.79E+02 1.56E+03

ILTcmpbdt e&leto Smnwat Bunarl Summar aid Cbeclx..,g. i
Tenpbaw Selecutloeuuy -

From SFD Used Bas or Paratnr D_:ferences:
Reactor U GTaWTER UGHT WATER The Tprle sa wed fo fe lb" mIum

Fu ddhl= HASIEILLY SST lbl sddles mOn Ae rWe- tece dlg (SST I ae).
llOL.H conktlsrft.F j j. Uj U

Bo06 bvisnu %it 92202347 60 b1100

SUn-p Summary (UWd)13 for burnup used bI estimata
Frot Sl D I snd Eam

Nhi: I e~~~~~~~36. Nbarc1m ehm s eay eas delp
Sondh9:| 1 277.5 _ sb be te bua

Checs
Est~nated Dumup

Barnp uuftkt Gien GeS 8 E _stiated EO HWIG*h" EOL HE
tomat Z 23 ____

Boundkg: 0.45
'Reaclr sk hr oone mmovd1. swge W~ppug or Ottr dal w anvro Om if&an case for kw.

>rda buV hfo aJ fus assoite wsh We wws must be d~cd by eXX hey maes mn OD gal spwj hmpu vk (MWT).

J
j

j
J

j
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I I.i

I1
Fuel Radionuclide Inventory Worksheet

LAWd and Tein1at Info atkalli ... .`0-0
Fuel NaMe GENT

SHP V S. 97
Fuel Units It Oevw. 16 -STACKEOD DISKfS
Heav Meta Mase BOL-3S.9921g EOL.3.96411
ROD Stoagep SAWe SRS

'Ful dea slut dete: 2035
Esimatm as *. 2010

Template: ATR lUght Water 81an., 80te 100%. U)
'Tempat aumup(UWd): 3672

Templae BONS Hea Meta UMm (Nt: 000D116t6S8
T*mp OD Time 5 yeaws

Estimated
Carister usage: J

13x1WI
1 0.44

IIL Estimatto X . 5. b Y. Vt Gamma Sources

Photon Toed
CVIIWd From Nominal Boundfidill FuI1 bittid Acty Nombl Fud BoundingFusl Ee Photonlsee

RadIonucli Temptatu Fue Bumup (MWdf um-up (tWdf (I t Inventotles(CI) Ietolse(CI) Group (bounding)
Ac-227 1.4545E-10 758 15.15 O.OOE+00 1.10E-09 2.20E-09 Av OV
Am-241 1.11SOE-03 7.58 15.15 0.00E00 8.48E-03 1.70E-02 ootso 2.9230E12
Am-242m 4.5425E-07 7.58 15.15 0.00E+00 3.44E-03 6A8E-0t 0.2s0 6.2W8. 11
Am-243 1.4921E-06 7.58 15.15 0.00+E00 1.13E405 2.26E-05 00375 5.812E011
C-14 5.7244E-09 7.58 15.15 O.OOE+00 4.34E408 867E-08 0.0575 5.714E+11

J
CM-243 I
Cm-244 I

7.58 15.15 0.OOE+00 9.94E-32 1.99E41 0.0eso 3.6430.11
7.58 15.15 0.OOE+00 1.79E-06 3.5SE46 0.1250 3.155E+11 J5.2042E-05 7.58 15.15 t 02250 3.089E01 1

CO-C 3.8206E-05 .57.58 1!
1!
15.15 O.OOE.00 2.1E-05 5.22E-5 1 0500 2875E011
115.15 OO0E+00 2.181+01 4.35E+01 112500 5.349E+10
15.15 O.OOE+00 622E-01 124E+00 1.7500 2.243E+09 IEu-154 82053E-02 7.58

EuF155 7.58 15.15 0OOE400 2.96E041 5.93E-01 22500 4.7050E00

Fe-65 7.58 15.15 0.O0E+00 z750 2.707E+07
H4- 1.0590E-2 _ 7.58 1

JLIS O.OOE4+D 2.17E+00 4.33E+00 7.0000 1 2340O40

758 15.15 O.OOE+00 7.2315.05 1.4sE-04 11.0000 1.16SE-01
Pa-231 - 9297E-10 7.58 15.15 .OOE+00 77S-09 1.35sE4-
Pb.210 3&7609E-12 7.58 15.15 0.OOE+00 2.85E-11 S.70E-11
Pm.147 2.6452E+00 7.58 15.15 O.OOE+00 1.93E+01 386E+01
Pu-238 2.0Q50E402 7.58 15.15 0.OOE+00 1.58E-01 .11E-01
Pu-239 4283sE04 7.58 15.15 O.OOE+D 32sE403 6.49E-03
PU-240 2.44010-04 7.58 15.15 0.00E+00 1.8SE0-3 70E403
Pu.241 6.8764E-02 7.58 15.15 O.OOE+00 521 E-01 1.04E+00
PU.242 3.6329E-07 7.58 15.15 O.OOE+00 2-7sE-06 5.50E-06
Ra-228 3804SE-511 7.58 15.15 O.OOE+00 2.88E-10 5.76E-10
Ra-228 2.9902E-15 7.s8 1S.15 0.OOE+00 2.27E-14 4-53E-14
FR-10o 1.905SE0t 7.58 1S.15 .OOE+00 1.44E+00 2.890E+
S-79 12936E-05 7.58 15.15 O.OOE+00 sDE4s5 .9S6E-04
Sn-126 1.1574E005 7.58 15.15 0.00E+00 577E-05 1.75E-04
Sr-go 2.7505E+00 7.58 15.15 0.OOE+00 2.08E+01 4.17E+01
Tv-99 4.223sE404 7.58 15.15 O.OOE+00 320E-3 6.40E-03
Th-229 1.884SE-12 7.58 15.15 O.OOE+00 1.43E-1 I 2.86E-11
Th-230 1.7042E0- 7.58 15.15 0.00E+00 129E407 2sE4-07
Th-232 7.8132E-15 7T 15.15 02OE+00 5.92E-14 1.1sE-13
TI-208 4.4063E-06 7.58 15.15 OO.E+00 334E-07 e 68E-07
U-232 1.3151E47 7.58 15.15 0.OOE+00 9.96E47 I.99E-06
U-233 1.9564E-09 7.58 15.15 .OOE+0000 .48E0-S 2.96E40S
U-234 i.8371E-04 7.58 15.15 O.OE+00 1.39E-03 2.78E-03
U-235 -4723sE-06 7.58 o.00 10E-03 8OSE0-03 IOE1-03
U-238 1.4s3E-05 7.58 16.15 O.E0+00 1.17E-04 2.3SE-04
U-238 -4.2s51E-0s 7.58 0.00 813E05s 513E-05 8.13E-05
Y-90 2.7505+EO0 7.58 15.15 O.OOE+00 2.08E+011 4.17E+01
Other Radionuclides 3.900+01 7.790+01
IUT iite Se edhiu 9nr urpiCb _ . _ __ Summ__ _ ._ Checks
Temp1ato Selo1ion Summer

From SFD Used Basis for Parameter Dferences:
Reat U %T[WARI UGHTWATER

FUad C b AWM t AWUM
SOL HMm, nats t. o U U

CL Eninat 3937875 6010100

Bumup Sumnaty (uWd__ for bumup used In estimate:
Fivm SFD Estimated

Nornbi km ft~7 SjN e b t t S hnvy ede mm deehyed
Boundon 15.1E hwmw lou s be Ms mtt n

Checks I _

j

j
2

Thermal Power
Nomitlal Hem Boundain

Ou Has Output
(Waft)l (Watts)
S.84-01 76M4n4

Total Total

J

I
EsUap ttd t -S I

B"sUp Wilplow IGive BumupI EstiMat EOL HOUlGIven E06 HlU

I t.OZ i
, ____ .w.,

'Reacor su6wn. ow reovL. sbre pp i Or0o6w ds coSt n thS iradallan ceased or tud.

'Tolst burW ford vue us odte wdtWHIN the wwkseg must be dvded by L heavy metW maes 10 get secdlc bwW valus (MWdUT).

DOE/SNF/REP-78
Revision 0

March 2003
Page C-452 of t;581



Fuel Radlonuelide kwentory Worksheet . ; -: 7

L Faed and Template to l- ..., :.
Fuel Nau.: GRR UALX FEU) GREECE

SNF e t 440
Fuel Unkas & Deecr. 108 -MTR TYPE
Hkavy Metal Mas: BOL1.76kg; EOL.14.72kg
FO StOrage # Site SRS

'Fule deay atar dat: 1993
Extindaes as t: 2D10

Teaplate: ATR (Light Water, Akin.. D b0 100%. U)
'Te1nplate, B~nup(m Wd: 3672

Template SOL Heavy Metal Mas (): 0.0D1668
-Tenplate DecayTime: 15Ymrs

Estlhted
Canister usage:

11tt)01
I 3.00

CL Etimates Inx,, b Y. y, Gamma Sources
Photon Totel

CUUWd From Nominal -amndfing Fuel, WW alcActity Nomial Fuel Bonding Fuel EnerWy Photonfec
Raidonuclide Tnlate Fuel Burnup (MWdI Eumup B MWd)' (CI) bwentores(CI) Inventoties(Ci) Group (bounding)
AC-227 45861E-10 3.8?520 7,650.40 O.ODE+00 1.76E-06 3.51E-06 Avg. MeV
Amr-241 1.7832E-03 3,85.20 7,650.40 O.ODE+00 6.82E+00 1.36E+01 0.0150 9.126E+14
Am-242m 4.34tOE07 3,82520 7,650.40 O.OOE+00 1.66E-03 3.32E-03 0.0250 t.o3E+14
Am-243 14907E06 3825.20 7,650.40 0O.OE+00 5.70E-03 1.14E-02 0.0375 1.62E+14
C-14 5.7162E409 3825.20 7,850.40 0O.OE+00 2.19E-0 4.37E-05 00575 1772E+14
Cl-36 1,3t24E-32 3,825.20 7,650.40 Q.OOE+00 6.02E.29 1.OOE-28 00650 1 073E+14
Cm-243 1.866E-07 3,125.20 7,66.40 Q.OOE+CO 7.10E404 1.42E-03 01250 7.35sE+ts
C-244 3.5612E4-0 3,825.20 7,650.40 O.OOE+00 1.36Et-0 2.72E-01 02250 s248E+13
Cu-60 1.0261E-01 3,82520 7,650.40 .OOE+OO 3.93E402 7.85E-02 .0750 4.051E+13
Cs-134 1.693tE402 3,82520 7,650.40 Q.OOE+OO 6.48E+01 1.3DE+02 esms 6.575E+14
Cs35 3.4477E406 3,825.20 7J65.40 O.OOE+00 1.32E4 2.64E402 O.9soo t.SS2E+13
Cs-137 2280DE+00 3,82520 7.650otO QODE1+OO 8.72E+03 1.74Et44 t2500 7J9OE+12
Eu-154 3.6656E402 3,82520 7,650.40 QODOE+0 1.40E+02 2.80E+02 1.7500 3306E+11
Eu-165 9.684tE43 3,82520 7,650.40 0.00E.00 3.70E.01 7.41E+01 22500 4.135E+01
Fe-55 4.6977E4-0 3,825.20 7,650.40 QOOECO I tE-060 3.59E+00 2.7500 Z486E607
H-3 6.0485E403 3,875.20 7,650.40 QO.OE+OD 2.31E+01 4.63Es01 3-5000 15-e0E+06
1-129 75S300E47 3,825.20 7,650.40 QO.OE+OD 2388E43 5.76E403 s5eoo 3bS5E+03
Kr-85 1 .4989E41 3,8?5.20 7,650A 4 QOOE+OO 6.73E+02 1 .1YE+03 7A0000 4 048E+02
Np237 9.5534E406 3,825.20 7,650.40 QOOE+OO . 365E402 7.31E42 1t.0X00 4bIAbE+01
Pa-231 1.6550E409 3,F?5.20 7,650.40 O.OOE+00 8-33E406 127E-05
Pb210 21.631E-O1 3,82520 7,650.40 O.OOE+O t.O2E-07 2.04E4-07
Pm-147 t.8156E-t 3,825.20 7,650.40 Q.OOE+00 6.95E+D2 139E+03
U-23M 1.899E02 3,82520 7,650.40 O.OE3402 726E01 3.75E+Q02

Pu-2139 42838E404 3,8?520 7,650.40 O.OOE+OO 1.64E+00 328E+OO
Pu-240 ?.4379E04 3e25.20 7,850.40 O.OOE+OM E.933-01 1.17E+0
Pu-241 4.2511E402 3,8?520 7,650.40 O.OOE+00 1.63E+02 3.?5E+02
PIF242 3.63?.9E4-7 3,8?52D 7,650.40 O.OOE+OO 139E43 2.78E403
Ra-226 IA725E-10 3,85.20 7,0.400 DE+ 5.63E-047 1.13E-046
Ra-2?8 e.9760E-15 3.8?20 7,850.40 QO.OE+OO 3.43E-11I 6.87E-11I
Ru-106 1.9752E404 3,825.20 7,65.410 Q.ODE+00 7566E401 1561E400
Se-79 12933E405 3,8?520 7eso0.40 O.OOE+00 4.9Y4-2 9.89E402
Sn-1126 1 .1574E405 3A2?520 7,6S0.40 QODOE+OO 4.43E402 8.85E402
Sr-90 2.1680E+00 3,825.20 7,650.40 O.OOE440 8.06E+03 1.66E+04
Tc-99 42a.39E44 3,82520 7,650.40 QODE+OO 1.62E+00 323E604
Th-229 3.9270E-12 3,825.20 7,650.40 OAOO+OO 1 50E48 3.0DE408

TIF230 ~~~~~3.3578E-OB 3,82520 7,650.40 O.OOE+OO 128E404 2.57E044
Th?.32 1.5452E-14 3,825.20 7,650.40 QOOE+OO 691E-11 1.18E2-10
Tl ?08 4.6705E-08 3,8?520 7,650.40 QOOE+OO 1.79E404 357E044
1.'232 1.3046E407 3,82520 7,650-40 &OOE+00 4.9E404 9.9SE044
U-233 2.3739E409 3,eVs 20 7.650AtO QOOE+OO 9.08E406 1.82E45
U-234 1;8423E404 38?5.20 7,65D.40 QO.OEoO 7.05E401 IAI1E400
U.-= -2.7?35E406 3,825.20 0.00 3.73E-02 ? S9E402 734
UI-236 15493E46 3.875.?.0 7,650.40 QOOE+OO 6.93E402 1.194
LI.-= 4n2851E-n 3e815.20 0.00 6.08E404 4192E14 58
Y490 2.1686E+00 3.825.20 7,650.40 O.OOE+OO 8.30E+03 Ir6d0e
O Radioudis 6 8 32E+03 I .66E

ainpate Selection Sunnary
rom eFD Ud Bsis for Parater 0fe e .

Ree ctor odan.cr Leoa.eTra n UGHT WAlER
FuedCladdlig: _ ALUMULO

80L HU CONs~wt: U U
*OL Enrcmn %: 9t .93'202ts so b 100

Bur up umany (41WCO |8asis 'Ior burnup to in *smoat:
Frm6FD |r: =al-d |

undtig: 7PASo4 1 tre -d lael~alo nm* bLO

Esiae Buup
_Eumup M uWL-b _Give *un Estiatd EOL l1MGvn EOL HU

Mrlho. nesI .
Bounig| 3

'Reacb~rnwu,coneromv. amage,dd a4u rodwdalamfinrig hafdation codteb .

Theuinal Power

Ouwo Kea Output
(waftt) (wafts)
1.S45E02 2.M02E9

Toted Total

'-S

Tctal weanup or n kd oelessciad wih tie wobket eist be dvied by BOL heavy mel mass b get Specic bump VaLe fMWdUT).

DOE/NFffREP-078
%.; RevisionO0

March2003
Page C-453 of C-681



I III -

I1
Fuel Radionuclidc Imentory Worksheet_

L FWe andTrmnlate.Jifwmautliqm - 4 1

Fuel flaow GRR (UALX HIEU GREECE
SW IDS. 1069

Fuel Units A Deasor 46'- KMR TYPE
HeeyMetal MOaM OL.7.9Ucg EOL.6.27kg
ROD Storage Sks: SR

'Ful dea stdt cla 1993
Estimates - ot- 2010

Tumplatb ATN t War. Akn. 6b to D%. U
"Tunpiata SumvpjUwc): 3672

Te blsb 301 Heavy Metal Msw (Ill): 0.00116689
Tesnplat Decay Time 15 V

Estimated
Canister usage: j

128 I

I,IL Faimts 4 m b b Yb YGam Sources
Phdoto Toad

CIISWd From Nominall So r~lng Fuel Inttr Aablky NomhW rFud Soundting Fuel Enefw Pho~tnshe
Radlonuclide Tempbto Fud8urnup(IWdY` 8urnup (NW ~ (101 kwenole(I bhweroriesitCI Grow touclng
AC-27 4.586E-107 1,629.25 3.258.50 O.OOE+00 7.47E-07 1.49EB-0 Av0 3 1V31
Am-24t 1.7832E-03 1,629.25 3,258.50 O.OOE+00 Z.9tE+00 281E+0 O.OtS0 3sB7E+t4
Am-242m 4.3410E-07 1,629.25 3,258.50 O.OOE+00 7.07E-04 3.4IE-03 0.3250 S.107E+13
An-243 1.4907E-04 1,629.25 3,258.50 OOOE+00 2.43E03 4.86E03 0.0370 7.079E1+3
C-14 547162E-0 1,629.25 3,265850 .OOE+0 s.31EB-0 1.16E-05 0.s0 7s.4aE6+13
CI-36 13124E432 1,ff29.2 3,258.50 O.OoE+OO 2.14E-29 4.28E-29 ocsoM 4572E+13
Cm-243 1.86S0E-07 1,629.25 3,28.50 O.ooE+00 3.03E7 4 0OSE344 0.1250 3.135E113
CE-24" 3.6512E-M 1,f2925 3,258.50 O.OoE+00 5.79E-02 1.16E-02 02250 3.38E+13
C60-D 9.0261E6-0 1,629.25 3,258.50 O.O0E+00 1.567E02 334E402 .3750 1.726E+1i
C-134 1.6973E-02 1,629.25 3,258.50 O.OE+00 2J.6E+01 1532E+01 0.7500 Z80E+14
C5-135 3.0477Ef03 162925 3,258.50 O.OE+00 s.62E403 1.12E402 3.s5co 6.7.E052
C-137 2.2800E+o0 1,62925 3,258.50 .OOE+00 371E+03 7.43E+03 12500 3.361E+12
Eu8154 3.66seE42 1,629.2 3268.50 O.OOE+00 2.47E+01- 1.19E+02 1.7500 1.4086+11
Eu1ss 9.Q6841E-03 1t62925 3,2s8.50 .OOE+O0 1.58JE+0o 316E+01 22.00 1.7f2E+3ff
Fa-55 4.6Q77E044 1629.25 3,258,50 O.OOE+00 7.65E-Ot 15.3E+90 2.7600 1nwE+07
H-3 2.6431E-03 1,62925 3,258.50 O.OE+00 9.ssE+o0 1.67E+01 8 s729E+0
t-129 7-53OO6017 162925 3,268.50 O.OE+00 123E043 2.SE263 5.K00 +7E+03

-285 1.849s0s-0 1t..2s 3,258.50 O.OE+00 2.44E+02 4As9+12 7.0WO i.724E+02
1ff237 QS5634E-0Oe 1t629.25 3.258.50 O.OOE+OO 158E402 3.11E42 I11.00KD 1.93SE401
Pn-231 16.8E8-04 1t629s25 3,258.6 OOOE+00 2.70E-01 1.E06+0
Pu-210 2.4631E-11 1.629Q25 3525850 O.OE+00 4.34E-01 96tsE-01
Pm-1a47 1.851s6Et 1,629.25 325850 O.OOE+OD 2.95E+02 5.92E+02
Fs-2S8 i.89aoEM 1,62s.25 3258.0 O.OOE+00 3.09E+Ot &1fhaE+01

Pu-241 42s11E-042 1,629.25 3258.50 O.OE+o00 f.93E+01 1.33E+02
Pu-242 3.6329E407 1,62925 3,258.50 OOE+00 5.92E-04 1.18E-03
R&-226 1.4725E-10 162.925 3,258.50 O.OE+OD 0 240E-07 4.80E-07
Ra-228 &976DE-15 1,ff225 U2as O.OCE+OO 1.46E-11 2.52E-11I
Ru-10ff 19752E404 1t629Q25 32580S O.OOE+OO 3.22E-01 etE401
Se 79 1-2933E405 1,629s25 31258.50 Q.OOE+OO 2.1 1E42 4.21E402
Sn-12ff 1.1574E-5 1,8.9.25 3.2ssso0 O.OCE+CO 1.8tEMs 3.77E-02
sr-so 2.1680E+00 1,ff29.25 3.258.50 O.OCE+OO 3s53E+03 7.06E+03
Tc-ss 4.223sE-04 1,ff29.25 3,258.50 O.OCE+OO 6.s8E-M 1lsE+0
TIF229 3.s27DE-12 1,ff2925 32E58.5 OOOE+CO ff40E409 12BE-tl
TIF23O0 3.3s78E-08 1,629.25 325S50 OOOE+00 s.47E-s _ 1.09E044
Th-232 1-s452E-14 1A629.25 32585 OOOE+OD 2-s2E-11 5.04E 11
TF-208 4.670sE486 1,ff2925 3,2s550 O.OOE+OO 7.61E-0 1.52E044
1-232 1304sE407 1,ff225 3,258.50 O.OOE+oO 2.13E44 42E4 Tberiiail tr
u-233 2-3739E-09 tff2s25 32tsaso O.OCE+OO 3.87E-0e 7.74E.tl tNom~la Heal BmWmtdbJ

-234 158423E404 1,62Q25 325ff.50 O.OOE+CO 3 ODE- ff.OCE41 outat * HeadOutput
uMp u-723sE-0f 1_ff2925 0.00 1sEs42 1.14E42 1sssEd42 ) t est

U-23ff 1564g3E45 1 ti2925 3.25850 OCOOE+CO 2 52E42 5.05E402 4.41E+Dt 11.21+0
u-23s -4.285sE-9 1A62925 ooo 2.17E404 2.10E44 2.17E404 Tota Total
Y-s0 2.1686E+00 1,ff29.25 A2 ? 5850 O.OCE+OO 3.s3E+03 1.W7E+03
Other Rad onucides 3.t4E+03 7.iaE+d3

X; Temnplate 8do O, M i tated 0y1. _lt tv -01. Hi ?'
Temptet Seactln Sumry

From SFD U _ t _Basis for Parameter Dt _ _r_ _e

Reactor Al : LIGHT WATERt UfGhT WAER
FulCladi ALM AWMti

SOL HU~ Consunt:1 u u
SOL tErdvt %:I 91.9a720219 soo b 10

Bur upmS y {11Wdf I I 18st fo bumup, used la ebsnaw
Frn SFD | Estiae

takit | 1.6292 N h*lr t olcuildelt I th by mold IIIY fJwy
IboundiF 3,25115: ID bevWii bftE al Ihwp

Etimtd Sumugs
Buw Miufltplbw Ghvq Blxilp Etmted tlO HrIGhes E01 Hh

Homh*F o~s 11.5

'Reactor du~on coemv swa, s~hrge shwig or er dals owmq that infcaon ceae fortfuel.

"Total buW for al k assocaedM wth woftahed wnt be divided by 80L he metW mm tf go tm~ WC*C takunu l (tNdn.

J

I
j

j
j
IJ

I

DOE/SNF/REP-078
Revwsio 0

March 2003
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A
Fuel Radionucilde Inventory Worksheet

LFud and.Termiplate Xnk:ata.rnu
Fue fl H. K S. ROBINSON

SNF ID A: 96
Fu SiUnfs A Do 1-CANISTER OF SCRAP
Hev MelM Mse: BOL-0.547Tg; EOLs0.50c
ROD Storage Sil INEEL

'FuS dacf sart da:
Etnas al d:

1966
2010

Estirated
Canister uags:

0.04 iTmnplat (worst Cas)
emnplae umupw(Wd): 62.5

Teans DCL Heav. Mal M11 u" T 0.00186865
Templat Dea Th ": 35 year

* 02-38 2.28496-03 25.85 51.70 0.6xb b+ Y. Yb |-9 1.5 Sources

CUN~d Frnk Norminal Boudng Fuel NUa Activity Nom"iSFuel Bounding Fuel Em Photnfe

Radlornmlkle Trnlt Fuel Elru (JWdW Bumnup UWWd - (CQ hnwftode*C Irrventodes(CI) Group (bounftOg
AC-227 .3072E-06 25.85 51.70 O.OOE+00 s6E-04 5.1#4964 A50. _8*
A-24t 8.444sE4D 2.85 51.70 O.OOE+00 215E+02 4.37E+02 7.0so 6.381E+13
Am-2423n 1.68648 25.86 51.70 0.00E+00 4-36E-01 871E-0 1.00020 156E.03
AnF243 1.6320E42 25.85 51.70 0.00E+00 4.22E-01 8.44E41 o3 101E+t3
C-14 0 2.39108 25.86 51.70 o.oOE+O0 .13E+00 125E+oo 00575 1.733E4u
cin1 2-1849E043 25.85 51.70 o.ooE+00 4.371E02 1.17E4241 o.oaso 673E+12
Cu-243 4.624E041 25.85 51.70 o.ooE+01 24E8402 4AaE402 0.1250 E+12
Cm-244 164484E-01 25.85 51.70 O.51E+Oo 4.3sEi4D 071E+00 0.2250 s&50E+12
Co-40 23.0B6E+01 25.85 51.70 .09E+01 7386.E+02 1.40E+03 0.3750 21o6E12
Cs-134 3.414E44 2.85 51.70 o.oOE+0o aa3E43 1.77E4+2 0 2. 48076E+3
Cs-135 4.3876E44 25.5 01.70 o.ooE+00 1.1E-02 427E-02 OS3 1ss7E+12

Csa-126 6.149E0060 25.85 51.70 0.006+00 1.66646 3.09336456108E~4

Eui-54 5.926E+07 25.85 51.70 o.OOE+00 1.23E+01 6.E+01 1.7500 4SE+15
EU-15 8.5526E642 25.85 61.70 0.00E+00 1.72E+14 3s47E+42 620 475sE40
Fe-9 1.9301E8 1 25.85 51.70 .O00E+00 7.66E+o0 19.2E+01 z47sDO 3.0E+3
Sn-126 1.4311E41 25.85 51.70 o.o0E+00 4164E+3 1.26E+41 3.000 1.37DE44Z
1-129 1.9718+0 25.85 51.70 O.OOE+00 Z274E404 1.0E264 0oo3 &818E+04
Kc-ss 5.S678E43 25.85 61.70 0.00E+00 1.75E+1 3.50E+1 7.0XO ees7E+03
Np-237 1.7664E84 2585 51.70 0.00E+00 4.05E463 9OE443 11.0060 7515E02
Pa-231 .6870646 25.85 51.70 O.o0E+00 71.2E-4 104E644
h-210 6.3918E-07 25.8 51.70 0.00E+W 61.5E647 124E4S

P1147 1.65OOE742 25.85 51.70 0.00E+00 4.37E641 7JE4-01
u-238 2.7120E41 25.85 o.o 7.03E+01 45.1E341 7.03E601

Pu-239 4.44E.042 25.85 O.W 0s0E+00 7.264+3 91.61E+0n
Pu-240 1278E-01 25.85 o.w 1.00E+01 3.01E+6 1.08E141
u-241 -1.0411E+02 25.85 O.W 2.z5E+03 1.56E+02 2.0oE+03

Pu-242 -1.1381E-04 25.85 O.w0 4.70E-02 4#1E-02 4.70E-02

Ra226 6.44o6E4s 25.85 51.70 0.00E+W 6.76E46 3.33E24
Ra-2s s 59ss2E4Y7 25sss 51.70 O.W(E+W 1.ssE-0s &.1OE-0

RU-10s a&SSME07 2sas 51JO0 O.WOE+W0 221E-05 4.42E-0s

SO-79 t1s91E404 2s.8s 51.70 o.ooE+Co 4s96E43 ss2E43

S-1-26 1.6671E44 25.85 51.70 o.ooE+9 o 1043 a602E43 TTa
Sr-o_ 1.9780E401 25.85 51.70 O.0E+00 612E+02 1.02E+03
Tc 99 a7787E403 25.85 51.70 O WOE+OD 1.75E-01 3soE-01

Th-229 1.748BE-06 25.85 51.70 O0OOEOO 4.SM-0s 9.04E-oS

Th-230 5.8704E-06 25.85 51t70 QWOE+CO 1.s2E404 303E044
Th-232 6.020sE407 25.85 51.70 Q.OOE+OO 1.56E405 3.11E45

ThR208 R773E5 25s15 51.70 O.W9E+W 2B403 4.s3E403
U-?32 Z 3 T706E44 25.85 51 .70 QWOE+OO a 13E403 1 23E42 M Power

U-233 3&6128E404 25sB5 51.70 Q.ODE+W0 9.34E403 1.a7E402 Nominal Hnest Sounding
U-234 1 2788E402 25.85 51.70 QOO0E+W0 3.31E41 661E401 Output Hog Output
U-235 S7486E404 25.85 51.70 Z35E404 1.51E402 3.00E42 (wb -<Nan)s
u-23e 2.3485E404 25.85 51.70 OODE+OO B.Q7E403 121E402 2.741E40 L40E
LO-238 1.1581E404 25.85 51.70 Z.93E45 3.02E403 &02E403 Tots Total
Y4D0 1.9804E+01 25.85 51.70 Q.XE440 S12E-+02 1.02E+03
Othr Radionuctika 1.59E+03 3.1#E+03
ILTQ tmaSeletie Bm SD s .anChcks _ _ _ _ _ _

Template Selectiff Surnary
F[xn SFa Used Basin ftr Parmetr Die

R oModerator IWWAER (Was Casa)

FuC d C tlad hg L OZRC SST/IcorWd T Sdkhma d* a sexisthpfl twbicwe te cvis mu utws
DOL HU Const t Pu and U U. Th,&Pu

BOL EnricimnmIL- 2.s7 Ob 100 1

8umiip Sumniary (UWd)f foBas for burnup used In estimats
FromF Eatbiat

Nombtl I 258s bnmmCab MOm h e fs metl er deebae
lkonawr.| 1 .421 51.7 b v b

Checks .
Estanad Durwp

s Mp Uufp, Gi u Estn Ed0 HUCi E06 HU1
Normbn 1F1 _ 3_5

BeWuT 2za2 3. U

'Reactor dshtdown core removal, stoage. *S#pp or coter dab cwtwnhDg tVat rnadatin ceasd for ful.

'TolWl hms lord fllk associated wit Vie worksheet muet be dd by 80L heavy m me 0 p1 spfc bWnW vaks (MW'If).

J
I
I
j

j

j
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Fuel Radionuclide mnentory Worksheet
01. e land:Terqplatellort.tio -

Fuel 1m1e: WFBR
SF ID Jc 706

Fuet Units A Detcr 1t50 0 I CURVED PLATES
Heavy Metal Mass: B0L-394.tkg: EOL.ft224kg
ROD Storage Sitel SRS

'Fuel decay star daft: 1982
Estiates aat: 2010

Tuitlte: FFBR 04aavy Water. Altn., 40 b 100%. U)
nplide Buruip(UlWdi): 1646.

Tempiee SOL Heavy Metal Mass (UT): 0.000377
Template Decay Time: 25 Years

Estinated
Canister usage

29.xlO1

!L Feiates I an x . b y. y. Gamma Sources

Photon Total
CilMWd From Nominal Sounding Fuel Miltat Activity Nominal Fuel Sounding Fuel Energy Phontoaftec

Radonucatde Template Fuel Burnup (lWd) umuw (MWd) (co) biventorlesa(C) Inventorles(Ci) Group (bounding)
Ac-227 6.4520E-10 103,679.35 207,358.71 0.00E+00 s.65E-0s 1.13E-04 Avg. MOV
Am-241 9224E-03 103,679.3 207,358.71 O.OE+00 9,57E402 1.91E*03 o.150 1.44.16
Am-242m 1-33DE-06 103,679.35 207,358.71 0.00E+00 1.39E-01 2.78E-1 0.0250 4.O01E+15
Am-243 3.7084E-05 103,679.35 207,358.71 0.OOE+00 3.84E+00 7.69E+00 00375 35336.15
C-14 2.64s2E-0 103,679.35 207358.71 O.ODE+00 2.74E-03 &49E-03 0.0575 3.768E+15
C1-36 44441E-31 103,679.35 207,358.71 O.ODE+W 4.61E-26 9.22E26 o0.0650 2268E+15

LAm-4d -.o498tar_6 1un~o~u~ mfmio.fl u.uuM+ oam, a

Cm-244 3.S4IE-03 103,679.35 207,358.71 0.00E+00
O.ODE+OO SA7ME+14

Q.ODE+D 2.06E+02 4.11E+02 I o0.750 14Q05E+16
4.2564E-06 103,679.35 207,358.71 0.OOE+0D 4.41E01 8.83E-01 I 0sso0 2.768E+14

Cs-137 1.8141E400 1
Eu-154 3.4733E-02 1
Eu-155 7.101E6-03 1
Fe-56 3.579DE-04 1
H-3 3.4945E-03 I
1-129 6.6403E647 1

03.,7s.35 207358.71 Q.OOE+00 1.886E05 3.76E+06 12500 16SSE+14
207,358.71 O.OOE+00 8.60S+03 7.20E+03

5 207,35871 0.00Q+00 7376D02 1 A7E+03 I
s 2207358.71 .ODE+00 3.71E441

1.7500 7.731E+12
2.250 4.167E+60
2.7500 3562E40S
SYZO 1230E+07
Soco 5.2t3E+06

03,679.35 207A35871

E+03 1.62E404 S9O0E+06
O.OOE00 3.27E+00 6.55E+00 I 118000 6.50E+04

13372E4s9 103.67935 207,358.71 O.ODE+00 1.39E-04 2.77E-04
Pb-210 &06E4E-1 1 ios.e7s36 207-358.71 .oozE+00 3tsE-e e6.3E-0

PS-147 &5182E3 3 103,679.35 207,58.71 0.00E+00 126E+00 256+03
Pu-23s 1786E1.01 103,679.35 207358.71 7.940v4 14.3E47 4 796E+44
Pu-239 es02E404 103,679s35 207,358.71 0.00E+00 723E+01 1.44E+02
Pu-24D .7128E464 103,679.35 207,358.71 Q.O1Z+03 3.20E431 97186E+0
Pu-241 1.606+E01 103,679.35 207,358.71 0.006+00 1.66E+06 .516E+04
Pu-242 &09s11E-0 103,679.35 207.ss8.7t 0.03E+W0 3.20E-0t e&41E-0

ra-22e u.10B1E-10 103,R79.35 2U7,358n71 aODnE+0 1.10E606 23-04605
Pa-22s 2.1185E-14 103,679.35 207,358,71 OOOE+0O 2.2DE-09 43sE09

Ru-106 2-3621E407 103,6.79.35 2D7,Wss71 Q.OOE+00 2.4sE402 4.90E-02

Se-79 12339E-05 103,679.35 207,358,711 QOOE+03 1.2sE4DD ZS56E430

Sn 12e 1.0194E-05 103,679.35 2D7,35&71 Q.OOE+OD 1.06EE4DO 2.IIE+0

srs9o 1.e932E+00 103,679.35 207,58,71 0.03E+00 1.7eE4D6 3.5IE+06

Tc-ss 3.sD56eE44 103679.35 2D7,3s,711 QDOEODO 3.ssE4D1 7.8sE4D1

Th-229 9.1252E-12 103AM.35 2v73587t O.COE4DO s.46E407 1.ssE-0e

Th-230 1.s4D7E4s 103ae7D35 2z7,36s 71 QD0OE1D0 1I8DE43 3.1sE403
Th-232 2.8s37E-14 10se36793 2073A%71 O.WOE+0 3.0DE-0g eDoE-s

Ti2s 4.7272E0s 103,F79r36 2O P7armee OlOiEran 4cesE:3 &ODE03
U 232 128ssE407 103,679s35 207.ss.7t Q03EE+vO 133.E-W 2.67E402

U-2S3 s.u470E409 103,679.35 207sWs71 O.OOE+00 s.34E404 1.v0E43

W-34 6.e606sE-0 1oe79.35 207,368.71 0.03E4DO s s1E4DD 1.1eE+01

U-235 .2.861E-06 103e79.35 0.00 7.94&0I 4.97E-1 7.94E4

U-236 1aoE405 103a679s35 207,38.71 Q.ODE4DO 1.73E4DO &4ED

ii 2ss 4.41s4E-0s 103.e79.35 0.00 s.tsE43 8.20E-3 9.1sE4

Y-s0 1.6932E+00 103,679.35 207,358.71 Q.O0E+00 1.7eE+D6 &ss5I

Odw Radlonudkdes 1IsEM 6 s054D

tmL Te"ue Secto sumnp surm, ,afdW "a>
Template Seleton Summa y

c HEAtYWAr EATERWAlER
Fue IChg:j AL ~ ALUM

SOL NM Cotent[: U U
SOL. .me %: 88081063 40 t 100

Bunup Slummary 1UWd'W -as for burnup used hIn eatimae:
.aunw SinFrom 1FD Eetlmnat&

.omhialI t103.679. krnup b dibbd *un id 1a mes mm dasllge&
Bounding:1 I 207,358.71 uAl besIdnk ai I W bara

U I KEietd Iumupl |
8UTP1l~ipk j I@ mu | Cehllmta ECI. HlttGlven EOI. HYM

Na[b__ 0.60[ j_ i_ ____
._ . ° '-. 1 20

Thanmal Power
Nornida NW now

OutPt Hea t -
(Watts) (wafts)

Total Total

'RPacior down. me removal, stoage. dipping orO1her dote coutmning is bral aton ceased SW be.

%Tdalotal bernu for d u asocateduwth waksheet M be ivided by DoLluavy emass ID9etspecific &NMJP v ee (MW" -l.
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Fuel Radionuclide Inventory Worksheet

L Fuel a~~~~d~enlp~~ata !ntonuatiog~.~
Fuel Nun. H*1R (INER)

SNF 0~-. 103
Fuel tines & Deemr 442 -171 CUR VED PLATES
Haevy MeWlUssm.~ BOL.1234.SO0kg E0L-82.67k
ROD Stoarge SIWu SRS

PFuel decay sart dal. 1956
Esthuatma as of: 2010

Template. ATR (Ught Wante. Akin., 60 oIn 100%, L)
'rwMpkateaurm*u~Wd) 367.2

T-Pamat DML Heavy IIOW Line (UT ): 0.001iim

Temnasts Decav Them 20mma

Esthmated
CanrSte usate J

1S'x10
147.33

IIL Eetirateor , .* IU b Y. -Yb I Gamma Source

CMW d From Nonitw Bounditg Fud Ini^at Activity Nodinal Fud Boundhng Fuel
Template FudBurnup(IlWd) Bumup(MWd (CI) - WnTbleaCI) hwsntoDes(CI)

Photon Total
Energy ' Photons/sec
Group (bounedinglRadlonucide

Ar-227 O.00E+00 2.58E-04 5.16E-04 I Am I*V IArm-241 7.80E+02 1.56E+03 0.0150 82146.16
Am-242m 4.2429E-07 0.0 1.7086E16
An-243 1.4899E-0S 389.072.50 77814&.01 C 00375 1.490E+16
0-14 5.7135E-09
C14- 1.3124E-2
Cm-243 1.6443E-07
Cm-244 2.9330E-06

389.07250 778.145.01 O.ODE+G 00 1.596E+16
778.145.01 0.00E+00 5.IIE-27 1

J
778145.01 O.OOE6OO 6.40E-2 1.28E41
778,145.01 O.E000 1.14E+01 2.2SE+01

5.3186E-06 389,072.50 778,145.01 0.00E+00 2.07E+00 4.14E+00 0.3750 3.6;2E+15
0.00E+00 1.23E+03 2.46E+03 I 0.5750 5.506E+16

1.34E+OO 2.68E+00 I 000 9.988E+14
Cs-137 2.0313E+00 12500 5702E+14 jEu-154 2.4513E-2
Eu-155 4.8175E43
Fe-S5 1.2397E-04

389.072.50 778.14501 0.00E+00 2.618E+13
77S.145.01 O.OOE+O0 1.87E+03
778,145.01 0.0DE+00 4.82E+01 9.65E+01

4.5697E-03 389,072.50 778,145.01 0.00E+00 1.78E+03 3.56E+03 3.5000 S.63E+09
2.93E-1 5.88E-01 5.0000 3.372 jKF-85

9.5S61E-0S
Pa-231 2.0359E-09 389,072.50 778,145.01 t

4.27E+04 8.44E+04
3.72E+00 7.44E+00
7.92E-04 1._E-3
1.93E-05 3.87E-05
1.89E+04 3.77E+04
7.10E+03 1.42E+04

7.0000 722E+04
11300 4.172E+03

Pb-210
PM-1474
PU-238I

1.9728E-1 I 389,072.50 778,145.01 0.00E+00
778,145.01 0.00E+00
778,145.01 O.ODE+00

PV239 42810E-04 389,072.50
Pu-240 2.4368E604 389,072.50 i
Pu-241 334150E2 389,072.50 i
Pu-242 3.6329E607 389,072.50 i
Ra-228 2.2854E-10 389,072.50

778,145.01 O.ODE+00 1.67E+02 3.33E+02
1.90E+02

I
2.60E+04
2

778145.01 0.0DE+00 8.89E-0w 1
Ra-228 1.2428E-14 389,072.50 778,145.01 0.00E+00

389.072.50 778,145.01 O.OE+00

Sn1-126 1.1574E-05
sr-g0 1.9248E+00
70-99 4.2239E-04
Th-229 5.0953E-12

4.83E-09 967E-09
2.47E+Do 4.95E+00
5.03E+00 1.01E+01
4.50E+00 9.01E+00
7.49E+06 1.50E+06
1.64E+02 3.29E+02
1.98E-0S 3.9SE-08

389,072.50 778,140.01 0.006+00
389,072.50 778,145.01 0.00E+00
389,072.50 778,145.01 0.00E+00

Ti-230 4.1885E-48 389,072.50 778,145.01 O.OOE+00 1.63E-2 326E-2
Th-232 1.9270E-14 389,072.50 778,145.01 O.OOE+00 7S0E-09 1.SE-08
Ti-208 4.8024E48 389.072.50 778,145.01 O.OE+00 1.79E-02 3.58E-02
U-232 1252E-07 389,072.50 778,145.01 O.00E+00 4.90E-02 9.79E-02
U-233 Z5825E-09 389,072.50 778,145.01 0.00E+00 1.0OE-03 2.01E-03
U-234 1.8450E-04 389,072.50 778,145.01 0.00E+00 7.18E+01 1.44E+02
U- 23 -2.7235E-06 389.07250 0.00 2.48E+00 1.42E+00 2.40E+00

Therna Power

Mortinal Heat Bourdfing
Out"sa Heat Outpu
(Watt) (watts)

1.5493E-06 389,072.50 778,145.01 D.ODE+D0
4.E281-09 389.072.50 O.0 . 2.92E-02
1.9254E+00 389.072-S0 778L145.01 000E+CO

b &SF <1FJ1 *, r
W03E+OO 12.1E+u1 I 328E+W I.55E+

y-90
Otther Racionuclies

2.76E-2 2.92E-02
7.49E+05 1.50E+06
7.52E+05 1.50E+OS

Tos Total

ILTemplate, Sletlwdosurnami Burtrm Sutinary, and (echtcu-
Templats, Selection Swetmar __

From. SF0 Used Basis for Parametef Diftarencem[Reactor ModarsW..1UGTWATER LIGHTWATER
Fuel Clddhgn: LUM ALUMdOM6 HNM Const"ian U j

SOL 6,r~w*cuu %.I 92964 6D0%100 ________ ______________

BlIpSummary (UWcV f______ lsstr bumup used hInetmt
From SF Es~teemedI=Fzz~~~~~~~~~~~~890Z0 ama _ _ _ _ wj ~Wm esoe

80-di_______________778,45.01 baisumAadtmehokatel me bores.

I Nombla
floundbiac

Estimated O .WHUIGIv ML Hlll

LZZZC3i
'Reacor sIon, cr remv*, storaWge, soprig or o6r daen cmnn VW Iffadamon ceased for hteL
5

TdW bun* tar &I hal assoiated wh II. worsheet must be &Aded by SOL heavy meW Mm o gpt spedfc brrup vane (MWdM.

DOE/SNFAIEP-078
Revbun 0
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Fuel Radionuclide Inventory Worksheet . s

5. qFurl iTemplate Jolormation
Fuel Snw HAIR (INNER)

SUtF D l 1083
Fuel lnft a Dour. 54 -171 CURVED PIATES
Heavy Meal M,: BOL.148.446krg EOL.115285k 9
ROD Sorage Ste: SRS

'Fuel dec o due: 1986
Esimateas all 2010

TmNplate: ATR (Lght Waler. Alan.. 00o 100%, U)
'teplae, BEtnup(MWdo: 3672

Templte BOL Havy Met UMs (UA: 0.0116689
Tanote Do Thea: 20 As

Estinated
Canister usage:

18h)10

181.00§

IL. EAtinates In X. N. b Y. YV Gamma Sources

Photon TOtal
ClIJWd Fron Nominal . Bounding Fuel hital Actidvty Nominal Fuel Bounding Fuel Energy Photonaftec

Radlonuclide Trunpate Fuel Bumup (UWdf Bumup (UWdf (CO) nventorles(Ci) bventoes(CII) Group (bounding)

Ac-227 6.6313E-10 34,142.58 68,285.16 O.OOE+00 2.26E-05 4.53E-05 Avg. IA*V

Af-241 2.0060E-03 34,142.58 68,285.16 O.OE+00 885E+01 1.37E+02 O0.01 72088E15

Am-242m 4.2429E-07 34,142.58 08,285.16 0.00+00 .45E-02 2.90E-02 0.D250 1499E+15
Am-243 1.4899E-06 34,142.58 68,285.16 0.0DE+00 5.09E-02 1.02E-01 0D=37 1.307E+15
C-14 5.7135E-09 34.142.58 68,285.16 0.00E+00 195E-04 3.90E44 0o575 1.400XE15
CI-36 1.3124E-32 34,14258 8,285.16 O.ODE+00 4.48-28 8.96E-28 0Oo80 .462E814

C-243 1.6443E407 34,142.58 825.16 0.00E+00 5.61E-03 1.12E4-02 0.120 272eE-t4
Cn.244 2.9335045 34,14258 68.285.16 0.00E+00 3.70E+00 2.00E+CO 022s0 7326E714
Co-60 5.3556E-06 34,142.5 68,285.16 0.00+00 3.82E641 3.63E-01 03750 3.178E404
Cs-134 3.t563E4-3 34,142.58 68,285.16 0.00E+00 7.8E+02 2.t6E+D2 0657 5846Et5
Cs-135 3.4477E-46 34,142.58 68,285.16 O.OE+00 t.t81E0 Z.35E4-1 000 8.75E+3
Cs-137 2.0353E+88 34,142.S8 68,285.16 0O.E0+00 6.94E104 t.39E+15 tO SDOSE+t3
Eu-154 2.4513E42 34t142.58 68625.16 0.00E+00 8.37E42 1.67E+8 3 1.7500 22s7E 12
Eu-165 4.8175E43 34,142.58 68,285.16 O.OE+00 3.64E+12 32.9E+02 22500 2Dt1SE41

r-O65 1.2397E404 34,142.58 68,265.16 0.00E+00 4823E57 0 846E+.0 5 7500 1.139E0
Tc-3 4.5697E343 34,142S8 68,285.16 O.OOE+00 1.6E4+02 3.12E+02 150Qo 523E4OS
l-t29 7.0630DE7 34,142.58 68285.16 0.00E+00 2.57E4-02 .14E842 7e00 2s9+04
tr-8s 1.0858-0E 34,142.58 68,285.16 0.00E+00 3.70E+03 7A26E+3 7.0X0 32S7E 0
N1>237 1.5276-146 34,142.58 68,2s5.16 0.00E+00 326E.8 1 8-1E00 11.0X.0 32E+42
Pa-231 2.0359E49 34,142.58 68,285.16 0.00E+00 6.9E7-05 3-1E440
Pb210 417528E-11 34,142.58 68285.16 0.0E+00 1.70E-06 .40E3m6
Pm147 4.8502549 34,142.58 68,285.16 0O.DE+00 1.66E+03 3.31E+03
u-238 1.8254E042 34,142.58 68,285.16 0.00E+00 623E+00 1.25E+03
U-239 42.7381 04 34,142.58 68285.16 O.QE+C1 t.46E+01 292E941
u-240 2AU648E44 34,142.58 68,285.16 0.00E+00 &32E+9 O 1.66E+00

Pu-241 3.3415E402 34.t4258 682661e O.QOE+CO t.14E+Q3 228E+D3

Pu242 3.6329E407 34,t4258 68265.t6 O.QOE+CO t.24E402 2.48E402

Ra7-26 228S4E-10 34,142.58 60.0.16 O.QOE+CO 7.80E-06 1.T6EaT5
Ra228 1.2426E-14 34,142.58 s82a.M.6 QQO3E+CO 424E-to 8.49E-tC

FtQ-6 6358.9E406 34.142.58 6828.16 QQOE+CO 2.t7E-Ot 4.34E0t

Se 79 t2933E405 34,142.58 6828.16 O.OOE1+OO 4.42EOt 6.63E-0t

SIF126 t.1574E405 34,142.58 6828.16 QODOE+CO 3.95E-0t 790E-01

Sr-0 1.9248E+00 34,142.56 68,285.16 O.OOE+00 6.57E+04 1.31E+0O
TerW 4.223.9E44 346142.00 68285 t6QOE+CO tA4E^oj 258E+01
Th-229 6.Q953E-t2 34,t42458 68285.16 OADO+CO t.74E4C7 3.48E407

Th-230 4.t885E408 34,142.58 68,286te OADC+OO t.43E403 2 8E403

Th-232 1.927QE-14 34,142658 68285.te QOOE+oo 6.SE-10 t.32E409

T--2C6 4.6024E408 34,14258 68,285.t6 Q.ODE+Co t.57E403 3.t4E403

Wt32 12582E407 34,142.58 68285.16 QODE+OO 4.40E403 S5.9E03 Ti rana Power

tF23 2-5825E409 34,142.58 68,285.t6 QOOE+CO &862E465 t .76E404 Noia o Bouding

U-234 t e 450E404 34,142.58 68285.t6 O.OOE+OO .. 301+0 0_26E0d Oeud _tOutput

UL235 2.7235E406 34,142.58 O.OD Z.99E401 2.C6E401 2.9.9E-0t fw ) fwafts)

U-236 t.5493E405 34,142.58 68=3.t6 O.ODE+CO 52SE-01 1.06E+CO L14E44 a2 J3E03

U-238 *4285tE-09 34,t42.58 O.QO 3.42E403 328E403 3.42E4 Tota Total

Y-90 t.9QS4E+00 34,142.68 68.285.16 O.ODE+QO 6.57E+04 12t1E+06
Otner Radouckes 6.60E2+04 1.32E+C6

IU TemptSSic-'ry, B-p &ry.7n~bc I a -S ,

e a Selection Summary
From SFD Ud fbsis or Parameter Oifferences

Reator Uloder: o rE.1 WATER UOIWATER
Fuil Ci Dng ALtU ALWa

60L IM C onntuenltr U U
SOL E#lchmut ttW 93.141 0 0o 100

Eup Smunary (mWdW _asie tor burnup used hi estimate:

u omlna 31.4. 3tra4*49enads tm S f D ubdb.

BoundingJ 68285.16 uraindlbbed loto b rs l bau _.

*umup Muuslier GEsi autep t e EI NGIven EOL MM
mninal: 0.73

Bouding,1S

Lac m co l gol. pge. p r or Ww date Vrv bat cemsed kar Wu.

TbtMl WnuP ibrdabl assodaehOtwkI muat be dikbed by metal masb spgel ved aknc p MW WT)

DOEISNF,1IEP-078
Rlevislon O
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I III

i1
Fuel Radionuclide Inventory Worksheeta

Fuel Nanwi HFIR (OUTER)
SHIP S t1 707

Fuel Unints & Dow: 54 -360 CURVED PLATES
Heavy Need Mew BOL.M.87kaTh EOL.335%"k
ROD Skoage 5186 SR$

'Fuel decays 9 dao 196
Esthaee ass t 201O

Template: ATR "I~4 Waler. Akin. 60 I 100%. U)
6ralsplat BiMp(I&Wd: 3672

Template DM Hevy YOstel 1tose (": 0.00116689
Tuwltx Decay Thur 20 veS

Estbated
Canister usage: J

24'idOW
18.0D

-3IL Esinater - 4 m x N b Y. n Gamrrua Sources

Photon Totd
C185Wd Frome NOllnbal Bounding Fut4 Initial Ac Nonal Fuel Bounding Fuel Energy Photonetwo

Radionuclide Template Fuel Bumup (UWd)' Bumup (UWdf (Cl) bwmtlde(Cf) inventovss(IM Group (bounding
Ac-227 6.6313E-10 89,397.92 178,795.84 O.O8E+.0 5.93E405 1.19E-04 Ag OV
Am-241 Z0060E-03 89,397.92 178,795.84 0.00E+00 1.79E+02 3.59E+02 0.0150 1.887E+16
An-242m 4.2429E-07 89,397.92 178,795.84 0.00E+00 3.79E-02 7.59E-02 0.0250 3.925E+15
An-243 1.4899-06 89,397.92 178,796.84 0.00E+00 1.33E-01 2.66E-01 0.0375 3.423E+15
C-14 5.7135E-09 89,397.92 178,7954 0.00E+00 S.11E-04 1.02E-03 0.075 3.6e6E+15
Ci-36 1.3124E-32 89,397.92 178,796.84 0.0E+00 1.17E-27 2.35E-27 0.0850 2216E+15
Cm-243 1.6443E-07 89,37.92 178,795.84 0.00E+80 1.47E-02 2.94E-02 0.1250 1.499E+15
Cm-244 2.9330E-05 89,397.92 178796.84 0.00E+00 2.62E+00 5.24E+8 02250 1.312E+15
Co-60 5.3186E-06 89,397.92 178795.84 0.00E+00 4.75E-01 9.51E-1 03750 8382E+14
08-134 3.1563E-03 89,397.92 178,796.84 0.008+00 2.822.02 5.642+02 0.575 1.3872,18
Ca-135 3.4477E8-06 89,37.92 178,795.84 0.00E+00 3.06E8-1 &16E-01 02500 2958E+14
CS-137 2.0313E+00 89.397.92 178,795.84 .oOE+00 1.82E+0S 3.63E+06 12oo 1.310E+14
Eu-154 2.4513E402 89,397.92 178,795.84 0.00E+00 2.19E+03 4.38E+03 1.7500 6.015.i+2
Eu-155 4.8175E-03 89,397.92 178,795.84 0.00E+00 4.31E+02 861E+02 225W 5276E806
Fe-65 12397E-04 89,397.92 178,796.84 0.00E+00 1.11E+01 2.72E+01 Z7500 2S638+06
H-3 4.5697E-03 89,37.92 178,96.84 0.0DE040 4.09E+02 8.17E+02 3so000 1.70E+06
1-129 7-530OE-07 89,397.92 178796.84 0.008400 6.73E-02 1.35E-01 5.0000 7.748E+04
Kr-8s 1.0850E8-1 8,397.92 178,795.84 0.00E+00 9.70E+03 1.94E+04 7.0000 8.5638+03
Np-237 95581E-08 89,397.92 178,796.84 0.00E+00 8.54E-01 1.71E+00 11.0000 9.586E+02
Pa-231 2.0359E-09 89,397.92 178,796.84 0.00E+00 1.82E-04 3&64E-04
Pb-210 4.9728E-11 89,397.92 178,796.84 0.00E840 4.45E-06 8.89E-6
Pm-147 4.8502E-02 89,397.92 178,795884 0.00E40D 434E+03 &67E+03
Pu-238 1.8254E4-2 89,397.92 178,795.84 0.00E+C0 1.63E+03 326E+03
Pu-239 42810E-04 89,397.92 178,795.84 0.008E+4 383E801 7.65E+01
Pu-240 2.43682-04 89,39.92 178796.84 0.002+00 2.18E.01 4.368,01
Pu-241 3.3415E-02 89,397.92 178,795.84 0.00E+00 2.998+03 5.97E+03
Pu-242 3.6329E-07 89,397.92 178,795.84 0.00E+00 3.25E-02 6.50E-02
RS-220 2.2854E-10 89,397.92 178,795.84 0.00E+00 2.04E-05 4.09E-05
Ra-228 1.2426E-14 89,397.92 17a795.84 O.OOE+DO t.11E409 2.22E409
RU 10B 6.3589E486 8s,397.92 178,795.84 O.ODE+00 5.68E401 1.14E+CO
Se 79 12933E-05 as,397.92 178.795.84 O.ODE+OO 1.16E+00 2.31E+00
Sn-12B 1.1574E405 89.397.92 178,795.84 ee00E+0D 1.03E+00 2.7E+00
Sr-90 1.9248E+00 89.39.92 17M795.84 O.OOE+OO 1.72E+OS 3.44E+05
Tr>99 4223gE404 89,39.92 178,755.84 0.0aE+0D 3.78E+01 7.55E+01
Th-229 5.0953E-12 89,397.52 178,795.84 O.OOE+00 4.56E407 9AI1E47
Th-23D 4.i885E-08 89,39.92 178,796.84 O.OOE+DO 3.74E-03 7.49E43
Th-232 1.5Z70E-li 89,397.52 178,75.84 QOD0E+eo 1.72E-09 3.45E40
Ti-208 4.6024E48 89,397.92 1787U95.84 O.OOE+0O 4.1 1E403 823E403
U-23 1-2582E407 89,397.92 178,795.84 O.OOE+DO 1.12E402 2.25E42 Themnai Power

-233 25825E49 0,397.92 178.79584 O.OOE+DO 2S31E-04 4.62E44 Nomial Hs noudnding .
Ub234 1.8450E404 _89,3 .92 i7&795.84 OOODE+OO 1.65E+01 3.3DE+01_ Outpzlt IHeat OutpZ
U-23s a7235E-08 89.397.92 0.00 7.82E41 5.3iE401 7.82E41 (waft) :(Wan"t
U-238 1-5493E-06 89,397.92 178,796.84 O.OOE+eo 1.39E+D0 2.77E+OO z13E.0 4-?$E+0
i23S *4.285E49 89,397.02 QOm &96E403 S .58E43 a96E403 Tciai Total
Y-50 1.5254E+00 89,397.92 178,795.84 0.00E+00 1.72E+05 3.44E+05
Oter Raionuclie 1.73E+OS 3.46E+05

ILTariplaie Sd S*, R urnior Buy ann*,ur andi iChe .
Template Selecion Summanry

Froam SFD Used BasIs for Paramneter Ditrences:
Reada Uodr IGhTWATER UGHT WATEII

Fuel ALUMrh AiU
301. HrConMtConsttl l U U

DML Enrlchmat%-I 9&.141 6010 100

Bonup Surmrnary (iWdf Ba for btmnup used in estimate
Fromt SFD Esiimated

NominaS 89,397. 62206.8 ba dee ibw t SF0 (caWedlI bM*k
178,.795.B bhu b b hedlobett na1 Iuai.

Esfimate 8umupfLn up Buftip_ Gieb _ _ __up E __ir _ _ _ EOE H__en_ EOL Ha
mrhatk 0.73 075 093

acun-xS: 1.4

'Readwr ftib core - i. -F&P. -Wpu er dals crsn Olut W on c ent fu hr4 n.

rowb NnmW for fll kW wlh the wkset MM be dd by BOL heavy ume 1D 9d apek bwmip vdluWdtn.

J
-I
j

j

j

_j

-
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Fuel Radionuclide Inventory Worksheet
J.Fud and Trniplaft Wen sutis

Fel Nm FlIR (OUrER)
SNF D#, 1084

Fuel Units & WSWr 442 -369 CURVED PLAWiS
Heavy Metal Mass: BOL-332.39kg; EOL-230.174kg
ROO Storage Site: SRS

rFuel jecay art daeb: 1986
Eamates as d: 2010

Tunpbite: ATR (14h Waler, Alurn., eO o 100%, U)
arenpiate onugp(lmWd: 3672

Trnpiate SOL Heavy met Km (T): 0.00 166N
YTnpbte Decay Thie: 20 Years

Estimated
Canister usage:

24 x1O'
147.33

j[.Eet1jat,,rs '.~ .m 5X. 1b b Y. Yb I Geaua sources
_Pi t ; r F~oo Total

Cl/itWd Fron :i Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Egy Photonseec
Temvlate Fuel Bumup, i(Wd?9 BumuMp tHW1 41 I 1ventorles(Cl) invntorakleC I Group (bounding)Radioiuclide

-

1.17E-03 Avg. NoeV
3.53E+03 0.01r0 1S5tlE17
7.47E01 0.020 3*895.18AM-242rn 4.2429E-07 879.986.15 1.759.972.29 0.O0E5. 3.73E-01

AM-243 1899E-06 879.98615 1
C-14 5.7135E-09 879,986.15 1
C38 1.3124E-2 879,986.15 1
Csn-243 1.6443E-07 879,986.15 1

1.759.972.25 O.OOE+00 1.31E00 2.62E+OC L 0.0375 3370E+16
O.ODE+00 5.03E-03 1.01E-02 I 0.075 3609E+16
0.00OD+00 1.15E-26 2.31E-26 .o850 2.181E+16

g O.ODE+00 1.45E1- 2B9E-1 I 0.125o 176E+16,759,972.25
1,759,972.29 O.ODE+00

a10.57S0 1.M6EA17
Cs-135 879.986.15 1
Ci-137 2.0313E+C00 79,986.15
Eu-154 2.4513-02 879,986.15
Eu-155 4.8175E403 e79,986.15

9 O.ODE+00 3.03E+00 607E++00 OsoO 2259E+15
I O.OE+00 1.79E+06 3.58E+06 I 125S0 1.290E+15
I 0.O1E+00 2.16E+04 4.31E+04 1 1.7500 SE+113

1,759,972.29 O.O0E+00 424E+03 8.48E+03 _ 22500
Fe655 1t759.97229

1.91 E+5 1 7.00OO 8.419E+.0
Np-237 9.5561E-06 879,966.15 1
Pa-231 2.0359E50 879,986.15 1
Pob-210 4.9728E-11 879,966.15 1
Pm-147 4.8502E02 879.986.15 1
Pu-238 1.2254E502 879,966.15 1

.759.97229 O.OOE+OD S841E+00 I.BEi41 11.0000 9.435E+03
i,759,97229 O.OOE+QO 1.79Ea03 3.58E-03
1.759,97229 O.OOE+00 4-3E-05 8.75E-05
1,759,97229 O.ODE+00 427E+04 8.54E+04
,759,972.29 O.ODE+00 1.61E+04 3.21E+04

Pu-241 3.3415E-02 879,986.15 1
Pu-242 3.6329E-07 879,986.15 1
Ra-22 2.2854E-10 879,966.15 1
Re-228 1.2426E-14 879,986.15 1
Ru-106 8.3589E06 879,966.15 1

.759.972.2s I O.ODE+00o Z94E+04 .SSBE+04

9 o.ODE+00 3.20E-01 6839E-01
I O.ODE+00 2.01E-04 4.02E-04
9 O.OE+00 1.09E5- 2.19E-08
9 O.OOE+00 5.60E+00 1.12E+011,759,97225

Se-79 1,759,97229

Tc-99 4.2239E-04
Th-229 5.0953E-12
Th-230 4.1885E-08
Th-232 1.9270E-14

879986.15 1.759.9722
5I

i 1

I .ODE+00 3-72E+02 743E+02 I
I O.O0E+00 4.4sE-06 8.97E-06 I
I Q.OOE+QO 3895E42 7.37E-02 I

O.QE+00 1J.7OE-8 3.39E-0B
9 0O.E+eo 4.05E-42 8.10E-02

879,986.15 1
T16208 4.8024E-08 879,66.15 1,759,97225
U-232 1252E-07 S79,66.15 1,759,97229 0.00E+00 1.11E-01 2.21E-01
UL-M 2s25E-09 879986.15 1,759,972.29 O.O0E+00 2.27E-03

Thermal Prower
Nominal Heat Bounding

Output Heat Output
iWattal l Wattal

U234 l,7wura.;cY

0.10
1.5493E-05 879,96.15 1 I 0O.OE+00 136E+01 2-1O04W L5424

Total Total

-40 .06

rrcmplate Selection Summnary
Frovm SF0ed I

Reactor Mloderator: CffWAM UOHT WATER I
Fue clalkdft: AU . ALM

BM MM9 Constituents: U U
am4 Frivlutm nt %I 02584 I S1to100 I

lourmup Summary (MWdf

Pasis fr Parameter Differences:

S.~4 - - ~ A I

iLj

_ FrormiFD l I cmti I
Naomha 743.%49 75~

57986 lJ~~rnsl- tiiate feheryaee mw.bc.
-

I

Usenn MutisIr Oive18un~uolI Eaimated SOL HWGGven SOL HU
I 1 021

gominal
ow71 1.11
1.731

'Reactor duidown. ccwe reroval. alrge. atig or r thet cordmiinhg SWt iraislon eased for fuel.
IT I bl oran kw associated w, Us dueae t muat be divid by So0. heavy m-l mess bt pea apache btrntq vains (mWdJir).
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I III

I1
Fuel Radionucilde Inventory Worksheet

Lucl adad TTemplate tui.
Fuel Nan. HIFAR (UALX-HEU) AUSTRALIA

SNF ID : 880
Fuel Unit & Deabw 240 -12 CURVED PLATES
Heavy tal Mus: BOL"4.192aq e1.33624kf
ROD Store Sli SRS

'Fuel dea Sart dat. 1996
Eskares sod: 2010

TeVptale: HFOR (Heavy Water. Alffen. 4010100%, U)

'Template SuUP(1W*: 164.
Temlate DxL Heavy Met Uses (lT): 0.000377

EstimatedJ
Canrste usage:

WxlxO I
6.67

TeRiptals DOOM ThIM 10 Yem
IL Etimna8 . IOD Xe Xe b Y. Yb GammaSource

Photon Toal
CUUW4 Fro Nominal Bounding Fuel ItWal Activity Nominal Fuel Boutdtn FudS bnwg Pbolons

Radionudirde Teaplate Fuel Bumup (MWde Burnap, (lWd (Cl InventooasC twentoules(Ci Group (boundinaj
Ac-227 1.3262E-10 10,655.32 21,310.64 Q.OOE+00 1.41E-0 2.83E-06 AM WV_
Am-241 5.9611E43 10,655.32 21,310.64 0.00E+00 .35E+01 1.27E+02 0.0150 Z913E+15
Am-242m 1.4332E-08 10,65.32 21,310.64 O.OOE+00 1.53E-02 3.05E-02 0.0250 6.07+14
Am.243 3.7132E806 10.655.32 21,31064 0.00E+00 3.SE4-1 7.91E-01 0.0375 5493E+14
C-14 2.6501E406 10,655.32 21,310.64 0.00E+o0 2.82E-04 5.65E-04 0.0675 5.652E+14
Cl-36 4.4441 E-1 10,655.32 21,310.64 0.00E+00 4.74E-27 9.47E-27 0.0860 3502E+14
Cm-243 7.2722E-06 10,655.32 21,310.64 O.OOE+00 7.75E-02 1.55E-01 0.1250 2.6zE14
Cm-244 6.8226E-03 10,655.32 21,310.64 O.OE+00 7.27E.01 1.45E202 03250 Z96E+t14
C0-60 1.8117E-04 10,655.32 21,310.4 0O.OE+0 O 1.93E+C0 386E+00 03750 1.306E214
Cs-134 3.0595E-1 10,655.32 21,310.64 O.OOE+O 3.26E+03 652E+03 0s75s 13598.15
Cs-135 4.2564E-06 10,65532 21,310.64 O.OOE+CO 4.54E-02 9.07E-02 O.80 2.=67714
Cs-137 2.5650E+00 10,655.32 21,310.64 0.OOE+00 2.73E+04 5.47E+04 1.2500 6.953813
Eu-154 1.1628E-1 10,655.32 21,310.64 0.008+00 124E+03 2.48E+03 1.7500 2.003E+12
Eu-155 .7776E-02 10,655.32 21,310.64 O.OOE+008O 16+02 123E+03 2.2500 8.766E+Io
Fe-55 1.9465E-02 10,655.32 21,310.64 O.OE+00 2.07E+02 4.15E+02 2.7500 13106+09
H-3 &1045E-03 10,655.32 21,31064 0.OOE+00 &64E+01 1.73E+02 3500c 1.59015+08
1-129 6.6403E-07 10.655.32 213160.4 Q.OOE+00 7.08E-03 1.42E-02 5.0000 9.223E+D0
Kr-85 2.0620E-01 10,69532 21,3t10.64 O.OOE+Q0 2.20E+03 4.39E+03 7.0000 1 .0E0+0S

237 3.1513E.06 10,655.32 21,310.64 0.OOE+00 3.36E-01 6 72E41 11.0000 1.216E+04
Pa-231 6.0304E-10 10,655.32 21,310.64 .OOE+00 6.43E-06 1.29E-05
P1-210 2.7017E-12 10,655.32 21,310.64 0.OOE+00 2.88E.4 5.76E-08
Pm-147 34210E41 10,655.32 21,310.64 O.OOE+00 3.65E+03 7.29E+03
Pu-238 1.6622E-01 10,655.32 21,310.64 O.OE+00 1.77E+03 3.54E.03
Pu-239 6.9563E-04 10,655.32 21,31064 0.OOE+00 7.41E+.0 1A82E+Ct1
Pu-240 37169E-04 10,655.32 21,310.64 0.OOE+00 396E+00 7.92E+00
Pu-241 2.1731E-01 10,655.32 21,310.64 0.OOE+O0 2.32E+03 4.838+03
Pu-242 3.0911E-06 10.65532 21,310.64 0.0.E+C0 329E8-2 6.59E-02
Ra-22M 1.9435E-11 10,65532 21,310.64 0.OOE+00 2.07E.07 4.14E407
Ra-22B &1725E-15 10,655.32 21,310.64 0.OOE+00 6.58E-11 1.32E-10
Ru.108 7.0778E-03 10,655.32 21,310.64 O.OE+00 7.54E+01 151E+02
Se-79 1.2339E-05 10,655.32 21,310.64 O.OOE+00 131E41 2.63E41
Sn-126 1.0194E-5 10.65532 21,310.64 0.OOE+0O 1.09E41 2.17E-01
Sr-go 2.4186E+00 10,65532 21310.64 .OOE+00 2.58E204 5.15E+04
Tc-99 3.8056E-04 10,655.32 21,310.64 O.OE+00 4.0520E+0 11E+00
Th-229 2.0097E-12 10,655.32 21,310.64 .OOE8+0O 2.14E408 428E-06
Th-230 6.0577E49 10,655.32 21,310.64 0.08E+C0 6.45E245 1.29E-04
Th-232 12473E-14 10,655.32 21,310.64 O.OOE+00 133E-10 2.66E-10
TI.20 4.8791E-08 10,655.32 21.310.64 O.OE+00 5.20E-04 1.04E-03
L-232 13821E-07 10,655.32 21,310.64 0.OOE+00 147E-03 2.95E-03 Thermal Powcr
U-233 2.3906E-09 10,65.32 21,310.64 O.OE+00 2.55E-06 5.09E4)06 Nominal MoDa Boundfng
U-234 4.7697E406 10,655.32 21,310.64 0.002.+)0 5.08E41 1.02E+0 Output Heal output
U-236 -2.8861E-0 10,655.32 O.O 7.80E-02 4.74E-02 7.8 2 (Wat)
U-236 1.6701E-05 10,655.32 21,310.64 0.OOE+00 1.78E41 156E24 42a02 6a41E.02
U-238 -9.4194E4)9 10,655,32 0.00 .06E-03 2.96E20 3.08E-03 Total Total
Y4-0 2.4192E+00 10,655.32 21,310.64 O.0OE+00 2.58E+24 5.8E+04
O0ler Radlomudes 2.67E+84 5.33E+04
TiLT tSelection SuS y. *rtup Sunm , and caecks, . _ __ __-_.._8

Tmas Selection Summary
From SFL Used B oasis rf Parameter Dierencea:

React Uod HEA WATER HEAVY WATER
Fuel ALUM _ _ _

80O HU Constetuet .U U
806. En Ih:| 79825s521 401D100

Btrnup Summery (UlWd)' FromSFD_____t ash 1for bumup used In estmatet
Frwm SFLD El edcd

Nornhat: 10.8863s he cdac km go "mea mm deled
llouridbtW. 21.3106 o. bwus _beD be Wm b m 1t

Checks

Esiaed Bumupf
Buwup uflper Ghen lsnup Estimated E0O. HIlGIven EO HU

bmsl~~~~tppn or4 _~e 061 oainaWldradieBoandig ~~~~1.08
'Heac MUM , cmw rmoval, worago. ~ or othw dial owiigg Insn~ cesd tar hl.

'Tatol Mmmip for al kW amodaled wflh walhel amud be al dved by DOM heo" mbs mavs lu 9 d pd l es b A.

J

j

-I
-I

I

-
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Fuel Radionuclide Inventory Worksheet 1 ! L u

k*14cfad =oate .:furnala -o
Fuel tne: HOtR (NETHERLANDS)

SNFDOt 713
Fuel Unib A Dour: 33 -ASSEMBLY
HIeavy Metalaa: BOL-6.55kg EOL.4.01kg
ROD Storage 8te: SRS

'Fuel decay start date: 1988
Estisatee - ., 2010

Template: ATR (UgN Water, man.. eo b 100%, U)

Iremplate 9wnup(Wd): 3672
Template SOL Heavy Metal Mess JUT) 0.001t66B

Ttenni. D- Thi 2, sM

Estimated
Canister usage:

IS8*110W1.8-r

Essiimnies i' KnX. Xb Y Yb Gamma Sources

Photon Total
CItWd From NoMrinal Bounding Fuel Inltial Activity Nominal Fuel Bounding Fuel Enaery PhotoFstec

Rxadoucide Template Fuel Bumup (MlW( Surnup (MWd)f (Cl) bwentontea(Ci) btven1odes() Group (bounding)
Ac-227 6.6313E-10 2,406.38 4,812.75 0.OOE+00 1.60E-06 3.198-06 Avg. MeV
Am-241 2.0060E-03 2,406.38 4,812.75 0.00E+00 4.83E+00 9.65E+0o 0.0150 5.0eOEt14
Am-242mn 4.2429E-07 2,406.38 4,812.75 O.OOE+00 1.02E-03 2.04E-03 OCOQS 1.056E814
An-243 1.4899E-08 2,406.38 4,812.75 0.00E+00 3.59E-03 7.17E-03 0.0375 9214Et13
C-14 5.7135E-09 2,406.38 4,812.75 0OOE+00 1.37E-05 2.75E-05 0.0575 9.889E813
Cl-38 1.3124E-32 2,406.38 4,812.75 0.00E+00 3.16E-29 6.32E-29 0.0650 5.964E+13
C-1243 1.6443E-07 2,406.38 4,812.75 O.O0E+00 3.36E-04 7.918E-04 0000 4.036E+13
Cii-24 2.933CE456 2,406.38 4,812.75 O.O0E+00 7.06EE42 1.41E-01 O97S 5,146E+13

Co-60 5.3188E-06 2,406.38 4,812.75 0.O0E+00 12.8E402 2-56E402 70370 2U0E+13
Cs-134 3.1563E43 2,406.38 4,812.75 O.O0E+00 7.60E+00 1-52E+01 0ffi5m 3654E.14

Cs-135 3.477E-06 2,406.38 4,812.75 0.00E+00 8.30E-03 1.60E8-2 OJSCO at77E+t2
Cs-137 2.0313E+00 2,406.38 4,812.75 O0.0E+00 4.89E+03 9.78E+03 1250 30527E+62
Eu-154 2.4513E402 2,406.38 4,812.75 O.O0E+CO 5.90E+Ot 1.18E+02 1.7500 1.e19E*11

Eu-155 4.8175E43 2,406.38 4,812.75 0ODOE+CO 1 .16E+01 Z.32E+Ot Z2500 1.420E+07

FeSS5 12337E44 2.408.38 4,812Z75 O.O0E+CO 2.5SEE0t 5.97E401 Z75C0 80Q9E+06

F1-3 4.5637E403 2,408.38 4,812Z75 O.O0E+CO 1.10E+01 . 22DE+01 35000 383e+N4

1-129 7.53COE4Y7 2,406.38 4,812.75 O.O0E+00 1.81E43 3.62E403 500C0 20BSE+03

Kr485 1.085CE401 2,408.38 4,81Z.75 O.O0E+O0 2.61E+02 5.22E+D2 7CC00D 2302E+02

NF237 9.5561E406 2,406.38 4,812.75 O.O0E+OO 2.3CE402 i.60E42 111A CC05280E+0t

Pa-231t 2.0353E439 2,408.38 4,812.75 Q.OOE+D0 4.3CE486 9.80E406

Pb-210 4.9728E-11 2,406.38 4,812.75 O.ODE+00 1.2E0E-
PM-147 4.8502E-02 2,406.38

Q00E+00 1.03E+00 2.068+00
Pu-240 2.4368E404 2,406.38 4,81Z75 O.0OE+00 5.86E41 1.17E+00
Pu-241 3.3415E-02 2,406.38 4,812.75 QOD.E+00 8.04E+01 1.61E+02
Pu-242 3.6323E47 2,406.38 4,812.75 O.O0E+00 8.74E44 1.75E-03
Ra-226 2.2854E-10 2,406.38 4,812.75 .OOE+00 5.50E47 1.101-06
Ra-228 1.2426E-14 2,406.38 4,812.75 .OOE+00 2.99E-11 5.98E-11
Ru-106 6-3589E-06 2,406.38 4,812.75 O.0E+00 1.53E-02 3.06E-02
Se-79 1.2933E-05 2,406.38 4,812.75 OD.E+00 3.11E-02 6.22E-02
Sn-126 1.15748-05 2,406.38 4,812.75 Q.OOE+00 2.794-02 5.57E-02
9-90 1.9248E+00 2,406.38 4,812.75 QOD.E+00 4.63E+03 928E+03
TC-99 4.2239E44 2,406.38 4,812.75 Q.OOE+00 1.02E+00 2.03E+00
Th-229 5.0953E-12 2,406.38 4.812.75 QOD.E+00 123E-08 2.45E-08
Th-230 4.1885E8- 2,406.3 4,812.75 0.008+00 1.01E44 2.02E-04
Th-232 1.9270E-14 2,406.36 4,812.75 DO.OE+00 4.64E-11 9-27E-1i
TF-2C 4.6024E408 2,406.38 4,812.75 O.O0E+00 1.11E44 222E-04
U-232 1.2582E47 2,406.38 4,812.75 O.OE+00 3.03E44 6.06E44

U-234 11 e.8E-01

Thermal Power
Nominal Heat Bounding

Output meat Output
(Wats) fWatts)
5.74E401 1.168E42

Total Total

E-02 6A63E-3 1.32E-02

t.5493E45 2.406.38 :-02 7A8E-02
:.04 1.51E044U-238
.+03 9.27E+03

4.65E+03 9.31E+03

IIremptata Selection Summary
. , ., , _ . . _ . _

r SFD Uaed E
Reactor a UGHT WATER UOHT WAER _

Fuel c ALUM AUM
*OL HM Conatzents U U

anu P,,,hnf -. M3 3IN2e71 e015100 I

Easis tor Parameter Dtterences:

IBunmup Sumusary (UWdf

NFrnicalf

_ _I__ ::_|Esasis for bumup used in estimate:
I Edhnated

i A MB a m b,7 tm ". WI ID labetate saM " b eW

I Easmatod Bamvup I
BunpMltpirI el sunup Estbnated EOL. iIUVGlve EOL MM1

2 .3 3 1 1 _ _ _ _ _ _ _ _ _ _ _ _ _
'Y

'Reactor .own cre removal, siorage. W*W er or ar dale onsrtmarbg tV I hrrabaon Ceased r uel.

tudal bunV ter all Kul assodatadbWtlh tds wo ht must be dvided by BOC heavy metal mass o get spedflc miup vakhes (MWd8At).

D08iSNFIREP-07
Revisionv 0
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Fuel Radionuclide Inventory Worksheet

LFur an4Ternplat Inro-ui . ,
Fhel Nuo HTRE (ANP)

SNF I8. 106
Fuel Units & DOge 13 CANISTER OF SCRAP
Heavy Mtl Uese: BOL.4.559k; EOL=4Mft
ROD Storage SlW INEEL

'Fud decrystrt detr 1981
Esttiates as a 2010

Templal PadH.ndwr (Ligh Waer. SST. 60O 100%. Us
I Trnplate & *p(-Wd: 6,01

Tenplate SO. Hey Metal Mass (AM, 0.0001282
Tmpols Deem T7mbr 36 vem

Estimated
Canister use :

1zrsto I
1 0.38

iIL slinattet 1 3 54 b Y. A Gamma Souces
ph oton Total

ClJ7Wd From Nominal BoundingFud InitalActivity NominalFuel Boundin Fud Energy Ptotonu/sec
Radionuclide Template Fuel Bumup (UWdf Bumup (wAdCf (CI) Iwentorles(CI) Iwentorles(Ci) Group (bondiu4
AC-227 2.3344E-06 482.62 96.24 0.00E+00 1.13E-0 225E 05 AV U.V
An-241 1.1 135E-04 482.62 966.24 O.ODE+00 5.37E-02 1.07Et01 0150 7-204E,13
An-242rn 8.507#4.09 482.62 966.24 O.OOE+00 4.1E4-06 8.21E-06 0.02s0 1.497E+13
Am-243 9.8619E-10 482.62 965.24 000E+00 4.76E-07 9.51E-07 0.0375 1.295E+13
C-14 2.3012E-04 482.62 965.24 0.00E+00 1.11E-01 2.22E60 0.0675 1.3966.13
C138 1.2261E-06 482Z62 965.24 O.OOE+0 5.92E-04 1.18E-03 0.0a50 8.434E+12
Cn-1243 2.4875E-t0 482.62 965.24 0.006+00 1.20E-07 2.40E-047 0.1250 5.476162
Cm-244 2.3178E-02 482.62 965624 O.OOE+00 1.92E406 2.24E98 6 700 7259E+12
Co237 7.848E-02 482.62 9865.24 0.0OE+00 3.42E+01 114E101 1.3750 3.960E+12
Cs-134 3.0266E406 482.62 96624 O.OOE+00 1.46E-03 2.92E-03 65 52t6E+13
Cs-t1X 3.0316E-5 482.62 965.24 O.00E+00 t.46E42 2.93E312 1.8S 5280E+11
Cs-137 1.4511E+60 482.62 966.24 O.OE+00 7.20E+02 1.42E+03 1125 52t8E+t2
Eu-t54 6.69S1E-04 482.62 966.24 0.00E+0 323E-01 6.46E641 1.7500 13B2+t_
Eu-155 669857E-04 482.62 965.24 0.00E+00 3.37E2- 6.74E-0 22s 2827E+07
Feu- t2318E-03 482.62 96524 O.OOE+00 5.94Et-0 1.19E+0 2.7s00 8.173E+05

u-34 2.15141E-03 482.62 966.24 0.00E+00 3.45641D 6.93E0641MA2E0

P1-29 23 197E7-07 482.62 96624 O.O0E+00 3.53E-04 7.07E-4 05000 62E+Ot
Kr-85 4.72846-12 482.62 96624 0.00E+00 8.99E610 3.98E*01 Soo Z840E
Rp237 2.1489E482 482.62 96.24 O.OE+00 5.5E0-04 t.01E4- 10.00O Z963E-01
Pa-23t 4.5241E9-1 482.62 965.24 O.OE+00 89SE-05 4.7E-05
Pb-210 1.276E-13 48Z62 96.24 O.OOE+00 3t1E3-10 622E-10
Pn-147 1.16543-03 48.62 966.24 0.00E+00 6.62E-0 1.12E+10
P-238 2.9517E+40 482.62 96524 O.OOE+O 1.42E5+ 2.8#46+1
Pu-239 4.6772E-04 482.62 965.24 O.0OE+00 3.22E-01 6.45E-01
Pu-240 16839E4-5 482.62 966.24 O.ODE+OD 4.9E-02 8.38E4-02
Pu-241 7.1514E144 482.62 965624 .OOE+00 3.42-0 1.90E-07
Pu-242 6.9717E4-1 482.62 965.24 O.OE+00 9.52E-07 1.90E6-0
P1-228 1.7654E-12 482.62 96524 O.OOE+0O 8.52E-10 1.70E9-
R*-228 8.Z928E-12 482.62 96.24 0.00E+00 4.00E6e 8.0E4-09
Ru-10- 1.8419E-10 482.62 965.24 O.OOE+00 8189E48 1.78E-07
SU-79 3.3723E5-0 48Z62 98624 0.00E+00 1.38E-03 1.28E4-02
Sn-126 1.1493E0- 48262 96524 0.00E+00 5.65E-3 1.11E-02
sr-90 138649E+00 482.62 96524 O.OOE+00 6.59E+02 1.32E+03
TO-" 4.6656E404 482.62 965.24 O OOE+CO 2.25E41 4.5CE-t
Th-229 1.4547E-1te 482.62 96524 OeaE+O 7.02E709 1.4DE408
Th-230 1.fff17E-10 482.62 96524 O.OOE+CO0 8.02E486 t.6CE407
lh-232 8.336tE-t2 482.62 985.24 O.ODE+CO 4.02E409 8QSE409
T te2 S Z1664E-0S 482.S2 985.24 _OOE+_ _ t.C5E45 2.09E_5
U-232 5.8fff9E48 482Z62 98524 Q.OOE+CO 2B83E45 5.ff8E45 Thermal Power
U-233 3.1847E-49 482.62 965.24 O.OCE+CO 1.54E406 3.07E-ff Nominl uHeat Bounding;
LU-234 3.8769E407 4V-62 965.24 O.OCE+CO 1.87E404 3.74E404 Outu Heat OuWps
U'2 X -2.7781E-00 482 62 0.00 Q 11SE43 7.82E403 9.16E403 (watts (waft)
UL238 1.619DE456 482.62 96524 0 COE+tO 7.81E43 1.56E402 8A3+06 t.69E+11
u-M3 -2,8547E-OD 482.62 O.CO 1.05E C4 1.03E404 1.C5E044 Total Tolal
Y-90 1.3652E+C0 482.82 985.24 O.OOE+O 6.59E+02 1.32E+0
Other Radlwciles9 7.97E+02 1 .59E+03

IXTempaeX Sdectfow Sumu Burmi> Suniniry id Checu .4 : S
Temlate Selection Summary

From SFD Used Bas for Parameter De
Reeclar I MGt rWATER UGHTWATER Teemplab W e Isb tI "b"A mers:

FuCl N=tidu CHROl SST pudae 4 SST e
BOL NM CHcnst U U

90 Enrichment % 9315 6010100

Bumnup Summa (Wdu forase f burnup used In esthuate:
From SFD Est aed

IN om 1n {hi 482. k rdcba inidi s.me em4 ml mm dedtyve
9s5.24J~as~g bait sn o dlo be tmm Wd hmw

Estimaed s e0p0
3a PANuipa Gl-s Dua Eadmaed EOL HWtkhm EOE HU

rNombal z7I lo
Bamclig: 4-55

' RoWhm fr llful sscit8 hu Gne 3mi ,w W.

'TCdl 1um Ir d bl tad abscd wthilb wod ee mudt be dald by 90.heavy 'Seed nas 10 ge e bup vate (MJWd@U).

J
I1
j

i1
j

j

I
i

I

-S
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I Fuel Radionucflide Inventory Worksheet -,

k.Fec1 aixi T tt i~mforin,,A , .
F"l Name: HWCIR 3EMT-2 (UM0)

SNFID0 118
Fue tlab & Detcr: 7 -ltlE
Heavy Natal Ulm: BOL-; EOLSIlOekg
ROO g Site: NEEL

'Fue dea str dte: 1964
leimate as aet 2010

Template: HFSR (Heavy Water. Zcr.. 0 ID 5%. U)
'Tnplateb nWn (NWCd: 5

Temptate S0L Heavy Ual Na (O): 0.00034251
T bt.e. rl lk: a& -

Estimated
Canister usage-

-0.16

L. Estmates in X. a * b Y. _-, Ganual Sources

Photon Total
CVWJd From Nominal Sounding Fuel InIttalAat~ty Nomina Fuel Bounding Fuel Energy Photonbsaec

Radionuclide Teplat Fuel Sumrup (MWdf Burnup (NWdf (Cl) Orventorles(CI) bIventorles(CI) Group (bounding)
Ac-227 4.6920E-09 7,772.05 7,772.06 0.00+00 3a65E-05 3.66E-05 Avg. UeV
An-241 22880E-02 7,772.05 7,772.05 O.OOE+00 1.78E+02 1.78E+02 0.0150 &422E+14
Am-242rn 3.540DE-05 7,772.05 7,772.05 0.00D+00 2.75E-02 2.75E-02 0.0250 1.123ED14
Am-243 2.068DE-06 7.772.05 7,77205 O.ODE+00 1.6SE-02 1.OE4-02 0.037O 90E+13
C-14 1.1264E-03 7.,72.05 7.772.05 O.ODE+00 8.75E+00 6.75E+00 0.0575 1.070E14
C-36 8.3760E-1t 7,772.05 7,772.05 O.OE+00 6.51E-07 6.S1E-07 0.08650 8_3090.13
Cr-2t3 .0340E-07 7.772.05 7,772.06 O.OOE+00 331E-03 5 E-03 001250 4.167E+5 3
Cm-244 1.04SOE-05 7.77.05 7,m7.0s Q.ODE+oo 8.12E402 S.12E4-2 02250 SAtSElt3

Co4-0 S4420E-02 7,772.06 7,772.05 0.00D+00 5.01E+02 S.O9E+02 0.3750 2364E+t3
Cs-134 7.9240E.06 7.772os 7,77.05 O.ODE+DO S.1SE-2 S 1SE402 0.5750 4.t37Ett4

Cs-135 7648E006 7,772.05 7,772.06 Q.ODE+00 8.sE-02 .SE4-02 1000 477sE+t2
Cs-137 .4316E+00 7,772.05 7,772.05 O.OOE+00 1.1E+04 1.ttE+04 1250D.30 .+13
Eu-154 &*7900E-3 7,m7.05 7,m7.05 O.OOE+OD s.2sE+0 t s2sE+0t 1J7500 12isE+1

EuF155 &28ooE-4 7,m7.05 7,m7.0s QOOE+DD 4.882+00 4BsE+OD 2250 Z.073E+35

Fe-55 6.74SOE-0 7,T7.05 7.m7.06 O OOE+OO 4.47E-41 4A47E.1 2z7500 1.325E+07

H-3 2-soDE-2 7,772.0 7,m.0s O.OOE+OO tSS5E+02 tJS5E+02 JSR030 4.OsOE+04

t-t2s 7$G2ME0E7 7,77.05 7.m.0s Q.OOE+OO sMsE403 s s3E43 SAMo 1.S79EAC

Kr-85 3.S220E402 7,77.05 7.m7.0s QODE1+OO Zs97E+02 7s97E+02 7ACCO IAMs+03

W237 5-578DE-W 7,m7.0s 7,77Z-05 QOOE+OO 4-44E42 4.34E42 11.0050 ZI143E02

Pa-23t 7.8820E-09 7,m7.05 772.mos O.OOE+GO 8.13E-05 8.13E-0

P5-210 4.34OE-09 7,772.05 7,772.05 0.00+C00 3A.E-05 3.41E-05
Prn-147 9.950DE-04 7,772.05 7,772.05 O.ODE+00 7.73E+00 7.73E+00
Pu-238 S.4240E-03 7,772.05 7,772.06 O.00E+00 4.99E+01 4.99E+D1
P6-239 1.8744E-02 7,772.0 7,772.05 O.OE+00 1.6E+02 1.46E+02
Pu-240 83540E-03 7,772.05 7,772.05 O.OE+00 6.49E+01 6.49E+01
Pu-241 1.46G6E-01 7,772.06 7,772.05 Q.ODE+0O 1.14E+03 1.1E+03
PF-242 2.0400E06 7,772.05 7,772.05 0.00D+00 1.59E-02 1.59s-02
Ra-226 1.1 8064-08 7,772.06 7,772.05 QOD.E+o0 9.17E-0s 9.17E0-s
Ra-228 1.1864E0- 7,772.05 7,772.05 O.ODE+O 9.22E-06 922E-06

Sn-126
Sr-9o 1.263E+00 7.772.05 7.772.0 0.00G+00 9.82E+03 9.S2E+03
TC-99 4.4140E-04 7,772.0G 7772.0Z QOOE+00 43E+00 3.43E+00
Tt-229 4 7,772.05 7,772.05 s QODE+00 33sE- 3.38E-0
Tt-230 7,772.05 O.OOE+00 a36E-03 s.36E-03

O.OOE+C0 9.54E-04 Thermal Power

Nominal eat dBounding
Output IMatOoutput
MWo) MWatts)

IA3E402 1A3E402
Total Total

U-235 -32s-06E 1B7sE-03
ODE+00

Y-0 1.2642E+GO 9.63E+0
Other I 1.06E+04 1.06E+04

te Selection Summar

From SFD Used Bas or Pgrtmeter Difearences:

Reactor Msodertor. EAV 1 WA1ER HEAWWAER fh Taplta ained for lb kAebg nam.

F Cl & F adding- ZIRC ZIRC Sl .0b 0 g eant p .ela s etl iel b r n).
SOL Ceonlstuents. I U I

*OL Enricmnt %-lI 1o bS |

Illurup Surmnaoy(MWd)
0 18s( for burnup used In estimate:

I

From SFD I Esridated
Nominal:[ 7.77:= =-*e b~tIei fIluDr~kZl

777 00l e m d o h te all ged by eur ta h ieu w m eta m ut wie k it e ECL.

L
r -~ ~ ~ ~ i ~ laE timate dl Burnup/ I

E dlm atec M01 HIW lV anW E 01.

-. 4 .0
'reace aftwrk cmre removal, ageW, *tupf or oiwer date co.*ini thit inalaon wasedlfor kdel.

*Too tirnup for bieS aedled aft 1it w*~ tmugtbe lo bya D. heavy mtet mea bg99 edft hSp veluea MWWMT).

DO0/NFIEP-78
- Revisin 0
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I
Fuel Radionuclide Inventory Worksheet

,;.Fad and Tervixlte Jner do
Fudl Name: 5*CTR DRNIVR (UI-ZR) HIU

SNF ID t 117
FuelUnitsn 8 ua 76 -TLIB
H eavy MOW line., B0L. ;EOL=36l3kg
ROD Storage Sb. NEIL

'Fuel deay stat dol 1984
Esimates as cit 2010

Toenple HFBR (Heavy Water. Zc., 0 to 5%. U)
'Tnpltab t up(W* 5

Twenps OL Heavy Metal Mass (UT): 0.00034251
Temnoala Deom hlsl 35 verss

Estimated
Canister usage J

3.45

IISsdmatmis: al X. Xb b Y. A Gania Sources

Phooon Total
CULWd From Nombul Bounding Fuel Initial Acti Nominal Fuel Bounding Fuel Enegy Photatsc

Radlonucido Template Fud Buanup, (UWdf Bunup (MWdf (Cl) P nwentorles(CI) Inventories(Cl) Group ouding)
Ac-227 4.6920E-09 34,632.91 34,632.91 o.oOE+00 1.62E-04 1.62E-04 Avg, U.V
Am-241 2288OE-C2 34,632.91 34,632.91 0.00E+00 7.92E+02 7.92E+02 0.0150 2.41GE.15
Am-242m 3-54AOE-06 34,632.91 34,632.91 0.00E+00 123E-Ot 1.23E-01 ODM 5.00,E+14
Am-243 2.0580E-08 34,632.91 34,632.91 O.OOE+00 7.13E-02 7.13E4- O.376 4.403E+14
G-14 1.1264E.03 34,63_.91 34,632.91 0.0OE+00 3&90E+01 390E+01 0.0575 4.767E+14
C036 a3760E-tt 34,632.91 34,632.91 0.00E+0 2.90E-06 2.90E-06 0.0030 2.11E+14
Cm-243 5.0340E-07 34,632.91 34,632.91 0.00E+00 1.74E402 1.74E-02 0.1250 1855E+14
Cmn-244 1 .0450E-0 34,632.91 34,63291 O.OE+00 3.62E.01 3.62E-Ot 0.2250 2422E*14
Co-60 6.4420E-02 34,632.9t 34,632.91 O.OE+00 2.23,+03 2.23E+03 0.3750 1.0o3E+14
Cs-134 7.9240E-06 34,632.91 34,632.91 0.00E+00 2.74E-01 2.74E-01 05750 1.843E+1.
Cs-135 7.9140E106 34,632.91 34,632.91 O.OE+00 2.74E-01 2-74E-01 0.8500 2.128E+13
Cs-137 1.4316E+00 34,632.91 34,632.91 O.OOE+0 4.96E+04 4.96E+04 12500 1.753E+14
Eu-154 6.7900E43 34,632.91 34,632.91 O.OE+OO 2.35E+02 2.35E+02 1.7500 5.766E+11
Eu-15 6.2800E.04 34,632.91 34,632.91 O.OOE+00 2.17E+01 2.17E+01 .2500 9238E+0
Fe-55 5.7480E-06 34,632.91 34,632.91 O.OOE+00 1.99E+00 1.99E+00 27500 5.909E107
13 2.3801E.02 34,632.9M 34W32.91 0.00E+00 8.24F+02 624E+02 3500o 1.72E+05

1-129 7.5020E.07 34,632z91 34,632.91 0.00E+00 2.60E-02 2.6DE-02 5.0000 7.481E+04
Kr-85 3.8220E-02 34,63.91 34,632.91 O.OOE+O 1,32E+03 1.32E+03 7.000 6.414E+0C
Np-237 5.780E-06 34,632,91 34,632.91 0.00E+00 1.93E-01 1.93E-01 11.0ooo 9.58E+02
Pa-231 7.6820E-09 34,632.91 34,632.91 O.OOE+00 2.73E-04 2.73E-04
Pb-210 4.3840E.09 34,632.91 34.63291 o.OOE+00 1.52E-04 1.62E-04
Pm-147 9.9500E-04 34,632.91 34,632.91 0.OOE+00 3.45E+01 346E+01
PU-F 6.4240E-03 34,632.91 34,632.91 O.0OE+0O 222E+02 2.22E+02
Pu-239 1.6744E-02 34.632.91 34,632.91 0.000E+0 6.49E+02 6.49E+02
Pu-240 6.354OE03 34,632.91 34,632.91 O.OOE+0O 2.890E+2 2.89E+02
Pu-241 1.4606E-01 34,632.91 34,632.91 O.OOE+00 5.06E+03 5.06E+03
Pu-242 2.0400E-06 34,632.91 34,632.91 0.OOE+00 7.07E-02 7.07E-02
Ra-226 I1104E-6 34,632.91 34,632.91 000.E+00 4.09E-04 4.09E-04
Ra-228 1.1864E.09 34,632.91 34,632.91 0.00E+00 4.11E-05 4.11E-0s
Ru-106 325s80-10 34,632.91 34,632.91 0.00E+00 1.13E-06 1.13tE-
Se-79 12524E-0 34,632.91 34,632.91 .OOE+00 4.34E-01 4.34E-01
Sn-126 12021E05 34.632.91 34,632.91 O.OOE+00 4.17E-01 4.17E-01
sr-go 1.2638E+0 34.632s91 34,632.91 O.OOE+00 4.38E+04 4.38E+04
TIc-G 4.4140E04 34,632.91 34,632.91 0.00E+00 1.53E+01 1.63E+01
Th-229 4.348 09 34,632.91 34,632.91 O.OOE+00 1.61 E-04 1.61 E-04
Th-230 1.0760E-06 34,632.91 34.63z91 .OOE+00 3.73E-02 3.73E-02
Tb-232 1.1926E-09 34,632.91 34,6S391 O.OE+00 4.13Es-0 4,13E106
T1-208 4.6200E-0 34,632.91 34,632.91 O.00E+O0 1.60E-03 1.60E-03
U-32 1240cE-07 34,63z91 34,632.91 O.OOE+O 4.30E-3 4.30E03 Thernal Powe

J-233 9.1620E4-7 34,632.91 34,632.91 0.OOE+0o 3.17E-2 317E-02 Nominal H"ea Bounng
U-234 2.3440E-03 34,632.91 34,832.91 O.OE+CO &12E+01 a12E+01 Out= I Hea Output
U-235 -2-3296E-06 34,632M 0.00 7.81E-03 O.OOE+00 7.81E-03 W wattt
U-236 2.66201E- 34,632.91 34,63z91 O.OOE+O 9.22E-Ot 922E-01 6.3E+42 Z.36E+02
U-238 -13291E4-07 34,632.91 0.00 2.28E-02 1.82E-02 228E-02 Total TOWd
Y-9 12642E+00 34,632.91 34,632.91 0.OOE+00 438E+04 4.38E+04
Od Radionucld in es 4.72E+04 4.72E+04
lIL Te n Sclectiof Sumnmy B S S nw and Chects _ _ ___._ _ __ __B

Template Selectlon Sumnuq
From SFD Used Sab tor Parametw Ditferences:

AC od r HEAVY WATER EAW WATER TermpTyl n Utee fb's eihok
Ful ClaZIC ZIRC Th bidlmae ll o dyel enidinet (l e)

BOL HU Coastit U U
BOL Enrichmnt % 0105

Burup Summay (UWMp Bais for bumup used In estimata:
Fom SFD_ Eslbt

Nominr: 34.632.OI Si eesl tsnt tel I t kb o.
affillldillg:I I 34.632s1 Botbnv ta wed ByC6ax" OM hwMnto meol was Wm EOL

Checks7

Estimated sannupf
Ownup Itu41pbr Given _unup Estnat EOL 0HIN.9ve EOL HU

BombuIl 323 1 2.59

'Reactor shodoan, cO re moval sneg.. tipibg or osor dsat conflimirg VS Wradbon cesad for fud.

Total biesq oral4 Icr adleted wasis wo141osle Inudt be dvidd by B01 heavy mea ma to got npdfk bunu vaue pwdutr).

J

I
I
I
I

I

-
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Fuel Radionuclide Inventory Worksheet :
jiqd atd Texplate IWfneion I

Fuel lime: MVCTR ElWO (U METAL.) LEU
SNF DS 87

Fuel Units & Dewr 6 - LUBE
Heavy Mtlt ass: SOL. EOiL-45.456kg
ROD Storage Slb: NJEEL

'Fu dOCaa SW dae: 1964
Estimates a : 2010

Template: HFBR (Heavy Water, Zkc.. 0 to 5%. U)
6'emplate Uunup(tMWd): 5

Tempilt SOL Hevy tetal 1ass (Ml): 0.00034251
T__.~ mf *. U: U

Estimated
Canister usage:

18 xtS
1 0.27 1

II.Eatt rs m 1 nt Xb b Y. nb Gamma Sources
Photon Total

CilUWd From Nominal Bounding Fuel hlal ACt NMotiMn Fuel Bounding Fuel Energy Phiotonslee
Radionuclide Template Fuet Burnup (WMd) BuIrnup (MWdf) (Cl) bwentoules(C) loventoresC Group bounding)
Ac-227 4.6920E-09 43,572.00 43,572.00 O.OE+00 2.04E-04 2.04E-04 Avg. 1ieV
Am-241 2.288DE-02 43,572.00 43,572.00 0.OE0.0 9.97E.02 9.97E+02 0.0150 3.040E+15
An-242m 3.5400E-06 43,572.00 43,572.00 O.ODE+OO 1.54E-01 1.54E-01 0.0250 6297M+14
Am-243 2.0580E506 43,572.00 43,572.00 O.OOE+O0 8.97E-02 8.97E42 0.0375 5.535Et14
C-14 1.1264E43 43,572.00 43,572.00 O.OOEO0 4.91E501 4.91E+01 0.0575 5.99E+14
C136 8.3760E-1t 43,572.00 43,572.00 0.ODE+O0 3.65E-06 3.65E406 0.0050 3537+14
Cm-243 5.0340E407 43,572.00 43,572.00 O.OOE+0 2.19E42 2.19542 .11250 2.334E+14
Cm-244 1.0450E-05 43,572.00 43,572.00 0.OOE+O0 4.55E-01 4.554-01 02Yo 3.047E+14
Co-O 6.4420E402 43,572.00 43,572.00 0.OOE+OO 2.81E+03 2.8tE+03 0.3750 125E14
Cs-134 7.9240E506 43,572.00 43,572.00 0.OOE+00 3.45E41 3.45E-O 0.750 2.319E.15
Cs-135 7.9140E-6 43,572.00 43572,.00 O.O0E+OO 145E41 3.45E-01 0.8500 2.5775*13
Cs-137 1.4316E5.0 43.572.00 43,572.00 0.00E+0O 6.24E+04 6.24E+04 112500 225Et.14

1 43,572.00 0.OOE+0O 2.96E+02 2.96E+02 I 1.7500 7254E5.1
S

H3 2.3E6002 43.572.00 43.572-00 O.00E.00 I 045+03 -

1-129 7,5020E407 43,572.00 43,572.00 O.OOE+00 3.27E402 5.0000
Kr-i5 43,572.00 43,572.00 O.OOE+00 1.67E+03 1.67E+03 7.0xO I .09E4.04
N-237 43,572.00 43,572.00 0.eOE+O0 2A43Et01 2.43E-01 tt.OYO0 1.20E403

O.OOE+00 3L43E04 3.43E-04

Pu-238 6.4240E43 43.572.00 43,572.00 O.D+C00 2.80E+02
Pu-239 1.8744E-02 43,572.00 43,572.00 0.00E+00 &17E+2 .175+02
Pu-240 8.3540E43 43,572.00 43,572.00 O.0OE+00 3.64E+02 3.64E+02
Pu-241 1.4606E41 43,572.00 43,572.00 O.ODE+00 6.36E+03 6.36E+03
Pu-242 2.0400E-06 43,572.00 43,572.00 O.0DE+OO 8.8i9E42 8.89E42
Pa-226 1.1804E46 43,572.00 43,572.00 O.OE+00 5.14-04 5.14E44
Ra-228 1.1864E49 43,572.00 43,572.00 O.OE+O0 5.17E5-0 5.17E5-0
Ru-106 3.2580E-10 43,572.00 43,572.00 O.ODE+00 1.42E-05 1.42E-05
Se-79 1 .2524E-05 43,572.00 43,572.00 0O.OE+00 5.46E41 5.46E41
Sn-126 1.2052.06 43,572.00 43,572.00 .OOE+00 5.25E41 5.25E41
Sr-90 12638E+00 43,572.00 43,572.00 0.05E+OO 5.51E+04 5615E+04
Tc-9 4.4140E44 43572.00 43,572.00 0.O0E+0O 1.92E+01 1.925+01
Th-229 4_341tEOE9 43,57ZO 43,57.0D O.ODE+CO 1,89E44 IM8E044
Th-M3 11.07GOE406 43,5720 43,57200 Q.OOE+OD 4.69E402 4.69E402
Th-G t.1926E49 43,572.00 43,572.00 0.OOE+D 5.5015 5.215045
Tt208 4.62COE-8 43L572Z00 43.572ZOO QODOE+0 Z.OtE43 Z01E403
i-t3e t24C6E4c7 4357200 43,57ZOO 54OE+O S +1E04 5.94E043
iJ-23 9.162DEE07 43,572Z00 43,572ZOO 0ODCE+OO 3.99E42 3.99E402
tJ-234 2-3440E403 43,572Z00 43,72-00 O ODE+CO 1.02E+02 1.02E+02
U-235 -2.3296E406 43,57ZO QOO 9.83E403 nO.OEx4 9.83E403
tJ-236 Z.6620E456 43,57Z0 43,57ZO O.ODE+OO 1.16E+OD 1.t6E+CO
U-238 -1.3291E407 43,572ZOO 0.00 Z,87E402 Z.29E402 2.87E402
Y-90 1122642E+00 43,572.0 43,57.00 0OODE+OO 6251E+04 5.511E+04
Other I'ladlonuck__s 5.94E+C4 5.94E+C4

1 Tnpte scucimfo S n I&M, Rwn 9_y oit Cs S -x
Template Selcion Summary

From SM U0011 Basis lor Parameter Differenmce:
iteacor t n to.[r H7WAER HEAY WATER TNs T _ia am teuedlorlI*i oAm m

tFuet Claddingt: 2KtC 2tRC This kSW _fdean Apeamers vxWtene(uWwm
*OL ttli Contituents: U U

O Enrichment # O

Burnup Summary (MWd) Basts for burnup used h eslima:
Fmn SFD iEwkAted

Thermal Power

Nomnial *W Bloundingt
Output Heat Output

Welts) "vans)
&OIE.02 tl1E+402

Totat Total

I 4 1 N I~~~ e e d l . Itb m a atm u s N cereO
, , t _ _ , _ , _ ._ _

I

Sur up Mulliplier I Gahnn Sumd UUjI Estimated ROL H~rIhten SOL YM
I o-I

Roundlim-
. a

'Reaclor eh.lwn, cowe m val, lorage. shipping or eoer dte cortimi that bradeatn ceased or We.
5
Tolah t bwfr rV e aesociaed weMh gte woruhea must be dvrird by BOL heavy mNW mass ID a plc us value _ Wdi).
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I
Fuel Radionucldo ktwentory Worksheet

Fiji Haw. WWcTI uT (U mETAL-SSI) Du
SNIF I 0 113

Fuel Unite & Damn 82 . ThtE
Heam Metal Mom~ B0L.- ;OL.9Z77%1i
HOC Stoage Sit. NEEL

'FMe deay Stat detg 19t4
Estmates - ofd 201O

Templt: HFBR 9eavy WaW. 5sr, o b 5%. U)
rmptate nup(mW4: 5

Tmpate HO Haewy Mal Mes (U1h 0.00034251

Esftnatetd
Canister Lsmgea

t1311 W
I 1.15

Tmplba Deca Mm 35 yws
ILFA -te - *5 x, b y. yA Gamma Sources

Photon Total
CLAW From Non*al Bounwld Ful Initial AdMvy Nominal Fuel Bounding Fuel Energy Phot-nsdo

Radionuclktu Temqpate Fuel Bumup (MWdf Bumup (MWdf (CO Inventoiies(CI) Inventorles(CI) Group Mouno
AC-227 5.6840E-09 88,573.24 88,573-24 O.OE+00 S.03E-04 5.03E-04 AV MaV
Am-241 2.1380E-01 88,573.24 88,57324 O.00E+O 1.89E+04 1.89E+04 0.0150 6.302E+15
Af-242m 1.0302E-04 88,573.24 88,573.24 0.005+00 9.12E+00 9.12E+00 0.0250 1244E+15
Am-243 5.2400E-05 88,573.24 88573.24 0O.OE+00 4.645+00 4.64E+00 0.0375 1t062E+15
C-14 22160E-02 88.57324 8573.24 O.OE+00 1.96E+03 1.96E+08 0.0575 1.351E.15
C036 4.1880E-04 8,573.24 88,573.24 0O.OE+00 3.71E+01 3.71 E+01 0.0850 6.359E.14
Cn-243 1.6766E45 88,573.24 8,573.24 0.OOE+00 tA9E+00 1.49E+00 0.1250 4.128E514
Cn-244 7.33205-04 8U573.24 88,573.24 0.00E+00 .49E+01 8.49E+01 02250 5O168E+14
Co-60 5.1480E+00 8U7324 88,57324 O.OE+00 4.56E+05 4.56E+05 03750 2230E+t4
Cs-134 1.73005-05 88.57124 88.573.24 0.005+00 I.535+00 1.535+00 050 4.7285E+15
CS-135 3.74S05-06 88,573.24 88,573.24 0.OOE+O 3.32E2 t 3.32E-01 0.80o 5.2+13
Cs-137 1.4426E+00 88,57324 88,57324 0.00E+00 1.28E+05 1.28E+05 12500 3.377E+.1
Eu-154 92140E-03 88,57324 8.573.24 0.00E+00 8.16E+02 Q16E+02 1.7500 1.3959+12
Eu-155 &1360E-04 88,573.24 88,73.24 0.00E+00 721 E+01 7.21E+01 22500 1.7895E+11
Fe-55 6.3720E-02 88,57324 88S7324 0OOE+00 4.76E+03 4.76E+03 2.7500 1.031E+09

-I
i
I
I

1-3 4 3.95E+03 3.95E+03 I 3000 2.508.+06

I

PRu-lO 7.902E-104 88,57.24 88,573124 0.005+00 6.565-06 6.565-05

luiL T3 te.e3e40oEnS2 8i 73d.24 _ _ _ _ _ _24 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P u-239at Select on Su m aoy I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PU-240 2.6F7m S00E0 U8s732 Batefo a'ee OtffEran2ceEe3:.W+0
React1 Uo3wst 6EZ 00 8 I 73.WATER 24inelutEteed 1s tel0l5etigEm05

Fiji C42dh 1.6742E-6 88 T 573i24 8o8t5aI4 O.OEO 1wolmopeolo 48ua~E+0 .4

sr-go 1.0372E+00 8"73~~~8.24 57.2400 4li WiqlOtcuE+0 IX1ans .9E0
Th-22 _____ 1__ 94__ 0E__0_ 8 8 8.724 ~ a eir n8ud73.2 uasrEi0 1.73Eite0y, 1.73Ente4

CheckD 9I50-7 8,M4 8,7.4 00E0 8 - 8EC
Th-M 2.09OOE-10 88,573.24tnate 88532 urE0nugE-6 IME0
TI-M 1.6278E-U7 88,573Gi2e 8,mu573stmate 80. /Olyt0 10.35 lIN35-0______I_______32487340.01+0 6E-2 .6E0

I

I
Thermal Power

Output Han Oulpet
Mant) (Waffs)

8.57140 5.574.
Total Total

I

'Reaclor * kwn, we re moval.srag. d1pp or , q dICmhs o* n g ta dali m c sd fortw.
Ttal be fowrd ael assocated wmlt eft woak eti mud be d d by 901. beavy metal m to ̂gt spedic bmt vAd (wAdwM. -
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Fuel Radionuclide Inventory Worksheet . - s

L Fuel and Tmplate Alnation : ; -i
FWel Name: HWCTR IRO LIM2) LEU

SNF D a. 976
Fuel Units & DOecr: 2 -TISE
Heevy Metal Mas: BOL. EOL-5.407kg
ROD S61rg. SMte: INEEL

'Fuel da Srt date: 19e4
Eatinateas el: 2010

Tpatde: HFBR (Heavy Waler, Zc.. 0 b 5%. U)
*fumplate unvip(MWdi: 5

Temple SOL Heay Meta m a ss PM: 0.00034251
T .. nt. D Tbn. 3- -

EStinated
Canister usage:

1SxltO
1 0.02

I. EsiAnttes in x, xb Y. yb Gamma Sources

Photon TOtal
CWlWd From Nominal Sounding Fuel Iitial Activity ominal Fuel Bounding Fuel Energy Pittonasiec

Padlontewlide Template Fuel BuEnup (UWW Burnup (MWdf (CI) bventodesC) hwentod CI) Group (bounding)
Ac-227 4.6920E-09 5,183.09 5,183.09 0.OOE+00 2.43E-05 2.43E-06 Avg. MaV

Am-241 2-28OE-02 5,183.09 5,183.09 0.OOE.00 1.16E+02 1.194+02 0.0150 3.616E+14
Am-242m 3-54eOE-06 5,183.09 5.183.09 O.00E+O0 1.83E-02 Is3E-02 0.0250 7490E+13
Am-243 2.0680E-06 5s183.09 5,183.09 O.ODE+00 1.07E-02 t07E42 0.0375 6.589E+13
C-14 1.1264E-03 5,183.09 5.183.09 0.O0E+00 5.84E+00 5.84E+00 00575 7.135E+13
Cl3- 83760E-11 5,183.09 5,183.09 0.001+00 4.34E07 4.34E-U7 0.0650 42M76+13

-1243 .0340E047 5,183.09 5,183.09 O.OOE+00 3.6E4-03 .61E4-03 0.1250 Z771E+13
Cm-244 1.04soE-05 5183.09 5,183.09 O.OOECO0 5.42E402 5.42E-02 0225 3,e24E+13
Cor-8 3.4420E-02 6,183.09 5,183.09 0.00E+00 .34E+02 3.34E+02 7.0000 1.2996+13
Cs-134 75.24E8046 5,183.09 5,183.09 0.00E+00 4.1IE-02 4.11E-02 05750 1749E+14
Cs-135 7.9140E2-0 5,183.09 5,183.09 OOE+0D 4.19E-02 4.10E4-02 0500 &64E*12
Cs-1137 1.4316E+OO 5,183.09 5,180s QOOE+oa 7.42E+03 7.42E+03 12500 2.24E+13
Eu-154 6.79DaE403 5,183.0 5,183.09 QOAM+00 3s6212+1 3.s2E+01 1J7500 &629E+lO
EU-155 e.28DaE404 6,1s3Qsg 5183.0s Q.OOE+Oo 3.25E+00 325E+00 22500 1382.E+08
Fe-55 5.748ME05 s.1s3Qg s,183.09 QOOE+OO 2.s8E-1 2.ssE-1 2.7500 8244E4We

H-3 2.38OOE-02 5.183.09 6,183.09 QOOEOOD 1.23E+02 1.23E+02 3-5000 2^67EM40

1-129 7 soE20E7 S.183 Q 5.183.09 Q0012+00 ass9E43 3.89E-03 5.0000 1.12DEe4*
Kr-85 3.82DE402 5,183.09 6.183.09 O.OOE+00 IMsE+02 1.98sE+02 7.0000 1259E+03
Np-237 s-578DE-e s.1s&09 5.183Qs9 tO.0E+00 2ss9E42 2.SWE02 11.00xo 1 A2sE402
Pa-231 7AssME-0 5.18.09 5.183.0 Qs .QOE+00 4.09E-05 4.09E-0

b-9210 i3e40E-s 5,183.09 Qg183.09 0.00E+00 224-05 27E4-05
Pm-147 -. 8OOE2 4 s.1830 5,183.09 0.00aE1 0 01061E+00 5.16E-0
PU-238 e.4240E 03 5,183 Qg 5,183.0.9 0.OOE+00 333E+01 3.38Ei41
Pu-239 1.8744E402 5,183.09 5,183.0.9 QOO0E+Oo &72E+01 9.v72Ei0t
Pu-240 8-14CIE-03 5.183.09 5,183.09 o.OoE+Oo 4.33E+01 4.33E+01
PU-241 zA606E-01 5,183.09 5,183&09 7 7 QOE+0 7sE+02 7s7E+02
PU-242 2.420E-05 5,183.09 5,183.09 0.00D+00 1.06E-02 1.6E3-02
Ra-226 1.1804E-8 5,183.09 5,183.09 QOE400 e12E-0s e12E405
1a-228 1.3164E-09 5,183.0 518309 0.00 QO2E+0o 6.1E-06 .SE-0
Ru-1106 325ssOE-10 5,183.0s 5,183.0s Q.ODE+00 19EesE6 1.esE-M
Se 79 t.2s24E-0s 5,183.09 5,183.0g O.DDE+oO e&49E42 6A9E402
Sn-126 t20s2E-05 5,1e83.0 5srs3,0s Q.ODEa 6.25E42 62sE402
Sr-o 12638E400 5,183.09 5,183.09 0.00Q+00 655E+03 e.56E+03
T0409 4.4140E404 5.183Qs9 s.1s3Qg QODE1OO 22^sE+0 22.9E40D
Th229 4-3430E409 5.183,09 5,1830.9 Q.ooE+00 225E405 225E-05
Ther 1a0760Enu 5.183c0g 5718300.9 76+0E+00 5sE43 5708E403
Th3. 11.1tate S1S-t83Q09 5 1e3Q09 OSOnEU0 . 68 nE4a6 Q.11sE46
TI,-M 4.e2OOE-M 5.183 Qs 5.183.0Qs QOOE+oo 2sE404 2.3sE044
W-32 12405E-(Y 5.183.0.9 5.183.0 Q8 QOO2s0 e&43E404 e.43E044

U-233 s.1e20E47? 5,183.0.9 5,183.09 QOO0E+Oo 4.7sE403 4.76E403
W-34 2Z1 E-0E3 5,183.09 s1e8&09 O.ODE+OO 1.21E+01 1.21E+0t
W-3s -2-129SEE06 5,183.0s Q.a 1.17E43 QOD0E+Oo 1.17E403

Uw36 e2.6MM- 5,183.0s 5.183.0s O.ODE2+OO 13sE-0t t38E-t

b23M -1.32s1E-07 6.183.09 O.OD 3.42E-03 L73E-03 a.42E-M
Y-90 122642E+00 ,1s83.09 5,183.09 QOD0E+oo 6ssE+03 8.6swE+03
Other Radlonuckdes 7.Q7E403 7.07E+03

IIL Fiitt Sdiecm Sana" surp Saruwyan lCecs
Temiplmte Saelkfion Surn_ _yIFt S0 LiUsed Pas forences:

Fue e R ZI ModeC _ato rHfEAYWATER This kuawasd f A e wa Te or ft _w r
Fuel Cladclltor ZIRC DRC nhV i Tsl dabaadper cnt Isda d wb m iesa

SOL KU Constituents U U
SOL Enuchmmt %0 ob s

Burrup SL BasWdi I asls for burnup used hI estimate:
[rom SFDmt t

tMinel: 6.1830 tdeaib _a b p.
Bondlng:t 5.183.0 uB=by~ w tmws 80tlune t"uEassbcE50L

_ _ _ _ 1

Thermal Power

Nomb a't Now 7 ounding5
IOutput Heat Output
(waft) e (wafts)
J2tEs0 iLa2E+tt
Total Total

- I Extkrnated StamqI
SurmsMupti ilper tIhGiven CBurnbup

92MI3
Estited SOL. MM/Given EOL Ht

1I2.59
32MI I~~~~~~~.I

'Reactor sishow. om e l. dhppIrg or oither dale cairxming VW 4b ra lt CtMSed r tu t.

~Ibtld bim for all kida madaled w.1h tis84 woasief Amu be vidued by SOL heavy MOWet "awe to gt Wedfic bwusw VAt= (MWWIr).
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Fuel Radlonuclld inventory Worksheet I I

x., cd andTeu~Iats lnforuulIou II. A
Fud Namea HWCTR IS (U-ZR) LEU

SMI St 4P77
Ful Uits A Deemw S- UBE
Heavy Meta Massa BOL.. ; EL.15 7781%;
ROD Storage Serm IEEL.

'Fed decy Se daW: 1964
Estintaeeasat 2010

Tuopata HFOR (Heav Waler. Z:.. 0 10 S%. U)
'Templabt kwnup(MWd): 5

Teriplie CIL Heav Metl MIm (ITf: 0.00034251

Estinated
Canister usage:

18-XIS.
0.14

IIL~~~~~~~~~~di ~ ~ ~ ~ X nab Y. Y6 Ganm Soub rcYGmeso

: ~~~~~ ~ ~~~~~~~~~~~~~~~~~~~Photon ToWa
C4UNWd Fror Nomkw Bounding Fuc4 Initia Activity Nominal Fuel Soeundin Fuel Eniergy Pholorse

Radionuclide TeMpate Fuel Burnup (U6Wd?~ 8murnupMWd (Ci) kwvnalsiCl) Ivent0ries(Cf Group (boundirt
AC-227 4.6920E-40 15,122.23 15,122.23 O.OOE+00 7.10E-05 7.10E-05 Av0. 8 1V

Am-241 2.0450E-02 15,122.23 15,122.23 0.006+00 3.486-02 1.56E-02 0.2250 1.067E.14

A-242m 6.5400E20f 15,122.23 15,122.23 O.OOE+00 5.35E+02 59.3E-02 0.02s0 24185013
Am-243 2.0590E-0f 15,122.23 15,122.23 O.OOE+00 1.20E-02 3.1E-02 0.50 8124E.+14
C-14 1.1264E-03 15,122.23 15,122.23 O.OOE+00 1.70E+01 1.70E601 0850075 20a2E+14
Cs-36 8.3760E-11 15,122.23 15,122.23 O.0OE+00 127E064 122 E-64 1.2800 1227E+4
CE,243 5.0340E-07 15,122.23 15,122.23 O.OOE00 7.61E023 7.01E+03 1250 2o09N+.1
Cm-244 11.0450E4-5 15,122.23 15,12223 O.OOE+OO 1.58E401 1.58E-01 0.2250 1.0S7E+14
Co-60 6.4420E-042 15,122.23 15,122.23 O.OOE+00 9.740+02 9.74E+02 0.3750 4.608E+13
Cs134 5.9240E-05 15,122,23 15,122.23 O.OOE+00 1.20E4-1 120-01 025750 &.O49E+14
Cs135 7.9140E0-0 15,12223 15,122.23 O.OE+00 1.20E+01 1.20E801 15000 .28E+12
Cs137 1.4316E+00 15,122.23 15,122.23 O.OOE+00 2.16E+04 2.16E+04 52500 7.655E+13
Eu-154 &.7820-02 15,122.23 15,122.23 O.OOE+00 1.03E+02 1.03E+02 1.7500 2.564E+0
Eu2175 6.2800E-04 15.122.23 15,122.23 O.OE+0O 9SO6E+00 95011E+00 22500 4.6.03
FeP-5 5.74920-05 15,122.23 15,122.23 O.OE+00 169E41 161E-1 07500 4saoE+07

-23 2-38OOE4-02 15,122.23 15,122.23 .OOE+00 6360E+02 660E+02 385000 7.75E+04
1-129 7.502-047 15,122.23 15,122.23 O.OOE+00 1.13E502 1.13E42 s.ooCO 3.266E+04
Kr-8 6.8220E4- 15,122.23 15,12223 0.OOE+00 5.71E+02 5.78E+02 1 .0000 3
Np-237 5.5740E4-0 15,122.23 15,12223 O.OOE+00 2844E02 844E402 11C~o 4.t69E+02
Pa-231 7.8482-09 15,12223 15,12223 O.OOE+00 1.19E-04 1.19E204
Pb-210 4.3940E409 15,122.23 15,122.23 O.OOE+00 2163E-0 2263E105
Pn-147 9.95000E-04 15,12223 15,122.23 O.OE+O 1350E+011 3.50E801
Pi-238 1.4240E-8 15.12223 15,12223 O.OOE+00 9.71E041 9.71E+01
Pue-239 1.8744E-02 15,122.23 15,12223 0.00+00 2.83E+02 2.83E+02
PU-240 83.45E-03 1U,122.23 15.122.23 O.OE+00 1.26E+02 1.26E+02
Fu-241 1.2246E-01 15,12223 15,12223 .OOE+00 2.21E+03 2.21E+03
Pu-242 2.040E2-08 15,122.23 15,12223 O.OOE+00 .082E42 3.08E-02
R-228 1.3804E4+8 15,12223 15,12223 O.OOE+00 1.79E104 1.79E104
Rte-2 1.1864E049 15,12223 15,12223 O.OOE+00 1.79E805 1.79E5+0
Ru-102 32590E-10 15,122.23 15,122.23 O.OOE+00 4.93E508 4.93E406
ST-79 1.2524E405 15,12223 15,122.23 .0OE+00 .683-01 1.89E-01
Sn-128 12062E40 15,122.23 15,12223 O.OOE+00 1.82E-01 1.82E-01
Sr-30 142.6E+00 15,122.23 15,122.23 Q.OOE+00 1.91E+04 8ME+04
ToU- 4.4140E604 15.12223 15,122.23 0.OOE+00 6.67E+-0 &60E+3l
Th-229 4-142OE09 15,12223 15,12223 O.OOE+00 1. 02E 4 15 6 0 oH4u
Th-230 1.(1760E406 15,12223 15,122Z23 O.OOE+OO 1.53E42 1.63E-02
Th-23 1.1924-09 15,122.23 15,12223 0O.OE+00 .561 1.8 01E4 1 8E
TI`08 4.6200E408 15,12223 15,122.23 Q.OOE+OO 6.93E404 8 99E044
U-232 1.2406E407 15.122Z23 15.122.23 Q.OOE+OO 1I88E43 1.89E43 T banl Powar
U233 9.1620E407 155,122.23 1512223 O.OOE+OO 139E402 139E402 Nominal Heal 9ond
U-234 2-3440E403 15.122.23 15,12223 Q.OOE+OO 3,54E+01 3-54E+01 OuWpu Hesi OuWs
U-235 -229sE6i0 15,122.23 0.00 3.41E-03 O.OOE+00 3.41E603 (WtS) ('VatsS)
U-238 2.6620E405 15,122.23 15.12223 .OOE+00 4.03E-01 4.03E1 2.78E+0 2.7850
U-238 .t3291E-07 15.12223 0.00. 9.97E-03 7.99E43 9.97E-03 Total Total
Y-90 1.2842E+00 15,1223 15,122.23 Q.OOE+00 1.91E+04 1.91E+04
Othw Radciculides 2.06E+04 2.06E+04

TLTemlate Sdlectlou a 71 m .and Cuedw. _ _ _ _ _ . : _ _ _
ermlal Selection Summary

From SFD Used eor Parametar Offierencem
ator r HEAv WAtER Th TTamplawa md for to bI%*I ieom

Fuel Cbdd ig ZIRCC Thbkmiee laIhpwamebel e1wo d-_eet1-1(Ubw

BaL HM Constibwat oen U
SL Enr0chma b 015

u tupS mY (UWa lor burnup used In estlmatW
From SFD Esirmated

nhS { tst~~~~~~5.22.23jota "bmn-4eibots~tw
aoundh - 1U58122. 23 bsormesensmd by 80tkV B haey smel nmm stu*t EDL

C hecks
Esutd -

S"nup mump Given Eurnuup Eastbted EOL HUilven EOL M
NonOS E 3ZE83 M 2003

R i ounc!0a C 32883
'Rear dwdn. com rnwmal. sge dmpphg or ohre dde owgm*V t hir llon br kWi

'TMa how* kiONW a11sw1f wflh f s wki muaW be dW 8,Y SOL heaY uwW massb to 0seii q aa vakm (Ml_ -dWfT).

i
I
I
I

j

I
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Fuel Radlonuclide hwentory Worksheet
OF-uel and Template Enfon l DV

Fuel lun.: HWCTR or TU02) LEU
S01W D t 283

Fue Units & Dow: 8- TUBE
Heavy Metala ss: SOL. : EOL=139.532kg
ROD Storage Aie: INEEL

'Fuel decay Am dune: 1963
Eathodtesaof: 2010

Template: PWR (Ugp Water, Zc. 0 10 5%. U)
'ranplate Bumupi(WVd: 6192

Terplaie SOL Heavy Metal Mae, (UT): 0.00176911
T?-nl DfA TtmT.a 515

EatHiated
Canster usage

0.36

S Etimis-es i , , , 3 b Y Y Ganua Sources

Photon Total
CUIWd From Nominal Bounding Fuel kjrjjActivity Nominal Fud Boundi Fud Ener Photonoatec

Rfalonuclide Tenliale Fuel wnpl (MWdp Burrp (MWId)' (CI) Mwe8orles(Ci) Invento (CI) GrOp fbounding)
AC-227 8.7758E-10 209.63 209.63 O.DDE+00 1.84E-07 1.84E-07 Avg. NOV
Anm241 1.4352E-01 209.63 209.63 O.ODE+00 3.01E+01 3.01E+01 0.0150 1.128E+13
Am-242m 2s6ssE-04 209.63 209.63 O.OOE+00 6.02E-02 .02E-02 O.250 2274E+12
An-243 e2565E-04 209.63 209.63 O.OOE+00 1.31E01 1.31E-01 0.07 2.1eE+12
C-t4 4.7901E-05 209.63 209.63 0O.OE+00 1.0E4-02 1.00E-02 0.075 2.506E+12
CI-6 _.0297E-07 209.63 209.63 Q.OOE+00 1.68E-04 1.68E-04 0.0850 12.2E+12
Cm-243 9.82E8-04 209.63 209.63 Q.OOE+00 526E-02 5426E-02 041250 0758E+.0
Cr-244 4.9015E4-02 209.63 209.63 .OOE+00 1.031E+01 1.03E+01 02250 1.082E+12
cOe-2 21.8E60 209.63 209.63 0.0E+00 5.36E-01 236-E40 3 1.0750 4e64E+8 0
Csu14 4.0536E-05 209.63 209.63 0.00E+00 1.50E23 8-503 0m 5750tO2E+13
C- 1.4433E-5 209.3 209.6 0.00+00 3.03E3 3.03E3 C6 1.497E11
C-2137 I 71636+2 209.63 209.63 0.00D+00 2.13E+02 Z.93E+02 12500 1.471E+11
E-154 2.C203EE-2 209.63 209.63 0.O0E+00 1.2 0 2750 405E+09
Eu-15 1.7684E-03 209.63 209.63 0.00E+OD .57E-01 3.71E-01 225X 7D9740
Fe-65 4.3132E4-0 209.63 209.63 O.OOE+00 5.84E-03 s.D4E403 2.7500 1A53E4W
F930 9.10769-02 209.63 209.63 .OOE3+00 1..6+0 E+OD 3JC 1A99E+C6
T-129 93828E-047 209.63 209.63 0O.OE+00 06E44 Z06E04 6.S2CC0 8.24042
Kr-85 2.8214E.02 209.63 209.63 Q.ODE+OO SM9E+00 &91E+00 7.0o0 ?.3B5E4W3

Np-237 1.120576-0 209.63 209.63 0.006+00 2.36E-0 2.35E-03 I B4B2E+02
Pa-231 1.3036E-09 209.63 209.63 0.00E+00 4.73E47 Z.73E4-07
PT-2O s5.2782-11 209.63 209.63 0.00D+00 1.78E-08 1.78E-08
Pm-147 3.731E4-04 209.63 209.63 QOOE+00 7.66E-02 7.66E-02
Pu-238 7.4764E-02 209.63 209.63 0O.OE+00 1356E0+01 1.356Ei41
Pu-239 1.1623E07 2 209.63 209.63 O.OE+00 524E+D0 5.44E+0O e
Pu-240 1.5132_0 20_6 20.6 O.ODE2+OO 37E+00 8.17E+OO
PU-241 9.0036E-t 209.63 209.63 O.ODE+00 1.896+02 1.066+02 O
Pu-242 1.42648-05 209.63 209.03 O.ODE+6 0 1.35E-02 9E-0t2
P-226 227824E-10 209.63 209.63 0O.DE+00 4.78E6- 460E40
Ra-n2s 52713E-12 209.63 209.63 Q.ODE+OO 1.1tIE-0s 1.11E-0
Ru t06 &1160E-10 209.e3 209.63 QOOE1+OD 1.28E47 128E407
Se 79 1.2377E405 209.63 209.63 QODOE+OD Z659E43 Z659E43
Sn-t126 Z.62tOE405 209.e3 209.63 QODE1+oo 8.28E43 5 628E037
Sr4D 9.1667E-1 209.63 209.63 O.OE+00 1.92E+02 18.92+02
Trs99 8&9357E404 209.63 209.63 QODOE+OD S.25E-2 825E402
Th-229 1.2057E-tO 209.63 209.63 O.ODE+OO Z.53E48 ZS8E48-0
T-23 2.6143E98 209.03 209.63 00ODE+O 4.4646-0 4.1E046
Ther a2972E422 209.63 209.63 QODbE+OD .1IE+09 2.81E69
TI208 t7474E407 209.e3 209.63 QODE1+oo 3.e6E405 386E405

U-232 4.73eaE407 2D9.e3 209.63 QODOE+OD 9.93E4-5 s.s3E4-5 Thennal Power
U-233 2-5097E48B 20D.6w3 209.63 O.ODE+OD .62E486 526E-06 Nocnnall Heat Bonfng
U-234 s.ooooE-0 209.63 20s.e3 Q.ODE+OD 11.05E402 1.05E-02 ct" mm ouw
I.I.- -1.4489E-06 209.83 QOD0 9.66E03 9-36E 03 9.8612-3 MAIM (wafs)

U-236 7.ss24E406 209.63 209.e3 QODE+DD 1-ssE43 t.S9E403 4JZE+D *4+00

U-238 -2.6129E4(7 209.e3 QOO 4.54E-D2 4.64E-02 4.54E402 Tetal Toa
Y4D0 s16ssE0t 209.e3 209.e3 Q.OOE+OD 1.92E+D2 1.92E+02
erwRadboscke 2.SIE+ 2.S1E+02

kl.lenllk &elmnilo &_usunrBussup & yaind Chekss. . 5.-

remsiolae Selection SumornarY
Frem 6FD Usb for Paraeter Dfrences:

HAGdor Uodertorl UlGHT WA1R UGH rWATER nTe mi ued lbr teo lo maso
Rost CbddkWg DRFIC ZIRC Thislool datzhes, an e s pesea oo afthsten! (.eww).

*OL MM Cltmen0s:_ U U

BurnupSnaay _ Wdf |EBasis fr burnup ued hI estimate:
Isron SFD 7 Edhieda

Norma: I 209.8 1ten u bev M el a~bOI
Sounmdng:p - icrad 2C.9.6B g tdeenm aSFDT tI arwdd10MWdts1irg ..39.752g

CEtimated wunsupr
Emr IlUpb 61ven wup Eatbmated Sot HGin~h EOL MM

N ian l 0.04 I 100

Boudirg- O.G4

'Reator doan, core etmove. storage. ahppiin or ter date owdenig that Icean ceased hcr KW.

'Total 1)w bor ml bel assodated w~lh lse wokae must be divded by O0M havy meal ass 10 get secdlic but values (UWN1).
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Fuel Radionuclids bnentory Worksheet
AL Fad a 7telate Xaflw~ainvdl

Fusd Nam HWCTR ARMT S&IT (U M.ETAL) LEU
SHIF ID6S 790

Fuad ULins & Damwn 10 -TUBE
Heavy Used Maw. SOL. EOL-63.746V
ROD SloraW Sllt: INEEL

'Fue ddcayst ddt 1964
Estimatee - d: 2D10

Template: HFBR (Heavy Water, Zarc., 0 to 5%. U)
sTemosts Bmip(lWd): 5

Template SOL HWey Metal 1s (MT): 0.00034251
Template Deay Tbu 35 Yom

Estrmaed
CanIstr usage: 1

10.4

IIL Esmat 4 Is 1 X Xb b Y. e Gamma Sources
Photon Toald

CI/MWd From Nominal Bo01flng uel InitIlAstt Nominal Fuse Bounding FuA Energy Photons/sac
Radlonuclld Template Ful Bumnup(MWO MuuMp (11Wd : (CI) nntores(ts uwen _ Group (bonding)
AC-227 4.6020E-09 61,103.94 61,103.94 0.OE+00 2.87E-04 2.87E-04 Avl. MOV
Am-241 2.2880E-02 61,103.94 61,103.94 0.ODE+00 1.40E+03 1.40E+03 0.0150 4263E+t5
Am-242m _35400E-06 61,103.94 61,103.94 O.ODE+00 2.16E-01 2.16E-t O.O0 &830E+14
Am-243 2.05sOE-06 61,103.94 61,103.94 O.COE+00 1.26E01 1.26Et01 00375 7.768E+14
C-14 1.1264E-03 611to3.94 61,103.94 O.ODE+C 6.SE+01 6S.SE+01 0.0575 84116t14
CI-36 6.3760E-11 61.103,94 61.103.94 O.ODE+CO 3.12E-06 5.12E-06 0.0850 4.960E+14
C-1243 5.034E07 61,103.94 61,103.94 O.ODE+00 3.OSE-02 34.8E-02 0.0250 327_t4
Cm-244 1.0450E-05 G1,103.s4 6tt10ma94 O.ODE+CO 639E-01 6.39E-01 02250 423E+14
co-O6 6.442E4-02 61,103.94 61,103.94 O.OE+00 32.4E+03 3s.4E+m 0.3750 1.Js5E+04
Cs-34 7.s24cE406 61,103.94 61,103.94 O.OE+00 4.s4E-01 4.s4E-01 0.5750 3285815
Cs-135 7.8140E0.0 61,103.94 61,103.94 O.0DE+00 4.W4E-4t 4.24E-041 OJ 3.7s4E+13
Cs-137 1.431-6E+eO 61,10&s4 e1,10oas4 O.ODE+CO a75E+04 a7sE+e4 t25C0 3.093E+14
Eu-154 6.7s0DE-03 61t10oas4 61,103.94 QOOE+00 4.15E+02 4.tSE+02 0 t75C0 1.C17E5+t2
Eu-16s 62sco0E44 61,103.4 61,103.94 eieoE+00 3.84E+01 3.84E+01 Z2500 I 63CE401
Fe-5s 5.7480E405 61,tO3.94 61,103.94 O.ODE+OO 3.5t E+D0 3.5tE+CO 2.7500 tD043E+C8
H.3 Z-38COE402 61,103.94 61t10m.94 O.ODE+OO 1.45E+03 1.45E+0 3-5CCO 3.44E+05
1-129 7so#20E-07 61,103.94 61,103.94 Q.OOE+CO 4.58E402 4.58E402 6.0000 1 320E+CS
Kr-86 &.8220E-02 61,103.94 e1,103.94 O.eOE+00 2.34E+03 2.34E+03 7D.0= 1.485E+04
W237 5.578CE406 61,103.94 611,13.94 O.OOE+Do 14t1E-t 3.4tE-t 11DOC 1.505E+Oi

PD 23t 7.882DE409 61R10394 61,10394 eODOE+CO 4.82E404 4.s2E e4_

J

-i

J

J
Pb 210 4.3842E-09 61,103.94 61,103.94 0.0oE+00 2.6E-014 268E2-04
PU `147 -2.29 6-06 1 0& 1 0313. 9 0.00 4 O.OOE+06 O.E00+00 1.386-0
Pu-238 6.4240E-3 81,103.94 61.103.94 QODOE+OO 3.93E+e2 3.93E+02

PU-239 1.6744E2-0 61.103,94 61,103.94 O.OE+00 1.6SE+00 1.16E+m0
PU-240 &a540E-W 61.103.94 61,103.94 O.ODE+OO 5.1DE+02 5.10E+02
Pu-2411 1.4606E-01 61,103.94 61,103.94 O.ODE+CO 8.92E+03 &92E+03

Pu-242 1.249OE1- 61,16103.94 0.0.03- O.OO E-0+ 3.25EEt t t-01
Ra-226 t.1804E408 ff1 tms.4 61 103.94 O.ODE+CO 7.2tE44 7.21E044
Ra2Z8 1.1864E-09 61.103-94 e1,103.94 O.OOE+DO 7.25E456 7.25E405

Ru-106 32580E-10 .61,10394 81,103.94 O.ODE+OO 1.99E-0 1.99E405

SO-79 1.2524E-05 6i,103.94 61,103.94 QODOE+QO 7.65E-01 7.65E-01
Sn-126 12C052E405 61,103.94 61.103.94 O.OOE+CO 7.36E41 7.36E-t
s-90 1.2638E+D0 81,103.94 61,103.94 0.00E+00 7.72E+04 7.72E+04
TC-99 4.4t4DE404 61,103,94 61,103.94 O.ODE+DO 2.70E+01 2.70E+01
Th-229 4.34SdEe9 61,103.94 61,103,94 eOE+00 2.466E+04 8.66E+04
Th-230 1.07OE-06o 61,103,94 61,103.4 eODOE+00 6.57E402 eSAME2
Th-M2 1.1926E-00 6110ms4 61,10394 O.eDE+oo 72sE45S 7.2sE-s

TI-2e 4.62eoE408 61.10ms4 61,103.94 O.ODE+OO Z.82E403 2.82E-03

U-232 1.24e6E47 s1,103.s4 81§1,m.4 O.OOE+OO 7sE-03 7ssE403

U-233 a.1620E-07 61,103.94 61,103.94 OecOE+00 5.60122 &60E-02

U-24 23440E403 6t1,3s4 6t1,1034 O.ODE+CO 1.43E+02 1.43E+02
U-235 -Z2-s26E-0s 61,103.94 OQO0 1.38E402 O.ODE+OO t.38E-02

UF230 2.6620E-0s 61,10394 6i1.m394 D ODE+OO 1.63E+00 1.83E+00

U-239 -1.3291E-07 81,10&94 ooo0 4.03E-02 322E 02 4.03E 02

Y490 I2642E+00 61.10ms4 6t1mw094 OeDOE+00 7.72E+04 7.72E+C04
cte Radinuclies a34E+e4 s.34E+D4

TILTenm"e &WkCdI SunM. B_ Sunary. -4 ( : x. : A
TemplDate 5@eletiol1 Sumanay

Frn SFO Used Ba tCr Paramleter Differences:
Re 1todal HEAY WATER HEAVY WATER Ts T wsed kte btoJOn rum.a

SOL HNM Co n. U U
DCL Evl0mf%:I _ 0_ 6

Butup sueuy (UWdf. I fss tor burnup used in estimate.
Rae SIS i Estimated

NwnhwkF - ~~~~~61.10191 tu-qsaled"btxxmdrqhamg
a M71 61.103 9Sa@hav-s byas uaB 1heeymremeeatEL

Checks .

Eatknated BuamW
_urnup 111_nfoar GhCm fluuP _ Estimated ECL HMGIve. ECL NM

Nomh i 3283 j 2.59

__

Thermal Power
londnal H"B Boundin

Outputl Head Otp
I(Weelt) (wafts)
1.125+03 1.12E608

Total Total

'Reacsor shdkwn, ce removal, atWoage. dfpp or other dab cmrlg that blallon ceased tar fuel.

'Toiblral w v fhrall k acdated Ah v* workatset mut be dvbldd by BCL heavy MeM maa ID got specdc b 9rera valuee (MWrMT).
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Fuel Radionuclide hIventory Worksheet , I

Fsul Nurrm. HWCTR SWT (U02)LE
SNW ID # 120

Fbel Unnte & Descr 9U -TUBE
Heavy Metal Mass: BOL. : EOL=24.725kcg
ROC Storage 6106 SINEEL

'Fd deay OM dafs 1964
Estimates as at: 2010

Template: HFsR (Heavy Water. Zrc., o to 5%. U)
Tuemplate eumuppW40: 5

Template 3M Heavy N1 a ass MT): 0.00034251
T ..ht.e qa Tbe: 23 ears

Estimated
Canister usage:

lE'xtO
1.09

I.Ejtinates m In x. b y. Yb Gamma Sources

Photon Total
CUWd From MNornial Bounding Fuel initial Actvty Nominal Fuel Sounding Fuel Energy Pholonstec

Radionuclide Template Fuel Bumup (UWdf lumup (MWd)f (Ci) lrentorles(C) lnventoriles(CI) Group (bounding)

Ac-227 4.6920_-09 239,374.53 239,374.53 0.00_+00 1.12E-03 1.12E.03 Avg. NeV
Am-241 2.2880E-02 239,37453 239,37453 .ODE+00 5.48E+03 5.48E+03 0ot150 1.670E616
Am-242m 3.5400E606 239,374.53 239,374.53 .OOE+00 847E-1 a47E-41 0.0250 3459E+61
Am-243 2.0580E-06 239,374.53 239,374.53 .ODE+O 4.934-01 4.93E-41 0.375 3.043+15
C-14 1.1264E-03 239,374.53 239,374.53 .ODE+OO 2.70E.02 2.70E602 00s75 3295E.15
Cl3-S &3760E-11 239,374.53 239.374.53 0.00E+00 2.01E45 2.01E-05 O.85 1.943E+15
Cm-243 5.034E-07 239,374.53 239,374.53 .ODE+00 t21E801 1821E401 0.1250 1706+16
Cm-244 1.D50E205 239,374.53 239,37453 0.00+00 9 2.50+C0 2950E+00 00250 1.674E816
COD 6.47820E-02 239,374.53 239,374.53 0.DE+00 1.54E+04 0 1.34E+04 03750 7201E014
Cs-134 7.9240E4-0 239,374.53 239,374.53 O.0DE06+00 9DE+0 1.90E+00 02.58 12742816
Cs-135 7.9140E-0 239,374.53 239,374.53 Q.00E+C00 2.9E+-0 ±.976+O OjTem t471EP14
Cs-137 1.4316E-00 239,374.53 239,37453 0.002+00 3.43E105 .143E6015 No250 1a 22Eu1n
Eu-54 .79D44-03 239,374.53 239,374.53 0.006+00 5.63E+03 5.63E+03 1.75uu 3.HeOEu12
EU-t55 -2820E-04 239,374.53 039,374.53 O.4DE0-0 0.D0+02 1.502+02 z225s G8wa +09
Fe-55 5.7480E405 239,374.53 239,374.53 O.ODE+00 t13&E+Ot t1.38E+01 2.7500 4.084E+ce
Fl3 2.38DDE402 239,374.63 239,374.53 ODDOE+00 5.70E+03 5.70E+03 3XCO0 1232E+06
1-12.9 7.5020E4C7 239,374.53 239,374.53 O.DDE+00 titO' SOE-0 tN0 50Z0o 5.17012+06
Kr485 3.8220E402 239,374.53 239,374.53 O.ODE+OD 9.15E+03 9.15E+03 7XCO 5216E+04
1V237 5.578l4006 239,374.53 239,374.53 0.OOE.00 6.37+00 6.34E+00 4t acco0 4.0E603
P-231 7.882DE-09 239,374.53 0.00 O.ODE+D0 1.29E-03 1.89E0T3
Pb-2t0 4.3840E209 239,374.53 239,374.53 O.OE+00 t.03E403 t.DSE03
Pm-147 9.95DOE404 239,374.53 239,374.53 QO.DE+00 238E |02 2.38E+02
Pu-238 6.424DE403 239,374.53 239,374.53 aODE+00 1 5E+03 t 54E+03
Pu239 t.8744E402 239,374.53 239,374.53 Q.OOE+OO 4.49E+03 4.49E+03
Pu-240 8.35a0Eu33 239,374.53 239,374.53 QODE+DO 27O6E+03 2.07E+03
Pu-241 t.4606E-Ot 239,374.63 239.374.53 Q.ODE+OD 3.50E+04 3.50E+04
Pu-242 2.D4DOE4S6 239,374.53 239,374.53 Q03E+OD 4.8&E401 4.eBE401
Pka-72S 1.18D4E4-8 239,374.53 239,374.53 0.03E+00 2.83E403 2.83E403
Pa-228 t.18S4E49 239,374.53 239,374.53 Q03E+00 2.84E404 2.84E044
PAIt10 32580E-10 239,37453 239,374.53 QOOE1+OO 7.8DE405 7.80E405
Se-79 12524E405 239,37453 239,374.53 QODOE+OO 3.OOE+00 3.0DE2+OO
Sn-126 12D52E405 239,374.53 239,374.53 QODOE+OO 2M8E+00 2M8E+00
Sr490 12S3E+00 239,37453 239,374.53 QO.OE+00 3.03E+05 3.03E+05
Tr.<99 4.4140E04i 23,34 23.34 E.1+OD t C6E+02 t.C6E+C2
TIF729 4348E0E49 739,37453 239,374.53 QCOOE+DD t.O4E403 1.04E4-3
Th7230 1.Q760E4S6 239.374.53 7.39.374.53 QODE1+OO 7.58E41M 2MFRF4
TIF732 t.t926E4.9 239,374.53 7.39,37453 QOOE+OD 2.85E404 7 85E044
TI-208 4.62COE48 739,374.5 7.39,374.53 O.OOE+OO 1.ttE402 1.1E402
t)-232 1.2406E407 7.39,37453 7.39,374.53 O aOE2+00 7 97E402 7 9E402 Thermal Powver
tS233 9.L20E4l7 239,374.53 239,374.53 O.OOE+CO 7t9E41 2.19Et Nominal Ned Bounding
U-234 27144CIE43 239,374,S3 239,374.53 O.OOE+OO 55t E+02 66t E+D2 Odit ietoqu

tJ 235 2 329SE4S 7~~~~~39,374.53 O.DO 5.4E0E2 O.ODE+tO 64DE402 (WtWs) (wOaft)
U-236 2Z662M0E5 739,37453 239,374.53 O.OOE+00 6317E+00 6W3E+00 4AOE+03 4AE*e3
lS7238 -t.3291E407 739,37453 QOD 1.58E41 t.26E401 158E401 Tolal Tcal
Y490 t2842E+00 739,37453 239,374563 O.DDE+OO 3.03E+05 3.03E+05
Other Radionuclides &M7Ex5 327E+D5
iU Sumplate ""edon Sbasi Bpr Sp used ts .sti ma te:
Template Selection Suimmary

Fom 5FD Used Basis for P rameter Differenges:
Pec s _ar___ __ __ __ ___ __ __ __ __ER_____T_____ _____r___b__:

Fw Il F RC ZIRC Th i s ~aheondpw_ t )~~i.,

WX HU Canstituanti23 74Satueiauawmijatlbyuuv.gBLbmyad m ws em Q

310L Enihment %. O ID5

Burnup Summary (UWdfu fs br burnup used 0n hstimate:
From SFD Estima~te

Hoia- 2fs,374.S a bulhd * I woalgbN

Soun[T- 239 374. S B o b ye by NDB2L leaneralm wsukEOL

Cbecks

Bumup u mu nBumupi COLst HWlnn hEOU HY
Bumutin , fft~ EsiaedE OA. R-m

X'rotal h=Wr SW aNBd belodatd with ths wote must be dvia by B avy h mela MMs ID Oat spedllc burrxup values JMW&"

DOE/SNFi1IEP-07
RevskNW 0
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Fuel Radionuclide Inventory Worksheet
L~ftea 4Temnplatalinfonnatlom .

Fuel Name' HWCTR SPR (U-rn) LEU
SNF U l-~ 783

Fuel Units A Dear. 56* -TWE
Hev Metld am~ 901. EOL-W.7W79g
ROD Slorage 5S.: INEEL

'FuOl deay art dae: 1964
Estimate a o: 2010

Templat: HFBR (Hey Waler. Zc.. 010 5%. U)
Trempat Bumup(WdUW 5

Te late DOL Heav metal man (AM 000034251
Tremplate De" Thk 35 yearn

Esthkated
Calster usage:

18'15,2.55l

ILEadntIs I In N xb b y. yb Garman Source
Photon. ToW

CUUWd Fr M Nominal Bounding Fuel hN Activity Nominal Fuel Bounding Fuel Energy Phuotonsts
Radkxuwr l k Terrpnts.a Fuel Burnup (NWdf 13umup( Wdf GIft eplt ul unp(U('BupM d' (Cl) Inventoiles(Cf) lnvntodes(CI - Group Moundirso
Ac-227 4.6920E-09 419,538.84 419,538.4 O.OOE+00 1.97E-03 1.97E-03 Avg. UeV
Amn241 2.28S0E-02 419,538.84 419,538.84 .ODOE+00 960E+03 9.60E+03 O.t0 23278.16
An-242m 3.5400E-06 419,538.84 41953.84 O.o0E+00 1.49E+00 1.49E+00 0.m00 6.063.15
AnF243 2.058oE-06 419,538.84 419,s3a84 0.0oE+00 8.63E-1 863E-01 - 0375 5.334E+15
C-14 1.1264E-03 419,538.84 41953a84 O.ooE+00 4.73E+02 4.73E402 0,567s 5s77SE+15
0938 8.3760E-11 O.OE+00
CM-243

Ca134 7.9240E-08
Ca-136 7.9140E-06
Cs-137 1.4316E+00
Eu-164 8.7900E803

419.53&84 4195.38.84

, 4

0.OOE+00 oo 32E+00 3.32E+00 0.5750 2233E+16
O.ODE+00 332E+00 332E+00 08800 2.5786.14
O.OOE+00 fO1E+05 6.01tE+0o 1.200 124E+15
O.ooE+00 2.85E+03 2.85E+03 1.7500 8.988.12419,53584 419,538.84

Eu-155 6ff80E-044 419,538.84 O.OOE+00 2.63E+02 2.63E+02 I 2.2500 1.119E+10
Fe-55
H-3 2.380OE-02 4

1-129 7.5020E-07 4
K,-85 3.8220E802 4
l237 5.5780E-06 4

119.538.84 419,538.84
I 4

I 0.00E+00 3.1sE41 3.15E-01 .50000 9.626+05
O.OOE+00 1.60E+04 1.60E+04 7 K0000 1J1sE4.05

O.OE+00 Z.34E+00 2.34E+00 11OOO0 1.1578+044 A
Pa-231 7.8820E-09 419538.84 419,538.4 O.o0E+00 3.31E-03 3.31E-3
Pb 210 4.3840E-09 419,538.84 419,5834 O.OE00 0 1.84E-3 1.84E-03
Pm-147 9.95O0E004 419,538.4 419,538.84 O.OE+00 4.17E+02 4.17E+02
Pu-238 6.4240E-3 419,538.84 419,38.4 O.OOE+00 2.70E+03 2.70E+03
Pu-239 1.f744E402 419,538.84 419,538.84 0.00E6+O 7.86E+03 7.86E+03
Pu-240 83540E603 419,538.4 419,538.84 O.OE+00 35SOE+03 3.50E+03
Pu-241 1.4f06E-01 419,538,84 419,538.84 O.OE+00 f.13E+04 f.13E+04
Pu-242 2.04006E06 419,538.4 419,538.84 O.OoE+00 e5E4-01 &56E-01
Fa-226 1.180E4-08 419,s384 419,538.84 0.OOE+00 4.95s-03 4.9sE-03
la-228 1.186-09 419,38.4 419,538.84 O.E0+00 4.9SE-04 4.98E-04

Ru-108 3.2580610 419,538.84 419,53D.84 O.00E+00 1.37E-04 1.37E-4
Se-79 1.2524E-0s 419,538.84 419,538.4 0.00E+00 5.25E+00 5.25E+00
Sn-126 t.20s2E-05 419,538.84 419,538a.4 O.OE+00 5.06E+00 5.06E+00
Sr-go 1.2638E+00 419,531.84 419,538.84 .ODE+00 5.30E+05 5306E+05
TC-99 4.4140E-04 419,538.84 419,53a84 O.OE+00 1.85E+02 1.86E+02
Th-229 4.3480E-09 419,538.84 419,538.84 O.OE+00 182E803 1.82E-03

I

-234 2.3440E403 419,538.4 419,538.84 o0.006+ 9.3E+02 9.36+02
u-23s -2.3296E-06 419,538.84 0.00 9.46E402 0.OE+00 9.4sE-02
U-236 2.6620605 419,538.84 419,538e84 O.OoE+o0 1.12E+01 1.12E+01
U-238 -1.3291E-07 419,s5384 0.00 2.77E01 2214t1 2.77E-1
Y-90 1.2842E+00 419,S38.84 419,538.84 0.OOE+00 5.30E+06 5.30E+0s
Other Radonucldje 5.72E+06 5.72E+60
ILTe te*Selection Sun. B Checks
Template Selection Summary___

FrOM SFD Used Bais for Parameter Differencesa
Rea od HEAVY WATER "VY WATER Th Temiav wuaused Wou le- ^iguom

Fuel C'dag DRC ZIRC Tasbl n e a m ̂ eeapt 1 inl
BOL HU Constuut: U U

DOL Enric.m^ %: 0o 05

But-nup Suary (uWd _____lor a nbunp used In estima.t

From SFD Estimated
Nonwbt* 419.53834 bn*d9llbkdgl mqb

moundimw 419. 53884 mg lEve ds 8O aa .

Checks

Estimauted p
Du UpNItW Give oBumup E Vim OI HUIW EOL H

Nomknhat 32 e3 i2

._rdhr 32 ;._ .83 _ ; .

Thennal Power
Nominal Hed Bounding
. Outpt - Heam Output

(Watts) (Wantt)
7.71E+03 7.71E+03

ToW Total

_'

A-

'Reav.^., e^den. -oermove.sawage. d4'p1 or ur da contbrthog h .cradakamdtr hal.

row txe kwor ful aadat wNh ll woWd must t be tivided by 90. heavy me mm to get he N u VA" (twduq.

0OE/StWlREP-078 
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Fuel Radionuclide Inventory Worksheet -.-I.Y . .
,IFiutend mateiate Inforatium i

Fuel Nam: HWCTR SPRO (U02) ALU LEU
SNF ID#. 115

Fuel unis a Descr 3 -lUBE
Heavy Matl Mass: SL. : EOL.6.490g
ROD Stomg Sit: SRS

'Fuel decay etart daf: 1964
Estmtes a t: 2010

Template: iFBR (Heavy Water, Akfn.. 10 10 20%, U)
'Templafte Srm*(M Wd): 15

Template 30. Heavy Mtal Mas (MT): 0.0034251
*npsI _.5 n. - WCf

Estimated
Canister usage:

151fxl,
0 .0s8

IL fstimates 36 We b Y r. Gamma Sources
Photon Total

CdWtd From Nloinal Founding FIe Initial Activity Nominal Fuel Sounding Fuel Energy Photonatec
Radionuclide Template Fuel suup (Wd)' Burnup (UWdf (cM Inventories(cl) Inventorla() Group unng)
Ac-227 2.6507E-09 6,176.98 6,176.98 0.OOE+00 1.64E-05 1.64E-05 Avg. uev
Am-241 2.15B7E42 6,176.96 6,176.96 O.OOE+00 1.77E+02 1.77E+02 0.0150 4372E+14
Am-242m .3267E.06 6,176.96 6,176.96 o.0oE+00 5.14E8-2 5.14-02 0.0250 9.4E+13
Am-243 63920E4i6 6,176.98 6,176.98 o.OOEO0 3.95E-02 3.95E-02 0.0375 7s3BE+13
1-14 2.9567E-04 6,176.96 6,176.96 O.OOE+00 1.83E-04 1.83E-04 0.0675 s.84E+13
C-i6 5.95m7E-35 6,176.98 6,176.98 O.OOEd+l 3.68E-31 3.68E41 0.0690 5.O97E+13
Cm-243 1.5333E406 6,176.98 6,176.98 O.ODE+il 9.47E43 9.47E403 0.1250 J3ssE+13
Cm-244 &INWBo05 6,176,98 6.16.98 O.OOE+DO 3.63E-1 3v83-01 022s0 43s5E+t3
Co-60 2.2720E406 6,176.9fl 6,176.98 O.ODE+OD IAOE0E2 IAOE0E2 es3M Rst11E+tj
Cs-13dt 137a7E-s 6,176.98 6,176.98 O.ODE+OO a52E402 a52E402 osso 3287Et14
Cs-135 4.86ii7E406 6,176.98 6,176.98 O.ODE+00 3.ODE402 3.00E402 oAso 3.773E+t2
CS-137 1.4300E+00o 6,176.98 6,176.98 O.ODE+OO &83E+03 &83E+03 1250 1.774E+12
ESF154 6.2340E403 6,176.98 6,176.98 0.00E+0o 3eSSE+01 34BsE+01 1.75DO 11.23E+11
ESF15S 5.02tSE-D4 6,176.9B 6,176.98 O.OOE+OO 3.101E+C0 3.10E+00 22so 682SE+OS
Fe65s 2.5s8OE-05 6,176.98 6,176.98 O.OOE+OO 1.6DE-01 1.6DE-M 2z7500 1A474E4OW
i44 2.010DE403 0,176.9B 6,176.98 Q.OOE+CO 124E+01 124E+01 SAMO 2JW)sE+4(
1-129 7.160DE-07 6,176.98 6,176.98 0.00D+00 4.42E-03 4.42E-03 S.0 1.115Y+04
Kir-5 3.8813E-02 6,176.98 6,176.98 O.OE+00 2.40E+02 2.40E802 7.eooo 1255E+03

+00 2.43E-02 2A3E-02 I I DD0D 1.424E+02
24E-45

Pr-147
Pu-238 4.9107E403 6.176.98 6,176.98 C

-9239 i.o3i3E042 6,176,98 6,176,98 0.00+00 2.637E+00 .637E+i0
Fu-240 5.4Q9SE300 6,176.98 6,176.98 0.00Q+00 3.S4E+01 7.34E+01
Pu-241 e 1.8253E4e1 6,176.98 6,176.98 QODE+s 1.13E+03 1.13E+03
F1F242 S.0713E406 6,176.98 -6,176.98 O.OOE+OO 1S10E42 1.90E402
Fa-2726 1.5867E-12 6.176.98 6,176.98 O.OOE+OO 9.80E4-9 9.6DE409
Ra-228 2.61227E144 6,176.98 6,176,98 O.OOE+OO 1.62E2-10 1.62E2-110
Ru-106 2.609E-10 6,17698 6,176.98 O.OOE+CO 1.74E406 1.74E406
SO-79 12533E-05 6,17698 6,176.98 O.OOE+OO 7.74E402 7.74E4C2
sn-126 1.1393E405 6,176.98 6,176.98 O.OOE+CO 7.04E402 7.04E402
Sr40o 12M7E+00 6,176$iSB 6,176.98 O.OOE2+DO 7.96E+D3 7.95E+03
Tc499 4.3s33E404 6,176.98 6,17698 O.ODE+OO 2.69E+DO Z.69E+OO
Th-229 Z.1167E-12 6,17698 6,1176.98 QODE1+DO 1.31E408 1.31E4B8
TtF23O Z.0387E-10 6,176.98 C1176.98 Q.ODE+OO 1.26E406 126E46
TIF23 32S931E-114 6,176.98 6,176.98 QODOE+DO 2.0DE-10 2.0DE2-110
TI-208 6.65s3E-s 6,176.98 8.17&98 QODE1+00o 4.1 1E-05 4.11E45
LI..= 1 sO3E48 6,176.98 6,176,98 sODOE+00 1.11E404 11.11E44 .0
ss23 8,580DE-10 6.176.98 6,17698 QODE1+DO 5 2tOE-6 S 3DE406 .
LI.-M a0733E407 6.176.98 6.176.98 Q.ODE+OO 4s9sE-W 4.93E403
LI-= -25235E-06 6.176.98 0.00 421E403 QOOE+DO 42IE403
uL236 1.307E405 6,176.98 6,176.98 sODOE+DO tt.03E.02 8.03E402
U-=s -1.4207E-08 6,176S8 0.00 3.6i7E403 3sBE403 S.67E403
Y490 1.2873E+DO 6.17698 6.176.98 QODE1+OD 7.95E+Os 7.95E+03
Dlhe Radlonula 839E+03 8i39E+03

Illmae edi- ssm,7 w ss" y__ ................ c L L L L

Fro Used B is for Parameter Differences:
Reacrjtor Fal. waEAWWA1ER FAWA1EFS lb rTe ad or te tw ahsl :

itFuel CeddAng- .A" AUJ malm n nt p sItn t 4ud bni.
SOLI H ns'bSent: U U

D1 Eralcunet %. 10 ID 20

y Summ (fQWd) Basis for bumup used I stmate:
Frhm SsFD i t

Nozn~~~~~~~6 75~ hut mpt se t eqov tt bamdekmi
Nominal_ 6,1765 BS d mupelital Iu t eaty tal st eat t OL

Bou:inI

at Power
Nomina MM, Bounding

Output sNeat output
(Wattas' fWaffal, ..___, , _ __,

1.0754W 1A7M402
Total Total

R~an~,M,~tb,~I Befnot5e surm.f
Estimated EOL NUGlven SOL lM

1 2.02Mosslr11

I--- w m-
'Reader etdn. coe ml, adrage, ddppng cr dw datecoarning tet htiadatn rce Ir tuW.

'Total brais for l KeWassolted wEh Ofbt w rksheel must be tdvd by SOL heavy metal mass lo get spedflc btmp vakies (MWdlMTt.

DOE/SNF/REP47B
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J
Fuel Radionuclide Inventory Worksheet I

LrUd antiTeurylate infocrantior.I
Fudl Name: HWCMR SPRO (1UO2s

SNF IDo 597
Fuel Unit A Desor. 5- TUBE
He Meald Mm BOL.- ;E0L4-U~k
ROD Slrange saw INEEL

'Fau decay slut daiS 1964
Esthnata of at: 2010

Tamplats HFBR (Heavy Water. SST, 0 to 5%. U)
Temnplate Bumup(Mftr: S

Tunple, BOL Heavy Mad Man (UT): 0.00034251
Tomplat DsqThM 35 Yom

EstImated
Canister usags:

Wa0.06

IILEStFm1te1 -' XY X, b y. YA GaruniSources
Photo TOW

CIUSWd Fr . Nomihal Bounding Fuel Initial Acty Nominal Fuel Bounding Fuel Energyr Photonsose
Radionucide Templul Fuel Burnup (UWd) Bumup( (W Uc (CI) Invebntes(CI) hwentodes(Cf) Gioup (bouning)
Ac-227 5.6840E-09 85315.00 85,315.00 0.00E+00 4.85E-04 4.85E-04 Aq UaV
An-241 2.1380E-01 85,315.00 85,315.00 O.COE+00 1.82E+D4 1.82E+04 0.0150 6.128E*15
Ami242m 1.0302E-04 85,315.00 86,315.00 O.OOE+OO &79Eg0O &79E+00 0.0250 1.199E+15
AmI-243 5.2400E-05 85,315.00 85,315.00 O.OOE+00 4.47E+00 4.47E+00 0.0375 1.042E+15
C-14 2.2160E-02 85,315.00 85,315.00 0.00E+00 1.89E+03 1.89E+03 0.0575 1.301E+15
Cl-38 4.1880E-04 85,315.00 85,315.00 O.OOE600 3.57E+01 357E+01 0.0850 6.126E,14
C-243 1.6766E-05 85,315.00 85,315.00 0.00E+00 1-43E+00 i.43E800 0.1250 34976E114
Crn-244 7.3320E4 85,315.00 86,315.00 Q.OOE+00 6.26E+0t 8.26E+01 0225 4s973E+14
Cso-6 6.1480E+0 8S315.00 85,315.00 QODE+oo 4.39E+0s 4.39E+05 o-M 2.148E+14
C-2134 1.73100E-0 815.00 85,315.00 0.00E+00 7.48E+00 17.8E+0 05.50 4.02E1+16
Cs-135 &74e0E-0s 8ss3tsoo 85,315.0D O.OOE+CO 3-2E0E1 3.20E-01 0850 5JO0,13
Cs-137 E.4426E+ao sswa15.00 85,315.00 O.OOE+00 1.23E+05 123E+05 t12500 325E+16
Eu-154 9.2140E-W3 8swa1soo 85,315.OD O.OOEO 7.86E+02 7.8sE+02 1JS500 1347E+12
Eu-1s6 8.1360E-4 85.31&.00 85,316.0D QOO0E+CO 8.s4E+01 &94E+01 ZZSOO 1.724EAT1
Fes55 5.3720E-02 85,315.00 85,315.00 QOO0E+CO 4.58E+03 4-58E+03 2z7500 9.934E+08
H-3 4.4scE-02 85,315.00 8S3A15D0O QOOE+00 3.80E+03 3.80E+03 asooo0 Z4t3E+0
1-12s s.1e6oE-7 85,315.00 85,31&00 OOODE+OO 7.82E42 7.82E-2 &OOWo 1D10E+1
Kr-ss 3238OE-02 85,315.00 8315.00 O.OOE+00 2.76E+4W 2.76E+03 7.0X0 1.1386+06
N-p237 1.9s74E05 85,315.00 85,31.00 0.00E+00 1.68E+00 1.68E+00 11.00D 1286E+04
Pa-231 9-370E-09 85,315.00 85,315.00 O.OOE+00 7.90E-04 7.99E-04

I

J

4.0520E-09
7.8900E-04
3.8340E-02
6.5100E-02

8s3t100 85,315.00 O.OOE+00 3.46E-04 3.46E-04
85,315.00 85,315.00 0.00E+a0 &73E+0* 6.73E+01

jPU-239
PU-240 2.6700E-02 85,315.00 I O.OOE+00 =
Fi>241 1.3616E+OO ss,3tsoo 85;315soo OODE+CO 1.15E+OS 1.18E+OS
Ph-242 1.5742E-07 85,316.00 85,315.00 O.OOE+00 1.43E+00 1.43E+00
RFt&226 1.Q9t2E408 85,31500 85.315.00 Q.OOE+CO s.31E404 s3tE044

P_-22s 2.a780E-10 ssfi31s.0o s8"1s. CO O E+OO 1.77E-05 1.77E-s

RIF108 7.4C0WE-10 85,315.0D 85.316.00 OOOaE+00 s.32E405 6-32E-0s

So-79 2.&SOOE-05 86,315.00 ss"1s*00 O.OOE+Co 2.43E+OO 2.43E+00

Sn-125 1.7794E-0s 86,315.00 ssi3ts5.ao QOOE+oo 1.s2E+00 1.52E+CO

Sr-90 1.0372E+00 WS31S.OD 85,315.00 O.OOE+OO .85E+04 t s85E+04
TC-s9 4.3360E.04 S"s1soo 85,31S.00 QOD0E+CO 3.70E+01 3.70E+01
Th-229 1.9490E-0 ssMrs0o 85,315.00 QOO0E+OO 1.66E-D4 1.66E044

Th-230 9ss95E-07 85.31s-00 85,315.00 O.OOE+CO a.4sE-02 8.49E402

Th232 2.0sDE-10 8s.31s.00 85,315.00 O.OOE+OO 1.7$E-05 1.76E-0

TI-208 1.527BE407 85,315.00 85,315.00 O.ODE+CO 1.30E-02 1.30E42

U-232 4.1360E-07 s5,315.00 8S,315.00 Q.OOE+CO &5s3E-2 as53E402

U-233 4.1200E407 85,31Szeo 85,315.00 eUO&EW 3.51E402 3-SiE402

U-234 2.11700E43 8s,315.00 85,315so0 O OOE+CO 1.8sE+02 I.Ms+02

U-235 -1.7036E-0s 85,315.00 QOO0 1.93E402 O.OOE+OO 1.93E42

U-236 z6CsoE-Os 85,315.00 ss&tso O.OOE+aO Z.23E+CO Z.23E+CO

uO-23s -sB1291E-7 85,31so00 0.00 5.sE-2 127E42 5.6E-02

Y-s0 1.0374E+OO 85,315.0 ss,3tsoo Q.OOE+OO a85E+04 s&s5E+04

OthN Radinclides 7.34E+es 7.34E+es

l.Temlate Selection Su -. B Sn urmyv ndCbecks - - _ _ _ H _ _ _

Template Selection Summary
From SFD Used B r Parameter Difece:

Reat Modr a HAVY WATER HEAVY WATER ni r_ _ ass te WOth rang
Fue Cladhig SsT SST TSu S Tlu mat a d uoa psalp le. tna (Lthim ui.

tOL Hu Coastituents U U
BCL Enrichment % O1S

Bunup Summary (MW Bas for bumup used In estimat:
F F E _smatsdINomindh 8553151 b0D 8w aS es5gd_ by Su 90. hew mal mn wo him ECL

Checks I
Estikanatd

8m uumup lltutipers | G Ev-iEnated EOL HRnIve, t0L HU
Haffiln: 32.70 i_ 22

* R a au ndwln. m .r e mr i to a 3 27,p t g r0 1 w d b c n i l u s y d l o e s d I r l d

a Power
Nomna Mea Bounding

Output Hest Output
twans' l. a ff A

5281.03 3.22E+03
. ! .

Totit Tolal

'Reacor Smdo,. cfed assovale slorpe w*Vh or oher dab corvImd byAO hVW vymebln cnase togor hvd

70bt bxup ier all tu anodte wih thl worm t must be dv~de by OOL he"y mebta mass to get apeeflc b~uM vale (hMwdVT}.
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Fuel Radionuclide Inventory Worksheet I I

91 ,eet soIT-myatewormatim -i
Fuel ian' FWCTR SPRO (UCS) ZR LEU

SNF ID t 772
Fud Unas & Deem 48 -TUBE

Heavy tal Mass: OL. ; EOL.1802g
BOM Storage Se: NEEL

'Fue dcay start dae: 1964
E dtmates as : 2010

Template: HFBR (Heavy Water, 2lrc.. 0 to 5%. U)
2TepVlate aup(UWd).: S

Template L Heay MGetl R (ST): 0.00034251
Tenualete Deay Time: 35 vear

Estrnated
Canister usage:

l1ly
1 0.55

I. Eatimates' m z. Xb b Y. y Gamma Sources
Photon Total

C-UWIWd Froin obarn Bouding Fuel initial Actv Nominal Fuel Bounding Fuel Energy Photonastec

Radlonuclide Template Fuel Eunuap (UWd)W Suup (IWd)O (Cl) ventorea() hnventoesCI) Group (bounding)

Ac-227 4.6920E49 173,423.00 173,423.00 0.OOE+OD 8.14E-04 8.14504 Avg. Mev

Am-241 22880E-02 173,423.00 173,423.00 O.OOE+00 3.97E+03 3.97E+03 0.0150 1210E+16

Am-242rn 3.54DDE-06 173,423.00 173,423.00 O.OOE+O 6.14E-01 6.14141 0.0250 2506E515

Am-243 2.0580E-06 173,423.00 173,423.0D O.OOE+OO 357-01 3.57E-01 0.0375 2275E+15

C-14 1.1264E-3 173,423.00 173,423.0D OOOE+00 1.95E+02 1.95E+02 0.0675 2387E+15

0-36 8.376OE-11 173,423.00 173,423.00 O.OOE+00 1.45E-05 1.45E5- 0.0850 14085E+15

Cn-243 5.0340E47 173,423.00 173,423.00 O.OOE+00 8.73E402 8.73E-02 0.250 9283E+14

Cr-244 1.045E405 173,423.00 173,423.00 O.OOE+00 6.68E+0 6.83E+03 07200 1213E+15

o60 6.442E4-02 173,423.00 173,423.00 O.OOE+00 9.72E+04 t.t2E+04 0.3750 4275E+14

Cs-134 7.9240E46S 173,423.00 173,423.00 0.00+00 1t375E+O 1.37E+00 0.50 9231E+15

Cs-135 7.9140E6-0 173,423.00 173,423.00 0.001+00 .-37E+00 1.37E+oo OJ500 1065E+14

Cs-137 1.4316E+04 173,423.00 173,423.00 0.00o+00 2.48E+1 5 2.48E+0 1.2500 8.77SE+14

Eu-154 6.7900E43 173,423.00 173,423.00 0OOE+00 1.11E+03 1.18E+03 .7500 287+12

Eu-155 62.2 E4404 173,42300 173,423.00 O.OE+00 1.09E+02 1.092+02 22500 4625E+09

Fe-55 5.7440E43 173,423.00 173,423.00 O.OE+00 9.97E+00 9.97E+03 Z7500 2SSE+8

H-3 2.380E042 173,423.00 173,423.00 0.OOE+00 4.53E+03 4.13E+03 34Sooo 8S24E+oS

l-t29 7405-067 173,423.00 173,423.00 O.ODE+00 t.30E4t41 3.30E4t OWO 3.746E+oS

Ka856 3.822-0E2 173,423.00 173,423.00 O.OE+00 6.63E+03 2.63E+03 70W0 4213E+C4

i-237 1.4678E406 173,423.00 173,423.00 O.OE+00 9.67E15 t 9.67E54t themal 4.781E+03

Pa-23t 7.8820E-09 173,423.00 173,423.00 O.ODE+00 1.37E41e3 t37E-43
Po-2tQ 4.38tQE409 t73.423.0Q t73,423.00 O.ODE+QQ 7.60E404 7.8QE044

P.n-147 9.9534404 173,423.00 173,423.00 0O.OE+00 1.73E7+02 1.73E+02

Pu-238 6.4240E3.0 173.42,.00 173,43.00 3O.OE+OQ 0.0E+03 3.91E+03

Pu-239 1.8744E42 173,423.00 173,423.00 0.00+00 3.25E+03 3.25E+00

Pu-240 8.3540E43 173.423.00 1730.00 Q.OOE+9 1.46E+3 1.141E+03

Pu-241 1.46Q6E401 173.423.00 173,423.00 0.OOE+00 2.53E+04 2.53E+04

Pu-242 2.040QE406 173.423.00 173,423,00 QO.OE+OQ 3.54E.0t 3.54E-0t

Ra-22 1.1804E408 173,423.00 173.423.00 Q.OOE+OQ 2.S6E403 2.5E403

Ra-228 1.18 9 t73,4!3.00 t73423.00 QoOOE+OQ 2.06+04 2.0E+046

Secc _ _ __ __ __ _

Se-79 12524E405 173,423QO0 t73,423QQ0 QQOE+OO 2.17E+00 2t17E+QO

Sn-126 t.2Q62E405 t73,42.QO 173,23.00 O.QOE2+QO 2.Q9E+OQ 2.Q9E2+OO

Sr-90 I .263E+OD 173,423OD 173,423.00 O.QOE+OD 2.t9E+OS 2.t9E+OS

Tc-99 4.4t40E404 t73,423.00 173,423.00 O.OOE+OO 7.65E+01 7.65E+Oi

Th-229 4-348QE-09 173.423.00 173,423.00Q QOOE+OD 7564E44 754E044

Th-230 t.O76QE4r 6 F73H423.0 t t73,423.00 r a OOE+QO 1.87Ete tJ7Eeen

Th232 t.t92SE49 t73,423.QD t73,423.0Q O.OOE+OD 2.07E404 2.07E044

T1208 4.6200E408 173,423.00 173,423QQ0 QOQE+OD &OIE-W 8.01E403=

U-"232 1.2406E4U7 173,423.00 173,423.00 OAME+OD 2 t5E402 2At5E42 Thermal Powr

R o-233 9.e620Ea7 173,423.00 t73,42hOO O.OOE+QO t.59E-t 159E41 aea.tl Boulring

tL24 2-3440E403 173.i23.00 173,423QO Q.OOE+4D 4.0F7E+Q2 4.Q7E+Q2 OuW NMl#OuW

U-235 2.329SE406 t73,423.00 QOQ0 3.9E402 QOOE+QO 3.91E402 (Wnfls) (Watts)

U-238 4-F B91E47 173,423. te0.00 QO1.t4E-01a t 9.t3 2 t (1 Ttal Tcla.

Y-90 t2)642E+QO t73,423.00 t73,423,QD QO.OE+OO 2.t9E+05 2-19E+C

COWr Radkxmcleds 2.37E+05 2.37E-+Q5

*OT SdensttuSt, BU jayai Je~i i -

rbmpteft Selction Sumedry
FinimSFD Use Basts for P~arerDfl

Reactor FEASu iI H R poer iEAW WAuER TsWmpEaused Str H T_ bl GV m O 1
Fud a t h 9 Z IR ZIRC Tlh kml on <1 d _pWlW noWW (Wo ).

DOL Km cardaftleffng ODa

Reactoriel~leent wej 0mv.Mi rdti ie tr6e

'To SummalBasisforel o muet 1e r buelms teed in as vlue:

Frzax~ ~~~734 bO Id so I wf wt

BoundbW- 173,423 D B nm 41noW_ by _n O0L hwq r mas ws k EOL

Burnuo Ginnipbr C Bwraop Ehtimate EOL MM/iv~en EOL HNi
Noralro 3z2 -836

'PcwhuwR~domrs r .skwage, ",pI' cro dOcr Urrg~rdab oals ned br tu.

*bkwworad bpo brwellh~lt tw lldbk~ bd by BLtheavym mdalsslog tD et ic hVvab 0WdWT).
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j
Fuel Radionuclkdb Ihnsttory Worksheet

L FuS aM Template Inrmnmtltoni
Fudl Name HWCTR TFEN (U-ZR) LEU

SNF Dt 880
Fual units A Deaw -TUBE
Heavy Mtal Mss: 901. EOL-16t06flk
ROO Storag Slt INEEL

'FUal dI stat daft 1964
EStte a t . 2010

Temptats HFBR /Heavy Water. Z2w. 0 to 5%. U)
'Tnplat Burnup(MWdc S

Tempte BOL Heavy Metl Us1 (UT: 030034251
Ternptate Deea Timm 358wv,

EstImated
Canister usage:

Iraxv J
o 0.50

J1IL Fstimntas 4' 1U 3 KI Y. Yb Gamma ows
Photon TOt

CIUWCFros Noinal BoutdigFuet Initl Acivity Nominal Fuel Bounding Fuel Znr Ptotonaaao
Radiomjclib Temlat Fuel BuMp (UWW Bumu (UWdf (el) huwento4es4Cl) bwentorleo(CI) Group Mbounding)
AC-227 4.6920E-09 155,363.9 155,363.95 .OOE+00 7.29E-04 7.29E-04 Awp Ma
Am-241 2.268DE-02 158,3695 15s,36.96 0.OOE+00 3.55E+03 3.ssE+03 0C150 1064E+16 I

JAnFMt2 3.s400E--s tss,3eass tss.3eass Q.ODE+CO s.sDE41l S.SDE01 o0J250 z224E+15
AiiF243 2.0580E-0 155=95s tss,3eas O.ODE+CO 32aE-t 3.20E41 OD375 t 975E+15
G-14 1.1264E-03 tss.3eas 155.383.95 O.ODE+OO 1.75E+02 1.75E+02 0.0575 Zt13sE+ts

WSs 8;376DE-1 1 1tss.95.s 155.36&ss QOOE+COD 1 iOE-0 1.30E-0 00850O 12s1E 16
CM-243 s o 340E407 1ss,3s3.95 165,3e3as W .OE0 7.2o2 7.2-21250 sDVIE+14
CM-244 t.o450E450 t5s.3e3.95 155,363.95 QODEOOE- 1.62E+00 1.82E+00 022s0 t.os6E+ts
c0-e0 84420E42 165,3e3.96 1s5s363.95 O.COE+CO 1.00E+04 1.COEs44 0.3750 4.725E+14
CS-134 7AS2OE-0 1551=.3^g 155,36ag5 O.OOE+CO 123Xe00 12XE00 0.5750 8270E*16
Ctft35 7.9140E486 155,383.95 155-'~6&5 QO.OE+OO 1.23E+Oo 1.23E+CO 085C0 _9ssE+13
CS-137 1.43t6E+00 155,3e3a95 155.3e3a95 QODE+CO Z.22E+OS Z.22E+OS 12sco 7s865F+14
Eo-1s4 e&7s00E-3 165s-ea9 IWs3ns QOD0E+CO 1.05E+03 1.05E+03 1J7500 Z5871+12
EU-1ss 62900E-04 15si=eas t5s.3nss O.OOE-+OO 9J6E+Ot _.6E+Ot z22soo 4.Wt4E+CS
Fe-5 s.74soE-0s 1ss5=95 1ss.3eass O.OOE+COD &3E+00 &s3E+00 Z75CO z6stE+Os
H-3 2-36COE402 155,3e3.95 155,383.95 Q.OOE+00 3.7DE+C3 3.70E+03 315000 7.9s5E+0s
1-129 7so020E407 165.3e3.95 155,363.95 O.ODE+OO 1.17E401 1.17E401 s.ooco 3-sEE+0s
Kr-8S 3&22DE402 155,383.95 165=95~s O ODE+CO 5.94E+03 s.94Es3 1.0000 3.77sEs40
N-237 s.s7sOE-0s 15s.363.ss 155.3m.ss O.OOE+CO 9.97E1 R.RM-Mr I 1oo I I2stE 9AF3

Fo23i ~~~~~7.820E-9 tss.3eas 15s.383ss5 O.ODE+0 1.22E43 1.22E4O3 _
Pb-210 4.3840E-0 155s=95s 155s1eass QODE+OO S.S1E04 eS1E044
PM-147 9.95ODE-04 165.=95s 15sw=ea5 QODE+CO 1.56E+02 1.55E+02
hF-23s e.4240E403 1s55a95 156,3e3a95 QODE+CO 9 s8E+02 9.98E+02

PU-239 1.8744E402 1ss.3eas 15ss9s O.OOE+OD 2.s1E+03 2-91E+03
PU-240 s-rAOE-w tss,3eas tss,3e3ss5 O.OOE+CO 1-40E+03 1.30E+03
PIF241 1.4WSaE-1 tss,36.95 155,383.95 QCOOE+OO 2Z27E+04 2.27E+04
Pu 242 2.04COE486 155,363.95 155,363.95 Q.OOE+CO 3.17E401 3.17E-0
RSa-226 1.1804E-08 1655,363.95 155,363.95 O.ODE+CO 1.83E- 4 I.8E03=
R&-228 1.18e64E- 165=95s tss.~3eas O.OOE+OO 1.84E-OJ 1.84E 04
RU-108 3.25SOE-10 155,=eaz5 15so=ea6 QODE1+OO 5.06E-0 5.0sE-0

So-79 1.2s24E-0s 155*39s tss.3eas O.ODE+Co 1.95E+00 1.95E+CO

-

9F-128 -120s 155s ts 95s tss.3eas QODE1+OO 1.s7E+00 1.87E+00
St4-t 12ES38E+C0 1553e95 155.3X395 O.DOE+OD 1.96E+05 1.96E+05

* Tc-99 4.4140E-04 155,36395 15,363.95 O.OE+00 686E.41 6.86E841
T-229 4-34OE6-069 155,363.90 QO.O5E+00 a76E404 a76E-04
Th-230 1.0760E-6 16ss6.3eas 155,363.95 O OOE+OO 1.87E41 1.67E-M

Th-232 t.ts26E-0 155,363.95 155,33.95 OCOE+00 t.s4604 1.0sE044
TU-208 4.e2DDE-s 156,363.95 155.0 5 Q.OOE+CO 7.15E-03 7.18E-0T
U4232 1.24DSE407 155s36as 155w 95 O.OOE+OD 1.s3E402 t.s3E42 Thermal Powerf

U-233 9.1620E-07 155s-es5 tss,3eass QODE+CO( 1A42E41 1A42E401 HNominal Host Boundinig
U-234 Z344DE403 155w-eass tss,3sss O.OOE+OO 3.64E+02 3e6tE+02 Output HeatOuq"
u-23s -2.3296E-0 155 363M 0 .ao 3.5DE402 O ODE+OO 3.50E-02 nvU" (Watf)

U-23s 2.6e2DE-6 tss,36ass 155,36ass o.oYE+O0 4.14E+C0 4.14E+00 2SE+C3 235E+03
Lu-236 -1.3291E-07 155.363.95 QOO0 1.02E401 - &8E402 1.02E401 Tote TOW
Y-o 1.2642E+00 155,363.95
01w Radonucides

mIL Ternlant Sdection Summary, Burnup 9Summry. and Checks:

ITewlata Selection Summary
Fron SFD Ued _Basa for Parameter Dlfterence:

Reactor Moderato: HEAVY WATER HEAVY WATER Teytwa aedbtwticalsgreeat
Fud Ctaddbtp aRC ZA V fla icn ae at etqk t

OLHM(H Consltue U U
3. Enhwtighma OS

8ia>Summary (NWdf f7Bs or burnmp used In sell.u:r
Fm SFD ~Estnaed

NombwdI 1563 ssw ae3 Gq to , b, _ . u
floundlg:[ 1 155.353.9 zo hnu _sle byasir OM80 he" mtl mmwsM EQ

,/1

tTow bmt fordam hed acdated wvrn t workteet must be dvlbde by 901. heavy mire masa to get spaec buve vake (MWdYT).
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Fuel Radionuclide Inventory Worksheet f ..
1. Fuel and T"Isulate lnfonmalionim, -i-

Fuel Nune-. HWtCTR ThIT-1-2 & 1-3 (U'TH
S ID 0- 112

Fuel Units & Descr- 2* 1lTUB
Haeav INata lMass: SOL.- ;EOL-77.91kg
ROD Storage Slte. I488E

'Fue decay t date: 1964
Estimatesas a: 2010

Template: (Worst Case)
'remptete umup(MWd): 6Z6

Template BOL Hvy W Metal Mass .): 0.00186865
Tesrate eay Tlme: 35 wears

Estirated
Canister usage:

t8x15
i0.09

p1. Eadinete~s Sms tn x xb b y. yc Gamma Sources
Photon Total

CiUWd Fromn Nominal Bounding Fuel Iitial Activity Nominal Fuel Sounding Fuel Energy Photonstse
Radionuclide Template Fuel Dumup (Mwd Buumup (IWd) (CI) h ivento es(Ct)- i ientodes(cI) Group (bounding)
Ac-227 2.3072E-06 27a69 547.39 O.ODE+00 6.31E-04 1.26E-03 Avg. teV
An-241 8.4448E+00 273.69 547.39 O.ODE+00 2.31E+03 4.62E+03 0.0150 612E+14
An-242m 1.684BE-02 273.69 547.39 O.ODE+00 4.61E+00 9.22E+00 0.0250 1.335E+14
An-243 1.6320E-02 273.69 54739 O.ODE+00 4.47E+00 8.93i+00 0.0375 1.166E+14
C-14 12090E41 273.69 54739 O.ODE+00 3.31E.01 6.62E+01 0.0575 1135E+14
C-36 22849E-03 273.69 547.39 O.OE+00 8.25E41 1.25E+00 o.o08o 7.161E+13
Cm-243 8.6624E44 273.69 547.39 O.OiE+00 2378Et 4.74E41 0.1250 5.613E 13
CM-244 1.68S48E41 273.69 547.39 O.ODE+00 4.61E+01 9.2 W+01 0M0 6204E+13
Co60 2.8086E+01 273.69 547.39 O.00E+0O 7.69E+03 1i54E+04 X03750 2.653E+13
Cs-134 3.4148E44 273.69 547.39 O.ODE+00 935E-02 i.87E41 °5750 43SE+14
Cs-13s 4-3976E404 273.69 547.39 0.00D+00 1.20E401 2A1E-01 O.650 1964sE+13
Cs-137 2.1049E+01 273.69 547.39 O.ODE+00 6.76E+03 1.16E+04 12h50 1.153E+15
Eu-164 125O0E+OO 273.69 547.39 O.ODE+00 3.42E+02 68t4E+02 1.7500 5.099E+11
Eu-165 68986E-02 273.69 547.39 QOD.E+00 1.B9E+01 3.78E+01 22500 6.045E+09
FeFS5 2.930SE-01 273.69 547.39 O.OOE+OO 802E+01 1.t0E+02 2.7500 1.704E+09
H13 2.4311E41 273.69 547.39 O.OOE+0O 6.65E+01 1.33E+02 3.5000 1.548E+06
1-129
Kr-85
NP237

273.69 547.39 O.OO+0O 291E-03 .81E-03 _ 000 6.566E+05
273.69 547.39 0.00E+00 1.64E+02 3.28E+02 74000 7506E+C4
273.69 54739 .OODE+00 4.29E-02 8.56842 1110 0oo 8.565+03iS668E-04

Pm-147 t.69DE4-2 273.69 547.39 O .ODE+00 4.63E+00 9.25E+00
PU238 2.9608E+00 273.69 647.39 O.O0E+0 O 6.l6E+02 1.63E+03
PU-239 4.1648E-01 273.69 647.39 QOD.E+00 1.14E+02 2.2BE+02
PU-240 2.9264E41 273.69 54739 OOOE+00 8.01E8+01 i.3E+02
PU-241 4.6704E+01 273.69 647.39 QOOE+00 133E+04 2.67E+04
Pu-242 2.560E43 273.69 54739 0.00Q+00 6.72E41 1.34+00
Ra-526 6.440DE-08 273.69 547.39 O.OOE+00 1.76E45 3.63E45
FRa228 5.9952E47 273.69 54739 O.ODE+00 1.64E44 32E844
FRu106 65526E47 273.69 54739 O.ODE+00 2.34E44 4.68E44
Se.79 1.9181E44 27.69 54739 O.ODE+00 5.25E802 1.05E41
Sn-t26 t.6671E-04 27a369 547.39 O.OE+00 4.5E-02 9.13E-2
Sr-gO 1.9799E+01 273.69 54739 O.ODE+00 5.42E+03 1.08E+04
Tc-99 6.7678E843 273.69 547.39 O.ODE+00 1.85E+00 3.7CE+00
Th-229 1.74B8E-06 273.69 547.39 O.ODE+00 4.79E44 9.57E44
Th.230 5.8704846 273.69 547.39 O.OE+00 1.61E43 3.21E43
Th-232 -4.2431E49 273.69 0.00 19E-03 15iSE43 1.t9#03
TI2.6 6.7573EC5 273.69 54739 O.ODE+00 2.40E42 4.79E42
11.232 2.3706E44 273.69 647.39 QOD.E+00 649E42 1.3DE41
1.239 3.6128E644 273.69 547.39 O.OE+00 9.89E42 iS.E41 i
iJ-234 12788E42 273.69 547.39 0.00+00 3SOEX+00 7108+00

-M235 5.7486E44 273.69 547.39 3.36E42 1.91E41 3A8E-41
iJ-236 2.3485E44 273.69 547.39 O.OE+00 6.43E-02 1.29E41
i-238 1.1581E44 273.69 547.39 4.19E43 3.59E42 6.76E42
Y490 1.9804E+01 273.69 547.3 O.OE+00 6.42E+03 1.08E+04
Olier Radijnuclides i.69E+04 3.36+04

Ta1. lite Sele don Suisarr. rnr *Sunn7ad Cbedcs- -.
Tempiae Selection Sununary f

F D uS Basis for ferences:
iector UodOaaIW. HEAVY S WATR (ord CO)

FIn l aSddCodL. ... SST..cL.. l ThisYldhI a*atc aV adding hebto welore te maB cono mplab vass wae
lOL KM Constituents: Th and U | U. l, a Pu

*OLlndhrment %:l 0 100

E ~uru Siunary (UWdf :] Basis for bunup used hI estimade.

I ~~~~~~~~~~From SFD Esimte

Thermal Power

Nominal Heat Sounding
Oulput I Heat Output
- att's) tWatts)
3.0S402 6E+402

Total Total

I
Nai:a

Boudin:
273jNM*WWffop laam m SFard WOW MV q BOL 8.78 11896

I

Burnup Nuft~lplel Gve u u Esthoated EOL. HMIGkvut 90O 1HU
QW______________1_______27

inoundtnr~l
'Reactor sluiow co removal, storage. .flppog or ciw daew coefirmng that Iadafcas ionsed lorhuel.

_rot tamp lor a ak assodated w til woa et twist be dvided by 80 heavy metal Mass get Vedac :bnnp values (UWWl).
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j
Fuel Radionucidst Inventory Worksheet

L Fade MaXd empate lawasntaoste :I
Pud Name HwcTmrv1Nii(U METAL) LEU

SNF Mv. 791
Fusl units&Dear. 15- TUBE
H~eavy MOWa teas 904. ;EOL-M1 sAg
ROD stwape Stat:INEEL

'Fuel decay stait daft 19s4
Estimateea a 2010

Terplate HFOR (Heavy Water. ZIrc.o 0b l U)
'Template Bunp(uW*: 5

Template DOL Heavy 1etal Maaa(N1r 0.0003425i
TIpfn- Ti 35

Estimated
Canist usagt I

IrXIS,
Qssw

IIL Esti_~ M .6 4 X ^X. b Y. Yb Grm ore

Phtl Towa
C-1Wd F0840Nominal Bounding Fu34 . niti0 . A40 vity Nominal Fue ting Fud Ener. y P0 on0

Radlonuclift Temp abe Fuei Cunmp (MWdV Burnsp (UWd)' (CI InmfteegCi Inventorteg Group (boundig
AC-227 4.620E-09 308,482.10 308,482.10 O.OOE+00 1.45E-.0 1.4E4-03 A.00 . 0V
Am-241 Z.2i0iE-2 308,482.10 308t482.10 0.00E+00 7.6E+0 7.0S6E03 0.0150 7.152E+15
Am-242m .5s40E-06 308,48.10 308,482.10 0.00E+00 1.osE+00 1.09E+00 10.020 4.058E+10
A-24S 2.01804E-0 308.482.o 308,482.10 O.OE+OO SE4-01 6SSE41 0.0375 3-022E+15
C-14 1.12S4E4.0 308,48210 308,482o10 O.OE+0D 147E302 3.47E+02 0.0s7s 424sE+15
C-k3 s.37so6-tt 30sL482.10 308,482.10 O.OE+00 23.8E-02 2.583E-02 o.cs 2o 4E+1r
CU-243 s.1340E-07 308,482.10 306M482.10 0.00E+00 12.8E801 1.83E-01 5sEdHt ns A u
Cm-244 t.o4sOE-0 308,482.10 306,482.10 O.OE+00 3.22E+0o 3.22E+DO 0225D Z1seEu1p
c-so3 .4420E-02 30t48e2.10 000 O.ODE+c0 0.00E+04 1.98E+04 03750 9.33tE+14
CU-34 7.9240Ei-0 300t482.10 308,482.10 o.ooe+00 8.44E+00 2.44E+00 0150 t.642E+10
Cs-t3s 7.2914E-07 308,482.10 30.400IO O.OOE+00 2.44E0-0 2.U3E+01 Tossz T oMu1
C-o37 1.43t6E+00 308,482.10 308,48.10 0.00E+00 4.42E+06 4.42E+06 * 1o562E+15
Eu-154 e.7sooi43 308,482zto 30it4eZto O.ODE+OO 2.0sE+03 Z.09E+03 1.7= ~ 5.136E+12
Eu0155 R28OEu04 308.48 to 308t482.10 O.OOE+DO t.94E+02 t.s4E+02 z2500 82270o
Fe-5ss 5.748CE-05 308,48LItO 3Dtt482tO OOOE+OO t.77E+Ot t.77E+Ot Z75ttO 52M40o
H-3 2.38ODE-M 30e.4e2.to 308t4£t2.10 O.ooE+oO 7.34E+03 7.34E+03 ssoco 15S71E+OS
l-t23 7.5020E-7 30e1,4e2.to 30e,4e2.to QOCOE+OO 23tE.t z31tE-0t 5.0000 6j5M3+05
K -8s 38 iE-0r2 30it,482.10 30it482.10 o.oce+c4 t.tse+o4 1.i8E+04 _oooo0 7.495E+04
Np237 s578e-e0i 30&t482.10 308,482.10 Q.OOe+04 1.72E+OO 1.72E+00 nI xoo &50E+03
Pza-231 7.88l2cE-0 30tt482.10 30s,48szto no0e+oo 2.43e403 2.43e403
Ft>2tO 4.3s44E43 3Ds.4s2 10 301,482.10 Q.OOe+aO t.3sE43 t.3sE403

mRe4to s.ssc4E404 30At48ztoE 0 30Wt482.10 o.ooe+co 3.07E+02 3.07E+02
FiP2 F.424uECZ 3 30it48 .- h 308t481e0 a o.oce+co a .uv el +3 1.9s+03
Pu-239 1.9744E.02 30tt48zto0 308t482zto O.OOe+oD 6.78E+03 s.7tiE+03
Pu-240 8.3540E-03 30sto1-1 30it482zto Q.OOE+OO 2.5sE+03 2.s8E+03
Pu-24t 1.406E-M 308t4szo10 3c4e2.to QOOE+O 4s5E+04 4s5E+04
Pu-242 2040cE-08 306,48l2.10 308s482.10 0.aoE+00 629E-t e2s9e-t
Rau22 S.taa4Eds 308_482.10 308_482.0t o.ooe+oo ue4Ed03 3 I4Enm3
Pla-228 1.t864E-0s 30s,482.10 30cs482.10to0 oaoec 3.St3E44 3SS6Em44
Ru-10e 32se40E-10 30 6,48 .1o 308,482.10 QaOOe+OO 1.0mEtE4 1.0tE44
So-79 t.2s24E-0s 305,48?-tO 3cs,4szto Q.OOE+OO 3 ste+co 3 sw+ao
Sn-12a t.20s2E405 308t482zto 30it4821 to .ODE+CO 3.72E+C0 3,72E+0o
sr-so 1.2638E+00 3cs,4ezto 30s.4szo Q.OOE+oO 3.s0E+05 3.scE+05
Te499 4.4t40E404 306.4Mz O 3011,412-1 O.ODE+CO t136E+02 1.3zE+02
Th-22s 4.34sce-0s 30it48zto 3Dtt48ZtO QOOE+OD 1.34E403 1.34E403
Th-230 1 .07ecE-0e 308.48Zto 308t482.10 O ODE+oO 3.32E401 3.32E-t
Th-232 1.19263E-09 308,482.10 308,482.10 O ODE+CO 6S8E-04 3.68tE044
TF208 4.62aDOEs 3Mh482.10 3o0s,482.io O.CCE+CO t.43E42 1.43E402
U-232 t.24C6E4C7 308t482.10 30848s210 QO.OE+00 3s&3e42 3si3e42 =wnnalPown
tA23 9t1624E47 30tt482.1 308,4821-o Q.OOE+00 2.siE-t 2s83Et NomnalHodi 10undfing;
U-234 =2344E03 3Ds,482-10 3cs,4szto0 QacOE+0 723E+02 7.23E+02 Outpu Hcad Output
tA23 -z2se29E-c8 306,48ZIo Qo.o e.sfiE42 O.OOE+DO 6-SE402 (Waft) (watts)
U-238 2.sszoe.0e 30s4azto1 30it,482 0 o.ace+co s.2tE+40 s.2tE+ao SJ7E4t3 S7E+03
ii 238 -1.3291tE407 30i482 10 o.oo 2.03e-Ot t62E-t 2.t3t Tota Tobta
Y-so 12642E+00 308t482.10 30it482 10 OCCOE+DO 3.sDE+os 3 seE+as
Othr Radionuckles : L ;4.2tE+os 4.2tE+as

m.T-mPlat Sclect9, Sumt! Runu Smary w aCheks ;:^4it.i
TemPkf Selection Sn

Fro SFD use Basi 10or Difeecs
PAICIod HEAVW ArER HEAWYWATER This Terp usdfo to bbiqwms
Fwi=Cdh ZIRC Ztit. lus! awhe an el paasts amw Eawk"I" bl Low lOW

80L HU Conofefu U t)
Liar Eldhral 4: OIb5

uanup Summary (eWdfr for Jtxup used in estima
Fromn S'D Estbimald

~~~~~~~~~~34I bffl S08.4lZ1Cd bysaw OM MO mm alwks tllM

Estnttd Sumr
Butnup Mi~ultle Given DUwp Exlbriled EXt HMIG~en EOI Nili

saurwirwi 3ZSS-
'Re&C duto cor WW, soage, shng ofcM date confmlank MMa Imfdalltn ceased f, hls.

Irbl bunnw for mkwsnaldwt ht et wibs est nu4 he diied by DMIOl eavy n*W m antge spt bump vae (MWd~Tn.

3

-'I
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-I
Fuel Radionucilde hwrentory WorksheetI

ji Fuel and Tego e Jals, do...~
Fued Nasa. LANAI ICLMBA

SW m.: 8a3
Fuel Lines A new 5 -MTR TYPE
Heavy Mtil lMes.: 8OLO.0685k% EOL0. 6MO1
ROD Storage Sit. SRS

'FUod decay St d&m 1996
Estmates a of 2010

Ternplat ATR (Light Waler. Alinm.. 0 lo 10%. U)
2Treplale Bwnup(UWd): 3672

Template DMC Heavy Metal An (MT): 0.001166
Temllst Doea TINhe 10 year

Estimated
Canister usages

0.21

XL~~stimates -i re 16 b Y. ~ ~ y. Gamins Sources
7 ~~~ ~ ~~~~~~~~~~~~~~~~~~Photo Tobt

-CVIIWd From Nominala Boundiq FuelIita Ac~f Nominal Fud Boundin~g Fudl Energi Pboloste
Radionuclid Tlpabe Fud Sumup (UWdf Bumup (Uwe (Cl) InvnolesCI) kv nbxls( Group (ounding)

Ac-227 2.8404E-10 12.97 25.95 O.OOE*00 3.69E- 7.37E4-09 Avg. 2V_
ACn241 1.493E4-03 12.97 25.95 O.OE+00 1.94E-02 3.88E1 2 0.t250 3.529E+12
A-242m 4.4390E-07 12.97 25.95 0.00E+00 5.76E-08 1.15E4-05 0.250 7.427E+1

r-1243 1.4913E4-0 12.97 25.95 O.OOE+00 1.93ES00 31.7E05 0.0375 60475E+11
C-14 .177E-069 12.97 25.95 O.OOE,00 7.42E-08 1.48E7-0 0.0575 6.40E+.1
Cl.37 1.3124E48 2 12.97 25.96 .OOE+00 1.70E431 &341E.1 0.08S0 4.1e2E+10
Cm-243 2.0964-07 12.97 25.96 O.OE600 2.72E4-01 .4fEf0 0.72500 2S1tE+11
Cm-244 4.3001E4- 12.97 25.95 0.0E+00 5.58E-04 1.12E-03 02250 3594E+11
Coe-0 1.9798E-0 12.97 25.95 O.OOE+00 2.57E-04 4.1-024 03750 11.02611
C-134 9.079E4-02 12.97 25.95 0.00E+00 1.18E+0o 2.38E+-0 0.5750 Z1O620.0
Cs-135 .34477E406 12.97 25.95 O.OOE+00 4A7E-06 8.95E-05 .000 1t26DE+11
Cs-137 2.5588E+00 12.97 25.95 O.OOE00 332E041 6.64E+00 .25Co 4.1285+10
Eu-tS4 5.4547E402 12.97 25.95 O.OOE+00 7.12E4t t.42E+00 1.7500 15726+4
Eu-155 1.9469E4- 12.97 25.95 O.OOE+00 3E-061 SO3E18 225- 08966E+07
FP-21 1.7797E3- 12.97 25.95 O.OOE+600 Z31E4-02 4.82E402 7500 t9E-10
Hnt.147 68.0065E43 1Z97 25.95 O.OOE+00 1.04E41 1.08E7 1 35000 1 65E+05
I-t29 7.5300E607 12.97 2S.95 O.OOE+00 277E.-0 1.95E4-5 S.oooo 011E+
Kr4-5 2.070SE041 1Z97 25.95 0O.OE+00 2.69E+00 5.37E+00 7.0000 1.534E1O0
Np237 9.5507E-08 12.97 25.95 O.OOE+00 1.24E04 2.48E34 11.0000 1.726E41
Pa-231 1.2740E-49 12.97 25.95 O.OOE+00 1.65E-01 3.31E408
Pb-210 1.6832E-11 12.97 25.95 O.OOE+00 1.57E-10 3.07E-10
Pr-47 6.79742-11 12.97 25.95 O.OE+OO &82E+00 1.76E+09
Pu-238 1.9755E4-2 12.97 25.95 0.0OE+00 Z.6E4- 5.10313
Pu-239 4.2835E043 12.97 25.95 0.00E+00 .56E-03 1.51E42
Pu-240 2.430E.04 12.97 25.96 .OOE+00 316E-03 33E-043
Pu-241 5.4158E-02 12.97 25.95 .OOE+00 7.01tE41 1.40E+00

-O242 3.6349E41 7 1Z97 25.95 O.OOE+00 4.71E76 9.43E486
-F226 8.3742E-14 1297 25.95 Q.OOE+00 1.9E4-09 2.1E49

Ra-228 5.7734E-12 12.97 25.95 0.00E+00 7.49E-14 1.5CE-13
Ru-108 8.1356E-03 12.97 25.95 0.00E+00 7.96E-02 1.59E-01
ST-79 1.316E-45 12.97 25.96 O.OOE+00 1.68E-04 3.38E-04
Tn-128 1.1574E5-0 12.97 25.95 0.00E+00 1.50E-04 3.00E-04
Sr-90 ZU417E+C0 12.97 25.95 O.OOE+OD 3.17E+01 6-WSE+01

UC-23 422315E-07 12.97 25.95 0.006*00 1.71-06 1416E-062he oe

Th-229 2.8565E-02 12.97 25.95 0.OOE+00 3.71E-1 6 7.1 E-11
Ti-230 1.839OE04 12.97 25.95 0.006E00 32E6-07 8.57E47
TI-232 2.1631E-14 12.97 25.95 O.OOE+3 O 1.4E643 1302E643
Tl-208 4.670SE4B8 12.97 295.9 QOOE+OD 8.05E47 121E486
U-232 t.3151E407 12.97 25.95 QOO0E+00 1.7tE48 3.41E449 Tg;rmwl Pmww
U-233 Z-1650E-09 1Z97 25.95 QOO0E+OD 2.81E-08 5.62E48 Nond"Hcal Bounding.
U-234 1.8399E404 12.97 25.95 QOO0E+OD 2.39E43 4.77E403 Outu Had Oupu
U-235 -2.7Z35E486 12.97 QOO 1#38E43 1.34E403 1.38E403 (watd fat)l
U-236 1.5493E-06 12.97 25.96 Q.OOE+O 2.01E-04 4.02E-04 4.S13-1 621E34
U-238 -42851E-09 12.97 0O. 1.62E-05 1.62E-06 1.62E4-5 Total Total
Y-90 2.4423E+00 12.97 25.96 0.0E+*00 317E+01 6.34E+01
Other Radionucldes 323E+01 &64E+01

mTtnnbt Selcto Stuam, Burrarp Suramr and Cebrf -
Terpae Seeton Surruary

Fran SFD U Bass o Parameter Differnces
RPactr d~at~r-I UGHTWATER LIGHT WATER

Fud C ladft . ALUM ALLN
BOL H11 Conslte U U

BCL Enrlcichm %:I 9295939437 600f lo ___

Bumup Summay (LUW o Basi 10r burnup used In estiniatec
From SFD Est 1 u1tL m

nomInal: 12 IbarlVmebbe2%d 80irheawme

Estnmaed umwupf
B-* MUft r Gnive unmp Estimated0 EOL HIWGIvn EOL HCU

Nominal ooe106g~
Bowdrqp-l 912

'Realorshu comm removal.d sta de, dtpq orrolldroomugba 4maon o ad hfr bl.

hToeap br d huel assoidated Dww omustbd byBOL heavy mea mm to epe dc bunu vakwe (fWN4SV).

N.
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Fuel Radionuclide kInentory Worksheet . .

,3 Fuad Twplte ornm , W atitu t ,
FPel Nne: EARt (UALX HEU BRAZIL

SWF D s: 954
Fuel Lihns Descr. 43 -ASSEMBLY
HeavY Metal Uma: SOL.8295kg; EOL.4.975kg
ROD Sormsa Sit: SRS

'Fuel deay Se date: 1996
Estiateas "of: 2010

Tenplate: ATR P1JM Water. Akln.. OD b t100o, U)
I'Tempate Swunup(UN 3672

Tanplate 8OL Hea Metal Mss (ifl) 0.00116689
f,. bt1 D Tb-. 10 e

Estimated
Canister usage:

18x1001.19tC

Ni. Esiimates .n x. a. b y. yw Ganuna Sources
Photon Total

CllMWd From Nominal Sundng Fuel InItial Activity Nominal Fuel Sounding Fuel Emergy Photons/sec
Radlonuclide Template FuelBurnup (MWd)' 1umup 1MW1) (CO nvmntodes(l) Inventordes(Cl) Group (bounding)

Ac-227 2.8404E-10 3,143.73 6,287.45 O.OOE+OO 8.93E-07 1.79E-06 Avg. MaV
Am-241 4s3sE-03 3,143.73 6,287.45 .OOOE+OO 4.70E+00 9.392+O0 0.0150 8.561E+14
An-242m 4.4390E47 3,143.73 6,287.45 OOOE+00 IAOE-03 2.79E-03 0.02o tsooE014
Arn-243 1.4913E-06 3,143.73 6,287.45 O.OOE+00 4.69E-03 3sE403 0375 1t569E+14
C-14 5.7217E-09 3,143.73 6,287.45 O.OOE+00 1.80E-05 3.60E-0s o.ss Ite7E14
Ck36 13124E-32 3,143.73 6,287.45 O.OOE+00 4.13E-29 825E-29 0.0650 1006+14
Cm-243 2.0967E-07 3,143.73 6,287.45 O.OOE+00 6.69E-04 1.32E-03 0.1250 70S64E+13
Cm-244 4.30O1E-06 3,143.73 6,287.45 .OOE+00 1.3sE-01 2.70E41 02M0 6e60cE13
Co-60 1.9798E.05 3,143.73 6,287.45 O.OOE+00 6.22E-02 1.24E-01 02750 1881E+13
Cs.134 9.0795E.02 3,143.73 6,287.45 O.O0E+00 2.s5sE+02 5.71E+02 C5780 6301E+14
Cs-135 3.4477E-06 3,143.73 6,287.45 O.OOE+00 1,OSE002 2.17E42 o0.500 3074E+13
Cs-137 2.6688E+00 3,143.73 6.287.45 O.ODE+00 a04E+03 1.61E+04 1200 1.DOOE+13
Eu.154 5.4847E-02 3,143.73 6,287.45 I
Eu-I t5 1.9468E-02 3,143.73 6,287.45 I

I6-129

No-237

+01 503E+01 3.500 4.012E+07
s O.OE+00 2.37E-03 4.73E-03 soooo -I233E+03

2.070SE41 3,143.73 6287.45 O.OOE+0200 6.1E+02 1340E+03 7.0000 3.703E+02
9.5607E-06 3,143.73 6,287.45 0.OOE+00 3.00E-02 6.00E2- 11 .0O 4.166EC01

Pa-231 1.2740E-09 3,143.73 6,287.45 1
Pb-210 1.1883E-11
Pn-147 6.7974
PU-=3
Pu-239
Pu-240
Pu-2411
PU.242

3,14373
3,143.73
3,143.73
3,143.73
3,143.73
3.143.73

6,287.45

1.3E+00 2.69E+00
7A5 QOOE+C00 7.67E-01 153E+00

6.406SE42 6,287.45 O.OOE+00 1.70E+02 3.40E+02
3.6329E47 3,143.73 6287.46 O.OOE+00 1.14E-03 22sE-03

Ra-226 8.3742E-11 3,143.73 6,287.45 O.OOE+00 2.63E-07
Ra-228 5.7734E-15
Ru-106
Se-79

6.1356E-03
1.2936E4s
1.1574Es06
2.4417E+00

3,143.73
3,143.73
3,143.73
3,143.73
3,143.73

6,287.45
s27E-07
3.63E-11
3.86E+01
8.13E-02
72sE42.ODE+00 3.64E-2

6,287A5 O.OE+00 7.682+03 1.54E+04
Tc-99 4.2239E-04 3,143.73 6,287.45 O.OE+00 133E+00 2.66E00
Th-229 2.56B8E-12 3,143.73
Th-230 2.5310E4- 3,143.73
Th-232 1.1631E-14 3,143.73 e
T-208 4.6706E48 3,143.73
U-232 1.3151E47 3,143.73

S,287.45 O.OOE+00 6.98E-09

1,287.45 I
U-233 2.1ffSOE-9 3,143.73

-i234
U-5

Themnal Power
Nominal Hed Sounding

C~ Had OtPut
(Watts) tWalts)

*.95E+1 11E102
Total Total

1 1.S7E42

1.5493E45 3,143.73

E+00 7.68E+03 1.54E+04
7.81E+03 1.66E+04

From SFD UsediRactor Moderator UGHA UGHT WATER
F uel Cdadih. aLm ALUM

SOL HU Conas its: .- I u
SOU Enichmnt %t 33.10656847 b 600100

|Bumupn Sunnary (UwId

Basis for Parameter DiUfarnbes

jBasis for bumup used hI estimate:

INomWnll
rated I

313 7:orhu brwicsisstekrolbeleaqvymsfommbloyd.
2 PBwndk hump aamited1 hatwc atalssketun.

- I Estiateld -ur p
111n~np 111U~perI ive Bunu

Eadnatad EOL HMItGven COL HU
1 1:0:4

OAll
I -... � J
'Reacior *tudawn. core removal, giorage, Sipkg or ober date conflrrlmg tuat Irsiatlon ceased bor iuel.

_1 MToal bsusp lor Owl akeodaladul w 4N woukswtat be dvided by 30L havy metal n get seciic burwVm vlues (OWeU).
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j
Fuel Radionuclide Inventory Worksheet

L FuW aWd Teplate Ifmlt WtI
Fuwl Nam IEA-R1 (UALX LJ) BRAZL

SNF IDA, 545
Fuse Uits & Deou 84 -ASSEMBLY
Heam" seW Mesa9 BOL=6&564; EOL-61.732kg
ROO Sage sow. SiS

'Fue decay st da: 1996
Estmat das: 2D 10

Templl: ATh (Ugitwaeer. Aksn.. 60to IO00t0 1
'TempIM BUp(W : 3572

Tanpae SOL Hea Met Mesa (U) 0.001166e9
Templat Decy Tw 10 Yom

Estinated
Canister ussag:

3.50 j

JIL EstimsY m .. s n e b Y. yb Gamma Sources

Photon Total
CVUWd From NomnulA Bounding Fuel InitWal Activity Nomnal Fuel Bounding Fuel Energy P _otoeac

Radlonuctdfe Template Fuel Burnup(UWdf Bumurnp (UWdf (C - ventoeleCI) bnventoriesICI) Group Mounding)

Ac-227 2.8404E-10 1,728.23 3,452.45 O.OOE+00 4.90E-07 9.81E-07 AM UMV
Am-241 1.4935E-03 1,728.23 3,452.46 O.OOE+O0 2.58E+00 5.16E+O0 0.0150 4.695E+14
Am-242m 4.4390E-07 1,7223 3,452.46 O.OoE+oD 7.66E-04 1.53E-43 0.0250 9.882E+13
An-243 1.4913E-06 1,72623 3,452.45 0.OOE+00 2.57E-03 5.15203 0.0375 6.1sE+13
C-14 5.7217E-09 1,72823 3,4s245 O.OOE+00 9.88E-08 1.98E-05 0.0575 .1012E+13

C-38 1.3124E-32 1.728.23 3.45245 O.OOE+OO 2,27E-29 4.53E-29 0.08so 5ss37E+13
Cm-243 2.0967E-07 1,726.23 3,452.45 0.002+00 3.62E-04 7.24E-04 0.1250 3.873E.13
Cm-244 4.3001E-05 1,726.23 3,452.45 O.O0E+00 7.42E-02 1A8E-01 02250 4.752E+13
C0060 1.979sE4-5 1,726.23 3,452.45 O.OOE+00 3.42E-02 6.84E-02 03750 21312+13
Cs-134 9.079SE-2 1,726.23 3,452.45 O.0OE+00 1.57n+02 313E+02 0.5750 3.460E14
C&-135 34477E4- 1,726.23 3,452.45 O.OE+00 5.95E-03 1.19E-02 0.8o 1.68t6213
Cs-137 2.5588E+00 1,726.23 3,452.45 O.OOE+00 4.42E+03 8.83E+03 1.2500 5.493E+12
Eu-154 5.4847E2- 1,72623 3,452.45 O.OOE+OD 9.47E+01 I.29E+E2 1.7500 2 +.61
Eu-I155 1.946sE-02 1,72623 3,452.45 O.OOE+O 3.36E201 6728+01 22500 1326E+10
Fe-55 1.7797E-03 1,72623 3.452.45 .OOE+O 3.07E+00 614E+00 2.750o 128E0408
H-3___ ___ 68.0066E-03 1,726.23 3,452.45 O'OOE+00 1.38E+01 z.76E+01 I 3500 2203E+07

J
Pa-231 1.2740E-09 1,726.23 3,452.45 O.OOE+00 2.20E-06 4.40E8-06
Pb-210 1.1838E-11 1,728.23 3,452.45 0.002+00 2.04E-08 4.09E-08
Pm-147 6.7974E-01 1,726.23 3,452.45 0OE+00 1.17E+03 2.36E+03
Pu-238 1.975sE-02 1,726.23 3,452.45 .OOE+00 3.41E+01 6.82E+01
Pu-23 4.283SE-04 1,726.23 3,452.45 O.0OE+00 739E-01 1.48E+O0
Pu-240 2.4390E-04 1,72623 3,462.45 O.COE+OO 4,21E-41 42E41
Pu-241 s.40s8E-02 1,72623 3,456.45 O.OOE+00 9.33E+01 1.87E+02
Pu-242 3.6329E-07 1.726.23 3,452Z45 0.002+00 6.27E-04 126E-03
Ra-226 8.3742E-11 1.726.23 3,452.45 .OO0E+00 1.45E-07 2.89E-07
Ra-228 5.7734E-15 1,726.23 3,452.45 O.OOE+00 9.97E-12 1.99E-11
Ru-108 S.1358E-03 1,726.23 3,452.45 O.OOE+00 1.06E+01 2.12E+01
Se-79 1-2936E-4 1,726L23 3,462.45 O.0OE+00 2.23E-02 4.47E-02
Sn-126 1.1574E-05 1,726.23 3,452.45 O.OOE+00 2.0E2-02 4.00E-02
Sr-90 Z.U17E+OD 1,726.23 3,452.45 0.00E+00 4.21E+03 8.43E+03
Tc-99 42239E-04 1,72623 3,452.45 0.OOE+00 729-01 1.46E+00
Th-229 2.856BE-12 1,726.23 3,452.45 QOOE+00 4.93E-09 9.86E-9
Th-23D 2.5310E408 1,72623 3,452.45 O.OOE+OO 4.37E-05 8.74E-0s
Th-232 1.1631E-14 1,726.23 3,452.4-5 0.0oE+00 Z.01E-11 4.02E-11

I~

Th208
a Power

Nominal Helt Bounding
Output Hea Out;"
(WanS4 X t (vAn21U-235 -3.7235E-06 1.726.23 - 0.00 2.70E-02 2 .23E-02 2.70E-02
8A.48840 1.D9DE02

Tot Tot8I

Other Radlonurcoes 4,29E+03 8.582+03
ms T.nets '4atf E 9111.. BRu.. -& .- I 1-lImi 4 - A

[Tempa Selection Summey I
Fromt SF0 Used jaasls for Psrmbetar Djifferencesr

Reederbow ec UGHT WATER LIGHrT WATER TetrOMwutsed Igrmet"Ma*.gMu:

80. M HUConstituentsL U
SOL Ensrihmuegli 1966156126WI 6010100

BunpSumemay (MWd) _____ for burnup used In estimata:
From F :1 Esthated

1.720 lradburwcalgiffiaiu ta eMymehiadosalaedess
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3.452 45 ba e M m d i e a c c r i ~ a e

aToal bua for af kr afe ocdated wm It wouW" mus be divded by BOL heavy meld meseteget spedfc bhnup vabes (1Wd l).

DOEISNFIREP-078
PANision 0
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Fuel Radionucide hwentory Worksheet
iFnf aut i,,lat bfnmt

Fuel Name: EA-R (UALX L BRAZIL
SNF ID' 1076

Fuel Units & ecr S3 -ASSEMBLY
Neavy UeWa Una: 0L-=2907kg:; EC-28.661kg
ROD Stwg Site: SRS

'Fud decay irt dao: 1t98

Estimates a sa: 2010
Tunpte: ATR (Ligh Water. Akan., eo I 100%. U9

'Tnptate Gunup(MWd): 3672

Template iOL Heay MeO s K : c.00116689
T-ibte 0 Thu. 10 a si

Estimated
Canister usage:

18x'10
i1.63

ILt Estimates lf X xb b Y. Yb Gamma Sources
Photon Total

CVIWd From Nominal Sounding Fue Initial Actty Nominal Fuel Sunding Fuel EneWr Pthotonssec
Radlonuclide Template Fuel Bturnup (IIWdf Bumup (MWd)' f0) nventorlies(C) *Iventodes(CI) Group onding)
Ac-227 2.8404E-10 D1.A6 1,602.93 O.COE+00 2.28E-7 4.ssE-07 Avg. SeV
Am-241 IA95E-03 601.46 1,602.93 O.OOE+O0 1.20E+00 2.39E+00 0.0150 2.190E+14
Am-242m 4.4390E-07 601.46 1,602.93 O.COE+00 3.56E-04 7.12E-04 0.0250 4sss8E813
Am-243 1.4913E-06 8014 1,60.03 0.000+00 I.20E-03 2.3910-03 0.0375 4.00.E+13
C-14 57217E-09 60.A6 1,602.93 O.OCE+00 4.59E406 9.17E06 0.067s 4226E.13

Cm-36 1.3124E-32 eD46 1,602.93 0.O0E+00 1.05E-29 2.10E-29 0.0650 2.s71E+13
Cr-243 2.09i;7E407 801A6 t 602.93 QOiJE+CO 1.68E-04 a3.3E-04 0.1750 1.7ssE+13
Cm-244 47.30E-05 801.46 1,602.03 0.O0E+0O 3A5E-02 61.921-02 02200 2208E+13
Co4.0 tS.079E4-05 801A6 1,602.93 0O.OE+O 1t69E402 3.37E-02 0.3750 9295E+12
Cs 134 9.Q,795E-02 8Dt.46 1,602.93 n.ooE+co 728E+Ot 1A6E+02 OsIFM IASE+14
Cs-t135 3.4477E406 8oi.46 1,602.93 nO.DE+cO 2.76E403 553E403 01850 7A36E12
Cs-t37 25518E+00 601.46 1,602.93 0.0oE+0o 2Q.5E+03 J.tOE-03 12s000 18E+12
Eu-t1S4 s.447E402 801.4A 1,602.93 .O0E+00 41.0E+Ot a79E+ot 1.756-0 2.2E+10
Eu-tSS tSe9E402 8o1.46 t eo2.93 O.ODE+OD 11-6E+0t 3 t2E+Ot 22500 6.1ssE4ss
Fe45 t.7797E403 801.46 1,602.93 Q.ODE+CO tA3E+C0 2 85E+CO 2J7500 8-eQM+07
H-3 a0065E403 eOD.46 t11eo2.93 Q.ODE+Oo 6.42E+CO t 28E+Ot 3YCO0 1Ai2407
1-129 7-53CE477 80146 tIeo.93 O.ODE+00 6.0312-4 t.2tE43 S.OBCO eJ~rsE402
Kr-85 2.0F705E-0t 801.46 t,602.93 O.CCE+CO t e6E+02 3.32E+02 7eoco0 s.61E*01
Np-237 9-55E07E6 8ot.46 t,6D2.93 nODOE+00 7.65E43 t53E402 -OIE I DDss46E+01
Pa23t t.274CE409 SOtA6 teD6W93 O.OOE+CO t.C2E406 2.04E-0e
Pt-210 1.1838E-11

801.46 t1.6D.93 .ODE+0
Pu-240 2.4390E-04 801.46 1,602.93 0.OE+0O 1t.9E-O1 3.91E-01
Pu-241 5.408E-02 801.46 1,602.93 O.ODE+00 4.33E+01 867E+01
Pu-242 36329E-07 801.46 1,602.93 0.00D+00 2.91E-04 5B2E-04
Ra-226 83742E-11 801.46 1,602.93 O.OE+00 6.71E-06 1.34E-07
Ra-228 5.7734E-1t 801.46 1,602.93 0.O0E+00 4.63E-12 9.25E-12
RP-106 6.1356E-03 801.40 1,602.93 O.O0E+00 4.02E+00 9.83E+00
Se-79 12936E-05 e01.46 1,602.93 0.00E+00 1.4W42 2.07E402
Sn-126 1.1574E45 801.40 1,602.93 O.OOE+00 9.2E4-03 1.t6E4C2
Sri-0 2.4417E+D00 01.40 1,693 O.OOE+00 1.96E+03 391E+03
Tc-99 42239E404 601.46 1,602.93 O.OOE+00 330E41 6.77E-01
Th-229 2.5668E-12 801.406 1,6093 O.OOE+00 229E-49 4.58E049
Th-230 2.5310E46 801.46 1,60293 0.O0E+0 2.03E05 4.06E465

31 Power
Nominal Heat Bounding

Output HtOu
AvtA1 IWats)

: _ .: _ _

2.t4E+401 I0&BM01

Total Total
801.46 1.602S3 O.OoE+00 1.96E0+3 3.0iE+03

Other RadionucNides 1.990+03 3.98E+03

Tepate Selection Summar
Pire SFD Used Basis or Parameter Dfmerences:

Retor Uiodeato- UGH WAER L WATER TeNiaTie nsed bhwt*g r
Fud Caddng: ALUM ALUM Thbia aies ATR Tes mibTore end waoss erdWas semw ATR aFeasmabe

UOLS Constituents U U
llOL Inenerd %,I 1s.6156126 o to 100

Furnum usry nary(wIw 15312ss for bunup used hi estimate:
._ [Pro m m fD s[timated

Nommnalt: EI I o1Amu4 m2od bAi Ma syml -m deshged.

L ~ ~ J t S : ~ g hm 1S02Snel bIarie Ihip.
Cbecks: I Uw wf eb M er!kW

BIdmad Bur"Upf
a upWO I luKIIA Giveln Sumup Estimated EOL .HMliven EOL MM

Noffinaft0D 11

&MMft-1 0.10
'Reactor w. co movW, ai g lr Other date onrmig bradaion ceesed br tel.

Totl cr b a kW ed d with wokusheest bvidad oL heavy metal ans b get inc rp vahe (W T).

OOE/SNF�REP-076 
March 2003

RevisIon 0 
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-j
Jueu Radionuclide Inventory Worksheet

L Fact au4T a fote nfmrut" , ,
Fuel NHam IOWA ST. UNIV. (HELP UALX)

SNF ID k. 792
Fusl Unit Oeer 2 -FLAT KI.ATES IN CAN
HeyMetal Masn: BOL.3478k;g EOL=3474kg
ROD StWo Sa. SRS

'FUh daec St dsat 1996
Estiate as d: 2010

Temllr. ATR(UghtWaW. A.Am. 60 100%. lU)
remplat Bumull(W* 367.2

Template S0L H Metal Mass (UT): 0.001166es
T-n1bl De TlrK1

Estmated
Caniater usage:

1'xlO -I

I 0.61

ILEclinu 4 U o x xb b Y. y, Garnma Sources

Photon Totar
CUltWd From Nominai Bounding Fuor Initial Activity Nominal Fud Boudind Fuel Energy Phtonase

Radbonuclide Template Fuel Bw IWP(Wd Bumup (uWdf (CI) .ventode(CI lnvntoules(Ci Group (boundin
Ac-227 2.8404E-10 4.17 8.33 0.ODE+C0 1.18E-09 2.37E-09 Avg, eV
Am-241 1.4935E-03 4.17 8.33 0.002+00 622-03 1.24E-02 0.0150 1.134E+12
An-242m 4.4390E-07 4.17 8.33 O.OOE+0 , 1.85E-08 3.70E-06 0.0250 2385E+11
Am-243 1.4913E-06 4.17 8.33 0.00E+00 6.21E-06 1.24E-05 0.0375 2080E+211
G-14 5.7217Es09 4.17 8.33 0.00E+00 2.38E-08 4.77E-08 0.0575 2.197E+11
C036 1.3124E-32 4.17 a33 0.00E+00 S47E2- 1.09E-31 0.0oes 1.337E+11
Cm-243 2-0967E-07 4.17 833 O.ODE+00 S74E2-7 1.75E-06 0.1250 9.3542+1o
Cm-244 4.3001E-05 4.17 8.33 0.0E+00 1.79E-04 3.58E-04 02250 1.149E+11
Co0-D 1.9798E205 4.17 8.33 0.00E+00 8.25E-05 1.65E-04 0.3750 5.144E+10
Cs-134 9.0795E-02 4.17 8.33 0.oOOE00 378E201 7.57E-01 0.50 8.352E+11
Cs-135 34477E-08 4.17 8.33 0.0DE+00 1.44E-05 2.87E-05 0.80 4.074E+t0
Cs-137 2.5588E+00 4.17 8.33 0.00E+00 1.07E+01 2.13E+01 1.200 1s326E+10
Eu-154 5.48472E02 4.17 8.33 0.002+00 2.292-01 4.57E-01 1.7500 4M41E+06
Eu-155 1.9469E-02 4.17 8.33 0.00E+00 ai1E-02 1.62E-0 2.2500 3201E+07
Fe-SS 1.7797E-03 4.17 8.33 O.OOE+00 7.42E-03 1.48E-02 2.7500 4.4e6E+05

J

J
i
i

3.Sco 5.317E2.4

NO-23 Q95507E-08 0.00E+00 3.a
Pa-231 t.2740E-09 4.17 8.33 0.00E+00 2.31E-09 1.06E8-0
Pb-2iO 1.1836E-11 4.17 8.33 0.00E+00 4.93E-11 .87E-101
Pm-147 S7974E401 4.17 8.33 O.OOE+OO 2.83E+OO _ .66E+00
Fo2138 1.Q755E42 4.17 8.33 O.OOE+OO a.23E402 1.65E401
PU-239 4283aE404 4.17 8.33 0.00E+00 1.78E-0 .527E403
PU-240 2.4390E-04 4.17 8.33 O.OE+03 1.02E-03 2.03E-03
Pu-241 5.405BE-2 4.17 8.33 O.OOE+CO 2.25E401 4.5iE-Ot
Pu-242 3.6329E-07 4.17 8.33 0.00E+00 6.462-05 303E8-0
FUF228 &3742E-1 i 4s17 833 O.OOE+OO &49E-10 6.98E-10
U-228 S7734E-15 4.17 0.0 7.82E+-0 224E-14 4.81E-14
Ru-100 Seec6Eti 4.17 o Suo.ODE+CO 256E42 5.1E402
SOF79 12936Es05 4.17 .t33 O.OfEmn0 53E405 .08E44
Sn-12S t.1574E405 4.17 8.33 O OCE+OO 432)E45 9.65E405
Sr-90 2.4417E+00 4.17 &33 OOO0E+OO 1.02E+Ot 2.03E+01
Tc-99 42239E404 4.17 S.33 O.OOE+OO 1.76E43 3.52E403
Th-229 2Z8Va8E.12 4.17 S.33 OOD0E+OO 1.19E-1i 238E-11
Th-230 2.5310E489 4.17 8.33 O.OOE+CO 1.0SE407 Zit1E47
Tn-232 1.1631E-14 4.17 833 O.ODE+00 4.8SE-14 9.69E-14
71-208t 4.8705E4801 4.17 8.33 O.OCE+OO 1.95E407 3.89E-07 _
U-232 t.3151E-07 4.17 Om3 O.OOE+OO 5.48E407 1.10E-06 =
U-233 Z.1650E 09 4.17 833 O.OOE+OO 9.02E49 1a80E48 Howi
U-234 1.8399E404 4.17 am3 O.ODE+OO 7.67E404 1.53E43 O
U-235 -2.7235E486 4.17 OOD0 7.01E403 7.00E403 7.01E403 1
U-230 156493E405 4.17 &.33 O.OOE+CO S.46E405 12)9E044 :
U238 42851E-09 4.17 0.00 7.82E405 7.82E405 7.82E405
Y-90 2.4423iE+OO 4.17 a.33 O.OOE+OO 1.02E+t0t 2.04E+~01
Other Radkcldes 1.04E+Ot 2.07Ex4

XLTemkas Sdecdoxl SIDyl B8nnp Sunw-, an3l Checks iX-
Teplt Secto S f

Reat U oder L WATER UGT WATER
Fud Clad ALUt ALUM

SOL HUt Constituaw- U U
BOL Enrichment%:I 953096127 60e0100

i up m-y(Mw# S___ SF_ _____ Basis for bunup used In stimatr
Fr.m SFD Estimated

lChecls :

J
I

I
i
IThermal Power

Hea BoundinHe
tOuiA Heat Outpus
Naits) (Watts)kI
32E-1 2A641
Total Total

J

Ji

IJ

I
B.__0 .htoi I Esla BumP1

Nmnhiak Ishae 30.t 1~tu 0. h

Boundbm:
. ___ .__ ,.

'Reaco town, cor mmoval. stoag. s rpplng or ote dabl ctmt t acn ceaferuel.

ToW buimv for all kW asotised wlh INS wuke mug be ded by 01 he"y mebl maeto g9e spte buiup values (MWdUT). J
I
IDOE/SNF/REP-078

Reviskon 0
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Fuel Radionuclide Inventory Worksheet -
1,F vat and Template wnii,

Fuel Name: IOWA STATE UNIVERSITY (U3S12 LEU)
WF ID 4: 653

Fuel Units A Dewr: 24 -24 FLAT PLATES
HeylMeal Ma: BOL819206kg; EOL.19.195kg
ROO Storage Site: SRS

'Fuel decayilar daft: 1998
E d bmatesaof 2010

Tenplate ATli (4t Waler, AMumn., to0 100IW, U)
'Template Snup(Mwd): 3672

Terplate SL Heavy Metal Mass (MI): 00m016689
Trmolate Deia ThIW 10s

Estitaled
Canister usa

186)1O1

0 .67

i Esumats m X. b Ye Yb Ganmma Sources
Photon Total

CIIMWd From Noninal Bownding Fuel Mtal A tivity Nominal Fuel Bounding Fuel Energy P _otonstsec
Radlonuclide Template Fuel BunWp (IWdf Bumup (Mifd (Cl) Inorles(CI) -hwe1torls(Cf) Group (bounding)
Ac-227 2.8404E-10 9.09 18.18 O.OOE+00 258E-09 5.16E-09 Avg. MeV
An-241 1.4935E403 9.09 18.18 O.OE+00 1.36E-02 2.72E-02 0.150 2473E.12
Am-242mn 4.4390E-07 9.09 18.18 O.OOE+00 4.04E-06 8.07E-06 0.020 5.24E+11
Am-243 1.4913E-06 9.09 18.18 O.OOE+00 1.36E-05 2.71E-45 0.0375 4.537E+11
C-14 5.7217E49 9.09 18.18 O.OOE+OO 5.20E-08 1.04E-07 0.0575 4.793E+11
Cl-36 1.3124E2- 9.09 18.18 O.OOE+OO 1.19E-31 2.39E-31 0.0850 2916E.11
Cm-243 2.0967E-07 9.09 18.18 O.OE+00 1.91E-06 3.81E-06 0.1250 2.040E.11
Cm-244 43001E-05 9.09 18.18 .OOE+00 3.91E-04 7.82E-04 020 2506E+11
Co-6O 1.979SE-05 9.09 18.118 (LOOE+O 1.808-04 3.808-04 0.3750 1.122E+11
Cs-134 9.0795E42 9.09 18.18 0.002+00 8.25E-01 1.65E+00 0.5750 1J22E+12
Cs-135 3.4477E-06 9.09 18.18 0.OOE+00 3.13E4.5 627E-07 0.8500 6889E+10
Cs-137 2.588E+00 9.09 18.18 0.002+00 2.33E+01 4.65E+01 12500 2J93E+10
Eu-154 5.4847E2- 9.09 18.18 O.OOE+00 499E401 9.97E-01 1.7500 1.056E+09
Eu-155 1.9469E-02 9.09 18.18 O.OOE+00 1.77E-01 3.54E4-1 22500 69B3E+07
Fe-65 1.7797E-4 9.09 18.18 O.OE+00 1.82E-02 3.24E-02 27500 9.745E+05
H-3 8.0065E-03 9.09 18.18 O.OOE+00 7.28E-02 1.46E01 3.5000 1.16E+06
1-129 7.5300E47 9.09 18.18 0O.OE+00 6.85E-06 1.37E-05 50000 2.161E+01
Kr-85 2.0705E-01 9.09 18.18 0.00+00 1.88E+00 3.78E+00 7.0000 2A49E+00
N237 9.5507E46 9.09 18.18 0.00+00 &68E-05 1.74E-04 11.000 2.789E1
Pa-231 1.2740E-09 9.09 18.18 O.OSE+00 1.16E46 232E-08
Pb-210 1.1838E-11 9.09 18.18 Q.OOE+O 1.082-10 2.15E-10
Pm-1417 &7974E41 9.09 18.18 O.OOE+OO 6.18E+00 124E+01
Pu-238 1.9755E42 9.09 18.18 .OOE+00 1.80E41 3.59E41
Pu-239 4.2838E44 9.09 18.18 .OOE+00 3&98E-03 7.79E43
Pu-240 2.4390E44 9.09 18,18 .OOE+CO 2.22E43 4.43E43
Pu-241 5.4058E-02 9.09 18&18 .OOE+00 4.91E41 9.83241
Pu-242 3.6329E47 9.09 1&18 0.OOE+00 3.30E46 6.81E46
Ra-226 8.3742E-11 9.09 18.18 0.OOE+00 7.61E-10 1.52E49
Ra-228 5.7734E-15 9.09 18.18 O.OOE+00 1.25E-14 1.05E-13
u-1106 6.1356E3-0 9.09 1&18 O.OOE+00 5.58E972 1.12E401

Se-79 1.936E945 9.09 1818 0O.OE+00 1.18E6 4 Z35E04N
Sn.126 1.1574E305 9.09 11818 .OOE+00 1.05E44 2.10E44
Sr-90 2.4417E+00 9.09 118 O.OE+00 2.22E+01 4.44E+01
Tc-99 42239E4o4 9,09 W 2o2DE+01 3.84E43 7.65E403
Th-229 2.8558E-12 9.09 1W8 QO.OE+OO 2.60E-11 5.19E-1 1
Th-230 2.5310E46 9.09 W&8 QO.OE+OO 2330E4-7 4.6CE407
Th-232 1.1631E-14 9.09 118.18 QO.OE+CO 1.0SE-13 Z.11E-13
Tl-208 4.6705E468 9.Q9 18.18 Q.ODE+OO 4.25E407 OA9E407
U-2 3 1.3151E12-i 9.09 18.18 Q O.OE+OO 1 -20E406 Z .39E406 79m~ Power
U-233 Z.1650E409 9Q0 18.18 QOOE1+OO 1.97E408 3.94E408 Norminal heat Bounding
IJ-234 1.8399E404 9.09 18.18 Q O.OE+CO 1.67E43 3.35E403 , uw 111"tOuqWf
U.-23 -2.7235Et46 9.09 QOO 628-E0E43 eLIE__3 &__0_3 (waft) (waft)
1.1-m 1.5493E405 9.09 18.18 Q.ODE+OO 1.41E404 Z82E404 2ME41 576E-t
tJ-238 -4.2851E409 9.09 0.00 5.18E403 5.18E42-3 5.18E43 - Tobal Tolal
Y-90 2.4423E+CO 9.Q9 18.18 O.ODE+OD 2.22E;41 4.44E+01
Olher Radonudldes; 2 L;26E+01 4.62E*01

IITeinrwe wection gunisriap S.- sm -id checkis *;^:-F
rvnplate Selection Summary

From SFID Ld E 1Dfor Parameter DOlferences:
Reactor LMTWA1ER UGHTWATER Ths Teqlas em hadtor tIm, oAn:

Fuel C, dog:F At ALLOWUsW ALU TRlls ATRi h aTn a Bcn er (wctee maf1 ATR arHss
SUL HM Cantituatds1 U sb nrakh.

WL n w*%: 19.7662712 D0 ID 100

Burnup Summary Wind lBasis for bumup used In estiate:
Fron SFD Eatlintned

Nminafl: 0.021 921 N b cpiiaisdm hn a hay I mmss royed
Sounding: | 18.1 B~ mu Ised be e ac mlimmp.

Extbomted Sumupf
iumup M1urupler Given *umup Eatled C0L HlvWn C0L HN

Nominal: 0.00 473 ( j 0
Bl uPeCng:1 0.0o

'Rbal b shtrm ell removal dwag Wis Vt mud abe datkcodirby 80LS Irradiaio eased m o g rpdlic1. iW

DOEISNF/REP-078
%�, Revision 0

March 2003
Page C487 of C-581



I
Fuel Radionuclide Inventory Worksheet

I. FMd mnlTeui=latt Intosngt l oe
Fud Name JEN-t JHEU UALX) SPAIN

SNF 0 lt 796
Fuel Unite & ItDe 23 -If CURVED PLATES
Nevy M talMa: BOL.40O8; EOL.3.783kg
ROD Sta" Slt SRS

'Fud dm start daft 1995

Estilmateas of: 2010
Templ.W: ATR (Light Walmr. Akm.. 60 e 100%. U)

IT-Wide fhWdU)W. 3672

Temphdo OL Heavy Mtal Mans (UT 0.00116669
Templabe Decay Tlmw 15 years

Estinated
Canister usage: i

183x10 _
o 0.96

JEL Esdmaft: In m 6 NO b Y. b Gammm Soure
Phoo Total7

CUUWd From Nominal Bounding Fuel bo~al Actviy Nomnat Fusl Boundfng Fad EneWg Photonsftsw
Radionuclf Temptage Fud tutnup,(UWdW Burnup,(UWdf (CO} -netoiW b w w toiesCI) Group (boundin
Ac-227 4.586tE-10 20S-92 413.85 Q.OOE+OO 9.49E408 t.9DE407 Avg.111V
Am-241 1.7832E43 208.92 413.85 O.OOE+OO 3.69E-0t 7.38E-Ot 0.0150 4.MM+13
An-242m 4.34tOE407 208.92 413.86 O.ODE+00 8.98E4S5 t.80E-04 0025 1.03DE413
Am-243 1.49M07E4 208.92 413.85 O.OOE+00 3C08E404 8.t7E44 0.075 BS99E*12
C 14 5.7162E409 208.92 413.85 O.OOE+00 t.t8E-08 2.37E4S5 0-0575 9.586E+12
CF38 t.3t24E-32 208.92 413.85 O.a~OOE Z.72E40 5.43E43D O.osSO 5.907E+12
Cfn-243 1.856EtE47 20S.92 413.85 ffiCOE+00 3.84E45 7.68E-05 0,1250 3.#t1E+12
Cn-244 3S5t12E-05 208.92 4t3.85 O.OOE+00 7.35E403 1.47E402 0.2250 5.002tE+12
CottD 1.0281E-05 206£t2 413.85 O.OOE+0D Z.12E43t 4.25E403 0.3750 2.192E+12
Cs-t34 t.693tE-02 206 92 413.86 O.OOE+00 3.50E+00 7.01E+00 0.5750 3557E+t3
Cs-t35 3.477E408 20692 4t3.85 O.OOE+CO 7.13E404 t.43E403 OttSOO 8.450E+11
Csot137 2.2800E+OD 20S92 4t3.85 O.OOE+OO 4.72E+02 9.44E+02 t 2500 4268511
Eu-t54 3.6656E402 206 92 4t3 85 O.OOE2+OO 7-58E+00 1.52E+Ot t.7s00 1.789E+10
Eu-t55 9.684tE43 20&92 4t3.85 O.OOE+OO 2ZOOE+00 4.01tE+00 22s00 2237E07
Fe-55 4.6977E044 20S92 413.85 O.OOE+OO g.72E402 tS94E-0t 2.750D I3LS+O
H43 6.04t85E403 206.92 413&85 O.OOE+OO t 25E+00 2 5ttE+00 3so0o 6.54TE04m
I-tZ9 7.5300E407 20S.92 413.85 O.ODE+OO tS56E404 3t2E44 5XOO0 1.984E+02
Kr-86 t.4989E-0t 208.92 413.85 O.OOE+OO 3 tOE+Ot 82CE+Ot 7.0000 21SOE+Ot
Np-237 9 S534E-08 208.92 it3.85 O OOE+OO t.9ttE43 3 95E403 t1,0000 2,4saE+OO
Fa-23t0 t.6550E409 206.92 4t3.85 O OOE+OD 3.42E407 8 85E407

J
I

ii

Sb-21 26631tE-t 206.92 413.85 O.OOE+O0 5.5E4-09 t.10E8-0
P-t47 t.8t56Et-0 206.92 403.85 O.OOE+71 3.76E+1 0 7.71E+t0
Pu-23S 1.8990E-4 20692 413.85 O.OOE+00 3.93E+00 7.86E+00
U-239 4.281E4-04 206.92 40.05 O.OCE+0O 8.06E-02 t.77Et-0

-g240 2.4379E54 206.92 413.85 0.00E+00 5.04E02 1.0tE+02
th24r 4.251ttE402 20592 41.5 O.OOE+OO 8SOE+00 1.76E001

Pu-242 3.S3t29E407 20&92 413.85 O.DOE+OO 7-S2E-05 t.50E44
Ra-m2 1.472SE-tO 20S.92 413.85 O.OOE+OO 3.05E-tt S.09E4S8
Ra-22 &9760E-15 208.92 413.85 O.OOE+OO 1.8ttE-12 3.7tE-t2
Ru-100 1.9752E404 2C8.92 4t3.85 O OOE+OO 4DDE402 &17E402
SIt79 I 3t2B3E405 208.92 4t3.85 OCCE+OO 2.6SE403 5.35E43
Sn-1t2S t.1574E405 20&92 413.85 O.OOE+OO 2.39E403 4.79E403
9r-9D 2.t68CE+00 20&92 4t3.8 O.OOE+00 <.49E+02 &97E+02
TOg90 4 M9E404 20&92 413.8t5 O.OOE+0DD 8.74E402 t.7#4t0
Th-229 3 9270E-t2 20&92 4t3.85 O.DDE+OO 8.t3E-tO t.S3E49
Th-230 3.3578E-tt 20&92 4t3.85 O.OOE+CO S.95E406 t.S9E456
Th-232 t.5452E-t4 20aLX2 4t3.85 Q.OOE+CO 3.20E-t2 0. tDE-t2
T1-208 4.6705E482 208 ge 4t3.85 O.OOE+OO 9.66E406 t.g3E405
U232 t.3045E7 20S41o se 4t3.i5a O.OOE+eO 2.70E405 5.40E405
IU-233 2.3739E409 2C0.92 413.86 O.OOE+OO 4.9tE47 9.S2E407
U-234 t.8423E404 208.92 413.85 O.OOE+OO 3.81E402 7.62E42
U-235 -2.7235E48 208.92 MOD 6.1tE43 0Lt5E43 &7tE403
U-230 1-S493E-05 20&92 4t3.85 Q.OOE+OO 321E403 0.4tE403
U-238 .4.2851tE491 206.92 0.00 3&0tE44 3.0tE44 3.0tE44
Y-90 2.t686E+00 20a92 413.85 Q.OOE+00 4.49E+02 &g7E+02
OVWte Raconcld 4.50E+02 9.00E+02

Telpate SeletmsmxNgrpSXwnnuut. da;A '~ck N ^ Ai
Template Selectiton Summrym

From SFD | Use lB88tsb1,or P~ara~ Differences:
Reactor LoKrr WATER | LIT WATER

Fud C d9g:l ALUM | ALUM
SOL. HUn Conbtube nts: U T U 1

OML Eimeim %:I 77.588a297 1 610100 1

BumupoSry (UAWdf forBasi f burnup used In estimnat?

From SFD Es~rktwt

Non|l b l20D.9 N b bed hmik thasy senmanc daroye

Sunmtmy(Mwdf FamE SF0 413.8s Sa znI4tlSwantebstw nw4 btmv.

t~--t I

-i
I
J

monaId Power

Output Hodt output
(Wafts) (Waftts
S.8OE+0e 1.t2E.01

Totld TOWd

I

-A

.1

I
Estimated Burm3W

BUMLIP multiptler I Given Burnup I Estimnalled E04. HMIGI.. E0. HU
Nmbha-l

Bounditrl

'Reador OwtGwn, core mnoyd. moas, shipkh or o dabs ocmftifV VtW adado ceased obr lihl.

'Total btmp hor a1ut bacdaled wilth Na woheat mitd bet dvkbd by SOL heavy metal m to9get spoclic bUNv vales (MWdT.

I
IDOEISNFIREP-07

Revision 0
Mach 2003

Page C-488 of C-581
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Fuel Radionuclide Inventory Worksheet
3. Ftwl and iTle Iafe io , n ,;

Fud tmm: JMTR (UALX 45% MEtl) JAPAN
SNFf D t. 85a6

Fuel Lints * Descr: 570 -MTR TYPE
Havy Metal Mass: SOL349353kg: EOL-M0 46kg
ROD Storage She: 5RS

'Fuel decay stat dde: 1989
E date as do: 2010

Tanplate: ATR (Ught Water, Alurn., 60 b 100%. U)
'remptate Bsumup(UWd: 367.2

Temptate B0L Hvy Metal Ma (Ml): 0.00116689
T..nte. D0 Tb.: 20 s

Estimated
Canister usage

18*110*

O.Eslinmtes - , in 3 Xb b Y. Yb I__Gamma__Sources _

CIItWd Fmmn Nominal Bounding Fuel mnihal Activity Nominal Fuel Sounding Fuel
Template Fuel Burnup W de Bumup (MWde (CI) rivnVtorisS(Cf) Inventories=

Photon Total
ey Photonstec

Group boundang)
24,345.03 48,690.06 O.0OE+00 1.61E-05 323E-05 I Avg. M.V
24,345.03 48,690.06 O.OtE+00 4.88E+01 9.77E+01 o 0.0150 5140E+15
24.345.03 48,690.06 0.OOE+O0 1.03E-02 2.07E-02 0.0250 1.69E+154.2429E-07

Aii-243 1.4899E-06 24,145.03 48,690.06 O.O0E+00 3.63E-02 7.25E-02

C-14 5.7135E-09 24,345.03 48,690.06 O.OSE+00
CU-36 1.3124E-32 24,345.03 4
Cni-243 1.6443E-07

.39E-04
3.19E-28
4.00E-03
7.14E-01
1.29E-01

0.1250 4.083E+14
1.43E+00 0.2050 5F.6614

24.345.03 48,690.06 0.00E+00 259-01 I 01750 22866E14

-03 24,45.t03 48,690.06 O.OOE+00 7.68E.01 1O4.E+02
Cs-135 3.4477E-06 24,345.03 48,690.06 O.OE+00 8.39E-02

Cs-137 2.0313E+00 24,345.03 48,690.06 O.OSE+O0

0.5750 3897E.15
0.8500 6250E013
12s0o 3.569E.13
1.7500 1.386E12
Z2s00 1.437E+08

Eu-1#4 2.4513E-02 24.345.03 48,690.06
Eu-155 4.8175E-03 24,345.03
Fe-65 E+OO 2.750X 8.123E+07

E+02 2.22E+02 350C0 3.735ES05

24,345.03 48,690.06 0.0OE+00 1.83E-02 367E-02 5.0000 2-124E+04
E-01 24,345.03 48,690.06 0.00+C00 2.64E+03 5.28E+03 7.0000 23f6fE03

Np-237 9.556E-06 24.345.03 48,90S.06 O.E0+00 2-33E-01 4.65E-1 1100 26306E.2

Pa-231 2.0359E-09 24,345.03 48,690.06 0.00+400 4.96E-05
Pb-210 4.9728E-11 24,345.03 48,690.06 C
Pmn-147
1Pw23
1Pu-M3
Pu-240
Pu-241

4
e 7 &89E+02

3 48.6,.06 0.00E+00 1.041+01 2.06E+01
2.4368E404 24,345.03 48,69D.06 0.00Y+00 5.93E+D0 1.19E+01
a3415E-02 24,345.03 48,690.06 0.006E+0 8.136+02 1.63E+03

Pu-242 &6329E-07 24.345.03 48,690.06 0.006+00 &64E-03
Ra-226 2-2854E-10 24,345.03 48,690.06 0Q006+00 6.56E-06

Ra-228 12426E-14 24,345.03 48,690.06 0.06E+00
Ru-106 6.3E89-06 24,345.03
Se-79 E01

1,345.03 48,690.06 000DE+00 2.82E-1 5.6412-01
134503 1 48,690.06 D.OE+00 4.69E+04 9.37E+04
4,345.03 48,690.06 0.00D+00 1.03E601 2.0SE+01
4,345.03 48,690.06 0ooE+o0 1.24E-07 2.48E-07

42239E-04
5.0953E-12 2'

ThI230 4.188EE4- 24,J45.03
Th-232 1.9270E-14 24,J45.03
Tl-208 4.6024E-08 24,345.03
U-23 12582E-07 24,345.03
U-233 25E825649 24,345.03
U-234 150E-04 24,345.03
U-235 -Z723EE-06 24,345.03
U-236 1.5493E05 24,345.03
U-238 -428EE-09 24,345.03
Y-90 112E4E+00 24,345.03
Other Radlonuckdes

". Tm te Sdection 6_m , BiSu Snsaweary. anmd (he
remnpiate Selection summary _

48,690.06 0.00E+0D

E03 2.24E-03
E-03 6.136-03
E45 1.26E-04
400 8.98E+00

Thermta Power

Nominal heat .ounding
Output Hemt Output
Waltts) (Waftt3.40E-01 2.74E-01 3.40E-01

3.77E-01 7.54E-01 I - .80602 t1.t6E+3
E-02 6.46E-02
E+04 9.37E+04

Total Total

4.71E+04 9.42E+04
, 1: I , ~ i

From gm Used Oasis for Parameter Differences:
Reactor Moder UGHT WATER Tjaie Teab s1bfetis Mcr ram_:

Fel Csidue ALUWUM This e l stkW ATR Terrt en bit 0e wameter uwass) 1 ATR &reatei

SoLMMConstituents: c u
*OL. Ekhnmdad%: ff 45011 So 100

L-

Summary m Wd) 1asis or burnup used In esmate:F From SF0 Egbnsted~~~~~taru ilft~ k f " fe usa~oI Nombis 24,345. 3 ardul ksr alota tue 8.hey nut .ssetyd.
osdheg 4850 iammd _ be foeeoI~obo km

Chek

Estndated Burnupf
ISunup MultnIPler G _ EatItP et EOL HWGlven EO1. MM

'ReaCr dNore era e, srage. eppSng oroe dae cmlg et h daon raedo .

fTota for l kW masodaed wI 41b wo*a*eet nat be dvlde by BO heavy me m mass b get RC buns, velume (VW~dtl).

OOE/SNF/R1EP-07
% Revision 0

March 2003
Page C491 of C-681



j
Fuel Radionuclide Inventory Worksheet

Fuel Name: JMTR (UALX HEU JAPAN
SNF 0 t. 123

Fuel Unka A poero 152 -MTh TYPE
HeavyllUtoliama: BOL4."3841g; EOL-37.2lkg
ROD Storage Saw. SRS

'Ful deay l d*:. 1989
Estimate as a 201O

Twaplat: ATR 0J Wiar, Alun., e60W I00%. tO
Trwnplatm B-A-d): 3672

Template BOL Heavy met man (if)f 0.0116689
Temphlate Dmo mn:. 20 wane

Estiaated
CanIster usag.

SXle'W _
4.22

iIL Estimat - U N. x b Y | bYe. Ga Sour.

Photon Total
CVUWd From, Nominal Botkfling Fud Initlat Activity Nominal Fuel Bounding Fuel Energy Photonastec

Radfonucld Templte Fuel Burnup (UWd' BuDrup (UWdO (l) ntorles(COI) ventooecl) Group (bounding)
Ac-227 6.6313E-10 6,794.30 13,8W.59 0.00Q+00 4.51E-06 9.O1E-06 Avg. May
AII-241 2.0060E-03 6,794.30 13,58869 0.O0E+00 1.36E+01 2.73E+01 0.0150 1A34E415
Am-242m 42429E-07 6,794.30 13,588.59 0.ODE+00 2.88E-03 .77E-03 0.0250 2ss8814
AM-243 1.4899E-06 6,794.30 13,588.59 O.ODE+00 1.O1E-02 2.02E-02 0.0375 2.80N+14
C-14 &7135E- 6,794.30 13.588.59 O.OOE+00 3.88E-0E 7.76E-0O 0.676 Z786+,14
C3S 1.3124E-32 64794.30 13,588.59 0.OOE+00 &92E-29 1.78E-28 O.860 t.884+814
Cm-243 1.B443E-07 6,794.30 13,58.59 0.OOE+00 1.12E03 2.23E03 0.12500 .13sE+14
C-244 2.s330E-0s 6,794.30 13,88A. 0.OOE8+00 18E-081 3.99E0- 60000 184s3E+14
Co-6D 5.3186E5 M 4I794.30 13,8859 0.00E+O0 7.613E02 7.23E402 0.370 6.325E+13
C134 3.1563E503 6,794.30 13,588.9 o.oE+00 6.14E801 421E801 0.0700 1732E+18
C5-135 2.0577E4-0 6,794.30 13,588.59 O.oOE+00 Z.34E-02 4.58E-2 0.6s 1.744E+13
CP-137 Z.0313E+00 6,794.30 13588.59 .OOE+00 1.30E+04 Z.76E+024 t2s ssssE12
Eu-14 1.4513E4-02 6,794.30 13,588.59 O.ODE+00 1.47E+02 3.43E+02 1.7500 4s71E+11
Eu-215 4.281E-043 6,794.30 13,588.59 O.OOE+00 a27E+02 6.2E+01 22040 4ssE+OT
Fe-24 1.2387E-04 6,794.30 13,588.59 O.OOE+00 .842E6+ 13.8E+00 0 Z7022 +07
H-3 4.5631 023 6.794.30 13,58859 O.OE+00 2.17E+01 42.E4+02 3s000 t.O41E+OS
i-123 7.630E-07 46794.3 13,58850 O.OE+00 22E-03 14.2E942- 03oo E+M
Kr-26 1.2864810 6,794.30 13,58.5 O.O0E+00 7.37E+02 1.47E+03 7.0xo es2E+s2
Ra-237 1.26sfE-14 6,794.30 13,a58 o.o0E+00 8.448-12 1.30-E1 0 l.oo 72s7E40t
Pa-231 2.358E9-0 6,794.30 13,588.59 0.00E+00 .32E-02 8.77E4-
P-210 41.729E-01 6,794.30 13,588.59 0.OOE+00 337E4-07 B.76E407
Pr-1247 41.148-02 6,794.30 13588.59 o.o0E+00 3.30E+02 17.9E+02
Pu-23 1.9244E+02 8,794.30 13,58859 O.OE+00 1.24E+02 2.48E+02
P-239 4.22IOE-04 6,794.30 13,588.59 O.OOE+00 218E+00 5e.7+400
Pu-240 .9436SE-14 6,794.30 13,588.69 O.OE+00 1.86E+oo 931E+00
Pu-24i 3341sE2- 6.794.30 13,588.59 Q.OOE+00 2z85+02 4.64E+02
PY-242 &329S~E-C7 6.794.30 13,5eaS9 Q.OOE+OD Z.47E403 4.94E403

Ra-26 z2.284E-10 e.79430 13-W8-5 O.OOE+OD 1SSE-0 3t1 E-4S

Ra-228 1.2426E-14 e.7s4.30 13SZ59% OOOE+00 a44E-1 I 1.6sE-10

F>J10B e.sM-8s4 4794.30 13Meas9 Q.OOE+OO 4.32E402 8.B4E-02

sO-7s 12933E-05 e,794.30 13,5813,9 n.OOE+00 a7sE42 1.76E401

Sn-125 1.1674E-05 4794.30 13,588.59 Q.OOE+OD 7.eUE42 1.5i7E-01

S-90 1.9248E+00 e.794.30 13,588.59 O.oDE+OO 1.31E+D4 Z.62E+04

Trs99 4223sE404 4,794.30 13,SaS.59 o.005+00 287E+00 5.74E+OO

Th-Zz9 . s0953E-12 4,794.30 13,588.59 O.OOE+OO 3.44E48 ge sE4

Th 23 4.1sssE4B8 6.794MD 13 sa&59 QOOE+OD zes5E44 5.69E044

Th-232 1.9270E-14 ,794.30 13588.59 .OOE+00 131E-10 2.82E-10
TI-20 4.6024E-s 6,794.30 13,5880 QO.OE+00 3.13E-04 625E-04
IlL t2sa2ETS7 e,794e30 13oSm .__S_ O__ OE+0_ assE44 1.71E403 Te___ Power
u233 2.se2sE-0s 0,794.30 13,58&59 Q.OOE+OO 1.75E-05 3.s1E--s Nominal Had Boundtbg

u-234 1.8450E-04 6.794.30 13sa5s no.OE+oO 1.25E+00 Z.StE+OO outu "a HeOtpt
u23s- -2.7235E-0 6479430 0.00 B.94E402 7.QqE402 &94E-02 (Waft) Mate

U-230 1.54s3E-5 4794.30 13,588.59 O.OOE+OO 1.05E.01 2.1tE0t t3s2 24E401

U-238 -42851E-09 6,794.30 Q.OD 1.02E403 Q87E404 1.02E4 Tolal Totiil

Y490 t.92s4E+oo 8.794.30 13,5e88s5 O.ODE+OO 131E+04 Z.621E+0

Othr Ralncie I3tE+D4 2.631Vo

Temp Selection Summar .
From SFD Used Bai for Parameter Differencem

Reactor IIodeIar a1 rWWAlER UTWA1ER

Fuel =addhg ALUM
B0L Hu Conadhumn: U U

BO EnrIchment %.I 93.18522593 00181001

Bu*up Sumnry (UWdf fBaso 1or burnup used in estimat.
From SFD Estkaaled

Nci 7943Z lb v w ab b d n_ dby4d
B1undi3g: 1 SSf85 buu asa-e b b 13S a

Estimated flunmu

Nominal: 0.1SourICIIEIIIIII

'Reatr idown. c rem oval, slo . rg ar ofr daft olm"pk uad hrn rs hr hrL

'row b fr dla ld w wo*~ mm b di by am heavy mfe le 1tasl1D ct bw bo values (lWdU

J

-.

-
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Fuel Radlonuclide Inventory Worksheet

Fuel Naem: JRR-2 (UALX-HIEU 45%) JAPAN
SNr~- 8)f 85

Fuel Uinks & Descr. 144 -12 CURVED PLATES
Heav Metal Mass: BOL.70.2Mq- EOL.M2496kag
ROD 81rra. Saws SRS5

'Fuel deay drt date: 1989
Estimatesaeo 2010

TerpWlte: HFBR ,leavy WWer. Alun.. 40 b 100%. U)
Orempltew weumui;W : 164.8

Template 60L HKevy Mtl ams (tM: 0.00377
Tuolate Daeay Time: 20 vears

Estinaled
Canister usage:

18-x1)(
4.00

lLEiniiatis m n a. xb b y I Gamma Sources

CMWd Frum Nominal Bounding Fuel hrnllal Activity Nominal Fuel Soaning Fuel
Tmpblate Fuel Bumup (UWd)W unup (MWd) (Ca -nventorles(aC) nventories(C)

"_wnw^w

Photon Total
Energy Photonelsec
Group (bouning)

Avg. MeV
0.150 15C6E+16

0.0250 3.104E+14
0.075 2.758E+14

7,177.71 14.745.41 aU4o+w Z.Z4AJ 4.4CW.U
Am-241 8.01 94E4-03 7,122.71 14,245.41 O.OOE+00
AM-242m 1 3694E-06 7,122.71
AM-243 3.70

1.88E-04 3.77E-04 I 0.0575 2S29E+14
1.245.41 .QOOE+00 3.17E-27 6.33E-27 I 0850 1.768E+14

-06 7,122.71 1i4,245.4i O.OOE+00 4.0BE-2 612E42 01250 1.252E+14
E403 7,122.71 14,245.41 O.OOE+00 3.32E+01 6.63E+01 0I 50 1.21E+14
-05 7,122.71 14,245.41 0.00DE+0 3.47E4-01 6.93E01 I O750 6.55E+13Co-60 4.8663E

Cs-134 1.0638E4-2 7,122.71 14,245.41 0.00E+00 7.58E+O1 1.52E+02
Ct-135 4.2564E4B 7,122.71 14,245.4
Cas137 2.0358E+00 7,122.71
Eu-154 7.012E+1 1

1.02E.+02 2.04E+02 22509 4.509E+07
7.122.71 14.245.41 0.002+00 9.16E+00 1.93E+01 2.7500 2638E+07

H-3 4.6258E403 7,122.71 14,245.41 0.00E+00 32941.01 6.59E+01
1F129 6.6403E-07 7,122.71 14,245.41 .OOE+00 4.73E4-03 9A6E-43
Kr4- 1.080E-01 7,122.71 14,245.41 O.OOE+00 7.70E+02 1.54E+03
lp-237 3.1537E-05 7,122.71 14,245.41 O.OOE+00 225401 4.49E-01
Pa-231 9.7023E-10 7t122.71 14,245.4t O.OE+00 6.91E46 1.38E-06
Pb-210 1.1731E-11 7,122.71 4,245.41 0.002+00 836E4-08 1.67E4-7
PmF147 2.4405E-02 7,122.71 14,245.41 0ODE+OD 1.74E+02 3.4BE+02
Pu-238 1.5358E-01 7,122.71 14,245.41 0OOE+00 1.09E+03 2.19E+03
Pu-239 6.9502E-04 7,122.71 14,245.41 0.00E.41 4.9541+00 9090E+OD
Pu-240 3.7631E-04 7,122.71 14,245.41 0OOE+0O 2.68E+00 53E+00
Pu-241 1-3433E-01 7,122.71 14,245.41 0OOE+00 9.57E+02 1.91E+03
Pu-242 3.0911E-06 7,122.71 14,24f.41 0.002+00 2.20E42 4AE4042
Ra-226 5.079E-1 1 7,122.71 14,245.41 O.OOE+00 3.92E-07 7.85E-07
Ra-228 1.3335E-14 7,122.71 14,245.41 0.002+00 9SDE-11 1.90E-10
Ru-106 7.3390E-06 7,122.71 14,245.41 O.OOE+00 523E42 1.05E-01
Se-79 1.2339E45 7,122.71 14,245.41 0.002+00 8.792-02 1.76E41-01
Sn-126 1.0194E-06 7,122.71 14,245.41 O.OOE+00 7.26E42 1.45E4101

3.5000 1.115E+90
5.00 4286E+205
7.0000 4.Q0E+94
11l0 SeaeE+93

Sr-90 1.9054E+00 7,122.71 14,245.41 O.OOE+00
Tc49 3.8066E404 7,122.71

- Th-229 4.9198E-1
1IOE-04

QODE+00 1.47E-10 2.95E-10
7.122.71 14,245.41 O.ODE+00 3.48E-04 8.96E4

14,245.41 QOD.E+00 9.55E-04 1.91E43 Thermal Power
14,245.41 0.00Q2+D0 2.68E45 6.37E45 lNominal Meat Bounding

7.122.71 14245A41 0.002+00 3.71E-01 7.41E41 Ou HNW OutWAt
(Warts) twatts)S 7.122.71 0.00 &O8242 4.78E442 6.82E42

1.6701E-05 7,122.71 14,245.41 O.OE+00 1.19E-01 2.38E-01 I 258E42 412E*2.
1 .Mvt�-Ite9.4194-49 I1. .71 U.O . tl30 42 1 29E4E 7.U=-.M Ilota I oQal

Y-90 1S070E+00 7,122.71 14.245.41 O.ODE+00 1.36E+04 2.72E+04
I wOer Radioucides

I Reaclor,= :dr ~AYATER WAVY WATE
Finl Co In ALUMA ALUMI

, SOL Eprichawd %: ~4010100
reurnup Summary (IIWd)' I

1.39E+04 2.77E+104

;.B.ass for .araine". ::.O; freacs:

.Basis tor bumup used In estimate:

I

Frmn SFD I Ealmeed
7,122.7j=obrlbasucicie t MM hmehee l suM .u*day

14.tSltwsk har~ uasdtbettee*. wei bew.

- I Eftim ged Surm
surnup Muhltplier, Given I Iu Estimated OCO HMGl/V EO NM

1 .00l
l

Raector dadwn, core .mmal., srage,. upVg or etor ae cordim*n Ir hysiation ceased for hdel.

'Td ampl bV Ormd huel kasocialed war Oif wore mud be ldivded by SOL leavy melal n.5s1l Set wedic biap values (IWAT).
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-I
Fuel Radlonuclide Inventory Worksheet

1.fedammiTemplute Infarn flu._,, ~-
FUN NOaM JRR-2 M.ALX-HELU) JAPAN

SN I 30. 606
Fuel Unhe & Dear 34 -17 FLAT PIAlIS
I Is" Ma Mom: D0L..43k22; EO.222
ROD Storage Site: 51R

'Fuel decay srt da: 1980
Eslmatesea at.: 2010

Twmpto:. HFBR (Hevy Waler, Akman. 40 to 100%. U
'Temlae b up(UWd: 164.6

Template SOL Heav Meta Sana (lTh 0.000377
Tonolet Do TYb, 20 2

Estimated
Canister usage: j

18'x*1
I 0.94

JILEstidmates .t U- m Xe X4 b Ye Galrine Sources
Photon TOeW

CVMWd FrOm Norinal Bounding Fuel bitda Activity Nomine Fuel Bounding Fue Energy Photonslse
RadionuClide Template Fud BumU p (MWd)' B usnwp (lWi) (Cl) I lventorles(CI) bwntdeC Group (bounding)
Ac-227 3.1355E-10 1,584.67 3,169.33 o.ODE+00 4.s7E-07 9.94E-07 Avg. _eV
An-241 8.0194E-03 1,584.67 3,169.33 o.oDE+00 1.27E+01 2.S4E+01 0.0150 .351E*14
Ar-242m 1-3694E-0 1,584.67 3,16933 .OOE+00 2.17E-03 4-4-03 0.o250 6.9osEE13
AnF243 3&7096E-05 1,84.67 3,169.33 o.OOE+00 s.s8-02 1.18E-01 0.0375 6.136E.13
C-14 2.6464E-06 1,584.67 3.189.33 o.O0E+0O 4.19E-06 8339E-05 o.075 6.49+713
a436 4.4441E431 1,584.67 3.169.33 O.oOE+00 7.04E-28 1.41E-27 o0.s50 3.932E+13
C-1243 .67029E-0 1,584.67 3,169.33 o.0E2+00 1.04E-03 1021E-03 5.1200 95735+13
Crn-2O 4.6ss8E03 1,68.67 3,169.33 O.OOE+00 7.1E+02 1.48E+01 0.2200 313.9+13
CN-60 4.1663E05 1584.67 3,169.33 0.00E+00 7.71E-02 1.04E-01 0.3750 146sE+13
Cs-134 1.023SE20 1,5467 3,169.33 .0ODE+00 1.69E+01 3.37E+20 0.6750 2.425E+14
Cs-135 4.2s64E-08 1,584.67 3,169.33 0.OE+00 674E-03 13sE42-0 _ oasoo s3 12
Cs-137 2.4358E+o0 1,5467 3,169.33 0.ODE+00 323E+03 6.47E+c3 12500 4.071E+12
Eu-154 5.1956E-02 1,584.67 3,169.33 0.OE+00 623E+01 1.65E+02 1J500 1 56sEj1
Eu-15 1.429sE-042 1,584.67 3,169.33 0.O0E+00 2.27E+01 42.3E+01 22500 1.0DE+07
FeS-S 13763E14 1,584.67 3,16933 O.ODE+00 2 01sE+0 43DE+00 2.7s00 s67cE
H-4 4.62ssE43 1,584.67 3,16033 O.OE+00 2.1315+02 4.27E+01 320C0 2480E+06
1-129 6.6403E407 1,584.67 3,169.33 0.002+0o 140E23 2.10E43 54M s.s3sE
Kr-85 1.D808E4-1 1,584.67 3.169.33 0.00E+00 1.71E+02 1.43E+02 707 1.5E+04
Np-23 &1137E4- 1,584.67 3,169.33 O.ODE+00 S.1E-042 4.DE-41 11.00em 12w E+03
P-231 937623E-10 1,84.67 3,169.33 0.0DE+0D 1574E2- Q07E6-0
Pb-210 1.1731E-11 15467 3a169.33 0.OE+00 *6.285- 1.72E-08
Pvw147 2.440E42-0 1,5867 3,169.33 o.ODE+00 3917-3+01 7.73E+01
Pu-238 1.6537SE01 1,584.67 3,169.33 .0ODE+00 2.43E+02 4.97E+02
Pu-236 6.41921-04 1,584.67 .169033 1.OE+30 1.104-+00 21.20E+4
P-240 197631042 1,584.67 3,169.33 0.O0E+00 026E2+0 16.0E+03
P r241 1-3433E-01 1,58.67 ,189e33 QODE+oo Z13E+02 426E+02
Pu-242 &0os11E-w 1,584.67 3,169.33 o.ODE+oo 4.sDE403 9380E43

Rs-22s 5-5079E-1 t 1,584.67 X16e933 QODOE+OO a73E-s 1.75E407

Ra-22B 1.3335E-14 1,584.67 3,1619.33 o.DOE+oO 2.11E-11 4.23E-11I

RU 106 7.3390E46 1,584.67 3,169.33 QODOE+OO 1.1GE402 Z33E42

Se 79 1.233sE405 1,54.67 3,169.33 QODOE+OO 1.96E42 3&91E-M

Sn-12B 1.0194E456 1,584.67 3,169.33 QODE1+OO 1.62E402 5323E42

sr-g 1.9D64E+00 1,584.67 3,169.33 =.D+0 &2+3 60E0

Tc499 3.8066E-04 1.584.67 3i16s.33 O.OOE+OO &03E-01 1.21E+OO

Th229 4.9l19SE-12 1,584.67 3,169.33 QODOE+OO 7so0E49 1.56E-MB

Th-23D 1.0s47E4B tsB4.67 %169.33 o.OOE+OO 1.67E-0s 334E-05

ThZ232 2e0705E-14 1,584.67 3,16933 QOOE+OO 3.2sE-11 ffs6E-11

TI-208 4.8827E-09 1,584.67 3,16933 o ooE+eo 7.74E-0s 1.ssE044

U-232 1.3414E4U7 11584.67 3.1693 O.OOE+OO Z.13E404 4.2sE44 Thermal Power
U-233 3&7679E49 1,584.67 3,169.33 Q.OOE+OO 5.97E46 1.19E405 Nominal Heal Sounding .
U-234 5.2047E405 1,584.67 3,169.33 QODOE+OO 825E402 1.65E41 Ouw nos- HlOuqwu
U-235 -ZB661E48 1,5"467 0.00 1.40E42 9.41E403 1.4CE42 (wf) (wat
U-238 1.6701E405 1.584.67 3,169.33 QODOE+OO Z.65E402 529E402 4siiE+D 917E+
U-238 -9.4194E49 1,5"84 7 QOO0 1.63E-C4 1.48E404 1 .83E404 Total Tota
Y4D0 1.9070E+eO 1,58467 3,169.33 QDDOE+OO 3.02E+03 _ .04E+03
Oter Radb n r d03 Q9E+03 6.17E+C3

IIL Te et Sdecffou S- s, i8i" S&n:_ _ ad _ __C__*,_ ___ __:_-_
T.nvat Senecticm Sumnnniy

Fo SF tUed Basis for Parnileter Differencow!
Rect odr ter: HEAW WATER HEAVY WATER

Fu dCl ln ALUM ALUM
BOL HU Ccasn U U

0 Eichkment 9301903552 40W 100

Bu-11p Snmalry (Wd)' 'last for bunup used in estnate:
From SFD E_ _ _ _

XMIMak! 1.5846 W bms ciadeft s he meffwm desye4
eoundbW 3.169.33 bo sIsUm be toleuii bwn*

Estimated wui Etatd04HiOen0.tI
muvBwlwwor Gie un"* EtbW EL HIA~e M Hl

Nor_ _ _: _ os2 1.01
Bo-dig- I C6

'Reaclor sKicbWf, COre rmcvi. stonage. sppkt or o0ter dab condimtg W Irsdall coased O hd .

aToM WnW for afl essodated witl * woIhiseg must be dvlkbd by BOL havy med bmmo 9 c e lxp vak. (MWdG'MT).

J
'I

-j

ji

J

-
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Fuel Radionuclide bwentory Worksheet

X.Fu iandal Tutats tn ation-i ,
Fuel Name: JRR-3M (ULAX LEU)

SUF o. 1068
Fuel Units & Descr. 111 20 FLATPLATES
Heavy Metal Mas: BOL.165.701kg: EOLI157T.43g
ROD Sage St.: SRS

'Fuel decay st date: 1969
Estimatesbasef: 2010

Template: HFSR (eavy Water, Aimn., 10 b 20% U)
STeMPlate qmi(MW4): 15

Template 3OL Heavy Metat Alm (AM: 0.0034251
T-nntt na Tbh- 20 arns

Estimated
Canister usage:

1 4r.6

3L Xte s b Y.,, Y. Gamma Sources

Photon Total
Ci/LWd From Nominsa Bounding Fuel hlal Activiy Nominal Fuel Bounding Fuel Ener Phtotoulsec

Radtonuclide Template Fuel Bumup (LWdf Burnup (UWd)f MCO) lventorles(C) InventorlesCI) Gouip (boutlng)
Ac-227 8.5=3E-10 8,29.12 16,458.25 000E+00 7.02E-06 1.40E4-05 Avg. MeV
Amn241 22753E-02 6,229.12 16,458.25 O.OOE+00 1.87E+02 3.74E+02 00150 1.668E+15
Am-242m 8.9133E-06 8,29.12 18,458.25 O.ODE+00 7.33E-02 1.47E-01 0250 3.64E14
Am-243 6.4007E-06 8.229.12 16,45825 0.00E+00 527E-02 1.05E-01 0.0375 3.043E+14
C-14 2.9020E-08 8.229.12 16,458.25 0.0E+C00 2.444-04 4.87E-04 0.0575 3272E+14
0-36 5.9513E-35 8.229.12 16,45825 O.ODE+00 4.90E-31 9.79E-31 0.0850 1.s51E+14
Cm-243 22067E-06 8,229.12 16,458.25 O.ODE+00 1.82E-02 3.64E-02 0.1250 1314E+14
Cm-244 1.1007E-04 8,229.12 16,458.25 Q.ODE+00 9.06E-01 = .81E+00 0220 1.682E+14
CO-60 1.6340E-05 8,229.12 16,458.25 QOD.E+00 1.34E-01 2.69Et01 03750 7.320E13
Cs-134 2.1353E03 8,229.12 16,458.25 0.00E+00 1.76E+01 .51E+O1 05750 1.42E+15
Cs-135 4.8607E406 8,729.12 6,458.25 O.ODE+00 4.00E-Oz2 .O0E-02 0o50 1.85+13
Cs-137 2.0227E+00 8,229.12 16,458.25 0.00E+00 1.66E+04 3,33E+04

_ Eu-154 2.0887E-02
Eu-155 4.733E+07

5e60OE+4
8,229.1 6,458.25 OOOE+00 3.84E+01 78E+01 I 3X50O 2270E05

E07 8,229.12 16,458.25 0.OOE+00 5.89E403 1.18E-02 I o.0000 3A52E+C4
Kr-85 1.0240E201 8,229.12 16,458.25 ODOE+Oo 8A3E+02 iB9E+03 _
Np-237 a.7227E406 8,229.12 16,458.25 O0.00+00 3.06E-02 8.13E402
Pa-231 2.6727E-09 8,229.12 16,458.25 0.O0E+00 2.20E-05 4.40E-05
Pb-210 4.3313E-14 8,229.12 16,45825 0OOE+00 3.56E-10 7.13E-10
Pm-147 4.6307E-02 8,229.12 16.458.25 .OOE+00 3.81 E+02 7.62E+02
Pu-23 5.5273-E3 8,729.12 16,45825 - LOOE+00 4.55E+01 9.10*EOt
Pu-239 1.0313E-02 8,229.12 16,458.25 0OOE+00 8.49E+01 1.70E+02
Pu-240 5.4180.E03 8,229.12 16,458.25 0.00E+00 4.46E+8t01 92E+01
P-241 3.7573E-01 8,29.12 16,458.25 Q.OOE.00 3.09E+03 6.18E+03
Pu-242 .0713E-06 .8,229.12 16,458.25 OOE+00 2.53E-02 5.05E-02
Ra-226 2.3807E-13 8229.12 16,458.25 QOOE+D00 I
Ra-228 1

86229.1 1.03E41 2.06E-01
1.1393E-05 8,229.12 16,458.25 O.OOE+00 9.38E-2 1.88-E01

.4r90 1.400E+00 8,229.12 16,458.25 O.OOE+00 1.51E+04 3.03E+04
1oqoo.eo uAa.rn+,.RJ ,100�4iA1

TC-W 6,2Y.1Z 1C,4R)25o .UX--+W %+=W

Th-229
TIF230
Th7M2

&.8947E-13

E-10 O
O.E+00 6252E-0 12SE-04

U-2 2.074 Thermal Power
Nominal HeNt Sounding

Oubout Hem Cutout7.65E-03
0.00 7.10E-02 .02E-02 710E-2 Wtt fWaft)

0.ODE+00 1.07E-01 2.14E2-1 175.02 1E4=_
4.46E-02 4.45E-02 4.46E-02 I Total Total

E+00 8,229.12 16.45825 O.ODE+00 151E+04 8.03E+04
Oher 1.58E+04 8.16E+04

an. s

* I ~~~Remactr Moderator. FrAnY WATE
a- Fuel Cbddig:l ALUMa

11101 MU Constituents: ZUZ I
SOt Enrichment %.-I 1913

_ asis for Penameter Differences:
I I

1010

Bumup Szzxary LMWd? Fn si0j kw burnmp used I estimate:

Fron SFD -* Idmd db unx e s
N8=-2 t lUl ObV hin t meass dedh b eer S indt.

_un"M Multiplier IstEstiEated 8.anuplOI

'Reactor **lomi, me removal, ae. eh1p10g or el We cotAm g VW kmadathan eased ior fe.

_TOW bufW q, lor1 ul asohated MOl his worksheet must be dvkbd by BCX heavy metal mass 1 pt W cI lWu vaus (MWVT).
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-i
Fuel Radionuclide Inventory Worksheet

I, Fuel ^a4Teulatwwma.II..o.., ..
Fuel Narsw JAR-4 I3LEU)

SNF D 0. 1071
Fuel Unks & Deem: 47 -ASSEMBLY
Heay ll Mea BOL-47kg; EOL.44.SSSlg
ROD Stage Slts SRS

'Fuel decay start del 1989
Esthmate a oal 2010

Temaplee: ATR (Ugt Water. An., e60to b100%. U)
'Temptls BumupP(Udw 3672

Template B0. Heamy Mew Mea MT: 0.00116669

Estinated
Canister usage:

1rxw
1 1.96 1

j

JIL Estimatst iaO 5. 1b It Y. yb Gaam* sousce.
Photon Tod

CUMWd Frone Nominal Bouwdig Fudel ilntl Activity Nominal Fud Bounding Fuel Energy PhotonWsee
RadlonuclIldh Tenmlate Fuel Burnup (UWd Bumup (UWd'f (C) Iventorveny trvtodCI) Group (bounding)
Av-2Z7 6.6313E-10 2,221.04 4,442.09 O.ODE+00 1.7E-06 2.95E-06 Avg. IeV
An-241 2.0060E-03 2,221.04 4,442.09 0.ODE00 4.46E+00 891E+00 OD150 4.689E614
Amr-242m 4.2429E-07 2,221.04 4,442.0c O.OOE+00 9.42E04 1.sE-03 .0C20 S.751E+13
Am-243 1.4899E-Of 2,221.04 4,442.09 O.ODE+00 3.31E-3 6.622E-03 0.0375 S-505E+13
C-14 5.7135E-0Q 2,221.04 4,442.09 O.OOE+00 1.27E-05 2.54E-05 0.0575 9.1096+13
Cl3-N 1.3124E-32 2,221.04 4,442.09 0.00E+00 2.91E 22 SM3E-29 0.060 .5$04E+13
Cm-243 17.443E-07 2,221.04 4,442.09 O.OE+00 3.65E7-4 7 3.34E4 0.1250 3.725E+.3
C-244 Z.9330E-05 2,221.04 4,442.09 O.OE+00 f.51E402 14.0E-01 02200 4.750E+13
co-O 5318E6OE-06 2,221.04 4,442.09 0.00E+00 1.18E-02 424.02 0.3750 a468E11O
Cs-134 3.1563E4-3 2,221.04 4,442.09 O.OE+00 7.01E+00 1.40E+01 06750 8373E+14
Cs-135 3.4277E-4 2221.04 4,442.09 O.OOE+00 7.6fE-43 i.53E02 2-1 1702E+i2
Cs-137 6.0313E+00 2,2.04 4,442.09 O.OOE+00 411E+03 9.02E+03 12500 3252E+1
Eu-154 Z1.23E-05 2,221.04 4,442.09 .OOE+00 s.44E+01 1.03E+02 1.7580 1A94E+14

Eun155 4.817#4-03 2,221.04 4,442.09 O.OE+O 1.07E+01 2.14E+01 22500 131 1E+07
Fe-SS 1.2397E404 2,221.04 4,442.09 O.OOE+00 2.7sE40 5.51E41 37500 7.411E+W
To-QO 4.5f97E-03 2,221.04 4,442.09 0.00E+00 1.01E+01 .803E+01 3.500 1411E4
N-129 7-53OOE07 2,221.04 4,442.09 O.OOE+OO 1.ff7E43 3-4E43 S.OYO I 9q5JE+03

Kr-85 1.0850Et- 2,221.04 4,442.09 O.OE+0+00 41E+, 2 4.826+02 7.0WO Z15tE.02
Np-237 9.55ff1E-ff 2,221.04 4,442.09 .OODE+00 Z.12E402 4.24E402 11.0D00 Z419E+01
PT-231 2.0359E4-9 22;.04 4,442.09 O.ODE+00 4.92E4ff 1.04E-4
PbT-23 4.9728E-11 2,=22.04 4,442.09 O.OOE+00 1.10E2- 82.1E7
Pm1-7 4.60242E02 2,22.04 4,442.09 0ooE+00 1.08E-02 Z.15E+02
Pu-938 13ZS54E M 2.221.04 4.S4eB oa OUOOE+DO 4.05E0e1 a1e1E+o1
Pu-239 4.2810E404 2.21.04 4.442.09 DO.COE+00 9.51E401 1.9DE+OO
Pu-240 2.436fSE-04 2,221.04 4,442.09 O ODE+aO 5.41E.01 I.OSE+00

Pu-241 3.3415E402 2,221.04 4,442.09 O.OOE+00 7.42E+01 1.48E+02

Pu-242 3.6323E407 2,221.04 4,442.09 QOD0E+OO s.a7E404 1.81E43

Ra-226 2.2854E-10 2,221.04 4,442.09 O.OOE+OO 5.08E-07 1.02E-06

Ra-228 1.2425E-14 2,221.04 4,442.09 O.OOE+OO Z.76E-11 5.52E-11

RU 108 a-3589E-0 2=.04 4.442.09 O.ODE+00 1.41E402 Z2ES-02

So-79 12933E-05 2J.t.04 4,442.09 O.ODE+00 2.87E-02 5.74E-02

Sn-126 1.1574E-OS 2.M2.04 4.44zos O OOE+00 2.57E-02 5.14E2

Sr-90 1.9248E+OD 2,221.04 4,442.09 O.OaE+00 4.28E+03 8.65E+03

Tc49 4.2239E404 2,224.04 4,442.09 OUODE+OO lSoEa1 1aW 1E*0
The22s _ _ _ _ __3E-12 2,221.04 4_442_0_ _ QOOE+OO 1.13E48 2-_6E_0_

Th-230 4.1885E-08 2,221.04 4,442.09 O.OOE+OO 9.3DE405 1.96E44

Th-232 1.927DE-14 2,221.04 4,442.09 QOD0E+OO 4.28E-11 8.5wE11

71-206 4.6024E-0 2,221.04 4,442.09 O.ODE+eO 1.02E.04 2.04E.4s

U-232 1258E407 2M.04 4,442.09 O.ODE+OO 2.79E404 5.S9E-04 Thnumal Power

UZ33 25875E-s 22,1.04 4,U42.0s o.ODE+00 h74E408 1.15E-05 "ondn Heaf Boundig
Li34 138450E44 22=1-04 4,442zos O.ODE+OO 4.10E-01 6.20E401 Output Had Output.
u23s -Z.7235E480 222.04 QO.O Z03E402 1.43E4;i Z.03E402 (waft (ats

U;2-6 I 5453E OS 2,221.04 4,442.09 O OOE+OD 3.44E402 6.88E42 s2gSE+0, 1 SE+02

U23S 42ss81E-0s 2,221.04 0 ooo 1.26E402 t.25E42 12sE-02 Toa Tota
Y-OD 1.9254E+00 2,221.04 4,442.09 O.ODE+OD 4.2sE+03 &s#5+as

Other R alrucie 4.3DE+03 as59E+03

umTermlate Scectionsonvotr BUrnab Somry-

Temnplte Selection Summary
Fro SFD Useb fo Parantr Diltecm

norcw 140darstar. UGffWATER Ur Tw^Trm TTnwatd b0r. H 101.H
FUad Caddhnq ALUM lr hrl maka ATR Terras an al bd one parmer (w~r4 m A1Ra Nes_

SOLa HU CoMst ent: U U
SLM Enrichment o 20 eo 100t

Burnup Sunrwnw {Elwql faor bumnup used in estimate:

Frorn SFD ~ Ead.

Nanhsl ~~~~~~~~~Z221.04ffi calmrid haT heeirme bl dsrh d

Soundbg ~~~~~~~~4 ,442.5t bwnV _ken* W

Checks :

BupI U"IP GhM su_ Estmtd EOS HW1Givas EOL HIE

"NoMh&l 0.1E 1

Bsoundw 0.30

'Rlacor slawNcr removlstrg, shdIpphV or othr does con ail Iraiain cesdlor hd.

'ToS burnu fo so bd assodiatd wmh a wo* mud be diidd by SOL heavy ae mas so go lcf bnupw vaims (MWmT).

J

.3

J

i
J

I

-. 0

-J

00EISNF/R12P-078
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Fuel Radlonuclide Inventory Werksheet
&Fad and rtuiltce Infin " m I . .

F"el Manw. JRR-4 (UALX FEUL)
SNF e .50s

Fuel Units & Decr- 43- ASSEMBLY
Heavy Metal Ma: BOL-7.676kg; EOL6338kg
RO Stoge SieW SRS

'Fuel decy art date: 1989
Estles as o 201O

Templatre ATR (puht Water. Aan., 60 b 100%. U)
-Trnplate Brnup(UWd): 3672

Temlae OL Heavy eta Mass (UT): 0.00116689
Ta-em te Deay Ttnec 20 yeas

Estkiated
Canister usaoe:

16*x10,
I1.19

¶. Estitn :- nM X. Xb b Y. yb Garnna Souroes
I Photon Total

CUIId From Nominal Boundint Fuel hinal Actidty Nominal Fuel Sounding Fuel Energy Photonstsee

Radionuctide Temlate Fuel Bumup (AWd Gurnup (MWW (C) hivtoeeCI) lnvetorles(O) Group (bounding)

Ac-227 6.6313E-10 1,266.45 2,532.90 0.00E+00 8.40E-07 1.68E-06 IAvg. MV
Am-241 2.0060&E- 1,266.45 2,532.90 O.O(E+00 2.54E+00 5.08E+ 0.0150 2Z674E+14
Arn-242m
Arn-243
C-14
CI-3

1,268.45 2,532.90 0.00E+00 5.37E-04
t,286.45

5.7135E-09 t

2,532.90 0O.tE+00
2,532.90 QO.E+00
2,532.90 0O.tE+00
2,532.90 0.3E+00
2,532.90 Q0.0E+00

3.32E-29 0.0650 3.139E+13
2.06E-04 4.tE-04 0.1250 2.124E+13

126ti45 3.71E-02 7A3E-02 02250 2.708E+13
126ti45 2,532.90 0.00E+00 6.7403 1.35E-02

Cs-134 1,266.45 2S32.90 0.OOE+00 4
03750 1.179E+13
0o5750 1.323E+14
0.8500 3251E+12
12500 1.868E+12

Cs-135 3t4477E-06
Cs-137 2.0313E+00
Eu-154

1,266.45
1,2645
1,26.45
1,26.45
1,26.45
1266.45

621E+01 1.7500 S2E+10

2532.90

6.10E+00 1.22E+01 2.250 7A74E+06
2.532.90 0.OOE+00 157041 314Et01 2.7500 4226E+06
2,632.90 O.ODE+00 6.79E+OO 1.16E+01 3.5wO 1.941E+04

Kr-W I

Pa-231

1.0650E0t

L0359E-09

12668.5 2,532.90 O.ODE+00 9.54E-04 1.91E-3 500 1.098E+03
1t26845 2,532.90 O.ODE+00
1,266.45 2,532.90 O.OE+O
1,266.45 2,532.90 1

1.37E+02 2.75E+02
1t21E402 2.42E-02
2.58E-06 5.16E-06
6.30E-4 126E-07
6.14t+01 123E+02

Pb-210 4.9728E-1
Pn

2.532.90 O.0OE+00 2.31E+01 4.62E+01
1288.45 2.532.90 O.0OE+00 S42E-01 1.0SE+00

Pu-240 1,266.45 2,532.90 0.000+00
Pu-241 3341sE-02 12ee.45 2,532.90 4
PU-242 3&6329E-07 1,266.45

3.09E-01 6.17E-01
42300o1 8.46E+01
4.80E-04 920E-04
2.9E-07 6.79E-07
1.57E-11 3AS1E-11

Ra-226
Ra-228

.+00 8.06-E3 1.61E-02
2.632.90 0O.E0+00 1.64E-02 3.2BE-02

1266.45 2,532.90 0.00+,00 1.47E-02 2.93E-02
Sr-go 1.9248E+00 1,266.45 2,532.90 0O0OE+00
To-GO 42239E-04 1,266.45 2,532.90 .oaoE+00
Th-229
Th23D

5.0953E-12
A P1A5F-

1,266.45 2,532.90 1

2.44E+03 4.56E+03
5.3SE-01 1.07E+00

645E-09 129E46
S.30E-05 1.06E-04
2Z44E-11 4.88-11

T1-20 o.O0E+00 s e83-05 1.17E-04
232.90 .0oE+00 1s4-04 3.19E-04 Thermal Power

- - - --- -
2,3.90 O.OoE+00

2,53290 O.OOE+00 234-01 4.67E-1
Nominal Nest Bounding

Output Nea output4 1266.45
U-235 -2.7235E-0 6 1,266.45 0.00 1.s4E-02 120E-02 1.54E-02 (Wa (watts)

5 1,266.45 2,390 0.00E+00 1.9sE-02 as92E42 I .&.01 6.040+01
9 1,26.45 0.00 1.805E04 1.74E-04 1.E4-04 Total Total

4+00 1.266.45 2,53290 .OOE+00 2.44E+03 4.8sE+03
_ 2.45E+03 4.90E+83

asis fo Parameter Differences:Froan SFl Used

eact Mdeto UIGHTWA1ER UGrr WAISR

Fuel ClddW ALUM ALU1M

304 HU Cesthitentsr U U
SOL .Enuiclme %.I 832004799 s0I 100

|eumup Sununary (MWl)W
From SFD I Estdbd

Basis for bunmup used In estimate:

I

NHdmr: Ei = =4 oni laip Cdalided born tueM v MetW Mm ds*WWa.
90B dqkOW r uanud t beltc MtaklW tawap.

I
Ietmated - I

Eumup 1ultptler Given umnup I
:1 021

Esthmated EOL HWGIvn EOL H0
-I tD11

I.

'Reactor dw*ldwn. cme rajmovd, toe adpping or dhsr date confimIrg th rhadaton cead Mr uel.

Ttetl bup kfr Ull k asociatd with ais woulheet iAnt be dvldd by BOL eavy metal mast I got OkeclIc buimpt vIsk (MWdMT).

DOE/SNFIIIEP-078
Revfsion 0
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I
Fuel Radionuclide Inventory Worksheet

L Fuel and Tcralat In f, ,.ilou
Fuel NHn. JRR-4 (UALX HEUI

SNF D O 1070
Fuel UnisA De5e 11 -ASSMBLY
Heavy MaW Mea: 6C0BL.I14kg EOL1.621kg
R00 Stcaga Sits: SRS

'Fuel decay sart d2W 199
Estimatee as ot 2010

Teanlat ATR tWater, Ahn. 60 I1D I00%. U)
2
TenlWIa Bumue(MWd) 3572

Tempiate S0L Heas Mal man (111T): 0.00116639
Tempie Dec" 1 20 yvews

Estinated
Canister us4 ii

1Sx1' .
| 0.31 |

iIL Estinmi_ .i In N. xb b y. yb Gamme Sourcen

Photo TotalW
CI/MWd FroM Nomina Bounding Fuel Iiltial Activity Nominal Fuel Bounding Fuel Energy photonsfaec

itadionucilds Temphat Fuel Burnup (UWd) Bunkup (UWrI (Cl) Imnvntorles(CI) Inventode,(C Group (bounding)
Ac-227 6.6313E-10 323.96 647.95 O.OOE00 215E-07 4.30E-07 Av. MOV
Arr-241 2.00E-03 323.9 647.95 IXO0EOD Q50E-01 1.30E+00 om50 GA40E+13
Am-242m 42429E-C7 323.90 647.95 .OOOE+00 1.37E-04 2.75E-04 0.0250 1422E+13
Arn,243 1.4899E8-0 323.96 647.95 0.00E+00 4.83E04 968E-04 0.0375 1241E+13
C-14 5.7135E409 323.9e 647.95 0.00E+00 1.85E-08 3.70E-06 0.0675 1.32*+13
C;36 1.3124E-2 323.98 647.96 O.OOE+00 425E-30 .SOE0-30 0.Cso 8E009E+12
Cm-243 1.6443E-07 323.98 647.95 0.OOE+00 5-33E-05 1.07E04 0.1250 5433E+12
CM-244 2933DE-05 323.96 647.96 O.OE+00 9S0E8-03 1.90E-02 02250 6.288E+12
C-o-O 5.3186E-08 323.96 647.96 0.008E+0 1.72E-03 3.45E-03 02750 3.016E+12
Cs-134 3.1563E-03 323.98 647.96 O.OOE+00 1.02E+00 2.05E+00 05750 4.919E+13
CS-135 3.4477E-01 323.96 647.96 0.00E+00 1.12E4- 2.23E-03 0.80 8.317E+11

a-137 2.0313E+00 323.96 647.96 O.OOE+O 6.588+02 1.32E+03 12500 4.749E811
Eu-164 2.4513.E-2 323.98 647.95 O.OOE+00 7.94E+00 1.59E+01 1.7500 2.180E+10
Eu-155 4.8175E-03 323.96 647.96 0.00E+00 1.58E+00 312E+00 Z2500 1S128.06

J
i
I

Fe-55 27500 1.081E806

-129 7.5300E-07 323.98 647.96 0.00E+C00 244E-04 4.88E-04 _
Kr-85
W237

323.98 647.96 0.00+00 3,52E+01 7.03E+01 I 7.00D0 110O8E01
323.98 647.96 0.00E+00 3tOE-03 8.19E-03 I 11.00 3.475E+00
323.96 647.96 O.OOE+00 &6OE-07 1.32E-06 I

J
Pa-231
P5-210 4.9728E-11 323.98 647.95 0.00E+00 1.1E-06 3.22E-4
Prn.147 4.8502E-02 323.98 647.96 O.OOE+00 1.57E+01 3.14E+01
Pu-23 1854E-02 323.98 647.96 0.008+00 5.91E+00 .16E8+01
Pu-239 4281,E-04 323.98 647.95 O.OE+00 1.39E-1 2.77E-01
PU-240 2.4388E-04 323.9Y 647.95 0.00E+00 7.89-E2 1.58E-01
PU-241 3.3415#-02 323.98 647.95 O.OOE+00 1.08E+01 217E+01
Pu-242 3.6329E-07 323.98 647.95 0.00E+00 1.18A-04 2.35#-04
Ra-226 2.284-10 323.98 647.95 O.OE+00 7.40E-06 1.4UE-07
Fla-228 12426E-14 323.96 847.96 0.00E+00 4.03E-12 8.05E-12
Ru-1OS 6.3569E-08 323.96 647.95 O.OE+0O 2.06E-03 4.12E-03
So-79 12933E-05 323.98 647.96 0.00E+00 4.19E-03 838^E-3
Sn-126 11674E-05 323.98 647.95 0.00E+00 3.75-03 7.50E-03
Sr-so 1.9248E+00 323.98 647.95 0O.0E+00 624E+02 1.25E+03
Tc-9 42239E404 323.98 647.95 0.OOE+00 1.37E-1 2.74E-01
Th-229 5.0963E-12 323.96 647.96 O.OOE+00 1.66E-09 330E-09
Th-230 4.188E-O 323.96 647.9S 0.OOE+00 1.--05 2.71E-0

-I
J
Ip

7T5-232 1I
TF-208 4
U-232 1.

QOOE+C00 624E-12 1258-11
O.OOE+00 1.49E-05 2.98E-6

252E-07 9 3238 647.95 0.O0OE+OO 4.08E-05 8.15E-05 Thermal Power
Nominal Hag Bounding

Output. Heal Output
(Wat) - (Wafts)
7.72En 1.51401

Total Total

J
323.98

Y-90 1.9254E+00 323.96 647.95 O.OO+C00 824E+02 125E+03
°1he Radkinuclklde 627E+02 1.25E+03

HILE is SeT ectiok Sumanv e p, Bm an Citdrp__ _ __ _ __ _ __ _ __ __h_ _-

Temulab Selection Summ
From SFD Used Basis for Pa iffeJrnce:

Reascor |oderatUGHTWATM UGIHiTWAlER
Fuel Claddig: AU ALUM

01 HM ConstitW. U U
BOLEnrich i %1 933204799 6010100

Burmup Summry - Basl for burup used In esilate
Frn_ SFD | EastVwased m

NonJn hn* cdaftled^ km f t323. b bt ms desltoy
Oound: [| ~ 647. basq e e a viW bA"W

_Etinated Burn
BuulMuRID Given uru Estimated E0O. HMIWOlve E01. KM

Nil .502 _ 1.01
,~~~~ 1 0 _ _ _It _ D _ ... . _ . _ _ _ _ _ _ _ . _ _ . . _ _ _ . . _ _ . _ _ :

'Reecter sluklmn, Coe RFMI., Strage, dSiPPb OF Ow dhcr dale corimnl*V Sl racafka Mead kW id.

oTow awforaid assodatd wil I oiw h mudbe iidad dby .h3eavy id meya i gel- i btafssq vvalse(MWdl).

DOEJSNWlREP-07
Reviskin 0
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Fuel Radionucide Inventory Worksheet . -

Fuel Name: KURR 4UALX-HEU) JAPAN
Sr& ID .eo1

Fuel Units & Dscr: 210 -18 CURVED PLATES
Heavy Metal Mas: B0U-408824kg: EO-33.48kg
ROD Storage Sie: SRS

'Fuel decay de daW. 200s
Eatknades as d 2010

Template: ATR lJgh Waler, Alum., eolo 100%. U)
*Femplae B~-up(MW): 3572

Trnplate BOL Heavy Metal Mass (UTl): 0.00116689
Twrmlfte Decay ThIe 5 vears

Estinated
Canister usage

18]x10*
6.6f7 1

IL Estimates - 5. X b Y. Yb Gamma Somaes

Photon Total
CltlWd From Nominal Bounding Fuel Witial Atlivlty Nominal Fuel Bounding Fuel Energy Photonstsec

Radlonucide Tnplate Fuel Bunup (WdMW Burnup (UWd) (Cl) Inventores(CI) kwsntorfe(iC) Group bounding)
Ac-227 1.4545E-40 6,954.91 13,909.82 0.OOE+00 1.O1E-06 2.02E-06 Avg. e*V
Am-241 1.1190E-03 6,954.91 13,909.82 0.OOE+00 7.78E+00 1.56E+01 0.150 2684E+15
AM-242m 45425E-07 6,954.91 13.909.82 O.OOE+00 3.16E-03 6.32E-03 0.0250 5781E+14
Am-243 1.4921E406 6,954.91 13,909.82 O.OOE+00 1.04E02 2.08E-02 0.7s5 5335E+14
C-14 S7244E-09 6,954.91 13,909.82 O.OE+00 3.98E-05 7.96E05 0.0s75 5246E+14
Cl36 1.3124E-2 6,964.91 13,909.82 0.OOE+00 9.13E-29 1.83E-28 o0osso &34E+14
Cnb-243 2.3676E407 6.9S4.91 13,909.82 QOOE+OO 1.65E403 3.29E403 0.1250 Zes6E+14
Cm-244 S2C42E-05 6,954.91 13,909.82 O.OOE+OO 3.62E401 7 24E-01 0225D Z83YE+t4

Co-60 3.82C0E-0 6,964.91 13,909.82 0OE+00 2.66E-03 S.31E-01 omo7W 1.572E+14
Cs-134 485693E-01 6,954.91 13,909.82 0.OOE+00 339E+03 &677E+03 7s.00 .SSE+18
Cs-135 .4477E-06 6,954.91 13,909.82 O.OE+00 2.40E-02 45.0E-02 11000 Z.30E+14
Cs 137 2.8731E+00 6,954.91 13,909382 Q.OOE+OO ZeOE+04 4.00E+04 I20 4.9tOE+15
Eu-154 &2053E402 C,954.91 13909.82 O.OOE+OO 5.71E+02 1.14E+03 t.7seo Z059E+12
Eu-155 3.9134E402 8,954.91 13909.82 Q.OOE+OO 2.72E+02 5.44E+02 22500 4.5tSE+12

Fe465 6.7429E403 6 .954.91 1--W98 _ .OE0 4.6E_0 z 78E01 - Z4BSE+10

H43 1.0599E402 6,954.91 13909.82 O.OOE+00 737Er01 1.47E+02 325"O Z75sE+Ws

R-129 7.6300E407 4,954.91 13909.82 Q.OOE+OO 5.24E403 1.05E402 IcOOD 6 241E+OS

Kr-85 2.8596E-01 6,954.91 13909.82 QO.oE+00 1 .99E+03 3.96E+03 7A oco 9.117EM42

Np237 9.5479E-06 6,954.91 13909.82 O.OOE+OO 6.64E402 1.33E401 Ili=D 1036E402

Pa-231 &9297E-10
Pb-210

2.0550E-02 6,954.91 13,909.82 O.OE+00 1.43E+02 2.86E+02
Pu-239 4.2e38E404 6,964.91 13,909.82 O.OOE+00 2.98E+00 5.96E+00
PU-240 24401E-04 6,954.91 13,909.82 O.OOE+00 1.70E+00 3.39E+O0
Pu-241 6&e764E-02 6,964.91 13.909.82 O.OE+00 4.78E+02 9-56E+02
Pu-242 3.6329E-07 6,954.91 13,909.82 O.OOE+00 2.53E-03 5.06E-03
Ra-226 3.846E-11 6,954.91 13,909.82 O.OE0+00 2.65E-07 .29E-07
Ra-228 Z9902E-15 6,964.91 13,909.82 O.OOE+00 2.08E-11 4.16E-11
Ru-106 1.9055E-01 6,964.91 13,909.82 O.OOE+00 1.33E+03 2.6sE+03
Se-79 12936E-05 6,964.91 13,909.82 0OOE+00 9.00E-02 1.80E-01
Sn-126 1.1574E-05 6,954.91 13.909.82 O.OOE+00 8.06E-02 1.61 E-01
Sr-90 2.7505E+00 6,964.91 13,909.82 0.OOE+00 1.91E+04 383E+04
Tc-99 4.2239E-04 6,954.91 13,909.82 O.OOE+00 2.94E+00 5A88E+00

1.8848E-12 54

44063E
13151E
1.9564E
.8371E

-2.72351
15493E

-4.28511
2.75Q5E

E-48

-07
E-09
E-04

6,964.91 13,909.82 O.OE+00 3.06E-04 6.13E-04 _

6,954.91 13,909.82 o.ooE+00 9.15E-04 1.83Ea03 Thenmal Power

6,964.91 13,909.82 O.OOE+00 1.36E-05 2.72E-05 lNodinal Heat Sounding
6,954.91 13,909.82 QO.OE+00 1286+00 2.56E+00 Out t0 COutou

4-06 6,954.91 0.00 822E-02 6.33E-02 8.22E-02 (waft) Mane_ _
E456 6,954.91 13,909.82 O.OE+00 i.o8E-01 2.16E-01 I 3J3E4+2 7.5E+02
E-09 6,964.91 0.00 9.36E-04 9.07E-04 9E36E-04 Total Total
+00 6,954.91 13,909.82 O.OOE+00 1.91E+04 3.83E+04 I

-4 358E+04 7.15E+04

s2is for Parameter DlffelneFree, SF 0 U ad
R Necor Moert. Utaf WATER UGh~T W^TER

_ F-d C-ddh:. AD ALUMJ

soL Enwichment% 93.175 1eI 100

up Swmmar plW' _ Basis fr burnup used In estimate:
Fran 3FD | Estimated

Nomlnal: 6,954.91) l hntdaised _som to " metml derod.
Bonding 13J.90 9S 2Im hnE _rd bblks _ bMp.

Etknle Bump
nup mutiuplf wGin Burrmp Estirated EOL HNM/Glen EOL HU

onlin O_4 _ 1 1.01 |

'Readetr dsdown. core nmo, e. hppng oratwer doleOrl g ai n md la r had.

-rotal _nW lor O u1t heated eith tis wmlsheet mud be dvided by OL heavy metl me bO get spedfic bunWt vdaes (MWWT.
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I
Fuel Radionuclide Inventory Worksheet

L Fl and-anpatod f Inatio , o.,-t
Fuel Nia LWR SAMPLES

SMF 3 #. 134
Fuie Units & Dsee 65- ROD
Heavy Meaw Maw: BOL ; EOL.12.74kg
ROD Slorage Saw. INEEL

'Fue decay art da 196
Eaesi as of: 20o

Temrmate: (Worst Can)
'rempteawluupTwwd: ez5

Templats Sol. Hev mewt ma (U1T) 0.0018685
Template Decay Thm z 35 year

Estknated
Canister 2ej

I 0.18

iIL Estimates X. x, b . n Gamma Soures
Photon Total

CUIIWd Fron Nominal - Boundeng Fuel Intlal ActHy Nom Fuel Bo g Fuel Energy PhWtonatsev
Ratfdnuclid Template Fuel Bumnup (UWd) Bunup (IWcO (CO bvenhtoes(CI) Inventodles(Ci) Group (boundirg)
Ac-227 2.3072E-00 12,107.49 12,107.49 O.OOE+00 2.79E-02 2.79#-02 Avg6 11V
An-241 a4448E+00 1Z107.49 12,107.49 0.03E+00 1.02E+05 1.02E+05 OD150 1.484E+16
Am-242m, 1.684842- 12,107.49 12,107.49 O0.0E+00 2.04E+02 2.04E+02 0.0200 2.8522+15
An-243 1.6320E-02 12,107.49 12,107.49 O.OOE+OO 1.98E+02 1.98E+02 0.0375 2.79E+15
C-14 1.2090E401 12107.49 12,107.49 0.QOE+00 1.46E+03 1.46E+03 0.057S 4.0586+15
C036 22849E-03 12,107.49 12,107.49 0.OOE+00 2.77E+01 2-77E.01 0.060 1e42E+.1
C-243 1.6B24E-04 12,107.49 1Z107.49 0.03E+00 1.2sE+01 1.26E+41 0.1Z00 1241E+1s
CK-244 .6s48E-01 12.107.49 12,107.49 O.OOE+00 2o4E+03 7.04E+03 02700 1472E+1s
CO-60 2.566E+20 12,107.49 12,107.49 0.ODE+00 3.40E+00 3.40E+00 1000 5e8fE+14
Cs-134 3.4148E-04 12,107.49 12,107.49 O.OE+00 4.73E+00 4.73E+O ODSO ss4A4E+1s
C-135 42.397BE4 12,107.49 12,107.49 .OOE+00 5232E+.0 s.32E+04 oesco ISM414
Cm-137 21049E+00 12,107.49 12,107.49 O.o0E+O0 2.55E+0o 2.05E60 122. -042E+16
Eu-154 12020E+10 12,107.49 0.0 3.23E+D03 0.01E+04 1.1E+4 170 112E+13
Eu-155 s8sB4402 10027.49 12,107.49 O.OE+0D 03sE+02 0030E+02 226 1.337E+11
Fe-5s 2.s30sEE1 Z10~7.49 12wt7.49 QDGOE+CO 3a55E+03 3.ssE+03 2750D 3.7e8E+10

H-3 Z.43t0-01 12107.49 1.107049 503E+0D 2.04E+03 5.40+023 3.000 3.01SE+07
P-129 -1.018E05 12,107.49 02,t7.49 1O.OE+05 029E.00 t 1.20 5.02+0 126E+07
Kr-8s s.sss2E- ot 12107.49 I107w.4s Q03DE+00 7.25E+03 7.25E+03 7.0000 1.466E+OD

Np-237 1-.8E1-04 12,107.4s 0zio7.40 2.0E+00 1.12E+04 1.19E+00 11.0000 I e87E440
Pa-23t 2.8656E-06 12,ID7.49 t2,107.49 QOOE+GO 3.47E402 3.47E402_

Pb-210 2.391SE-08 12,107.49 12.107.49 03.0E+00 2.oE0-04 2.80E-04
Prn-47 1.69cOE-02 12,107.49 1ZI07.49 QOOE+Go ZGS5E+02 2.05E+02

PU-23 -a6120E-01 12,107.49 Q030 3.27E+03 QODOE+CO 3.Z7E+03
PU-239 -4.8440E402 12.107.49 mOOD 3-s6E+02 O ODE+GO 3.96E+G2

Pu-243 -&0095E-1 12,107.49 Q030 s.O6E+G2 Q3OE+03 s.O6E+02
Pu 241 -1.0411E+32 Z1U07.49 0.03 1 .30E+OS 0.03E+03 = .3DE+0s

Pu-242 -1.1381E-04 12,107.49 oO 2.19E+00 8.12E-01 Z1#Q+00

Ra-22B a4400E-s 12,107.49 12,137.49 Qo3E1+00 7.80E-04 7.8DE044

Ra-228 s.sss2E47 SIZ210.49 1Z10a7.49 QO.PE+ai 7e26E43 72 BE4e3
Ru-tOB 8-5526FE47 12,107.49 12,107.49 O.ODE+Oo 1.041E42 1.04E42

Se 79 1.s1s1E404 12,107.49 12,107.49 QWOE+33 Z.32E+33 z32E+03

Sn-12S 1.6671E404 12,107.49 t2,tO7.49 Q.OOE+00 Zo02E+33 ZG02E+33

s,-s3 1.9799E+01 12,107.49 I12,17.U9 QOGE+OO Z.40E+OS Z.40E+OS

Tc-99 67678E43 12,107.4s 12,107.49 O.OOE+03 8.19E+01 s.19E+01

Tn-22s 1.74S8E4B 12.107.49 12,107.49 O.ODE2+03 Z.12E402 Zt12E402

Th230 5.8704E-% 1107.49 1t107.49 QOOE+33 7.t1E42 7.11E42
Tn-232 B.020SE407 12,107.49 12,tO7.49 QOGOE+03 7-29E403 7.29E-03

T)-206 8&7673E-05 Z10s7.49 1ZIQ7.42 QODOE+03 1.0BE+03 1.08E+33

-232 Z3706E-04 12,107.49 1 2,t7.49 O.OGE+OO 2.87E+COr Z87E+GO h neneatme Poa
U-233 3.612SE-4 Z10wt7.49 12,107.49 QO.OE+00 4.37E+ao 4.37E+ao Nomnal Iba1 Bondng

U-234 1278sE-M I10r7.49 12,107.49 QO.OE+00 1.55E+02 1ss5E+02 OWM He4OOuw
U-235 5.7486E404 1 2Z17.4s 12,1D7.49 t.10E402 0.97E+33 6.97E+03 (vaft), ma

LR23tl 2-34ssE44 1Z107.49 12,107.49 QODOE+00 2.84E+00 Z.84E+33 1.1#+C,4 12tE+04

LJ238 1.16stE404 12,107.49 12,1Q7.4s 1.36E403 1.40E+00 1AOE+0 Tota Tota
Y-9D 1.9804E+01 12,107.49 12,107.49 0.03E5+33 Z40E+oS Z.40E+OS]

Othe Radinclide 7.7E+06 7.47E+O

rm Tenwilate Selection Sum Burnap SunEm. and Checla :
Ternplif Seleton Summafr|

_ T ~~~~~Frc SFD tJsid Bai low Paramete Differences:
Reacor (wr uh W t orm ca_)

Fut In iR OR SST SST/Irwnd Ti uW d* mthm eds"lnowtdretw ft wrtcut WvWwsue
eOL. HUt Cormituetr. Pu andt U U. Th& Pu

BOL Enihet %-I OtD00

Bu up mmary (IEWdr fos r bumnup used In estimab:
roc SFD ~ Edwf

N 1~~~~~~~~~~Z107.49 oOKW11,I ,Sl4kgE"4L
Bdh~~~~~t: ~~~1Z.107.49rpesi SVbywas W BLhasmwsev tes OL.

EstimatedEshatd10,H~Ove 06 I
Bumupug utu~f142 Gkqn Burnup, Estied_ EOL H1IGlv n EOL Hb

Nonaer 14.2t1 9t6
l-CMY 142t

'React dh~bI core roal. sbag dSf or COW dal gwm* Ma wrdallon cese for ktu

Tcotd lurrp for al soiate wM t wwk m* be diie by B tw tWdms D gtpdlcbmp vale MWdq.

J
J
j

3
A

i
J

I

!

*J
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J
Fuel Radionucilde inventory Worksheet

I, Fbel and Terate 1onuAfto - ,A
Fuel N~. MIT

SNIF ID 138
Fuel Units 4 Deser 120 -15 FLAT PLATES
HeO"y Metal Meo BOL.65.46kg EOL-43.32kq
ROD Storage Sft SRS

'Fusl day stat daW. 1994
Estimates _ d: 201O

Template. ATR N Water, Atwn,. eo ID00%. U)
'Tenplatebnup(MWd): 3672

Tempt BOL Heavy Metal lMaw 1MT): OO16689
Tepls" Dea Tle 15 yeas,

Estimated
Ca4ister use

1 4.00

I
7 7 0 ~~~~~~~~~~~~~Phoiol TOial

CilMd From Nombial Bounding Fuw In~it;S Activity Noninal Ful Bounding Fulil Eneg Photonale

Radionwuclf -Tenit Fud Bunup (1WdO Munuip(MWOR I (Cl) Inentar(CS bmenasCi) Group (bouriding)

AC-227 4.5861E-10 21,239.75 42.479-50 O.OOE+OD 9.74E-0 * 19sE-0s Avg. MuV_
Ain-241 1.7832E43 2t,23s.7s 42,479.50 O.ODE+CO 3.79E+01 7.58E+01 0.0150 5.067E*15

Am-242m 4.34tOE407 21,239.75 42,479.50 O.ODE+CO 9.22E403 1S84E42 0.025 I.OSME+1S

Am-243 1.4s07E-00 21239.75 42,479.50 O.ooE+Co &.17E-02 U.T33E4U 0.07 9-,-E+14

C-14 6.7162E c9 2t23375 42,479.50 QXOE+OO 121E 04 Z.43E044 0.0575 SA4E+14
CR38 i.3t24E-32 21,23975 42,479.50 O.ODE+CO Z.79E-2s 5,57E2a 7.oeso S.YWI|4

Cm-243 1.85ssE407 2t23975 42,479.50 OCOOE+CO 3g94E43 7.89NE4 o._ 4.086E+i4-
Cm-244 3ss512E-s 21.23975 42,479-0 O.OOE+0O 7s64E41 1.51 EZo O=-s 5.135E+14

cOeo0 1.C IE456 21,23.9.75 42.479.50 O.ODE+OO 2.18E41 4.3E401 0o-so 2290E+14

J
j

C0-134 1.69
Ca-135 3.44

21 .236.75 42-479-51) 0.CXO4.tX 21.00.69 7.19E.02
21t239.7s 42.479-50 0.00E+OO 7.32E-02 1.48E-01

CS-137 2.2SOOE+00 2123.7 42,479.50 O.ODE+00 4.84E+04 2.69ED04 1i800 4.381E+13
Eu-154 36656E-02 21239.75 42,479.50 0.00E+00 7.79E+02 1.66E+03 1.7500 18#36E12
Eu-156 9.Q841E-3 21,23975 42,479.50 O.ODE+0O 2.06E+02 4.11E+02 2.2500 22S7E+00
Fe-5 4.6774-04 21,23975 42,479.50 O.OE+00 9.9sE+00 2.ODE+01 2.7500 1.380E+08

3.50o0 8.773E+06

_t
N237 42A.79,50 O.OEOO
Pa-23t 1.655E2-04 21,239.76 42,479-50 O.ooE+0O 352Es06 7.03E90s
P-210 1.6633E-11 21,239.75 42,479.50 0.OOE+00 5.75E-07 1.13E-01

Pn-147 1.167E40 2129.75 42,479.50 0.00E+00 3.s6E+03 7.71E+03
Pu-238 1.1960E60 21239.75 42,479.50 O.ODE+00 4.03E+02 9.21E+02
Pu-239 4.223E-04 21Z, 75 42,479.50 O.OE+00 9.10E+00 1782E+01
p -240 2.4379E-04 21,275 42,479.50 O.ODE+00 s8tsE+0O 1.04E+Ot
Pu-241 4.251 1E402 21t75 42,479.50 O.ODE+CO 9.03E+02 1.SIE+03
PU-242 33632E-5-7 21,239.75 42479.50 0.00E+00 7.72E3-0 1.54E-02
Ra-228 1.472sE-14 21,239.75 42,479,50 o.ooE+00 3.213E46 026E-16
Ra-2208 .9760E-IS 21,239.75 4u,479.50 O.OOE+00 1.91E-10 1.8tE-t0
u-106 1.3752E-04 21,239.76 42,479.50 O.OOE+00 4.20E+o0 5.35E+D4

S-79 12933E-09 21,239.75 42,479.50 0.OOE+00 5.746-0t 5.40E-04
Si-12S t.ts74E-0s 2123.75 42,479.50 O.ODE+CO Z.46E-t 4.92E.0t
Sr-90 1.842E+0 21231Q75 42,479.50 O.OE+00 4.16E+04 927E+04
TC-99 4-223sE-04 21233L75 0,479050 O.O3E+2 O s0 7E+60 1.79E+01
TU236 3.9250E-12 21,23.75 42,479.50 0.OOE+00 8.34E.-C i.67E-07
TI-230 3.37SE1-09 21239.75 479.50 .OOE+05 7.13E4-04 1.43E-03
Th-232 16s0E-14 21,239.75 4,479.50 O.OE+00 328E-10 9.16E+10
Other Rad2 .7 445 O Eo 4.692E604 1.98E.403
U23M 1-104#E47 21,239.75 4Z,479.50 QODE+OO 2.77E-03 5.64E-M
U233 2-373E-0E9 2t23375 42.479.50 Q.OOE+SO sD04E0s 1.CtE044
U-234 1.8423E-0 21239.75 42,479.50 O.ODE+OO 3.91E+00 7s&3E+00
u-23s -27235E-08 212375 OMo 1.32E401 7.39E402 t.32E.0t
U-236 1.5493E-05 212a75 42.479.50 O.ODE+OD 3.2sE-ot sssEt
LJz38 4.2es1E409 2123975 Qoo0 1.S1E43 L.42E-a 151E403
y9 go Z1686E+C0 2123375 42,479s50 QODOE+CO 4.61E+04 9.21E+04

oew Radiauckls 4.62E+04 9.24E+04

TIL p tte Sded .uSn aE-yB SXu t- idChecks ,,_

rlate Selection Sur _ ___r_

From SFD Used fBa or Parametw Differences:
Reactor LIGHTWATER T LIGHTWATER

Fudl C3 "U AWLMA
BOx Hu Ccattn Urw LI u I

OLEc t % 93145832 | 60Db1000 |_

urnu~p Sumn-y (UWdf W Bas br bumup used la estimate:
Fm SFD Esthuted

IbMMIM11:t 2t1n 23L oialsd km II hsay eetd Sm desboya
4_479. baoe* mdioiS hibft ha4d bio.

[aCh t,

Themdal Power

Nomnal Heat Bounding
Ouw t - Hea Ouid
(Waft) (waftt -
675II401 1.t15+0

T'fae ToWal

I
Fail - MMW

BUMUP UUMPOW I 434van &Amp I
I-CM

Estimated EOL HMlGIVM EOL H0M
I t.O31

Boundin .1 z.O6T--

Reactor Udown. ce reoval. orap, diptg or daft co wlmlV VW Wradon ceased IwtotuL

odai hwnu tor dl ftue associated wth ts woISet muI be dded by BOL h y metal maw to g pt qecis bun* vanes (MW4MD).
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Fuel Radionuclide Inventory Worksheet

Wjud And Template W.Iafimnae.
Fuel Nano. ML-1 (GCRiiE

SNF ID 1 137
Fuel Unis & Descr: 67 -19 ROD ASSEMBLY
Heavy Metal Mses BOL58.625kg. EOL.5829kg
ROD Starage Ske: HEEL

'Fuel deay OM daft: 1965
Eetkndtes as of: 2010

Tempble: Palatder (Ught Water. SST. ODlo 100,. U)
Arempate Bu-ip(UWd)': 6.01

Template 50L Heavy Meal Mass (UT) 0.00012882
T7mIate Deay ThV 35 yers

Estinated
Canister usage:

3S.x721

U1.Eatimetm X. xb b -y. Yb Gamma Sources

Photon Total
CIlMWd From Nominal SoundIng FUel lnlia Aactivity Nominal Fuel Bounling Fuel Energy Photonstec

Radionuclide TeMPlate Fuel Burnup (MWd Burup (UWd (a) hbetdeCI) Inventares(CI) Group mounding)

Ac-227 2334E4-0 316.46 632.91 O.OE+00 7.39E-06 1 .48E-05 Avg. NeV
An-241 1.1135E-04 316.46 632.91 0.ODE+00 3.52E-02 7.05E-02 00150 4.724E+13
An-242m 8.075E-09 316.46 632.91 0.ODE+00 2.69E-06 5.31E-06 0.0250 9.817E+12
Am-243 9.0619E4-0 316.46 632.91 .ODE+00 3t12E-07 6.24E4-7 00375 a491E+12
C-14 2.3012E-04 316A6 632.91 0.00E+00 7.2BE-02 IIA6E4-01 o75 9.152E+12
Ck36 1.2261E4- 316A6 632.91 0.00+00 3.88E-04 7.76E-04 o0.8so 65530E+12
Cm-243 2AB76E-10 316.46 632.91 O.00E+00 787E-0 1.57E-07 0.1250 3.591E+12
Cm-244 2.3178E-09 316.46 632.91 0.ODE+00 7.33E-07 1.47E406 02250 4.768E+12
Co-60 7.0849E-2 316.46 632.91 O.E0+00 224E+01 4.46E+01 0.3750 2.07E12
Cs-134 3.0266E-06 316A6 632.91 O.E0+0D 956-04 1.92E-03 05750 3420E+13
Cs-135 3.03t6E4- 316.46 632.91 0.0OE+00 9.59E-03 1.9204-02 Ol50 3.462+11
Cs-137 1.4511E+00 316.46 632.91 0.00E+00 4.59E+02 9.18E+02 12500 3441E+12
Eu-154 6.6955E-04 316.46 632.91 0.OOE+00 2.12E-01 4.24t-0 1.7500 8.929E+09
Eu-155 6.9850E-04 316.46 632.91 O.OOE+00 221E-01 4.42E-0 22500 1UAE+07

Fe-s5 12318E-03 316.46 632.91 0.OOE+00 390E-01 7.8-01 2.7500 53s59E405

F13 2.5141E-03 316.46 632.91 0.OOE+00 7.96E0-1 1.69E+00 5000 4972E+01

1-129 7.3195E-7 316.46 632.91 0.OOE+00 2.32E-04 4.63E-04 .o00o 2.014E+01

Kr-85 4.1281E2-0 316.46 632.91 QOOOEe00 1.31E+01 2.61E+01 7.0000 2234E+00

237 1.148#9-06 316.46 632.91 QOOE+00 3.64E-04 7.27E-04 11.000 2.514E-0

P&-231 4.5241E-8 316.46 632.91 QOE+00 1.43E-06 2A06E45

Ph-210 6.4476E-13 316.46 032.91 QOE+00 2.04E-t0 4.08E-10

Pn-147 1.16s1E-3 316.46 632.91 O.OOE+00 3.69E-01 7.37E-01

PU-23 2.9517E-04 316.46 632.91 Q0000+00 9.34E2- 1.A7E-01

Pu-239 B6772E-04 316.46 632.91 0.00+00 2.1t1-01 423E-01

Pu-240 8 6839E-05 316.46 632.91 O.OE+00 2.75E-02 S6.OE-02

Pu-241 7.1514E-04 316.46 632.91 O.ODE+00 2.26E-01 4.53E-01

Pu-242 1.9717E-9 316.46 632.1 O.OOE+00 624E-07 1.25E-06

Fa-226 1.7654E-12 316.46 632.91 0.ODE+00 5.59E-10 1.12E-09

Ra-228 &2928E-12 316.46 632.91 O.ODE+00 2.62E-09 525E-09

F11-06 t.1479E-t0 316.46 632.91 0.0002+00 1.83E408 2.07E047

S-279 t326723E4- 316.46 63291 0.000+00 4.18E-03 8.37E4-03

11-23 t.749'E146 31646 63Z9t 8O 01E+01 3.64E-03 7.27E-03

Sr-23 1.4649E+00 316.46 632.91 .OE00+00 4.32E+02 &64E+02

Tc-29 4.6656E4-04 316.46 63.91 .ODE+00 1.43E41 2.95E-01

Th-229 1.4547E-1 1 316.46 632Z91 QODOE+00 4.60E409 9.21E409

Th230 t.6617E-10 316.46 632S91 nOOE+00 5-6E4B t.O5E407

Th2-3 &3366E-12 31646 632.91 0.000+00 Z.34E-09 528.4+09

T9-208 L166f4E-8 3116.46 632.91 O.ODE+OO S.86E4-6 t.37E 05

t9232 5.8669E48B 316.46 632Z91 QODE+OO Ui6E45 . 717E405 Thennai Power

U-233 3t847E409 316.46 632S91 OOOE+OO t.OtE486 2.02E406 Nomina "OMa Bountig

U-234 3.8769E-07 316.46 632.91 O.ODE+OO t.23E44 2.45E44 -output "etOutut

U2M i52.7761E406 316.46 QO 1.18E401 1.17E-0i t.tSE-t0W1s (waft)

U-236 t 619DE456 316.46 632S91 O.ODE+OO 5.12E403 1.02E402 &=E+C t.Itt4d1

W!38W 2.8547E49 316.46 0.00 1.35E403 1.35E403 1.35E403 ToWa TOWi

Y-SO 1.3&652E+00 316.46 632.91 Q.OOE+OO 4312E+02 8.64E+0

Other Radonucides 522E+02 1.04f+03

RE TaiipbftgeinSuuaxy Iua ppn l SBunnpmr y d -hc s . .
romplte Sehma Summary 0

Frain ffID I U Basis for Paameter DOffereoces:

aIcdr Ud UGHT WA1'ER UG HTWATER T Ter__t nu als td hr bhkeg wom

Fuell = 1d* H.ASELLOY l lSST b fMdcno lS _ptr~sn cld"( omtSS).

SOL MU * on .a. ea a U U

*OLtnrkihmnnt11. 93 8010100

Brumup Summary (UWdf f Basis (or burnup used In estimate:

Frem SFD I Eatmae

omrna: 1 3164 t bed!a ebdahedm t aeaW emm duretld

Sounding: 832.91 NuRIng asaahIn belokaereelbang.

Checks

Estimated Surnup/
Brnwitupipuw Ghven 8urnup Eatmta Col. IiMIGlven OL MM

Reana:r 0.12 te00
S 'nin~ 023

'Reactor *dwn meoremoal, age, shppin or cf date ownng tha rm haon re for bud.

*T<SbuW bfWfr a11 W assoite wh fitsek ffust be Ovicla by SOL hravy MOWa mas to rt specifc buwnp vakm (MWbUT).

OOEISNF.'REP-M7
Revision 0
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J
Fuel Radlonuzcld Inventory Worksheet -

oL FlEd ax Template L itlo .
Fuel Nsnw MSNR (UM.X-iEU) CANADA

SINIF 6 O 14
Fudl Units A Dw. 83 -18 CURVED PLATES
He Metal Mo: BOL-14.78Zcg: EOLl10.433ko
ROD Storage Sim S1S

'Fuel decay at doa 2005
Estimates as of: 2010

TemWat: ATR (19M Waler. Anm., 60 to 00%C. U)
lTempbtw swdMw 4: 3672

Template BOt Heavy Melw Ma (UT): 0.00116689
Temnplab DecayTims 5 sars

Estimated
Canister usage: J

18ix18 _
2.31 i

iL4t 0 X. I Y. yb Gamma Source.

MPotoM ToWl
CVUWd Ftm Nominal Bounding Fuel knto Actvhy Nominal Fuel Bounding Fuel Energy Ptotonsta

Radlonuclide TempOt Fuel Burnup (tWd) Bumup (UWW (CI) Inventorles In bventories(Ci) Group (bounding
Ac-227 1.4545E-10 4.11&78 86237.56 O.OOE+00 5.99E-07 120E-04 A. UMV
A-241t 1.1190E403 4.11878 8,237.55 O.OOE+00 4.61E+00 922E+OD 0.0150 1.589E+15
Am-242m 4 5425E-07 4,11878 82.56 .0E0+00 1.87E-03 3.74E-03 0.0250 3.424E+14
AII-243 1.4921E-0s 4,11878 8237.55 O.O0E+00 6.15E-03 1.23-02 0.0375 3.159E+14
C-14 5.7244E-09 4,118.78 8,237M O.OE+00 2.3E8-05 4.72E-05 00875 3.107E+14
0-36 1.3124E-32 4,118.78 87 0.OOE++00 s.41-E29 1.0BE-28 0.0850 1.961E+14
Cm-243 2.3676E-07 4,118.78 8,237.55 O.OOE+00 9.75E-04 1.95E-03 0.1250 1.715E+14
Cn-244 5.2042E-05 4,11t78 8,237.s5 O.OOE+00 2.14E41 4.29E-01 02o 1.679E+14
Co-60 3.8208E-05 4.118t78 8,237.55 O.OOE+00 1.57-1 3.15E4-1 03750 8.1258E13
Cs-134 4.8693E-01 4,J1878 8,237.55 0O.OE+00 2.01E;03 4.01E+03 0.5750 1.116E+15
Cs-135 &4477E-06 4.11t878 8237.55 O.E0+00 1.42E.02 2-84E-2 0.850 1.563E814
C-137 2.8731E00 4,11878 8,23755 O.OOE+00 1.18E+04 2237E+04 12500 2.908E+13
Eu-154 82063E-02 4,11878 8,237.55 0OOE+00 3&38E02 6.76E+02 1.7500 1219E+12
Eu-155 19134E402 4.11&78 8,.55 0OOE+00 1.61E+02 122E602 Z2500 ±568E+12
Fo-55 87429E.03 4,11878 87.55 O.OOE+0D 2.78E+01 5.55E801 Z750 1.472E+10
H-3 1.0599E402 4,11t78 8,27 O.O0E+00 4.37E;01 873E801 38500 1J32.E09
1-129 7.5300E-07 4,11878 8,237.55 O.OOE+00 110E03 6208-03 5.0000 4,806E03
Kr-85 2.8595E-01 4.11878 8,.55 O.E0+00 1.18E+03 236E803 7000 5.44CE002
Np237 9.5479E.06 4, 18,78 8237.55 O.OOE+00 3.93E-02 7.87E-02 1120oo 6.132E+01
Pa-231 8.9297E-10 4.118,78 8,237.55 0O.E0+00 3.68E-08 7.36E-06
Pb-210 3.7609E-12 4,11878 8,237.55 O.OOE+00 1.SSE-8 110E-08
PM-1T1n 2.5462E+00 4,11&878 8 237.56 O.OE080 1.05E+04 21OE+04
Pu-238 2.0550E.02 4,t1a78 8,237.55 O.OOE00 C46E081 1.69E8G2
PU-239 4283S-04 4.11878 8,237.55 O.O0E+O0 1.76E+00 3.53E800
Pu-240 2.4401.E04 4,11t78 8237.55 OOEO8 1.018E00 2.O1E+00
Pu-241 68.764E402 4,11t78 82.55 O.OOE+OD 2.83+02 5.86E+02
PU-242 3.6329E-07 4,118.78 8.2375 O.OOE+00 1.50E-03 2994-03
Ra-226 .804sE-11 4,11a78 8237.55 O.OOE.00 1.57E-07 &13E-07
Ra-228 2.9902.E15 4,118,78 8,237.55 0.OOE+00 1.23E-11 2.46E-11
RuA10s 1.9055E-01 4. 1878 sm237.55 O.OOE+00 7.85E;02 IS7E+b3
S-79 1293sE805 4.11,78 8,237.55 O.OE800 5.33E-02 1.07E-01
Sn-120 1.1574E805 4,11t78 8,237.55 O.OOE00 0 4.77E-02 9.53E-02
s-go z2.7505E+00 4.11t78 8237.55 O.0DE000 1.13E+04 227E+04
TC-99 4.2239E-04 4,11878 8237.55 O.OOE800 1.74E+00 148E+00
Th-229 1.8848E-12 4,11878 8237.55 O.OOE+00 7.76E8-9 155E8-
Th-230 1.7042E8- 4.11878 8,.55 O.OOE00 7.02E8-5 1t40E04
Th-232 7.8132E.15 4,11878 8,7 Oa.0E08D 30228-.11 44E-11
TI-206 4.4063E08 4.11,78 8n23758 0.00e00 1.81E-04 363E-04
U-232 1.3151E-07 4,11878 8237.58 O.OE+00 5.42E-04 1D.8E-03 Thermal Power
U-233 1.9564E-09 4,11878 8,237.55 0.008+00 8,06-06 15.18E-45 NotnaHl Bounding
U-234 1.8371E404 4.11a78 ,2.55 Q.OOE+00 7.57E-01 1t5E+00 Out Heal Out
U-235 -2.723SE-0S 4.11878 0.00 2.97E-02 1.85E-02 2.97E-02 (Watts) (watts)
U-236 1t493E-05 4,11878 8237.56 O.OE00 o e38E-02 128E-01 2.090 4181E.
U-238 -4.2861E809 4,11878 0.00 342E-04 3.24E-04 142E4-4 Total Total
Y4-0 2.7505E+00 4,11a78 8,237s5 O.oE+0o 1.13E804 227E C4

Oiler Pdoncldes 2.12E+04 4.24E04

ULTemnlae ohuionSS * .: : S and ChKs _
Teml Selectiok Summary

Froa SFD used Basds for Parameter Differences:
Reastir Moderat1 .K WTE UGHT WATER

Fud ALUM
BOL HU Connb: a U U j

BaL Enrlude 91118672336 5601 100

Bumup Summry (AWd Basis r bunup used In estnmat
Frtn SFD Estinse

Hombuti~ 4,118.78 Nbuilcaluill til k s h In med a. destroyed

dhF 5~~~~~~~~~237.55I SX b.laiueelal _a ne baueh

Checks m d

sunup Uumlf Give Bumup_ Est'ut EOL HWfGhk DOL HU

Boundv.1 1.77
'Reactor ftalud, cow me removal s sppk or otier dale oriiing that Irnraalonl ceased kf luel.
Tobtal M_ for ull aRW asaled wlth We woelbohe must be dvidad by BCL heavy medl ma n gId spdc bWu4 values (MWdMT).
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Fuel Radionuclide Inventory Worksheet - .
.Fldanud Ttuplate x rmAti_ -

Fuel am: MURR (UIAX HEU) COLUMBIA
SWt IDS 143

Fuel Units & Des": 312 24 CURVED PLATES
Hleavy etallMass: aOL- nZrg: EOL.213.Okg
ROD S#orage Site: SRS

'Ful deray ta date: 1990
Estiate se d: 2010

Template: ATR (Ught Water, Aumn.. 60 I 100%, U)

'T"fplte Bwanup(MWd: 3572
Tenplate SOL Heavy Mea Mass OMl: 0.00116689

Estimated
Canister usage:

13.t00'

IL Esijautes :m^ gn 4. X b Y. Yb Gamma Sources

Photong T1tal
CiIMld From Nominal Bounding Fuel Intila Activity Nominal Fuel Bounding Fuel Energy Photonrleec

Radionucfide Temlate Fuel Bumup (UWtV Burmup (UWde (Ci Mbv tWdeCI) 'ventorles(CI) Group (bounding)
AC-227 6.6313E-10 43,522.74 67,045.48 O.X0E+00 2.89E-06 5.77E-06 Avg. Hev
An-241 2.0060E-03 43,522.74 87,045.48 O.ODE+3 8.73E.01 1.75E+02 0.0150 9.1881.15

Am-242m 4.2429E-07 43,522.74 87,045.48 O.00E+00 1.85E-02 3.89E-02 0.0250 19118E+15

An-243 1.4899E-06 43,622.74 87,045.48 0.03E+00 6.48E-02 130E4-01 0.037s 167E+15

C-14 5.7135E-09 43,622.74 87,045.48 0.00E+00 2.49E04 4.97E-04 0.0575 1.785E+15

Cl-t 1.3124E-32 43,522.74 87,045.48 0.03E+00 5.71E-28 1.14E-27 0.0850 1.079ES15

Cm-243 1.6443E-07 43,522.74 87,045.48 0.00a+00 7.16E-03 1.43E-02 0.1250 72998+14

Cm-244 2.933Eo05 43,522.74 87,045.48 .OOE+00 1.28E400 2ssE300 020 9.307E.14

Co-4O 5.3186Et06 43,522.74 87,045.48 0.00E+00 2.31E-01 4.63E-01 O070 4.081E+14

Cs-134 3.1563E-3 43,522.74 87,045.48 0.00E+00 1.37E+02 2.75E+02 0os750 6.609E815

Cs-135 3.4477E-06 43,522.74 87,045.48 0.00E+00 I sOE-01 3OOE-01 OS50 1.117E.14

Cs-137 2.0313E+00 43,522.74 87,045.48 0.0E+00 8.84E+04 1.77E+05 12500 8.36.E+13

Eu-164 2.4513E402 43,52.74 87,045.48 0.00E+00 1.07E+03 2.13E+03 1.7500 7s28E+12

Eu-156 4.8175E-03 43,522.74 87,045.48 0204E00 2.10E+02 4.19E+02 22500 z569E408
Fe-55 12397E-04 43,522.74 87,045.48 0.00E+00 6AOE+00 1t.08E+01 2.750D 1.452E+08
I-3 4.5697E-03 43,5Z.74 87,045.48 0.00E+00 1.99s+02 3&98E+02 SC000 6.671E+80
1-129 7.5300E407 43,522.74 87,046.48 O.O0E+00 3.28E-C2 8.66E-02 5.0000 3772E+04
Kr-85 1.0850E-01 43,5Z.74 87,045.48 0.00E+00 4.72E+03 9.44E+03 7.0000 4.165E+80
Np-237 9.5566E406 43,522.74 87,045.48 0.03E+00 4.16E-01 8.32E-01 11.0000 4.688E+02
Pa-231 2.0359E.09 43,5Z.74 87,045.48 O.O0E+00 8686E-05 1.77E-04

P6-210 4.9728E-11 43,5Z274 87,045.48 O.OOE+00 2.16E406 4.33E4-

Pm-147 4.8502E402 43, 74 87,045.48 0.03E+00 2.11E+03 4.22E+03
Pu-238 1.8254E-02 43,5274 87,045.48 O.ODE+00 7S4+02 1.s9E+03
Pu-239 4281DE-04 43274 87,045.48 0.00E+00 1.86E+01 3.73E+01
Pu-240 2.4368E-04 43, 74 87,045.48 0.00E+C0 1.06E+01 2.12E+01

Pu-241 3&3415E-02 435,2274 87,04.48 O.OOE+0 O 1.45E+03 2.91E+03
Pu-242 3&6329E-07 43,82274 87,045.48 0.000E+0 1.58E-02 3.16E-02

Ra-226 22854E-10 43,5U74 87,045.48 0.001+00 9.95E-06 1.99E-05

Ra-22 1.242E-14 43,522.74 87045.48 0.00E+0 5.4AE-10 1.089-0e
Ru-106 2.582E506 43,22.74 87,045.48 0.00E+00 1E2-041 5.64Em e u
Se-279 1283450604 43,522.74 87,045.48 0.QOE+00 503E401 1.13E+ut

-2126 1.1674E-06 43,522.74 075.48 518E+01 5.04E-01 1.01E+Ot
Sr-90 1.s248E+00 435274 87AK48 nooE1+00 &38E+04 1.6BE+05

T-299 4223s-04 43,522.74 87,045.48 0.00E+80 16.4E801 3.68+00.1
ToZ9 6.0963E-12 43,522,74 87.0E454 no301+0) 2.22E407 4.44E407

Th-230 4.818eE-0 43,522.74 7,045.48 5.OOE+0D 15. 3 aeEoa 5E4t3
Th-232 1.s270E-14 43.62.74 87,045.48 OOOE+00 8,39E-10 1 eeE409

TI-20 4.Wea4E-0 43,62274 e7,0t48A O.OOE+00 2.00E403 4.01E403

U-?32 1.282E487 43.5Z.74 87,045.48 0.00E+00 .48E043 1.6E402 Themal Power
L233 2-s825E-09 43,s.74 87,045.48 noo0E+00 1.12E404 2265E44 Notnal Ho Bounding

U234 1,8ffOE404 43,6Z.74 8 7,045.48 : nOOE+00 ao3E+CO t .61E+01 04tbut HtOW*

U-M5 -2.7235E4B6 43,5Z.74 noo0 521E401 4.03E-0t 621E-t (Wtt) (wans)

U-236 15493E465 43.522.74 87,045.48 QDOE+CO 6.74E401 t.35E+CC 1£4E+tU IME410

W38 *4.286tE409 43,522.74 noo0 6.97E403 5.79E403 5.97E403 Total Total
Y490 1.9254E+00 43,522.74 87,045.48 n.OOE+00 a38E+04 t.68E+C5

Other Radonuiuides 8.42E+04 1.688E+05

E.t Terplate Selectio ap Sa .- ad Checks -_ - _ 7 _ __ ' _ _ _ _

,Teplae Selection Summary
FPrm SFD Used fasis (or Parametr Derences.

eactor Mode',or.1 UGHT WATER I UGHT WATER
Fud CaddMg ALUM ALUIA

30 NM Constituents. U U
SOL anenh11,w 93.137 e D n b100

Bumup Summary (MWdr 1 BEsls or bumup used In estimate:

116=110: 4s,527 N lerae cdledetam tOcm eu1 mm deelieyel

Boun ng[n 87,45. t kuW saaI be Wks moimb hawp.

Checks _1Eedimsted Sau

iUp Mullthmr t hn Bue, Estimated EOL HWMGhmn EOL Kt
Nominal. 0am31 1.
ouding- 1.07

'P6Ck ShAIon, rme rmnovai, ags, shippft or other darowxninl; o irdti coe kt r NW.

'~rtai bUp sor a tudiascae mmh swe okshet utbedy~~ed by SOL hsavy m!mas to gt seii burrapvska(Wd~r).

OOE/SNFIREP-07
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Fuel Radionuclide Inventory Worksheet

L~ueS anti Template lnfonna~s.
Piad sWM. .S. SAVANN4AH (U021

SNF ID S. 6V4
Pud Units It Deswr 12 -UNKNOWN
Hleavy Meta Mlass 80L.- ;OL~2.0.ltg
ftOO swoape sit INEEL

'Fuel decaym staS daft 1963
Estmt as of: 2010

TempI- PWR WUO Wet, arC, 0 to S U)

Armnpints &wuwp(fW 61.92
Templat 801. Heavy Metal til ) (M: 0.001769,11

Tamnoata Dewa Thu 35 yeaas

Estinated
Canister usag! j

12.00

11.EAti tag! . M X.. X b Y. Yb Gamma Sources

Photon TotaW
CIwd From Nornbull Bounding Futl Initial Activity Nomnal Fuel Bounding Fud Energy Photonafsee

Radionuclifd n Templatw Fuel Burnup (UWcW Burnup (MWdf (CI) hbwentoreaCl) baventaries(CI) Grouw bourding

Ac-227 8.775SE-10 31.68 31.68 O.OE+00 2.78E-08 2.7SE-08 Avg. MaV
AM-241 1.4352E-t 31.68 31.68 .OOE+00 4.s5E+0 4.55E+00 0.0150 1.705E+12

Az-242m 2.869sE-04 31.68 31.68 0.00E+00 .09E-03 9.09E-03 0.0250 3.438E+11

AM,243 6256sE-04 31.68 31.68 o.oOE+00 1.9s -02 1.9sE-02 0.0375 3279E+11

C-14 4.7901E-4 31.68 31.68 O.OOE+00 1.52-03 1.S26-03 0.0675 3.78E+11

Ck36 8.0297E-07 31.68 31.68 OOOE+00 2.546-0s 2s54E-05 0.080 1.908E+11

Cr-243 _.50S1E-04 31.68 31.68 O.ODE+00 7.9sE-03 7.95E-03 0.1250 _ .324E+11

Cf-244 4.9015E-02 31.68 31.68 .OOE+00 1.55E+00 1.55E+OD 02250 1.836E+11

co-80 2.5s8tE-03 31.68 31.68 Q.OOE+00 81E-02 8.11E-02 0.370 7.034E.+10

Cs-134 4.0536E46 31.68 31.68 O.oOE+00 1.2 -03 1.28E-03 0.5750 1.636E+12

Cs-135 1.4433E5-0 31.68 31.68 .OOE+00 4.57E-04 4.57E-04 0.8800 2283+10

Cs-137 1.397sE+00 31.68 31.68 0.00E+00 4.43E+01 4.43E+01 12800 22253E10

Eu-154 2.0203E4Z0 31.68 31.68 .OE+00 ff40E-01 s.40E-01 1.7500 6.86+.1

Eu-155 1.7684E-03 31.68 31.68 o.oOE+OD 5.606-02 5.806E-02 2250D 1.073E4S6

F-5S 4.3136E4s 31.68 31.68 0.00E+00 1.37E-03 1.37E-03 2.7500 z197E+o0

F-3 2.c769E402 31.68 31.68 0.00E+00 6.5SE-01 6.sE8-01 3.500 226E+04

1-129 9.828sE-07 31.68 31.68 .OOE+00 &11E6-0 311E-0 S60000 9.684E+03

Kr-8S 2.s214E-02 31.68 31.68 .OOE+00 s.94E6- 8.94E-01 7.0080 1.116.03

N2W7 1.1218E46 31.68 31.68 0.00E+00 3ssE-04 35sE-04 *t0o0o 1282E402

Pa-231 1.3036E-09 31.68 31.68 O.OOE+00 4.13E-08 4t3E4-B

Pb-210 8.5078E-1 31.68 31.68 0.00E+00 2.70E-0 2.70Eo-

Pm-147 3.6631E-04 31.68 31.68 O.0E+O0 1.16E-02 1.16E-02

Pu-238 7.4564E-2 31.68 31.68 Q .OOE+00 2.36E+00 2.36E6+D

Pu-239 1.1623E-02 31.68 31.68 .OOE+00 3.68E-0t 3.68E-01

Pu-240 1.5132E-02 31.68 31.68 o.oOE+00 4.79E-01 4.79E-01

Pi-241 9.0036E-01 31.68 31.68 0.00E+00 2.85E+01 Z85E+01

Pu-242 8.426DE4s 31.68 31.68 0.00E+00 2.04E-03 2.04E-3

R11-2262 2804E-10 31.68 31.68 0.006+00 7.23E-09 7.23E-9

Ra-228 42713E-12 31.68 31.68 o.O0E+00 1.67E-10 1.67E4m P

RU-123 2.5t60E-tO 31.68 31.68 0.00E+00 1.94E6-0 1.94E-0

S-279 00377E045 31.68 31.68 0.00 .E+5 3.E-04 3.8E-04

Sn-126 21.4429-05 31.68 31.60 .OOE+31 7.ssE44 7148-04

SC 90 9.1667E-0t 31.68 31.68 O.OCE+OO 2.a0E+01 2.90E+01

Tc-99 .9357E4-04 31.68 31.68 0.00E+00 t.25E4-02 12E42-

Th-229 1.2.87E-10 31.68 01.00 8.87E+6 3.82E6- 3.82E-0T

Vh-O 9-1043E-01 31.66 31.68 0.006E+00 6.167E07 2.96+E01

Wh- 52972-12 31t68 31.6S 0.OOE+00 1.68E-10 1.68EA0o

TI.0S t.7474E407 St.6S 31.68 O.oOE+OO 5.54E-s S s4E48

UO-he 4.736SE07 3t.es 31.6 4QOOE+Co56+01 ts2560Es ThermaPower

LO233 ZSC97E4S 31.6s 3t.6s o.oOE+oO 7.ssE407 7.ssE47 flonrnal Hcat Soutdrl

u-234 5.00DaEN5 31.6 1 31.6s O.OeE+OD 1.5SE43 1.58E43 Outu t et C

U6.235 -1.44S9E451 3.66 0.00 1.46E403 It.4tE403 1.45E403 Malts) (waft)

U-23e 7.ss24E486 31.66 31.6e Q.OOE+OD Z.4CE44 Z.40E404 r-1sE-0t -725E-0

u-23S -2z612sE47 31.6S QO.W 6.e7E-3 zS8E43 &87E403 TcUa Tctbl

Y-90 GLIG99E-M 31.68 3t.68 O.OOE+oO 21E+09316 Zt+ot

Othzer Radlnuclle 
4.25E+01 *.25E+01

-

'Racor1.i7 w. mrempae Slfoval Stora= e d&ppn orSter an Chectmksg13baaincae o il

Fb SFD Badeo for e Pal m et Dillvbuncee:

1:eco UGi WA1ER UGrT WA7'Eit TO Tapapwa igd fo ft bk"b mfaw

FU11 Cdh9 ZIC Zl 1C Th budma11odp es ofl iwiom

Dt H14 Ca"o nti L U U
SOLEncb nt%. I ~ _10

Burup Smay(ISWdf fahor bunpused iit estimab:

-FrMSFD Estimate
1 - ~~~~~~~~~31. "Meg >s 6qud10ttb~m

sew ~~~~~~ ~~3t1e bS hm SFDand ndb ac~s ̂  0Ls.t.1239

Chbecks

Snu Munif Ghie MM1 tESWd EM Hllltff E01. Hil

Boundinwg OM

'Rea k & C~w vmnov s1, hg,1* orodsrdaW ~mkg#Wd iOn aod hr bs

Ibdw bm kr al ft asoe whS Ot wadtff be dkts by iDOL hea" meW na to 9d apedll bixm values MWV"W.

i
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Fuel Radionuclide Inventory Worksheet

Fuel Harnr. NEREIDE 4FRANCE)
SNF D O. 751

Fuel Uite 4 Des:n 46 -12 CURVED PLATES
Heavy edal Mass: SOLJ; EOL=3.42kg
ROD Stonge Site: SRS

'Fuel decay t data: 1982
Eatoeta sasol: 20tO

Template: ATR QJ" Waler. Akln.. So l 100%/ U)
'rmplate CWr:(MWd) 36S.72

Terpiaast SOL Heavy eta Ma (M: 0.0011689
*TUpWL *Sy T=1=

Estimated
Canister usage:

1.92

.Eamtes in N. Na n V. y. Gamma Sources

Photon Total
CIIMWd From Nominal Bounding Fuel itajRb Activily Nominal Fuel ounding Fuel Enerty Photonasfec

Radionuclide Template Fuel Bumup (UWId)' Bumup (MWO i (cl) hwentoiles(CI) Invtoriesa(CI) Group (bounding)
Ac-227 1.1465E-9 21.27 42.53 O.OOE+00 2.44E-8 4.88E-08 Avg. 15eV
Am-241 23056E43 21.27 42.53 Q.OOE+00 4.90E402 9.81E02 0.0150 3S01E+12
Am-242m 4.1476E-07 2127 42.53 O.00E+00 &82E-06 1.76E-05 00O 8268E+i1
Am-243 1.4894E4- 2127 42.S3 .OOE+00 3.17E-05 6.33E-05 0.0375 7200E.11
C-14 5.7108E-09 2127 42.53 03.0E+00 1.21 E-07 2.43E-07 0.0575 7.732E+11
C1436 1.3124E2- 2127 42.3 OO+00 2.79E-31 5.58E-31 0.0850 41672.11
Cn-243 1.45S2E-07 2127 42.53 0.002400 3.10E.4S 3.2016 0.1250 3.129E+01
Cm-244 .4221E-05 2127 42.53 0.002E00 1.67E-04 1.0342403 000 2442E+00
Co-60 2.7560E4(6 21.27 42.53 Q.OOE+OD 5.8E405 1.17E404 OJ750 1751E+11
Cs-1t4 5.8851E-04 21.27 42.53 QO.OE+OO 125E42 2.50E202 (0s750 2Z71E+12
Cs-135 3.4477E-06 21.27 42.53 0.00E+00 7.33E045 1.47E-04 O11O 4.137E+10
CsU-37 2.809E+00 2127 42.53 .OE+00 385.E901 8.19E201 12500 27IW+10
Eu-154 1.6386E402 21.27 42.53 QCOOE+OO 3.48E401 8S7E401 1.7bO0 1.137E+C9
Eu-155 2.3957E-03 2127 42.53 O.OOE+OO0 5.09E -02 1.02E41 22500 S.102E44
Fe-55 3 2707E456 2127 42.53 Q.OOE+OO 6.98E404 1.39E403 2.7500 6.6M4E04

H4 ~~~~~~~3.45W04E3 21.27 42.53 O.OOE+OO 7.34E402 1.47E401 t 5CC0 5S2E+01
F-129 7.53COE407 2127 42.53 Q03E+00 11.60E4-5 320E405 50X00 1.943E401
Kr-85 7.8S40E402 2127 42.53 0.03E+00 1.67E+00 3.34E+00 7.00Co0 Z144E+00
Np>237 9.5615E406 21.27 42sf3 0.03E+400 2.0¢31244 4.07E404 111.00 2 403E-01
Pa-231 2.7988E09 21.27 42.53 0.03E+00 5.95E48 t.t19E407

'7 42.53 O.OOE+4O O 2.68E249 5.36E-9

Pu239 4.2810E-04 21.27 42.53 QO.OE+C 1.10E2303
-

Th-241 27.7E602-2 21.27 42.63 0.OOE.0D .64-E-10 31.12E-00

Pu-242 3.6329E-07 2127 42.53 0.00124-00 7.3E8664 7.33E.05

RaV .44-1 12 2 far ParameterED0fferences:
Raeat2 ro8eaori97W W!14h 2127r a42eatte3 knlis0Ek0D 4le1asots:8-1

Ru-106 2.0477E-CF7 2127 42M~Min eugs oi 1eane ,00tc 4qem 35E-0 871.
So-9 1933-05217 4M OM+O 275E04 .50-U

S S012 u 1.1574E%05601210 _______ ___ E__ OD__ 2_ 46E__04 __ 4__ 2E__0

sr-ODa 1.7092E _____2 ___ leasi for bEnOD madEin estimate
I From223SE04 217 2t3itna00 &9EtadAM0
Th-229ta7:7260EI12Z 212 1 42n63 a ituESOadmwtDi WAS 4Ek 1 3L.1.-10

The23s 5.c4n7Eg0 2127 itetr 42.53 masnei 00 1et24Er06 rdtEn06
Th-232 2.890SE-14 2127huate 4253taE00 57up! .W1

TI-2DO 4.4336E-08 2127 _2__3___0_E 0016 3E0 IM0

U-232 12037E-07 21v27 42.53Et~te 10. HMEG+OO 20.66861.2E
U~~= 3.001 1 COOE-0__2127 __ 42__ 63______ _______ ________ _______ _______

Thermal Power

Noonl MMa Boundling
Outlpt Nea Output
fWafs) (Wafts)
4J2E41 9.01E41

Total Total

'Reactor atbiiwn. core removal. etore, shippig or oter date coinirmng Stht hradatlon ceased for full.

'Tdal batw p for fas l assocated with Ste wouksheet mwud be avidod by SOL heavy mstal taswe I get 4pedfic buW values (MWdfi).

DOE/SNFREP.078
Revisiorn 0

March 2003
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I
Fuel Radionuclide Inventory Worksheet

L VW ud *IT.W*Zt lIlbromftmdo. -,. ,
Fuel Nuns:m mmS

SNFID#, 154
Fuel Unft & rescI' 980 -17 CURVED PLATES
Heavy MOWa MOWs: BOL.3875kg; EOL.=159.74krg
ROD Storags SIW. SRS

'Fue decay sutdat: 1997
Esnalw aso : 2010

Template: HFBR (HevyWaber, Akan., 4OO 100%. U)
ampleSumup(UWd: 184.6

Template BCL Heavy Met MaJ (la 0.000377
Twnpla1 DecaYTts 10 Y10

Estimated
Canstr se J

a2le. I
1 27.22

iIL Esdmatensa . -X. xb b Y. yb Gam. Sources

Photon TotaW
3Wd Fro - Nomnal Bodin Fue bta Activity Nominal Fuel Boundin Fuel Energy Photonasee

Radonuctkle Template Fuel Bunup (MWdf BurmUp (UWdft MCO lnventodes(CI) Invenoues(CI) Group (bounding)
Ac-227 i.362E-10 191,368.36 338.505.36 O.O+00 2.54E0s 4.496E05 Avg. MeV
Am-241 5.961tE-03 191,368.36 338,o50.3a 0.OOE+00 1.14E+03 2.02E+03 o.0150 4.627E+16
Am-242m 1.4332E-05 191,368.36 338,606.35 0.ooE+00 2.74E-01 4.85E-01 0.0250 9.643E+65
A.^.-243 3.7132E-05 191,368.36 338,506.35 0.00E+00 7.11E+00 1.26E+01 0.0375 8.725E+1
C-14 2.6501E-08 191-368.36 336,506.35 0.00E+0D 5.07E.03 8.97E-03 0.0675 8s7^9E+16
cmas 4.4t41E-31 191,36836 338,5s06.36 0.00E+00 8.50E-2S 1.50E-25 0.0850 S562.+15
Cm.-243 7.2722E-0B t114.36as a33ss05.35 Q.OOE+OO 1.aff+oo Z.46E+oo 0.1250 4.176E+15
C,.-24 6.s22E 03 igl-v"3 33s,sos.3s Qo00E+00 i.3iE+03 23E+03 022s0 4Bs9E+15
CO-16 1.s1 7E-04 191,368.36 338,506.35 0.00E+00 3.47E+t01 23E+01 03750 ZW4E+15
Cs-134 a.0sssE41 191,368.36 33aso5a55 O.OOE+OO 5.85E+04 1.04E+05 os5s 3.747E+15
C_-13s 42s64E.0s 1s1,368.3B a33sss5a3 O.OOE+OO 8.15E.01 1.44E+CO 0.85w 4.395E+15
C -137 2-5650E+00 1s365.36 a3ascs.3s O.OoE+CO 4.91 E+05 aS.SE+05 125w 1.104E+tS
Eu-1s4 1.062sE-01 191,368.36 338,606.3 0.00E+00 2.23E+04 3.94E+04 1.7500 3.1816+13
Eu-2155 3516E.02 191,3688.3 338,505.35 0.00E+00 1.11E+04 1.s6E+04 113800 1.s2+12
F^565 i.9465E-02 194,368.36 33ssos.35 OOC0E+OO 3.73E+03 6.59E+03 2.7s00 2J01E+10
H-3 8.1045E-0 191-q"36 338.sc5.35 O.OOE+CO 1.s5E+03 Z.74E+03 3X00 2S25SE+0
1-129 6.6403E-07 191,3£a.36 3asscs5.3s QOOE+CO 1.27E-0t 2.2sE41 secooD I 465E W
KY-85 ZOB620E401 191.36a.38 338asos.36 O.OCE+CO 1s5E+04 a.98E+04 7wj= 1 .0
r*p,237 3A.151E-0 191,a~3s 33asosM s .ooE+oo S.03E+00 1.07E+Ot I Ic 1.931E+06

J
J
i1
j

Pa-231 6.0304E-10 191,368.36
Pb-210 2.7017E-12 191,368.36

0.00E+00 1.16E-04 204E604
i 0.00E+00 6S17E-07 Z15E407

Pn-147 3.4210E-01 191,368.36 33s50635 O.COE+00 6.55E+04 1.16E+05
Pu-23S 1.6622E-01 191,368.36 338,605.35 0.00oE+00 31SE+04 5.63E+04
Pu-43 6.9563E-04 191.36 338,505.35 0.OOE+00 1.33E+02 2.3sE+02
PU-240 3.7169E.04 191-36em 338,506.35 0.006+00 7.11E+01 126E+02
Pu-241 2.1731E41 191,36A83 338,506.35 0.OOE+00 4.16E+04 7.36E+04
Pu-242 3.O9tlE-0a 191,36836 338,505.35 0.00E+00 5.92E01 1.06E+00
Ra-22 1.9435E-11 191,368.36 338,606.36 0.00E+00 3.72E606 6ssE606
Rla-22s 6.172SE-15 191,366.36 336,505.36 0.00E+00 1.1SE609 209sE-09
Ru-1os 7.0778E.03 191,368.36 338,505.38 0.00E+0C 1.36E+03 2.40E+03
SO-79 12339E-06 191,368.36 338,506.35 0.00E+00 2.36E+00 4.18E+00
Sn-126 1.0194E-06 191,368.36 338,60.36 0.OoE+00 1.96E+00 3.45E+00
Sr-90 Z.4186E+C0 191,368.3S 338_505.35 QCO0E+OO 4.63E+05 8.1sE+a5
Tc-99 .8Q0oE-04 191,36836 338,s50.35 0.00E+00 7.20E+00 125E+02
Th-229 ZOQ^9.7E-12 191,36A" 338,506.35 QOO0E+CO 3.^sE47 B.BOE407
ThZ4O 6.05TTE-0 191-%"k~ 336,505.35 OOOE+OO 1.W6E-03 2.05E-0
Th232 12473E-14 1s1,3E5.36 a3ssa5.3s QLooE+ao 2.3sE409 422E-s
TI-20^^ 4.8791E-08 i~~qS.3sa 338as4535 Q.oaE+00 s.34E403 1.6sE402
LJ232 13821E47 191,36 33as4s"s QOOE+OO Z.64E402 4.68E402
U-233 2.30SDE-9 191,368.36 33asos53s o.ouAE+00 457E44 809E044
tF234 4.769E-0S 191,3E8.3_ 338,5c5.3S QOOE+CO 9.13E+00 1.81E+Ot
LO235 -Z.8601E486 19t,368.30 o.oo 7.41E401 1.s3E401 7.41E-0t
U-238 1.6701E405 19U3683b 338,505.35 QO.OE+OD 320E+00 5.65E+00
L.-238 -OA4194E6- 191363 0.00 8.23E-03 6.43E603 823E603
Y-90 2.4192E+00 191,38 338,506.36 0.00E+00 4.63E+05 8.19E+05
Other Racknuclee 4.79E+06 847E+05

Temlate Slction Summary
I7 in~From SFD uI B for Parameter D ;fferetces:

Reactor uodbra4Z HEAVY WAER HEAVY WATER
Fuel ChskW.I ALUM ALiMr

BOL HU Ca atuenbcd u u
BOL Enutcthne %: 93.3333333 4010100

Bumup Sutnmmay (UWd__ for bumup used In estmats:
FM.. S^D i Estkmati

bt~~~~mbat = <~~11,0 hrrtdotg jrftltharyol1mosahyeld.

BcurAW171 190.365.00 338 ag kw e*LhA d kiBO L hy b

Checks

s b tsiate_
--Bumu p GiveMumplbr up Esti1.ated E 03 HMGv EDL HU

BvundLng Z1 2t1 t .T

J

j
Thermal Power

Nomnrt MMa BoundftV .

Output , Hea Output
watta (Wafts)

75E5603 1.341+04
Total Total

'Reaer shutdewn. core removal. stoag, shippft or other dais cwdmft va hradabn ceased for hfL

'Tlrd tsiur gm a fue asmodate wnh tft wo*h mud be divided by Bt. heavy metsi man lo get sptdflc burp values (MWWV.

DOE/SNFJREP-CF73
Revision 0

March 2003
Page C4510 of C4581



Fuel Radionuclide Inventory Worksheet : 7

ILFadl NtW TOXVlate Inflormasion '~-~
Fuel NWa: NIST (U306 HEU)

SUF DC : 762
Fue Unith & Dew: 420.17 CURVED PLATES
Heavy Metal Ma: SOL72.156kg; EL-.33894&g
ROD Storage Site: SRS

'Fue decay sart date : 1997 .
Eatoat asa ad: 2010 '

Temepate: HFRR lHeavy Water, Aln., 40 4 100%, U)
Template bSaup(UWd): 164.6

Template 3OL He" Matal Urn: 00377

Estrmated
Canister usage:

11.67 1

fi. Estimates mn X. xb bY Ye Gamma Sources

Photon Total
CVUYd From Nominal Boundig Fuel bintial Activity Nominal Fuel Bounding Fuel Energy Photonetsec

Radionuclide Temptate Fuel Burnup (UWd S6umup (UWdW (CI) lnven*oMee(CI) hientories(Cf) Group (bounding)

Ac-227 1.262E-10 35,243.24 66,463.11 O.OOE+00 4.67E-06 8.81E-06 Avg. MeY
Am-241 5.9611E-03 35,243.24 66,463.11 O.OOE+00 2.10E+02 3.96E+02 0.0150 9.084E+15
Am-242m 1.4332E-06 35,243.24 66,463.11 0.00E+00 5.05E-02 9.3E-02 0.0250 1.893E+16
Am-243 3.7132E-05 35,243.24 66,463.11 O.OOE+00 1.31E+00 2.47E+00 00375 1.7136+15
C-14 2.6501E-08 35,243.24 66,463.11 O.OE0600 9.34E-04 1.76E-03 0o575 1.763E+16
CI-36 4441-E31 35,243.24 66,463.11 O.OOE+00 1.57E-26 2.95E-26 o0eso 1.062E+15
Cm-243 7-M2E-06 35,243.24 66,463.11 O.OOE+O 2.56E41 4.83E401 0.1250 8.199E+14
Cm-244 6.8226E-03 3,243.24 66,463.11 O.OOE+00 2.40E602 4.53E+02 02250 9219E+14
Co-60 1.8117E-04 356243.24 66,463.11 0.00E+00 638E+00 1.20E601 0.3750 4.073E+14
Cs-134 3.059E-01 35,243.24 66,463.11 O.OOE+00 1.08E+04 2.03E+04 0.6750 7.3581+15
Cs-135 4.2564E-06 35,243.24 66,463.11 O.O0E+00 1.50E-01 2.83E401 0.8500 8.629E614
Cs-137 25650E0+00 35,243.24 66,463.11 O.OOE+00 9.04E+04 1.70E+05 1.2500 2.169E+14
Eu-154 1.1628E401 35,243.24 66,463.11 O.OOE+00 4.10E+03 7.73E+03 1.7500 6245E+12
Eu-1.55 S.776E-02 35,24324 66,463.11 O.OOE+OD 2.04E+03 3.84E+03 22500 2.734E+11
Fe-65 1.9465E-02 35,24324 66,463.11 .OOE6O+ 6.86E+02 1296+03 2.7500 436S6E+09
H4-3 8.1045E-3 35,243.24 66,463.11 O.OOE+O0 2.86E+02 5.39E+02 3.000 4.9SS8E+0
1-129 6.6403E4-7 35,243.24 66,463.11 0.OOE+O0 2.34E-02 4.41E-02 SXO0 2J77.06
Kr-85 2.06206-01 35,243.24 66,463.11 O.OOE+O0 7.27E+03 1.37E+04 7Dooo 3.36E+60
ND237 3.1513E-05 356243.24 66,463.11 O.OOE+00 1.11E+00 2.096+00 118000 3791E+04
Pa-231 60304E-10 35,243.24 66,463.11 O.OOE+OD 2.13E-05 4.01E405
Pb-210 2.7017E-12 35243.24 66,463.11 O.OOE+00 9.52E-06 1. 4-07
Pm-147 &4210E-01 35243.24 66,463.11 O.OOE+O 121 E+04 2.27E+04
Pu-238 1.6622E-1 35,243.24 66,463.11 .O0E+O 6.86E+03 1.106+04
Pu-239 6.9563E-04 35,243.24 66,463.11 O.OOE+O 2.45E+01 4.62E+01
Pu-240 &7169E404 35243.24 66,463.11 .OOE+O 1.31E+01 2.47E+01
Pu-241 2.1731E-01 35,243.24 66,463.11 O.OOE+O 7.66E+03 1.44E+04
Pu-242 &0911E-06 35,24324 66,463.11 O.OE+O 1.09E-01 2.0ZE401
Ra-226 1.9435E-11 35,243.24 66,463.11 0.OOE+OD 6.86E-07 1294-06
UR2a2 6.1725E-15 35,243.24 66,463.11 3.OOE+O 2.18E-10 4.10E-10
u106 7.0778E003 35,243.24 66,463.11 t .00E+00 6.439E02 4.70E+02

Se-79 12439E-05 35,243.24 66,463.11 .00E+00 1 4.35E401 8.20E40 O
SU.126 1.0194E-05 35,243.24 66,463.11 O.OE5O1 3.59E4-01 6.74-01
Sr-90 Z.4186E+00 35,243.24 66,463.11 Q.OOE+OD 8.52E+Q4 1.81E+05
Tc-99 3B056E-04 35,243.24 66,463.11 3O0E00 5.896-01 2.53E+01
T-2329 Z.0097E-12 356243.24 60463.11 QOOE-03 7..E6-0 1.34E7-0
Th230 6.40577E9 35,243.24 66,463.11 3.O0E+00 2.13E604 4.03E604
Th232 12473E-14 35,243.24 66,463.11 Q.OOE+OO 4.40E-10 829IE-10
T u 4.8791E81 35,243.24 66,463.11 QOOE+OO 1.72E403 3.24E403
UI232 1s21E47 35.243.24 66,463.11 QOOE+OO 4.87E43 9.19E403 Thermal Prower
U t233 Z3906OSE409 35,243.24 66,463.11 QOOE+OO 8.43E45 159E44 NominalNW Bounding
U-234 4.7697E405 35,243.24 66,463.11 t QOOE+OO 1.68E+00 3.17E+OO Outu "eam output
U-235 -2.8661E-0e 35,243.24 0.00 IA1.45E1 4.43E402 1.45E401 (at) W atts):
U-236 1B6701E45 35.243.24 S6,463.11 Q.OOE+OO 5.89E2-i 1.11E+OO tS29E+D3 2Z4W+D

U-238 4.4194E49 35.243.24 0.00 1566E43 132E43 1B86E4-3 Total TOWa
Y490 2.4192E+00 35,243.24 66,463.1i Q.OOE+OO 8,53E+04 1.61E+OS

Odwr Raloucikies 8.81E+Q4 1B66E+OS

OL Toriiite Se dct S lhli p S io S RA m-:;

Temlne Selection Summary

From IIF.O Used f0r Parameter Differences:
Reacto dr HEAVY ATER HEAVY WATER

SOL NM C _ntbet: U U
*OL Enichanent% 93.17430199 40bt100

Startup Summary ;W ? Eb 1ass or bumup used hI sI1nmae

Nomhal X 43291 35ct bsanl be htladtuehheyn mw wwsdetstyed.
Bounding: 86A.41 Twvap tetealed assurag d B(Itaviy meW bnmu

Estmte Bumup
Eurnup Eutti Gd Cnn Burnup EOL H lBVGven IOL HMM

NomoIa 1.12 814
BoundlngI Z11

'Reader lsidown. core .moval. storage. apping or rOr dle Ooeinmng hat kbadabon ceased for Wu.

Te bwumP forr aue assonated .w 8i wokdeet m ur t be dvmed by 80 hawy metal mas b gf ed fic bam vdiuse (~w).

DOE/SNIFiREP-07
Revision 0
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Fuel Radionuclide kwentory Worksheet - .I

XFdwfaodTamplxfte bw-nafioin-.
Fe ae: OHIO STATE (LEU)

SNHFPD 158
Fuel Unlts & Dour 30 - I FAT PLATES
HeevyMetalMass: POL.2.151kg: EOL-2.15llkg
ROD Storg Ste: SRS

'Fusl deca Ma daft: 2D35
Estiates as f 2010

Tenplate ATR (110 Waler, Altonu 60 to 100%. tL
fTemplate Sunwp(Mwcd: 3572

Template WOL Heay Metal Mss (U1T) 020116689

Estisated
Canister usage:

r 1.25

IJ.Ecli .ots m 5. 1a b Y. Y. Gamma Sources

Photon Total

CWVWd From Nominal SoonBig Fuel t Activity, Noinal Fuel ounding Fuel iEnergy Phlotonskec

Railonucide Template Fuel Bmirup (MWd)f umup (UWd)f (Ci) 1ivNertordC) -lenntorles(C) Group (bounding)

Ac-227 BA545E-10 495.31 990.62 0.00E+00 720E-8 144E07 Avg. ieV

Am-241 1.1190E-03 49531 990.62 QOODE+OO 54E-01 1.11E+00 0.0150 1S1IE+14

Am-242m 4.5425E-07 495.31 090.62 OOOE+OO 22sE-04 4.$0E-04 0.0250 4.117E+13

An-243 1.4921E06 495.31 090.62 0.OOE+OO 7.39E-04 1AsE-03 0.0375 3.7J9E+13

C-u4 5.7244E-09 495.31 990.62 O.OOE+00 2.84E-06 67E-06 0675 3.736E+13

C-36 1.3124E-32 495.31 990.62 O.OOE+00 6.5E-30 130E-29 0.f5D Z352E+13

C-243 7.3676E-07 495.31 990.62 O.OOE+00 1.17E-04 27.4-04 0.1050 ZO63E+13

CM-244 52e42E-05 495.31 9so.62 O OOE+OO 2SE-02 s.16E402 02250 Z01#+.13

_>-60 &8VISE-05 495.31 990.62 O.OOE+OO 1 ssE402 3.7SE402 0.375 9.7E.12

Cs 134 4.SsE-01 495.31 99D.62 O.OOE+00 211E+02 4.82E+02 O0S0 1.42E+14

C-2135 a4477E-06 495.31 090.62 O.OOE+00 1.71E-03 3.42E-03 os11.00 IoE+13

Cs-137 2B731E+00 495.31 990.62 0OE+00 1.42E+03 2.85E+03 125C 7497E+12

Eu-154 &2053E-02 495.31 ssD0.e2 O.OOE2+OO 4.06E+01 S.13E401 1.7s0D 1 Ae6E+11

Eu-165 a9134E402 495.31 990.62 Q.OOE+oo 1.s4E+01 3.88E+01 225O0 3&07eE+l1

Fe-6s &7429E-03 495.31 990.62 O.OOE+OO 3.34E+00 eS.SE+00 2.7500 11.770E409

"-3 1 os99E-02 495.31 990.62 O.OOE+OO 62sE+oo 1.05E+01 3soco IeIE40e

1-129 7-S3sOE-07 495.31 990.62 O.ooE+e_ &.73E-04 7.46E-04 5.0000 6.03DE402

Kr-85 2.85s5E-1 495.31 sso.62 o.coE2+eO 1.2E+02 2.83E+02 7.000 e.728E+01

Np-237 9.6479E406 495.31 990.e2 O.OO1E+00 4.73E403 sA46E43 _11 aoc 7Ss8E00

PaF231 as297E-10 495.31 990.62 O.OOE+OO 4.42E070 LSSE-07

P239 4283eE404 4aS31 990.62 O.OOE+OO 2.12E401 4.24E401

PU240 2.4401E404 495.31 9s0.e GnOOE+00 1.21E401 2.42E41

Pu-241 6.s764E402 495.31 990.62 O.OOE+OD &41E+01 &81E+01

Pu242 a632sE407 495.31 s9Q062 .OOE+00 tIsoE04 &60E044

Ra426 3.804sE-1 1 495.31 990.62 QO.OE+OD 1A- ss&sa7E-s

Ra42s 2.9s02E-15 495.31 930.62 Q.OOE+OD 1AsE-12 2.96E4l2

R*-106 1.s05SE-01 49531 990.62 Q.OOE+OD sA44E+01 BesE+02

SO-79 12s36E-05 4ss"i 990.62 O.OOE+OO a41E43 126E402

Sn 126 1.1674E-0s 49531 990.62 O.OOE+OD 5.73E403 I.ISE-02

Br-sD 2.7505E+00 495.31 990.62 QOCOE+OD 1.36E+03 2.72E+03

Th-M 184823E44 495 31 9390.62 QLOOE+OD 9.34E140 1.s7E es

Tn43D 1.7042E-M 495.31 990.62 Q.OOE+OD a44E406 1.6sE-0s

Tn432 7.8113212-15 495.31 ssD0.62 Q.OOE+OD 3,87E412 7.74E-12

Tl-2as 4.4063E-M 495.31 9s0.62 QO.DE+00 2 1sE-05 4-36E-05

U-232 13151E47 495.31 9s0.62 QOOE+OO &SIE-05 13D0E044

UW33 1.ss64E-s 495.31 9sa.62 QOOE1+OO 9.89E-7 1.94E-06

U-234 Bs8371E404 495.31 gsD0.62 QOO0E+OO 9.11012-2 1.82E-01

LI-ZI -2.723SE-06 495.31 O.OD 1.12E42 9.82E403 1.12E402

Lit3M i5493E-05 495.31 ssD.62 QooE1+00 7.67E403 1.s3E402

w-38 *42851E-03 495.31 O.OD 7.05E-03 7.05E-03 7.05E-03

Y SO 2.7505E+00 495.31 9sD.62 Q.OOE+00 1 36E+03 2.72E+03

Thermal Power
Aominal NWa O oundling

Outpu et ~ MOtpu
(walts) (Wats)
2.1#0 527401

TMtal Tctal

Oher f 2.5E+03 5.09E+03I plteSeleclion Smar
Foe 8F. Used Bass for Patramete Differences:

Reactor Moderato LIHTATR UW14.7WAiFAIla et a eebe8otger
Fuel Cladding ALLA AUM Tl ttel anlasATRTaevhit melintta pwae*r4.tdwt4~adwg AiT~amtae

not. MMt Constitent.s II u ...... II]M..iZkk~d

urnup uP wm insi (Md ai o bumup used In estimate:
Fran SFD 114 4631tede uii11mndi ble B.Iaited aa

Nominal-r- i 4~~~~9591 BNu*W bai* tuwidlebe laltB tedid bum

lalnmated Stamwp
Burnup Multp~lier Given surnup Eatimated EO HI. WGlven CCO. HU

'Reactor Sounding-I ~0.12
daKOen.-roe em sora dpsilnghttrdlo

'Tal,1 bUna for t luW eassociaed walh o 68worktsheteat m be divided by SOL MeaM melal mass ID gt specift hemp Values (WVl".

DOE/SNF/REP-M
Powlsw 0
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J
Fuel RadonucIlde Inventory Worksheet

L Fnd and4Tcnuplste nfqnraidi M;
Fu NHnam OMEGA WEST C04)

SW 0 V 406
Fuel Unitse Dema 1- -180R 19 FLATPLATES
Heavy Mtals Mam OL.3264kg; EOL2.525kg
R0D Soa SIm SRS

'Fuel decoy atw d& 1992
Estimate a of: 2010

Tnpia ATR (Up Waler, Akmn., 60 b 1009% U)
`Tu VtBuwup(UMW* 3872

Twnpb* BOX Haspy Meo Ma1i (U)c 0.00116680
Tunoat DecTe 15 ws

Estimated
Canister usage:

18x1W I
1 0.67

JIL Estiates In 3, xb b Ya Yb Ganmm Source

Photon TOa
CilWd From Nominl Bounding Fuf4 initial Activity Nominal Fueli B ing Fuel Enrgy Photonsjsee

Radioutucido Templant Fuel Bumup (MWd9 Bunup (UWdf (CI) kwentoriea(Cf) inventories(CI) Group (bounding)
Ac-227 4.5861E-10 848.64 1,021.63 O.ODE0OO 3.89#-07 4.69#-07 AVS eVY
Am-241 1.7832E-03 84af64 1,021.63 0.DOE+00 1.51E+00 1.82E+00 0.0150 1219E+14
Am-242m 4.3410E-07 848.4 1,021.63 0006E+00 68E-04 4.43E-04 0.0250 2.542E+13
Am-243 1.4907E-06 848.64 1,021.63 0.00E+00 127E-03 1.52E-03 0.0375 2219E+13
C-14 5.7182E-0 848.64 1,021.83 0.00E+00 4.88E-06 5.84E-06 0.0575 Z367i+13
05-3S I.3124E-2 848.64 1,021.63 O.OE+00 1.11E-29 1.34E-29 0.0880 1.433E+13
Cm-243 1.856sE-07 848.64 121.63 0.00E+00 1.58E44 1.90E44 0.1250 9.828E.12
Cm-244 3.5512E-06 848.64 1,021.63 0.006+00 o16E-02 3.63E-02 02250 1235E+13
Co-GO 1.0261E-06 8464 1,021.63 O.OOE+O 8a714-03 1.05E-02 0.3750 5410E+12
CS-134 1.6831E-02 848.a4 1,021.63 O.OOE+00 1.44E+01 1.73E601 05780 8.782E+13
Cs-13s 3.4477E-06 84864 1,021.63 0.00E+00 2.93E-03 3.52E-03 0500 2.0 12
C0-137 2.2800E+00 84864 1,02i.83 0.00E+00 1.93E+03 2.33E+03 1200 1.054E+12
Eu-164 3.6656E-02 84a84 1,021.63 0.00E+00 &11E601 3.74E+01 1.75W0 4.415E+10
Eu-155 9.6841E-03 848.64 1,021.83 0.00E+00 822E+00 9.896+00 22500 5.523+07
Fe-fS 4.6977E44 848,64 1,021.63 0.00E+00 3.99E-1 4.80E-01 ±7500 3.320E+05
4-3 6.0485E-03 848.64 1,021.63 O.ODE+00 813E+00 a18aE+00 3.5000 2110E+06

5-129 7-53OE-07 848.64 1,021.63 O.OE+00 6.3#944 7.696E4 5.0000 4.881 402
Kr-85 1.4989E-0 848.64 1,021.63 0.00E+00 1.27E+02 1,53E+02 7.0000 54056E+01

N-237 9.5534E-06 848.64 1.021.63 0.OOE+00 8116E-03 I76E-03 110000 6m06o00
Pa-2t 1.6650E-09 848.64 1,021.63 O.OE+O0 1.40E-06 1.69#-06
Pt-210 z6631E-11 84a64 1,021.63 0.OOE+00 Z26E6- Z72E-06
Pm-147 1.8156E-01 84a64 1,021.63 0.00E+00 1.54E602 1.85E+02
Pu-238 1.89906-02 848.64 1,021.63 0.006+00 1.61E6+01 1.94E+01
Pu-239 42838E-04 848.64 1,021.63 0.00E+00 3.64E-1 4.38,-01
Pu-240 2.4379E-04 848.64 1,021.63 O.OOE+00 2.07E-01 2.49#-01
Pu-241 42511E-02 848.64 1,021.63 O.OOE+00 3.61E+01 4.34E+01
Pu-242 3.6329#-07 648.64 1,021.63 0.00E+00 1O8E44 3.71E44
Ra-226 1.4725E-10 84864 1,021.63 O.OOE+00 1.25E-07 10E6-07
Ra-228 a9760E-15 848.64 1,021.63 0.00E+00 7.62E-12 9.17E-12
Ru-10S 1.9752E44 84a84 1,021.83 O.OOE+00 1.68E- ±02E-01
Se-7l 1.2933E-05 848,64 1,021.63 0.00E+00 1.10E-02 1-32E-02
Sn-126 1.1674E4-5 848.64 1,021.63 0.00E+00 9.82E-03 1.18E-02
Sr-90 2.1680E+00 848.64 1,021.63 0.006+00 1.84E+03 221E+03
TC-99 42239E44 84a84 1,021.63 0.00E+00 3.58E-01 4.32E4t
Th-229 3.9270E-12 848.64 1,021.63 O.OE+00 3.33E-09 4.01E-09
Th1230 3.36786-06 848.64 1,021.63 0.0OE+00 -86E-05 3.43E-06
Th-232 1.5452E-14 848.84 1,021.63 0O.E+00 1.31E-1I 1ssE-11
T1-206 4.6705E-08 84864 1,021.63 0.0000 -06 4.77
U-232 1.304SE4-7 848.64 1,021.63 O.OOE+OD 1.11E44 1.33E-04 Them t Power
U-233 23739E-09 84a64 1,021.63 0.OOE+00 2.016-06 2.43E-06 Nominal Ha1 Bounding
U-234 158423E44 84864 1,021.63 0.006E+ 1.56E41 1.8801 output Had Output
U-235 -2.7236E-06 848,64 0.00 857E-3 426E-03 .57E-03 (Was) (wats)
U-235 15493E-05 84a64 1,021.63 0.OOE+00 131E-02 1s.8E-02 2.30E401 2.759401
U-238 428s1E-09 848.64 0.00 7.53E-05 7.16E-05 7.53E-0s Towt Totla
Y-90 ±1686E+00 846.64 1,021.63 0.00E+00 1.84E+03 222E+03
oiher Radionuclide 1.8SE+03 22E+03

mTemplate Sleconn mSu n. S .anry h w ecJk _ , * _ * _ _ h 2

tenpjats Selection Summary

From SFD Used Ba for Parameter Differencea
Reactor Meo QrWATER UGHT WATER

Fuel Ctaadk ALUM ALUM
SOL HiN Conatuut j U U

SOL E ckhinesl %: 931372549 6010100

Bumnup Suwi R(UWdf for barnup used in esdiuma
Fron SFD Eaer

Nhi:|j 848.641 70D.04(N wS * hea eucetSFDs _OXWIdb MW*
Di|rd"I 1.021.631 1.400 71 bnteu *6l* kmeSDW(awetd bWM

Checks r7

Sunaup Mufiapf Given Danup Estknated tOL HMtGIven EOL Hlt
Nminal: 0.83 0.8 0.i

IbundW-, 0.90 3

'ReacIf~ub lownd bel a d Wl g -- mpp usot bd~cwcming by 60Lraalon ceeaed forpnt L

-ro/SNF/mEp07 foMlkaAscaedwhOtlwu 2003~b SLMv m=t o selc bm aee(~U~

J
J

J

j

J
j

DOEISNFIREP-M
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Fuel Radiornuclide inentory Worksheet
5.Fad and T-pplate anfrtafion ,

Fuel Nne: OMEGA WEST 26)
SOW D t: 407

Futel nihts Deur 44-1 OR 19 FRAT PLATES
Heavy hal IMs: 8OL.1Ot.34k0 EOL=726kg
ROD Storange Site: SRS

'Fuel decay dart date: 1992
Estimatee oll 2010

Tesplat ATR 6LSh Water, Aoun., W to 100%. U)

"TOIPbta UpMIW d): 3672
Tentpt BOG. Heavy Metal pa (uT}: 0.001 16689

Tmolate lecayThe: 15 tews

Esthitoed
Canister usage:

18Wr0-

1 1.63 1

u. Etimtates 1 N,, x, b y. y, Gamma Sources

Photon TOtal
CV11Wd From Nominal Bounding Fuel hma Actilvty Nominal Fuel Bounding Fuel Enrgy Photonsreec

Radilonuclide Templnte Fuel Burnup (MWdI
t

Bumwpp (MWd) (C) Imvrntores(CI) knentores(CI) Gamp (bounding)

AC-227 4.561E-10 3,665.55 4,475.50 O.ODE+00 ISBE-06 2.05E-06 Avg. hOV
Am-241 1.7832E-03 3,665.55 4,475.50 .OODE+00 &4E00 7.98E+00 0.01S0 5239E+14
Am-242m 4.3410E-07 3,665.55 4,475.50 O.OEOD I-5E-03 1.94E-03 0.0250 1.113E+14
Am-243 1A907E-06 3,665.55 4,475.50 O.CE+OO 546E-O3 6.7E-03 0.0375 9.722F+13
C-14 5.7162E-09 3,666.56 4,476.50 0.OOE00 2.10E-06 2.E6-05 0.0675 1.037+14
CF-36 13124E-32 3,665.56 4,475.50 O.OOE+00 4.81E-29 SB7E-29 0.0850 6279E+13
C_-243 1.S68E-07 3,665.55 4,475.50 O.OE+00 68.1E-04 .31E-04 0.1250 4J05E+13
Cm-244 3.5512E005 3,668.55 4,47550 O.OOE+00 1,30E401 1.59E-01 02250 5A10E+13
Co-60 1.0261E-05 3,665.55 4,475.50 O.OOE+0D 3.76E-02 4.59E402 02750 2.370E+13
C0-134 1.6931E-02 3,665.55 4,475.50 OOOE+00 621E+01 7.5E+01 0.IS0 3847E+14
CS-135 3.4477E-06 3,665.55 4,47550 .OOE+00 1-26E-02 1.542-02 68500 9.138E+.12
CS-137 2.2600E+00 3,665.55 4,47550 O.OOE+00 B3E+03 1.02E+04 12500 4.61eE+12
Eu-154 3.6656E-02 3,665.55 4,475.50 OOE+00 1.34E+02 1.64E+02 1.7500 1.934E+11
Eu-155 9.6841E-03 3,66.55 4,475.50 OOOE+00 3.55E+01 433+01 22500 2.420E+.0
FeSs 4.6977E04 3,665.55 4,475.50 OOE+00 1.72E+00 2.10E+00 2-7500 1.454E+07
H-S 604850-03 3,665.55 4,475.50 0.OO:+00 2.220+01 2.710+01 .SGOCO 9243E+05
1-129 7.530DE-07 3,665.55 4,475.50 O.OE+00 2.76E-03 3.37E0-3 6.00 Z1380E4
Kr-BS 1.499E-01 3,66555 4,475.50 OO0E+00 5.49E+02 671E+02 7A.00 3368E+02
Np-237 9.5534Ee06 3,685.55 4,475.50 O.OE+00 3.50-02 4.2E-02 11 ...00 Z659E+01
Pa-231 1.6550E409 3,665.55 4,475.50 O.OE+00 6.07E-06 741E-06
Pb-210 2.8631E-1 1 3,665.55 4,475.50 0O.OE+00 9.76E-06 1.19E-07
Pm-147 1.815SE-01 3,665.55 4,475.50 O.ODE+00 6.66E+02 130E+02
Pu-238 1.899O-02 3,665.55 4,475.50 O.OE+00 6.96E+01 B50E+01
Pu-239 4.238E-04 3,665.55 4,475.50 0.000+00 1.57E+00 1i2E+00
Pu-240 2.4379E-04 3,665.55 4,475.50 O.ODE+00 B.94E-01 1.09E+00
Pu-241 4.2511E-02 3,66555 4,475.50 O.ODE+00 1.56E+02 1.90E+02
Pu-242 3&6329E-07 3,665.55 4,475.50 0.ODE+00 1.33E-03 1.63-03
PR-226 1.4725E-10 3,6865. 4,475.50 0.ODE+00 5.40E-07 659E-07
RP-22B 8.9780E-15 3.665.55 4,475.50 0.000+00o 3724-11 .402E-11
RT-106 1.97.2-064 3665.55 4,475.50 0.ODE+00 7.24E41 2s4E401
Se-79 12933E4-0 3,665.55 4,475.50 QOD.E+00 4.74E-042 5.79E4-0
Sn-126 1.1574E-05 3,66655s 4,475.50 0.008+00 4.24E-02 s1.062-06
s-23o 2.1680E+O 3,665.55 4,475.50 O.ODE+00 7,9sE+03 9.70E+03
Tc-gs 4.223sE404 3,865.65 4,475.50 O.ODE+OD 155E+00 1 B9E40

Th-229 B&9270E-12 3,6e555s 4,475.50 O.OCE+OD 1.44E4B 1.76E-08

T-230 3-.72E3-0 3,865.55 4,47550 O.ODE+-0 1O23E-04 1.0E9-04
Th-MS 154A52E-14 3,86s5.6 4,475.50 QODOE+OD SASE-11 &s2E-1 I

To2-B 4.6705E4B8 3,865.55 4,47*550 QODOE+OD 1.71E404 ZQ9E044

U-232 I-304SE-7 3,ess5s5 4,475.50 O.OOE+OO 4.7BE404 5.84E-04 Tbermal Powver
U-233 23739E-s 3,86s5s5 4,475.50 O.OOE+OO &70E-06 I.oSE-0 Nominal Heat IBoundng

U-234 1 2423E-04 3,0665.5 4,475.50 QOOE+OO (USE-1 s.25E-01 Hetutpu t eloq

U-235 S -2.7235SE-0 3,665.5 00 .0E0 QOOE-0 2.0E-0 (avns)

U-236 1.5493E-05 3,865.55 4,475.50 O.OE+00 6sE4-02 6.93E-02 32.+401 IME1+2

U-238 -42651E-09 3,665.55 0.00 2.37E-04 221E-04 2.37E-04 Total Total
Y-90 2.1e6E+000 3,665.55 4,475.50 0O.OE+00 7.95E+03 9.71E+03
Otheir RadmclIonces 7,970.03 9.730+03

EU.T eM pat Selectmen Uuma w urm p Summre Y. and Z a7ck __ _ _ __ _ _ __ _ _ __ _ _ __ _ _

hmpade Selection Sumumary
Fo 6FDBas fo Parameter Differenceso

eatcb Uoder d LrWAER jrWATER
Fuse Cam ALUF ALU A

sOL Hu carhenats:1 uanL u j
*OL Enrctrmr -/ 93.22033e98 so lb *O

Summary (Wdf asis 10r bunup used in estimate:
Arom 8FD Estbnatd

ehial: 3,665.55 s 2954. bevag Moe y dk bSFD (vee I0d MY).

heuN&ig: 454750 _ h906 b"V Wm;*a* km SFD (ox__raJ ID WN4

Checks
EstimatedBumup

mBanup Mutlpa~er Given Bunup Esimated IEOL HLWGven EOL mH
Nloehmhal1 1s21o _ 0.93

mwdtnu 127 *3
'Reactor dshdeun me earonal, slorage. supphog or d~e dae contimik al hat rada ceased for kal.

t
rolal bsOmp or aluel inesocated wlth Otl wahee mudn be dwldd by 801 heavy m mass toget pedic bholwI vables (Wdv).I-

DOEISNFIREP-07
Rervision 0
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- - -- - - -, I Fuel Radionuclide Armentory Worksheet - i . ,'
. WeI ad Temnltte j_ ot, , Ln

Fuel Name: ORR (U308 HEU)
SIF D t 903

Fued Unks & Descr: 97 -19 CURoV PLATES
Heavy MeW Mass: BOL-29.643kg; E0L-20.777kg
ROD Storage Sits: SRS

'Fue decay SW dae: 1966
batimates as of: 2010

Template: ATR (ugm Water, Alm., 60 to10O%, U)
2temptate Bumup(MWd): 3672

Template 0OL Hey Metal ma (): 0.00116689
Temlte Dea TAos: 35 years

Estimated
Canister usage:

18x10'
2.69

Oi.-Estiiates N,, X*. b y. yb Gamma Sources
Photon Total

CibiWd From Nominal Sounding Fuel keltial Activity Nominal Fuel Bounding Fuel Energy PFotonsrec

Radlonuclde Template Fuel Surnup (UWd)f au-up (MWd)r (Cl) -nventorles() bventolesC) Group (boundling)

Ac-227 2.0068E-09 8,396.08 16,792.17 0.00E+00 1.68E4- 3.37E-05 Avg. MeV
Am-241 2.5251E-03 8,396.08 16,792.17 0.00+00 2.12E+01 4.24E+Ot 0.0150 1237E+15

Am-242m 3.9624E-07 8,396.08 16,792.17 0.00+00 33E-03 6.65E-03 0.0250 2S88E+14

Am-243 1.4880E-06 8,396.08 16,792.17 O.OE+00 1.25E-02 2.50E-02 0.0375 232E+14

C-14 5.7053E-09 8,396.08 16,792.17 O.ODE+00 4.79E-05 9.58E-05 02675 2403E+14

Cl36 1t3124f-32 8,396.08 16,792.17 0.00E+00 1.10E-28 2.20E-28 02850 1.i48E+14

Cm-243 7.t4t9Ei07 8,396.08 16,792.17 O.OOE+00 9.59E-04 1.92E4-3 0- 2520 96E+13

Cm-244 I17E4-05 8,396.08 16,792.17 O.DDE+00 1.39E4t0 2.77E10 0200 6.25DE+14

Co-2 7.447E407 8,396.08 16,792.17 O.OE+00 6.72E4E2 1.812-000 0 62437E+13

Cs-134 Z.04!5E405 8,396.08 16,792.17 O.ODE+00 1.72E-01 .43E1t 0S750 E96E+14

Cs-135 3.4477E06 8,396.08 16,792.17 0.002+00 2.89E42 5.79E-02 05D0 1.98E+13

Cs-137 9A365E+00 8396.08 16,792.17 O.OOE+00 172tE+04 2.4tE+04 12D 6.3DE+12

Eu-64 7-32E0E3 8,396.08 16,792.17 0.00E+00 .15E+01 127E+02 1.760 Z988+1

Eu-155 4,9259E-04 86,98.08 16,792.17 0.00o+00 4.98E+00 9.95E+00 2260 Z491E+07

FP-55 Z279tE4-06 8,396.08 16,792.17 0.DOOE0 1.904602 383E42 Z-7EoO 384E+07

F-3 1.969842- 8,396.08 16.792.17 .OOE+00 1.65E+01 3.3tE+Ot J0o t.38E+04

1-129 73.63E-07 8,398.08 16,792.17 0.ODE+00 63.E-03 126E402 60D 1065E+03

Kr-85 4.1176E102 839.08 1,792.17 0.00E+00 3.46E+02 6.91E+02 7005 e177E+D2

1-237 953 2E406 8,396.08 16,792.17 O.OE+00 8.04E02 1.81E-1 1100D 0AM4M

Pa-231 3.9379E549 8,396.08 16,792.17 0.002+00 3.31E-05 .6E-05

Pb-2t 3.3015E-0 8,396.08 16,792.17 0.002+00 2.78E-0 f2.17-01
Pn-147 9.2402E-04 8,396.08 16,792.17 O.OOE+00 9.722-00 1.45E+01

Pu-7O 1.3217E-02 8396.08 1,792.17 0OOE+00 1.36E+02 2.72E+02

PIF239 428tOE404 4396.08 16.79217 0.OOE+0 3.59E+00 7.192+00

Pu-240 2.4333E041 836.08 16,792.17 Q.OOE+00 2.04E+00 4.0QE+07
Pu-241 1.6242E402 8,3608 16.792.17 0.0+000 7.8+02 2.73E+02

Pu-242 3.6329E-47 839608 16,792.17 0.OOE+O 3 E-13 6.14-013

Ra-226 9.0t14E-t0 8,9.08 16,792.17 00E+00 739-046 t6tE-045
R-228 3.1019E-14 8.396.08 16,792.17 0.00Q2O00 2.60E-10 521E-10

Ru-tO6 2.t275E-10 8,3608 16,792.17 QO.OE+O 3.7E4-06 356E.06

Se-79 1293DE-05 8,3908 16,792.17 .OOE+O 1.08E90E 3.17E401

U-126 1.547E-05 8,396.08 16,792.17 0.OOE+O 9.72E3- 1.94E-01

V-90 1.3472E+00 839S6.08 16,792.17 0.OOE+O 1.13E+04 226E+04

Tc-99 42239E404 8,39.08 16,792.17 Q.OOE+OO 3.55E+00 7.Q9E+OO

The229 12407E-t1 8,36 165792.17 QOOE+O 1.04E047 2.306EW0

Th230 8.3497E48 8,39.08 16,792.17 QOO0E+OO 7.01tE404 IAOE-03

Th232 3.8371E-t4 8J9S.08 16,792.17 QOOE1+OO 3.72E-10 8.44E-tO

Tl-20 4.0414E408 8.39.08 16,792.17 QOOE+OO 3.39E404 6.79E044

U-3 .04E0 8,398.08 16,792.17 (LOOE+00 9.t9E404 1.84E403 Tiiennal Powier

IJB233 3.6275E409 8"S9.08 16,792.17 Q.OOE+OO 3.05E405 6.09E405 Momibu Hcat Bouinding

U-234 1JE62E4M-4 8.398.08 16,792.17 O.OOE+OO 1.56E+00 3.12E+OO Outpu Heat Oupt*

LL235 2.7236E406 8,39S.08 QOO0 6.97E402 3.68E402 6.97E402 /Walts) tiWMs)

UM 23X1493E46 8,395.08 16,792.17 O.OOE+OO 13VE01 ~ 2.6E0E Ot i.4tE+D2 2AtE+0

U236M *4285tE409 8.398.08 0.00 . 6J82E404 6.46E404 6.e2E404 Ttoal Totla

Y-90 1.3475E+00 6,39S.08 16,792.17 O.ODE+OO 1 .13E+04 226E+0

C -her R atnue s 1.15E+04 2.30E+04

uILTenwte &cn mSumnayBunp Summun, an eclss
Tempate Selection Summary -

From SFD Used Bis for Parameter Dffernces

Reactor Moderator. U WATER UI WA1ER
Fuel Cldd9W. A ALUM

3OL u Canstituent U U

0OL ErihnimentI %, 93.1526243 eo 60 100

Burup Summary (WdW as for burnup used hI estimate:

Fro SFD 5eawdnet
Nominall 6396 bMe mpula oia km t Wvy l nms deeaqw.

MOLmd9Igj 16.792.1 "7 v 8 beaeaidlsh*W=.lntuar.

IEstimated 3m

Stmwp Givenor Stamml Etlmated EO01. JV IGEOen HU.5
1 1md ng 100 _ _ _ _ _1 C _ _ _ _ _ __i_

Buding: I1

'R r dwn, cor moval. toage, ftplnig or dWm dale tonlm*iV tad on ceased br ke.
5
rcu bunvfor lrkW basdated wM Jt wust be to ded by BOL heavy metal meatet 4 g s icw values MWdMT).

DOE/SNF/REP-078
Revision 0

March 2003
Page C-617 of C-681



A
Fuel Radionuclide Inventory Worksheet :

L FI' and T-ae Infrnd , -i o
Fuel Nuno ORR N"S HEi

SNF t0 753
Fuel Units & Demon 4 19 CURVED PLATES
Heavy MeOW Mas 8OL0.7l6kW, EOL.0t308
ROD Storage SIt: SRS

'Fus! decy SW dals: 1966
Estimates a o: 2010

Template: ATR /1.Jt Water, Alkan.. 60 t 100%. U)
'Tmpatetmlup(UWd 3672

Templat B0L Hesa et Mast (NM: 0.00116689
Template D Thms 35 es

Estlmated
Canister usage:

IVxz t
I 0.11

AIL EstimatnsoX. 55 b 3. Yb Gflfmmfla sources

Photo. Totl
CUWd From Nomnl Bounding Fudel nt AcUfty Nomin Fuel Bowu n FuDe Energy Photons/c

Radlonucti Temptaft Fud Bumup (UWdf Bumup (UWd)' (co ftventoole(CI taventoes Group (band
AC-27 2.0068E-09 386.76 678.07 O.OOE+00 7.76E-07 1.36E-06 Av 15V

Am--241 2.5251E-03 38676 676.07 o.00E+00 9.77E-1 1.71E+00 0.0150 4.994E+13
Am-242m 3.9624E07 386.76 678.07 O.OOE+00 1.53E-04 2.69E-04 00250 1.037E+13
Am-243 1.4880E-06 38676 676.07 O.OOE+00 5.76E-04 .01E8-03 0.0375 9.014E+12
C-14 S.7063E.09 386.76 678.07 0.00+00 221E-06 .87E8-0 0.0575 9.702E+12
cI-36 1.3124E-32 386.76 678.07 O.OOE+00 s5068-30 8.90E-30 0.080 5468E+12
Cnm243 1.1419E-07 386.76 678.07 0.00E+00 4.42E-05 7.74E-05 0.1250 3J61E+12
Cm-244 1.6522E-05 386.76 676o7 O.OOE+00 6.39-03 1.12E-2 02.50 S.078.12
C0-60 7-4047E-07 388.76 67o.07 O.OOE+00 2.864-04 5.02E-04 0.3750 2.196E+12
Cs-134 2.0455E-05 386.76 678.07 O.OOE+00 7.91E03 139E-02 0.5750 3.629E*13
Cs-135 3.4477E-06 38676 678.07 0.00E+00 1.33E-03 234E-03 0.s80 4.432E+81
Cs-137 1.4365E800 38676 678,07 O.OOE+00O 556+02 9.74E+02 12500 2.144E+11
Eu-154 7.3230E403 38676 678.07 0.00E+00 2.83E+00 4.97E+00 1.7500 1.207E+10
Eu-155 5.9259E404 386.76 676.07 O.OOE+00 2.2984 4.02E41 22500 1.O0E.06
Fe-55 2.2791E8- 38676 678.07 O.OOE+0000 .81E-04 1.55E-03 2.7500 9.629E+80
H-3 1.9698E403 38676 6707 O.OOE+00 7.62E-01 134+00 30 557E+02

J
J
-i
jNp-?37 9.5752E-06 38a76 678.07 0.00E+00 - 3.70E-3M 6.49E-3 11.C

Pa-231 3.9379E-09 386.76 678.07 O.OOE+00 1.52E-06 Z67E-06
Pb-210 3.3115E-10 386.76 676.07 0.00E+00 1.2sE-07 2.258E-7
Pmu147 9.2402E404 38676 678.07 0.OOE+00 3.57E-01 627E-01
Pu-238 1.6217E-02 386.76 678.07 0.OOE+00 6.27E+00 1.10E+01
Pu239 4.2810E44 38876 67ao7 (.OE+ao 1.S6E-41 290E4t
Pu-240 2.4333E-04 386.76 6787 O.OOE+00 9.41 E-02 1.65E-01
Pt-241 1.6242E-02 386.76 6707 0.OOE+00 6281E+00 1.10E+01
Pu-242 3.6329E47 38676 678.07 .OOE+00 1.41E-04 2.46E-04
Fia-226 9.0114E-10 386.76 678.07 0.00E+00 i49E-07 .11E-07
Ra-22S 3.1019E-14 38676 678.07 O.OOE+00 120-E-t 2.10E-11

j

I
Isrgo 1.3472E+0 3876 678.07 0.00E+00 521E+02 9.14E+02

TC-9r 4.2239E-04 386.76 678.07 0.00E+00 1.63.-41 2.86E4
Th-229 1.2407E-11 386.76 678.07 0.00E+00 4.80E809 841E-09
Th-230 a,3497E608 386.76 678.07 O.OOE+00 323-05 5.66E-05
Th-232 3.8371E-14 388.76 678.07 O.OOE+00 1.48E-11 2.60E-11
T1-208 4.0414E40 388.76 678.07 0.OOE+00 1.56E-05 2.74E-05
U-232 1.0948E47 386.76 678.07 0.00E+00Q 4.23E-05 7.42E-06
U-233 3.6275E849 386,76 678.07 O.OOE+00 1.40E-06 2.46E-06
U-234 1.8562E-04 388.70 678.07 O.OOE+00 7.184-02 12sE-01
U-235 -Z7235E-0 386.76 0.00 1.44E-03 3.90E-04 1.44E-03
U-236 1.5493E-05 386.76 678.07 0.OOE+00 6.99E-03 1.0E4-02
U-238 -4.2851E-0 386.76 0.00 1.61E-05 1.45E-05 1.61E-05
Y-90 1.3475E+00 386.76 678.07 0O.OE+00 s21E+02 9.14E+02
Other Radbnucdes 529E+02 9.28E+02
ill. Template Sdethcl Sumnw. BurmspSuaury. and~hci a I
Temltate Seteotlom Summary

From SFD Used Bas for Parametw Differences,
Reactr Uod a U{TWATER UOHTWATER

Fu CALU ALUM
SOL MlIA Conslrgu:; ~ U U

SOL Enrichmnt %I 93290098 60 100 _O

Bumup SumNary (UWdf fase or btwnup used In estimate
From SFD Etima

Boundlln ~ W 8S3al buV Cd id. sm BOI helBO maq mm l bme

Esidsi Bunp

BWu lu" Given Bnwuup Estmated EOL HUtKlvn a0m HN

,glu2 __ 3.01__

Thermal Power
Nominallea. Boundng.

Outpd Hea Outpt
(Watts) (Watts)
A47E40O 1.13E+01
Total Total

'Reactor dSldeew core removal. storage, **ftg or other dais coArmhng that irradiaon ceased for Nuel.

'Total bLwW lora fuel assod wUh thie worlfst Ms be cided by S0L heavy meW mass togo soe c beabu p valu (fWVAW T

DOE/SNF/REP-M
Revision 0

March 2003
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Fuel Radionuclide hventory Worksheet

I. Fueland taplate infonmiion.-
Fuel Norrw ORR PAt2ii LEUt)

SNF ID B. 165
Fuel tUkt & Deace 2- 19 CURVED PLATES
Nav Metal Mass: BOL-87S53kg: Eat83294kg
ROD Storage Sitb: SRS

'Fue decoy Ot date: 1967
Estimates as of: 2010

TenpLate: ATR (LWp4t Water, An., O b0 100%. U)
'Template umiup(9Wd): 3872

Tmvkt. S0L Heavy mtal MaM (k: 0.00116689
Template Deay Thne: 20 years

Estirated
Canister usage:

18)111.

P0. Estimates ~ 1m x,, N. b Y. Y., Gammsa Sources
- - i --~~~~~~~~~~~~~~~poo isa

CIIMWd Foi. Nominal Bounding Fuel d ital Activity Nominal Fuel BoundIng Fuel
Temptate Fuel Burnup (MWdf Bumup pWd (CO Inventorles(Cl) Inrentorks(CI)P adfionudide

Photon ToMa
Energy Photons/mes
Group (bounding)

Avg. MaV
0.0150 9tSE+14
0.0250 1.937E+14

Ac-227 6.6313E-10 4,412.35
Amn-241
Am-242m 0 1.87E-03 3.74E-03

0.002+00 6.57E-03 1.310 E2 I 0.0375 1,090E+14
4A12,35 8.824.71 0.00E+00 2.52E-5 5.04E-05 1 0.0575 1.810E+14

1.3124E-32 4,41235 8,824.71 O.OOE+00( 5.79E-29 t.16E-28
Cm-243 1.6443E47 4,412.35 8,824.71 t

0.085 1.094E*14
0.1250 7AOOE.13
02250 e.438E+13
0.375 4.107E+13

Cm-244 2.9330B-05 4,412.35
Co-60
Cs-134 E+(tO 1.3tE+01 2.79E+01 I 0.575 6.700E+14

5,824.71 0.00E+00 1.52E2- 3.04E-02 I 0SCO 1.133E+13
4A12.35 8,824.71 O.ODE+00 8.96E+03 1.79E+04 1t25C00 8ABE+12
4,412.35 8,824.71 0.002+00 1.0E+L02 2.16E+02 1.7500 2.569E+ll
A A12.5 A88A7. O rw.OEC - Z1SE+Ot1 4.25E+01

Fe-55 12397E44 4,412.35 8,824.71 O.OOE+00 5A7E-t
225900 2.604E.07
2-7500 1A72E.07
3.500 6.775E.04
8.J000 S.877203

H-3 4.5697E403
1-129 7.5300E47
Kr-85

Pa-231
Pb-210
Pm-147

4,412.35
4,412.35
4,412.35
4,412.35
4,412.35
4,412.35

9.57E+02 7X000 4.283E+02

8,824.71

C 4.22E-02 8.43E-02 110 4A8022+01
8.824.71 0.002+00 8.98E-06 1.80t245

4.9728E-11 8,824.71 0.00E+00 2.19E-07 4.39E47
4.8502E-02 4,412.35 8,824.71 0.00E+00 2.142+02

PIF23B 1t8254E202 4,412.35
_- _ __Pu2 4.2810E44

PU-240 E+00 2.15E+00
0.00E+00 1.47E+02 2.95E+02

8,824.71 0.00E+00 1.0E0-03 3.21E43
0 4.412.35 8,824.71 0.00E+00 1.01E-06 2.02E46

1.2426E-14 4,412.35 8,824.71 0.00E+00 5.48E-1t 1.10E-10

Ru-1OS 8.3589E4S 4,412.35 8,824.71 0.00E+00

Se-79 t2°933E45 4,412.35 8,824.71
Sn-126 1.1574E45 4,412.35

2.81E-02 5.68E-02
6.71E-02 1.14E41
5.11E42 1.02241
8.49E+03 1.70E+04
1.8E+00 3.73E+O0

sr-9o
Tc-99
Th-292

4.71 O.00+O

-
8,824.71 0.00E+00 2.25E48 4.50E48

Th-230 4.1885E4Bi 4,412.35 8,824.71 0.00+00 1.85E44 3.70E44

Th-232 1.9270E-14 4,412.35 8,824.71 0.00E+00 8.50E-11 1.70E-10
T1-208 4.8024&4W 4,412.35 8,824.71 0.00E+00 2.03E44 4.06E44

U-232 1.2582E47 4,412.35 8,824.71 0.00E+00 5.55244 1.11E43

U-=25 2.5825E49 4,412.35 8,824.71 O.E00+00 1.14E45 2.28E45

U-234 1.5450E44 4,412.35 8,824.71 0.002E+00 &14E41 1.63E+00
U-235 -2.7235E406 4,412.35 0.00 3.81E42 2.82E42 3.8tE42

U-236 1.5493E45 4.412.35 8,824.71 O.0E2O+ 8.84242 1.37E41
| _e s oex~n jeove a nno -xr o o n.di

Thermal Power

Nominal Neat Bounding

= t4 Hoea OUW
(as) (Warts)

. Nfw - ' IOE*=1.TO2W - 2.TOW
Total TetalU 4,41aw10 %Lw A

_ _ ._ _

Y-90
Other Radlonuides

1.9254E+00
t1.71E+04 I

ii57

fii Prom a�u L usee pea.. eer rsranw�.r I.nere..en.

ReAMcW Moderator I LMTWATE ( LIGT WATER ITtor tte was eai for fe "M aasonremu

ISIX M canslmu-t-:I U I Ul rTetlad.edpsow~mtefrr
_ 0L Enrichment %:I 20.03831236 | 0 8 100 1

Buup Summary (1Wd)s for burnup used In esimate:

F mmSFD _ _ _ _ _ _ _ _
lwln 4412a lfNo p aImiow Iih pMeMhM baUn MM daow"
uSning: 68,.71 WMaP mgfsed ID be tWAO v tl.

EstinatedBurpf
Burnu Nult ie[ Given_______ Estimated OL HNMGive ECO. HU

nina:l 0.16 11
,_unding10.2..

'Readwr idewn. core remaov stoae, pn or ier da3 cning t r cased loefal.

Fobtal bm"t forl kW asocated with w hodt Mu be 4ded by BOL heavy Metal mass ID get SpdfC bW vdues ( lW*MT).

00EISNF/REP-M7
Rtevision a

March 2003
Page C-51901 C-681



-I
Fuel Radionuclide Inventory Worksheet I I

L ud a"d Template I1)Inablku,,ioR -
Fuel Name! ORR (U3S12 LEU)

SNF DI 660O
FMe Unite A Deecr 1 -ASSEMBLY
Heavy Meal mass: BOL-11.076kg. EOL-9.900kg
ROD Storage SaI'. SRS

'Fue decay Su da" 1966
Estimdes a d 2010

TVmp:ft ATh (Lgt Waler. Aln., 6O0 100%. U)
'Trealesa Burnupt(W4O 3672

Template BOL Heavy met man T): 0.0011668
Temispla Deem Thime 35vears

Estimatod
Canister usage:

1rR1 I
i 0.31

JIL eliUtnaor M 36 xb b y. yb Gamma Sources
Photo Toald

CUUWd From Nornal Bou g Fud Inat Activit Nominal Fud Bounding Fuel EOgy Photonsls"e
Radlonucid Template Fuel Bumup (UWdCI Bumnup (UWdf (CI) h 1 entoes(CI) Iventodes(Ci) Group (bounding)
AC-227 2.006SE-09 1,1031 2,212.62 0.O0E+00 2.22E-06 4.44E-04 Avg, _OV
AnF241 2s5251E-03 1,108.31 2,212.62 O.OOE*00 2.79E+00 .59E+O 0.0160 1.630E+14
Am-242M 3s9624E-07 1,106.31 2212.62 O.OOE+OO 4.3SE-04 a77E-04 0.6250 3.384E+13
Am-243 1.48BOE-06 1,106.31 2,212.62 O.O0E+00 1.65E-03 3.29E3 .0375 2.941E+13
G-14 5.7053Es-0 1,106.31 2,212.62 O.OE+00 6.31E-06 1.26E-0 0.0675 3.166E+13
c036 1.3124E-32 1,106.31 2,212.62 O.OOE+00 1.45E-29 290E-29 0.0850 190BE.+e13
Cab-243 1.1419E.07 1,106.31 2,212.62 O.OOE+00 1.26E-04 2.63E-04 0.1250 12600103
Cmn244 1.6522E-05 1,106.31 2,212.62 O.OOE+00 1.63-E02 3&66E-02 0- 0 1.6647E13
Co060 7.4047E47 1,106.3 2,212.62 0.O0E+0 a19E-04 1.64E-03 03760 7.164E+12
Cs-134 2.045SE-06 1,10S63 2,212.62 O.OE+00 2.26E-02 4.53E-02 0.6750 1.184E+14
Ce-135 3.4477E-06 1,106.31 2,212.62 O.OOE+00 3.61E-3 7.63E-03 0.A0 1.446E+12
Ce-137 1.4365E+00 1,108.31 2,212.62 O.OOE+000 1sE+03 16E+003 12600 6.99esE+1
Eu-154 7.3230E-03 1,106.31 2,212.62 OOOE+00 810E+000 1.62E+01 1.7500 3.878E+10
Eu-1s5 5.9259E-04 1,106.31 2,212.62 O.OOE+O 6.56E-01 13E+00 2500 32M20+06
Fe-55 2.27910E-06 1,106.31 2,212.62 0.00+O0 2.52E-03 5.04E-03 2.7500 3.142E+06
H-3 1.969SE-03 11,10.31 2,212.62 0.0oE+00 2.10E+00 4.36E+00 3s000 1.36E+03
1-129 7.5300E47 1,106.31 2212.62 O.OOE+00 33E-04 1.7E-03 5.000 7604E+02
Kr-8s 4.1176E-02 1,106.31 2,212.62 0.000+00 4.56E+01 9.11E+01 7.0000 6216E+01
f237 9.5752E006 1,106.31 2,212.62 .oOE+00 1.O6E-02 2.12E-02 11.0000 .1630E+00

Ps-231 3.9379E-0s 1,106.31 2,212.62 O.OOE+00 4.36E-6 a71E-06
P1,210 3.311sE-10 1t106.31 2,212.62 O.OOE+00 3.66E47 7.33E-07
Pm-147 9.2402E044 1,106.31 2212.62 0O.OE+00 1.02E+00 2.04E+00
Pu-238 1.6217E-02 1,106.31 2,212.62 0.O0E+00 1.79E+01 3.s9E+01
Pu-239 428tOE044 1,10S.31 2212.62 O0.0E+00 4.74E-01 9.4701
Pu-240 2.4333E044 1,108.31 L2,2.62 O.OOE+00 2.69E-01 5.3E041
Pu-241 1.6242E-2 1,106.31 2,212.62 .OE+0O 1.600E+01 3590E+01
Pu-242 3.6329E47 1,106.31 2,212.62 0.OOE+00 4.02E-04 8.04E044
Ra-226 9.0114E-10 1,10631 2,212.62 o.ooE+00 9.97E47 1.99E-06
Ra-228 3.10190-14 11,106.31 2,212.62 0.000+00 3.430-11 6.660-11I
PR-1os 2.1225E-10 1,163 2,21262 o.ooE+00 2.35E47 4.70E047
Se-79 1.2930E-06 1,108.31 2212.62 O.OOE+00 1.43E-02 2.86E-02
Sn126 1.1571E-05 1,10631 2212.62 0.0OE+00 126E-02 2.56E-2
sso 1.U3472E+00 1,106.31 2,212.62 .0OE+*O 1.A9E+03 2.9E+03
TC-99 4.2239E044 1,106.31 22.62 O.OE+00 4.67E-01 9.3E4
Th-229 1.2407E-11 1108.3 2,212.62 O.OOE+00 1.37E-08 2.75E0-
Th-230 a3497E-s 1,106.31 2,22.62 0.OOE+00 9.24E-05 1ss044
Th-232 3.8371E0-14 1,106.31 2,212.62 0.000+00 4.256-11 8.490-1
T7-208 4.0414E-06 1.10631 2,212.62 0.OOE+00 4A47Es-05 94E-05
U-232 1.094SE47 1,106.3 2,212.62 O.OOE+00 121E44 2.42E-04 Thermal Power
U-233 3.627E0-09 1,106.3 2,212.62 O.OOE+00 4D.010E-0 .03E46 Nominal HNea Bounding
U-234 1.562E044 1,o10631 2,212.62 0.OOE+00 2.05E-01 4.1Et-01 OuptA Hem Oulpt*
U-235 -2.7235E-0 1,106.31 0.00 4.74E-03 1.73E-03 4.74E03 (Waf *Wt)
U-236 1.5493E-05 1,106.31 2212.62 .0E+00 1.71E-2 34342 1.+01 3.70E+Ot
U-238 -4.2851E-09 1,10S.31 0.00 . 2.99E-03 2.E-03 2.9Z -03 Total Total
Y-90 t.3475E+00 1,108.31 2,2t2.62 O.OOE+OO t.49E+03 Z98E+03
OBueRadionucles 1.510+03 303E+03
OI Tem plate Sdl cto Sunen, R u p Sune ur . and .l e r ; . . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _. _ _ _

T late Selction Summary
From SFD Ued sl for Puameter Differencese

Raor Moderee. UGNT WAER LIGHT WA1ER ToIITlu w aldlowslab gres:
Fuel CbaddhSiF ALUM | ALUM kh ild -Ie ATR Tw tal b1 mp pwre ( nQ f ATR *a N"

BOL Hu C onee e j f U | U ni
8CL Enrchmet 19 8 132883t so In 100

Bunup Summary (UiW ' a for bumup used he estimate:
From S' Estkuel

Noenhbt1 1 II k np t etead hmi bW mel mm desi
dhF| z~~~~~~~2tze. buru netethbe s ueu u

Est_ ud mupmu
urnup ul GhIen &munp Estkmated EOL lUrlven EOL HU.

Lmail. 0.32 o
bouandingF o.e3

'ReacaodSwthbwnl Coore velardoraga,ke*g or hw dalecr Ctim"*6S radakhno drh

btbnp for aluel assodled with t worluireal nust be dvkd by BOL heay mass lo got spedfic bun* values (MWdi).

J
J
-i
j

j

J

-s
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Fuel Radionuclide Inventory Worksheeti

Fuel NEse: ORR (L3Fl2 LEU\
SNF O #t 944

Fuel Units & lecr: 33 -19 CURVED PLATES
Havy Metal Mass: BOL_56.39kg; EOUe53.66Skg
ROD Storage Sue: SRS

'FkWdecaynMandate: 1987
Slbates as d: 2010

Template: ATR (LghW Water, Alum., 0 o 1100%6. U)
'Template Eumup(MWd): 3672

Ternpite BOL Heavy metl Mass (111): .00116689
T-mola Dec- Thno 20 -as

Estimeed
Canstrer use:

1"0C

gL Estimates n x,, I ' II I X I Yn Yb Gamma SourcesI Photon Total
a:MWd Frm I Nominal Bounding Fue hital Acity ominal Fudel oundIng Fuel Energy Photonsfeec

__Template Fuel urnup (W I Bumup (_Wd)` (Co knrentories(Cl) mientoulWO) Group (bounding)Radloniudlde
- - -

rJ 4WlIt-1r zv3 0,4w.fv, U.Lqjc4UJ 1.Ol:im tJ.Wtw I AVG. HeY
5.462.79 O.OOE+00 5.48E+00 1.10E+01 0t150 5.7O6E+14

Am-242m 0 __ 1.16E4-3 2.32E-03 0.250 1.199E+14
Am-243 1.4899E-06 0.0375 to46E+14
G-14 5.7135E-09
C1-36 1.3124E-32 2.731.39 5.462.79 0.A
Crn-243 I RA4A4fzl7 07ql ?31 .AOV AMC A AQ.-Y ^<>i

Cm-244 2.9333E-0 2,731.39 A462.79 QOOE+03 8.OIE-02 t.60E-Ot 0225
Co-60 5.3186E46 2,731.39 5,462.79 O.OOE+00 1.45E-02 2.91E42 0.3750 2543E+13

5,462.79 O.OOE+00 &62E+00 1.72E+01 0.5750 4.147E+14
6,462.79 QOOE+OO 9.42E-03 1.18E402 08500 7.0t2E+12

1.111E+04
Eu-154 2.4513E-02
Eu-155 4.8175E-03 2.73139 S.462.79

12500 4.004E.12
1.7500 1.B35E+11
22500 1.612E+07
2.7500 9.113E406
S.S6X 4.195E04

12397E44 2,731.39 5,4_2.79 0.0 D _ 3.9-01 6.77E_01
H-3
1-129
Kr-85
ND=7

4569?-03 2,731.39 5,462.79 O.OOE+OO 1.25E+01 2.502+01
5,482.79 O.ODE+00 2.06E-03 4.11E-03 .0000 z401E+e3
5,462.79 O.OOE+00 2.96E+02 s.93E+02 7DOOO Ze653X2

5.22E-02 I 11.00 2974E401
Pa-231 2.0359E4s
Pb-210 4.9728E-1i 2.731.39
Pm-147 4.6502E42 2,73139 5,462.79
Pu-238 1.8254E42 2,731.39 5,462.79 o.OOE+00 4.99E+01 9.97E+01
Pu-239 4.281OE44 2,73139 5,462.79 O.ODE+00 1.17E+00 242E+00
Pu-240 2.436sE44 2,731.39 5,462.79 0.00E+00 6.6E-01 1.33E+00
Pu-241 3.3415E42 2,731.9 5,462.79 0.OOE+00 9.13E+01 1.63E+02
Pu-242 1.9327E-17 2,731.39 5,462.79 O.OOE+200 5.2E-14 1.0sE4-3
Ra-220 242.64E-10 2,731.39 5,462.79 0.0+200 1.24E-47 12646
U-22s 1.2426E-14 2,731.39 5,462.79 O.OOE+00 3.4E-11 6.78E711

Ru1-23 e-s58E4-06 2,73139 5,462.79 O.OOE+00 71.754202 3.47E12
S-279 1233E046 2,731.39 5,462.79 O.0oE+00 5.04-01 7.07E12
Sr>126 1.1574E-05 2.731M3 5A62.79 OQO0E+00 8.16E402 e32E42
Sr-9D 1.9248E+00 2,731.39 5.46279 OQOMc40 5-%W+03 I.;:~o

T1-23 4-223E-04 2,731.39 0.670 O2OOE440 1.18E2OD 2.4224
Th-22s 1.4953E-12 2,731.39 5,462.79 O.O0E+00 .3sE42 2.7s46g
Th-23 4.128SE40 2,731.39 0.462.79 O.OE+2 1.t4E44 2122E4
Th232 1 s270E-14 2.731.M9777 6A5,482.79 OO0E+0D 526E-1I 1.06E-10
TI-20s 4.eDQ4E-0s 2731.3 5.462.79 Q.OOE+OD 126E-04 2s51E044
U-232 t.2sS2E-D7 Z,731.39 s 4e.79 Q.OOE+O 3.44E404 ei7E044

UG233 2-ssME-s Z73t1s r%462.79 0.00E+0D 7.osE0e t.4tE4
U-234 = A450E-04 Z.731.39 5,462.79 O.OOE+OD sD04E41 I.MrE.e
b2M -2.723sE-0e 2731.39 O.OD 2A42E02 1.e8E-02 2A2E4
U236 tsAs3E-0s Z731.39 5,462.79 MODE+00 4.23E4Q s.46E4

s28 -42851E-0s Q.73t.39 0-.00 tsQ2E42 tsQE4Q 1ts2E4

_l Power
Nominal Heat OUnding

aUwe Neat oO t
I fWarts) E : lWatsl,
e dt1401 2I0E+2

Total Total
2,731.39

528+0 1.06E+04 I

ireptste Sellection Summary i
Frm SFD Used Dor PaMme D rnce

Reactor Moderator UGHT WATER UGHT WATER Ta Us mibe iS-t
Fuel Claddig-I ALUM I ALtM eb 11e ATRTtoo aid beda pe r /ds ne ATR&umot

I *OL HN CiltUent&. U U NM
I SOL Ewwcmem %-/w 19.018 i 6010100 _ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _

BmpSummary(UWd? Osi o burnup used In estimate:
Frem SF0 Estimated

Aele: 2.731~ Jal a rrl arq widde kam to leawyeietl m- destroyed
SouNdAlngl-F 5I6, .462 7 j an oba qta e bbe Mbia ronktburup.

I KOmk:l-I
Estiated 10OL 2mmhfev 0OL HU

Bomdihg:1

'Reactor VILAlOWN Cer semoval. sorg, d4ln or aw (ais oriln" VW Iradatio wesed Mr fuel.

Telal tbumu) lor1 fue k sedated *Nh Ie wekdd WPM be divided by SOL heey Metal mees ID get Spek bip valus (MMW T).

DOEtSNFJREP-78
Revisbn 0
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Ii
Fuel Radionucilds bventory Worksheet

L FUad s enTlatb I rntoa I o . A
Fuel Nun. ORR SPECIAL

SNF D s: 163
Fue Unks A Dew: 1I t- 19 CURVED PLATES
Heavy Uetal Mes: BOL=22.045kg; EOL.18.48kg
ROO Stora Sawl SRS

'Fute dcay sW daW. 1966
Estimatese oC 2010

Templst: ATRht Waer. MAan., 60 Ia 10D%( U)
bTemplats srnupl2dUW 3672

Template DOL Heavy Metal Mas (UT): 0.001166809
Tsepl Decay Tihes 35 y8a

EsUinated
Canister usage: ]

1Sax1 I
1 0.31

IELE trntes- . I i X. bI b y. Y. Gamuma Sources
Photon Total

CU11Wd Fom Nominal Bounding Ful InItial Activity Nominal Fuel Bounding Furl Engy Photone
Radionuclide Template Fued umup (lWd) Burnup (UWdf (C) Inventorle(CI Invenorlea(CO Group I bou--n
Ac-227 2.0068E-09 3,376.22 6,752.44 QOOE+ 6.78E-06 1-36E-05 Avq. 16V
An-241 2.5251E-03 3,376.22 6,752.44 O.OOE+00 8.53E+00 1.71E+01 0.0150 4.973E+14
Am-242m 3.9624E-07 3,378.22 6,762.44 0.OOE+OO 1.34E-03 2.68E-03 0.025D 1.033E+14
Am-243 1.4880E-06 3,376.22 6,752.44 0O.E+00 5.02E-03 1.00E-02 0.0375 8naE6+13
C-14 5.7053E-09 3,378.22 6,752.44 .OOE+00 1.93E-05 3.85E-05 0.0575 9.662E+13
0-38 13124E-32 3,37e.22 6,752.44 O.OOE+00 4.43E-29 8.86E-29 0.0650 S1E+13
Crre243 1.1419E-07 3,376.22 e,752.44 O.OOE+OO 3.86E-04 7.71E-04 0.1250 3845E+13
Cm-244 1.65Z2E45 3,37eLM e,752."4 QOOE+OO S58sE-W 1.12E-01 0.2250 S 026E+13

Co-OD 7.4047E-07 3,37622 6,752.44 0.OOE+00 2.5s4-03 5.OOE-03 003750 Z186E+13
Cs-134 2.0455E-06 3,376.22 6,752.44 OOOE+00 &9l1E-2 1.38E-01 0-5750 3.613E+14

Cs-1135 &.77E-02 3,376.22 6,752.44 O.OOE+00 1.16E-02 27E602 00500 4.14E+I2
Cs-137 1.43B5E0.0 3,376M e,752.44 O.OOE+OO 4.&ssE+o 9.70E+03 125D Z.135E+12

Eu-154 7.323DEE03 3,37e22 e,752.44 Q.OOE+OO 2.47E+01 4.94E+01 1.7500 1202E+1

Eu-155 5.9259E404 3,376.2 e,752.44 Q.OOE+OO Z.OOE+OO 4.00E2+40 2500 1 OOSE+07

Fe-55 26279JE-0e 3,37e.22 8,752.44 Q.OOE+00 7.6sE-03 1.64E-02 2.7500 9SSAgE+06

H-3 1 .969SE-03 3,37e 22 6.752.44 o.ooE+eO e.66E+00 1 .33E+01 3.5=0 5-'AX+03

1-129 7.5000E-17 3,37e.22 e,752 44 O.OOE+00 2.54E-03 5.OBE-03 5.0000 Z2282E+03

Kr-8s 4.1176E402 3,37622 e,752A44 O.OOE+OO 1-19E+02 Z.78E+02 7.000O Z496E+02
Np-237 9.5752E-06 3,37622 6752.44 0.006400 3.23E-02 6A7E-02 11.0000 z786E+01
Pa-231 3.9379E609 3.376.22 6,752.44 0.OOE+00 1.33E-05 2.66E-05

J
J
ii
J

Pb.210 ;311SE-1O 3,37622 6,752.44 .OOE+00 1.12E-06 224E-06
Pm-147 9.2402E-04 3,376.22 6,752.u O.OOE+00 3.12E+00 624E+00
Pu-238 I.62t7E-02 3376.22 6,752.4 O.OOE+O 5.48E+01 1.10E+02
Pu-239 4.2810E-04 3,376.22 6,752.44 0.OOE+00 1.45E+00 2.89E+00
Pu-240 2.4333E404 3,376.22 6,752.44 O.OOE+00 &22E601 1.64E+00
Pu-241 1.6242E-02 3,376.22 6,752.44 .OOE+00 5.48E+01 1.10E+02
Pu-242 3.6329E-07 3,376.22 6,75244 O.OOE+00 1.23E643 2.4E803
Ra-226 9.0114E-10 3,376.22 6,752.44 0.00E+00 3.04E0 o.osE-06
Ra-228 31019E-14 3,376.22 6,752.44 OOE+00 1.0SE-10 2.09E-10
Ru-106 Z1225E-10 3,3722 6,752.44 OOE+00 7.17E-07 1.43E-06
Se-79 1.2930E-05 337.22 6,752.44 O.OOE+00 437E-02 .73E-2
Sn-126 1.1571E-05 3,376.22 6,752. O.OOE+00 3.91E-02 7.81E-2
sr-go 1.3472E+00 3,376.22 6,752.4 O.OOE+O0 4.55E+03 9.10E+03
TC-9 4.2239E-04 3.376.22 6e752.44 0.OOE+00 1.43E+O0 ±8SE+00
Th-229 1.2407E-11 3,376.22 672.44 O.OOE+00 4.19E-08 aE038E

J
j

-I
T1-2DO 4.0414E-08 3.37SM 675244 - .006+00 I.3SE-04 2.73E-04
U232

-233
3,376.22 6,752A4 O.OE+00 3.70E-04 739-04
3,376.22 e,752.44 Q.OOE+00 1.22E-06 2.45E-0
3,372 6752.44 COE+OO 6-27E-01 1.25E+00U-234

Thermal Power
Nominal Heel Bounding .

Oupul I Heal Outpd
(Wafts) (Watta)
SJAE+0e 1.13E402

Total Toral

U-235 2.72356s-0 3-37622 0.00 1.13E-02 Z07E-03 1.13E-02

Y-90 -6752.44 - 0.00E+00 -4.55E+03 9.106+03
Other Radlonucdes 4.62+03 9.2

m Ter nte Scld ueSolut y, Sunir,-. aid Che. d

Template Selectlo Summary |___foPramte

Freat SFD Used Ditferencew
Reece Uoderart UGHT WATER UGHT WATER T mTw waset tr a s"w e

Fuel CbadbvF ALUM ALUM Thsti maid Goal p _ _tfptewt
BOL NM Constiuent U U

B01. Enwriceti 23.647086o7 eob 100

BunpSurruniry (NWdf B *wfo bumnup used bn estimate:

Fux _ SFD Estimathd

Nomina l 3 kW Ccd b_ to hm___east died

|Ch -dis=: , 75

risen

I soundirmy 0.971

Lslhnaed SOL HMVGIVOR SOL KUs
1 .01

l , . .

l R e ea o r d fl o w e c o r e rm o vw a i. e t o a g s. t p n o r c e r i b o w n k g I t I r i s m c e e d l i i

Ttl bW h ral tl assodated wE. 6t woguhel 4nudt be dvided by IXL heavy metel mas In g1t Wedlc btmnp value. (MWcVV).

DOEV4171REP-078
Revision 0
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-Fuel Radionuclide hventory Worksheet
&.FurdandTamatebr-um

Fues Nunm: ORR-BW-1 (MOX)
SNFIt#, 160

Fuel Ui12 & te- 1 -19 CURVED PLATES
Heavy Metal Mss: SOL- EOL.0.07kg
ROD amge Sb.: INEEL

'Fut day gt date: 166
Egines D d: 2010

Telae: (WcOrt Caue)
'rantate Burnup(Wd): 625

Tenplate SO Heavy Metal Mass MT): 0.00186865
. np wc .. uz 0

Esthitaled
Canister usage:

18-X1o0
0 .03

.S tites a5N xb b Y. n s Gamma Sources
Photon Total

CVIIWd From Nominal Bounding Funl initial Activity Nominal Fuel Bounding Fuel Energy Photonse
Radionuclide Template Fuel turwup (MWd Burnup (MWd) (C- Inantode() kIventoules(CI) Group ounding)
Ac-27 2.3072E-06 66.52 66.52 O.ODE+O0 1.53E-04 1-s5-04 Avg. MeV
An-241 8.4448E+00 66.52 66.52 O.OOE+DO0 562002 5.62E+02 0.0150 8.152E+13
Am-242mn 1.684sE-02 66.52 66.52 0.002O+O 1.12E+00 1.12E+00 0.0250 1.622E+13
Am-243 1.6320E-02 66.52 66.52 O.OOE+00 1.09E+00 1.09E.00 0.0375 1.417E.13
C-14 1 209DE-01 66.52 66.52 O.DE+D00 4E.04+00 8.04E+00 0.0675 2230E.13
C-36 2.2849E-03 66.52 66.2 O.OODE00 1.62E-01 1.524-01 0.050 8.703E+12
Cn-243 s.6624E044 66.52 66.52 O.0E+D00 7.76E-02 s.76E-02 150000 765E+.0
Kr-24 N6s82E4-01 66.52 06.52 0.(00+00 1.12Ea01 1.12E041 75000 7830E+12
Co-60 2.8086E+01 665S2 e6.52 O.ODOO+ 157E+D3 1.87E+03 0.3750 322E+12

Cs-134 &4148E-04 66.52 66.52 O.E0+00 227E4-02 2.27E4-02 0.750 6244E.13
Cs-13 43s6E604 66Wm2 0652 O.E00EO 2.93E2 203E1 2 918500 E004E+12
Cs-137 2.1049E+01 Wm5 66.52 OODE+OO 19KtE+D3 t.40E+08 t2500 1.40tE+14

Eu-164 12500E+00 86652 66.52 O.OOE+DO s832Ei41 s.32Ei41 1.7500 6.1f6E+10

Eu-155 8.8ls8612E2 66-52 e66s2 O.ODE+DO 4ssE+Do 4ss9E+DD 22500 734s6E+08

Fe-ss 2.9308E-1 86652 66.52 OODE1+DO 1.95E+01 1.s5E+01 Z7500 2.070E+08

14-3 Z.4311E401 616S2 86s.2 O.ODE+00 1.62E+01 1562Ei41 3.5000 1As7E+05

F-129 1.061sE-05 66.52 Wm65 O ODE+OO 7S.0SE404 7.06E-04 6 .0J000 7nAWE+04

Kns65 5.9882E-1 6652 46652 O.ODE+DO 3.ssE+D1 3.t8Ej401 7AM0 8.067E+03

WF237 1.566sE44 e6s52 ess52 O.ODE+OO 1.04E402 1.04E402 11.0ClO0 921912+02

Pa-231 2.86s6E406 66562 66.52 O.ODE+OO 1.91E404 Es1E044

Pb-210 2.391sE-08

66.52 0.00 2.18E+00 O.ODE+00 2.18E+00
Pu-240 -.0000E-01 66.52 0.00 2.78_00 O.00E+00 2.78E_00
Pu-241 -1.0411E+02 66.52 0.00 7.16E+02 O.ODE+00 7.16E+02
Pu-242 -1.13§1E-04 06.52 0.00 12042 4.46E-3 120E-02
Ra-226 6.44E0- 086.2 06.52 .OODE+00 42sE-06 426E-06
Ra-228 5.9962E4-7 06.52 0S62 O.OOE+D00 3.99E-0 3.99E-05

u-106 .56264-07 06.52 06.52 O.ODE+00 5.092-06 5.69E-05
Sa.79 1.9181E-04 86.52 06.62 O.ODE+OD 1.2sE-02 1.2sE-2
Sn-126 1.6671E-04 06.52 06.52 .OODE040 1.11E-02 1.IIE-02
sr-Q0 1.9799E+01 06.52 06.52 .OOE+O 1.32E+03 1.32E+D3
Tc-99 6.7678E-03 06.52 06.52 O.0+0O 4.50E-01 4.50E-01
Th-229 1.749SE-06 06.52 06.s2 O.OE+CO 1.16E-04 1.16E-04
Th-230 5.8704E-06
Th-232
T'206

U-232 2.3700E-04 Thermal Power
Nominal Heat Bounding ,
,Otput Heat Output

(Wafts) tWafts)

Total Total

06.52 6.02-6 3s3E-02 3.83E-02

-C

4.10E+03 4.10E+03

T pat Selection Summay
From SFD Used Basis obr Parameter Dlifenences:

Re1ctr Moderr UGHT WA1ER Woan Case)
Fuet Ciadd SST SST/conl Thi kW df daatlZ snel mw oftV -tlu- , tl. Soe alt ca to s wae wes_.

OLt. mu Cemnstite Pu nid U U. lh, & Pu
SOL nitwnn%Jl0 tOWIO

Burnup Summary (Wd)

Romb
Souc~w'

jiasis for bumnup used In estimate:
Eimated

-I. W652J4arkuItarnapeisqualb haI khava.
_ _ . ., _ .., _ _ , _ _ ._, _ _ .._ ., . _ _ .._ . _ _

Eaikmatsd Illuupt

:uFnp M4I I GvnSlu Estimate .tHUGkvu 304 Hut
1 591.64

I Ikg l14 2 1 _ _ _ _ _ _ _ _ J
'Reaclor kAidown. core amoval. sdorage. shipping or alber dide ow-finning VWd Irradiation ceased for luil

_mbp t0or suel kWnodated wt hda wakatet mug be dvkted by SOL heavy metal ass lo get gdic buffp values (MWVWT).

DOEISNFIREP-78
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I
Fuel Radionuclido ik ntory Worksheet

L.Fd anr4Tem0ta elnfnad,4s.^^.
Fuel Nun. PLPROIE UNIVERSITY (U-ALX HEU)

SNFID4: 177
F"l tibs & Dee 124 -ELEMENT
Heavy Mal Use: B0O0.22kg; EiL-22fg
ROD S borag Stw SRS

'Fuel deay stit date: 2035
Estatea as of. 2010

Trnplaft ATRh(L4 Waler, Akin., e0 to 100%, U)
'Teapitate ur(UWdO 3672

Terniplte BOL Heavy Meall UN, (UT): 0.00116686
Tniatae D ecThrm S years

Estimated
Canister usager J

ISIXI I
3.44

JIL Estmates A Is Y. xb b Y n Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel idia Activity Nominal Fud Bounding Ful Energy P _otonalso

Radowuclide - Tenplate Fud Burnp (UWdf Bumrup (NWd)' (CM ientortisM(C' mtwentesCi) Group (bounding)
Ac-227 1.454SE-10 42.04 84.08 .OOE+00 aIIE-09 122E-08 A MaV
Am-241 1.1190E4- 42.04 84.08 0.08E+00 4.70E-02 9.41E-02 0.0150 1.622E+13
An-242m 4.5425E-07 42.04 84.00 O.OOE+00 1.91E-06 3.82E-CS 0.0250 3.49,E+12
An-243 1.4921E-08 42.04 84.06 O.OE+00 6.27E-5 1.25E-04 0.0375 322E12
C-14 57244E-09 42.04 84.00 O.OOE+00 2.41E-07 4.81E-07 0.0575 3171E+12
C1M3 1.3124E432 42.04 84.08 O.OOE+00 652E-31 1.1E4-30 0.080 2.022E+12
Cn-243 2-367E-07 42.04 84.08 O.OE+00 9.95E-06 99E-05 0.1250 1.751E+12
Cm-244 5.2042E-06 42.04 84.08 O.ODE+00 2.19E-03 438-03 02250 1.713E+12
CO-O0 38208E-05 42.04 84.08 .ODE+00 1.61E-3 3.2E-03 03750 8.293E+11
Cs-134 4.8693E41 42.04 84.08 O.ODE+00 2.05E+01 4.09E+01 Os=750 1.139E+13
Cs-13 J.4477E8-0 42.04 84.08 0.O0E+0O 1.45E-04 2.90E-04 OBS0OO 1.596E+12
C0-137 2.8731E+00 42.04 84.08 0.00E+0o 1.21E+02 2.42E+02 1200 2.968E+11
Eu-154 8.2063E8-2 42 04 84.08 0.O0E+00 &45E+00 6908E00 1.7500 12458+10
Eu-t55 3.9134E-02 42.04 84.08 0.ODE+C0 1.658+00 3.298+00 Z2500 2.B11i+10
f Fe- 6.74298E43 42.04 84.08 O.ODE+00 2.83841 567E-01 27500 1SC2E+06

J
j

J
1.0599E-( 42.04 84.08 O.OCE+00 4.46E-01 8.91s41 3.5000 1 e668+07

4.999E*01
Kr-85
t237 9.5479E-08 42.04 84.08 0.00E+00 4.01E404 - aC
P-231 B.929E-tO 42.04 8io08 O.OOE+OO 3,75E-08 7515E408

Pb210 J.76D9E-12 42.04 84.0B O.OOE+00 1 -SaE-10 a18E-10

Pn147 2-IA52E+00 42.04 84.06 O.ODE+CO 1.07E+02 2.14E+02

Pu-238 Z.5OSSE42 42.04 84.08 O.ODE+COD 64E-01 1.73E+CO

PUZ39 42838E44 42.04 84.08 O.OOE+00 13C0E42 J.6CE402

Pu-240 2.44OIE-04 42 04 84.0B O.CCE+00 1.03E-02 2.05E-02

1M-241 e.8764E-M 42.04 B4.081 necE+00 2.89E+00 S.78E+oo

Pu 242 3.6329E407 42Z04 84.05 O OOE+00 1.53E-05 3.0$E-CS

Ra-220 3.8045E-1 1 42.04 84.08 O.OOE+CO 1.6CE409 J.20E409

Ra-228 Z.99D2E-1$ 42.04 84.08 O.OOE+CO 1.26E-13 2$51E-t3

1a>106 1SDSSE401 42Z04 B4.0B nOOE+00 ao1 E+oo 1.6DE+Ot

S5-79 12936E4$ 42za4 84.0B O.ODE+CO 6.44E404 1.09E43

S5-12S 1.1574E405 42.04 84.0B O.OOE+00 4387E44 9.73E044

St-g 2.7505E+OD 42.04 84.06 OOOaE+00 1.16E+02 2.31E-+02

TO-W 4.2239E-04 42.04 84.06 O.ODE+CO 1.78E-02 3.55E-02

Th-229 138848E-t2 42.04 84.08 O.OOE+Co 7.92E-1t I 158E-tO

Th-M3 1.7012E4B 4Z 04 84.0s n.OOE+cO 7.16E407 1A43E4B5

Th-32 7.Bt32E-t5 42Z04 84.08 O.COE+00 3.28E-1 657E-13

Tl-M8 4.4063E-M 42.04 84.08 nOOE+ 1385E486 WO7E-e

LI2J2 1.3151E47 42C04 84.08 O.OOE+OO 5.53E486 1.11E45

wI2 1.956f4E- 42Z04 84.08 nO.OE+00 6.22E418 t64E407

U-234 1.8371E-04 42.04 84.08 nODOE+00 7.72E-W IzaE02

U-235 -2.7235E-0s 42.04 noo0 4.41E403 4.30E403 4A41E403

U-L23B 1.5493E456 42.04 84.08 n0.~o &51E404 13DE403

LI238 -42851E-W 42.04 oMo 5.97E-06 5.95E-06 597E-05

Y-90 2.75CSE+00 42.04 84.08 nODOE+00 1.16E+D2 Z.31E+D2

oCtrPadonides 2.16E+02 4.32E+02

ITernplte SetebSummary.Buroup Sunn and Checks 0 So.<,
Tenpat seleton Surrna

From SFD Used Bai for Paret ifenc
R _ Mod: uaHT WATER7 UGHt WATER

rud Cr ALUN

BM HU Consftwitzi UU
BOM 1nkd~ %I 92.00045093 BO to 100

Bumnup Summnary (ISWdrfo:1r bumnup used In est:tc
Front SiFD Estbm_

NemhS: ~~~~~~~~~~42. krepasswi ed ID be 27 e dOM hmqntl I n.
BoundinT 84 * kwsax_ eitw k r kow

Checksr

lar Gi ien Bur r Estbe EOL HUGvn EOI Hil

Nomha ~ e .8
. 0.12 _ .. .._ .. .2

j

I
I
I

Thermal Power
fornind "eai Bounding 3

Output Hea1 OupU
(Wattsa (Watt)
213,+00 428+01,

Total Total

'Reactor bu dpwn. core resoval, sldrait. s wopplhe o otteb dais by VW Ireavymta masse foin ur kid.

a~Fbtl buW for aBlhl kinsoild with tew helb nwamu be divdd by BOE hy mold mn to gd spedik hypvalue (laW

DOE/SNWIREP-073
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Fuel Radionuclide Inventory Worksheet I i .
;L !End an Tcasitwte 6tonatifion -, -1 :

Fuel Name PURDUE WNIVERsfl1YimR-si
SNFID#, 178

Fuel Unkas& Da:es 16 -10 FLAT PLAtES
Heevy Metal Mass: BOL.18.182kg: EOL.18.182k9

OO storage sie: SRS

Fue decay startdate: 2D35
EtimatesasO: 2010

Teoplate: ATR 11.1t Water, Alan., 0o t 100%, U)
steoplate Eurnup(UWD: 3672

Template 3OL Heavy Meal Mha (): 0.0016689
T-nht. no Ybe a

Estimated
Canister usage:

111x1lO
1 0.44

JL Etimatwes N. i n NX b y. Yb Gamma Sources

Photon Totat
CUUWd Froi Nominal Bounding Feet ittifa Activity NominatFuet Bounding Fuel Energy Photonstsec

Radlonuclide Tempate Fuel Bumup (UWd4 Bumup (lWdf (Cl) bwentories(Cl) MVenoies(Ci) Group ounKding)
Ac-227 1.4545E-10 344.38 688.76 O.OOE+00 5.01E-08 1.00-E07 Avg. MaV
An-241 1.1190E43 344.38 688.76 0OOE+00 3.85E-01 7.71E-1 0.0150 1329E+14
Am-242m 4.5425E-07 344.38 688.76 OOOE+00 1.564-04 3.13E-04 0.0250 2r.63*13
An-243 1 .4921E-06 344.38 688.76 0.0E0+00 5.14E-04 1.03E-03 0.037 2.642E+13
C-14 5.7244E-09 344.3 688.76 OOOE+00 1.97E-06 3.94E-06 0.0675 2.396613
CI-36 1.3124E-32 344.38 688.76 (LOOE+00 4.52E-30 9.046-30 0.0850 1.686E613
C-243 2.3676E-07 344.38 688.76 0.00E+00 8.15E-05 1.53E-04 0.1250 .134E+13
CnM24 5-2042E-05 34438 6W3.76 OOO0E+CO 1.79E42 3.5ti4(2 0225 1A04E+13
Co-60 3J.208Eo-0 344.38 68&76 0OOE+00 1.32E602 2.63E402 0.3750 6.794EO12
Cs-134 4.8693E-01 344.38 688.76 O.OOE+00 1.68E+02 3.35E-02 0.0500 5273E.1
Cs-t35 3.4477E506 344.38 688.76 0.00E+00 1.19E-03 2.37E-03 0500 6307+13
Cs-137 2.it71EaI0 344.38 68&76 0.0E+00 9.89E+02 1.9E+03 12500 2631E+12
Eu-1U4 82053E42 344.38 68&76 0.00E+00 2.83E+01 5.65E+01 1.7500 1120E11
Eu-tS5 3.9134E02 34438 688.76 O.OOE+00 1.35E+-0 2.70E01- 22500 2.1392+11
tF-55 6.7429E03 34438 68&76 O.OOE+00 232E+00 4.64E+0 Z750D 1E2-.E+0-
S-3 12.050E802 344.38 688.76 O.OOE+00 967E+00 7.E+00 &5008 1 6sAW.
T-129 7-939E407 344.38 68876 OCOE+00 2-sE-4 0.19E1-4 60000 4013E+M
tK-85 2.86s4t6-1 344.38 688.76 OO001E+00 6.85E4 1 1.37E+02 7.00 4.e7sE
T237 s.747sE406 344.38 68876 OOOE+00 3.26E4-03 1.18E-3 11.06 5E+O
Pa-231 7.8267E-10 34438 68876 0.00+00 3.06E4-7 8.18E6-7

-210 3.7406E-12 344.38 6876 0OOE+00 1.30E-09 2.5E0-06
m-2147 2.4WE+-0 344.38 68876 0.00E+00 .-77E+02 1.7mE+03

u-238 21.064E-02 344.38 688.76 O.OOE+00 76.7E+40 1.32E+0I
u-23 4283sE-04 34438 68876 O0006+00 .3sE-01 t.2sE-01
u-2240 2.441E4-04 344.38 08.76 O.OOEA00 6OE8-02 1.68E-01
u-241 6.5764E902 34438 688.76 O.OOE+00 237E301 4.74E+01
u-242 3.632sE-07 344.38 0s076 O.OOE+C0 12sE4-04 2.E-04

Ra-226 3.0045E-11 3"M3 esa76 O.OOE+CO 1I1E-08 262E-0s

Ba-228 2.9902E-15 34438 68sa76 O.OO12+00 1.03E-12 2.06E-12

tRu-10 1.90s5E-01 34438 68s.76 O.OOE+OO 6e56E+01 t.31E+02

sO-79 12936E-05 3443 esa76 O.OOE+OO 4.45E403 8.v1E-03

Sn-126 1.1574E.0s 34438 68sa76 O.OOE+OO 3 ssE43 7.s7E403

Sr-0 2.7605E+00 344a 68876 O.OOE+00 9.47E+02 1.89E+03
Tc99 42239E404 34438 esa76 OOOE+OO 1.4sE-01 2s91E401

Th-229 1.884SE-12 3443 ess.76 O.OOE+OO eSA9E-10 I-q0E-09

The230 t.7042Es 3438 ea7e O.OOE+OO 6 1.76 3.17E.46
Th-232 7.8t32E-1s 34438 es8&76 O.OOE+OO 2.esE-12 s.36E-12

TI-Mo 4.4063E-08 3443 688a7e QOOE+OO ts52E-s 3.-03E

tH3M 1.31s1E47 3443 6sa76 OOOE1+OO 4s53E-0s s.6E-0 Therrnal Power
W33 1.9564E-09 344.38 esa76 O.OOE+CO 8.74E07 13sE46 ttominlHat tBoundincZ

U-234 1.8371E404 34438 ess.7e QOOE+CO s33E402 1 27E41 Output Ieta o ui

w-M -2.7235E e6 34438 o.oo 747E403 6sME-03 7.47E403 tvafs Matan)

I-M3 1s4s3E-s 34438 68a76 Q.OOE+CO s.34E4-3 1.07E402 1.75E401 49E+01

W38 -422SsE-0 3"3 _ .0 4.5E0 _ .5E0 _ 9 _ Tolal Total
Y490 2.7ti05E+00 34438 esa76 Q.OOE+CO s.47E+02 1.89E+03

Other Ralouclldmsi 1.77E+03 3.s4E+03

01I. Temp lt a v S3&cm vund6raeBu Sumdma gn ' be l . 2
Ternplatea Selection Sumnury

Fhmn SFD Used 11s or Parameter tWterence
Resew WIGT WATER XWtrWA1ER Tevowwwow udl tmcr tI, b ne s:

tl Clnddg ALUII ALU M* 1 b il ATR TaVila and W one 7 www (1wkieweriq ATi a mIamab
*Oa M aosucm: U U

WOL Enrichment %, 19D001402 _6010100

Bunup Summary (UWIdY' _ Basis for buup used In estimate:
Frem SFD Etimated

Monl|nal: 344.38 Natsr nazm dIobe2%d _f11wvy ese
Bounding F7 7 EN _ be c

tChecks

Esinated Suupl
Ihrn Multhmer Ghien *vnup Etlmated EOL IMWGlven E10L. H

omn_ Om 1 0.1
BoundiVI 0.12

'Reacnor shsdw. mmc renovLtrage. hti rofr Ski bradam t eased cbr lii.

Total btm r d belasodared w18t wokalest lmut be dvidd by B0Lhtavy metal mass b06 gpetWdic bmi Vma (MWbST).
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Fuel Radionucilde Inventory Worksheet -
L Pud and Tanplat# J , u x,5 .d o ,

Ful Nt R-2 SVTR (u3s1 LEU) SWEDEN
SNF ID 0: 942

Fuel Units A Dou: 183 -ITR TYPE
Heavy Mebl Maw BOWL51A47kg; EOL.i77kg
ROD 5tarap Sbm RS

'Fuel dea t daea: 1996
Estee as d: 2010

Template: ATh (Ugi Water, Alum.. 60 t1000% U)
' Trmpls Buuliwp(MW4: 372

Template 30L Hervy Meta Mn (UT): 0.00116689
Temptate Decay'hi1 10 Vena

Estiuted|
Canister us :

.06(1 I

IL Esimates .I N Nb b V. Yb Gamma Sources
Photon Total

CVNWd From Nominal Bounding Ful Initial Activity Nominal Fuel Bounding Fuel Fneo Photonsa/s
Radlonucilde Tmpulalt Fuel Burnup (M1Wd" 8umup p(M t' (Cl) Inventorles(Cl) bInventorsCi) Group (boundIng)
AC-227 2.8404E-10 40,241t32 80,482.63 0.OOE+00 1.14E-05 2.29E-0s Av MOV
Am-241 1.4935E-03 40241.32 80,482.63 O.ooE+00 601tE+01 1.20E+02 0.0150 1 a0sE816
Am-242m 4.4390E-07 40,241.32 80,482.63 0.OOE+O0 1.79E-02 a57E-02 0.0250 230D415
Am-243 1.4913E-06 40,241.32 80,482.63 O.OE+O0 6.00o-02 1.20E-01 0.0375 2.0083E+15
C-14 5.7217E-09 40,241.32 80,482.63 O.OO1E+oo, 2.30E-04 4.60E-04 0.07s Z122E+1s
C0-36 1.3124E-32 40,241.32 80,482.63 O.OE+00 52E-28 1.06E-27 0.0880 1.2z1E+1s
Cm-243 2.0967E-07 40,241.32 K0482.63 O.ODE+OO 8.44E 03 1.69E -M 0.1250 9sO3OE+1 4
Cm-244 473001 40,241.32 80,482.63 Q0.00E+00 1.73E+00 6.46E0 .0220 1.1e873s4
CO-80 Is8 4Q43 8042.3 O.OoE+ao 7.s7E401 ts9E+oo, oS750 4.9Ms+14
Cs-134 9.07SE-02 40,241.32 80,482.63 0.00+0o 336E+03 731E+03 O0S0 3.046E+430
CS-135 3.4477E486 40.241.32 80,482.63 QODE+OO 1.3sE-0t Z77E401 O.500 3s934E+14
CS-137 2ss588E+oo 40.24132 80,482.63 Q.ODE oo 1D03E os 2.06E+as 1200 1280E+14
Eu-164 5.4847E-M 40,241.32 804482.63 Q.OOE+OO, 221E+03 4.41E+03 1.7500 4.67sE+12
Eu-1ss 1.9469E0 6 40,241.32 80,482.63 0.00Q+00 7.83E-02 17.7E+03 z2s00 3503.E+02
Fe265 1.7747E-03 40,241.32 80,482.63 0.00E+00 7.16E301 1.43E+042 Z7500 4.313E+0

Fo3 ~~~~~~8.006sE403 40,241.32 80,482.63 Q.ODE+OO 3.22E+D2 6.44E+02 3.soco s 135E+08
1-129 7.sDo4 4212 8,z6 Qo.oE+ao 303E402 606E402 s.coo 4.2s7E 04
Kr-85 zo07asE-t 40.241.32 80,482.63 QOOE+ao s.33E+03 L.67E+04 ?.ODOO 4.764E+03
Np-237 s.ss07E-os 40Q241.32 8O,4s2.63 O.ODE+OO, 3.4E-01 7.69E-Oi 11.0 coco s E30E+2
Pa-231 1.2740E-09 40.241.32 OD.482.63 QOaE+aO s&13E-05 1.03E044
Pb-210 1.1838E-11 40241.32 80,482.63 0.OOE+o0 4.76E-07 9.634-07
Pm-147 67974E-01 40,241.32 80,482.63 0.OOE+00 2.74E+04 5.47E+04
Pu-238 1.9755E-02 40,241.32 80,482.63 0.00E+O 7.96E+02 1.59E+03
PU-3 4.2838E-04 40,241.32 80,482.63 0.OOE+O0 1.72E+01 3.45E+01
Pu-240 2.4390E-04 40,241.32 80,482.63 .OOE+OO 9.81E+00 1.96E+01
Pu-241 5.4068E-02 40,241.32 80,48Z.63 0.0OE+0O 2.18E+03 4.36E+03
Pu-242 3.6329E407 40,241.32 80,482.63 0.00E+OO 1.46E-02 2.92E-02
RA-22 8.3742E-11 40,241.32 80,482.63 0.O0E+00 337E-06 6.74E-0s
a-226 5.7734E-15 40,241.32 80,482.63 o.0oE+00 2.32E-10 4.65E-10

Ru-106 61356E3- 40,241t32 80,482.63 O.OOE+00 2.47E+02 4.94E+02
S-79 12936.E05 40,241.32 80,482.63 O.O0E+O0 5.21E-01 1.04E+00
Sn-1126 1.1574E-05 40,241,32 80,482.63 0.003+00 4.663-01 9.32E-01
Sr-00 2.441E+00 40,241.32 80,482.63 O.0E+O0 9.83E+04 1.97E+06
TC49- 4223E-04 40,241.32 80,482.63 0.OOE+O0 1.70E+01 3.40E+01
Th-229 2.8568E-12 40,241.32 80,482.63 000E+00 1.1sE-07 2.30E407

Thennal Power
Nominal Hoe Bounding -

Outputd ' t H Outpd
(wsft) - ar(Wtt
1,27E.03 2.5E+03

ToW Total

... . .

Ii

Fro m SF0 Used jB aSla for P ara m eater Di e e c .
ReAd* e M~dff treterfZ WATER _ UDeT ATR it 'eTepaeemoaeveuesaWbeldaI mu me

Fuel Claddng:i ALUM I ALU M .. ljdm8 ATR T eyft aed ballh e pweraita fW*cNyrI) eislkATha reasnrisft
I 301.NM Ccnstftuents:I U I U mt
I soLEnrkvlc mn ld% 1 1984262 56 ecat 1 o

untpSummary (MWd for burmup used In etmt

Bo nd tr7I 048 m" assure ID be Miel wme k bimp

'ToW mu*p SW OX tud assodated wrhf Vdwout, aIM be d&vded Dy SOL teay me el Msa to ge I -e, hwrW values lW*b1).
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Fuel Radionuclide hventory Worksheet . j I

LFudean T0 te SWmaEiD E - :.
Fee tune R-2 SVrR (UALX HEI) SWEDEN

SNF ID O 801
Fuel Unts & Des2c 450 -MTR TYPE
Heavy atal Kass: Bt..111.01kSg; EOL.69A5kg
ROD Stae Slt: SRS

'Fuel decay t dae: 1996
Ealate as of: 2010

Template: ATR (Ugl4 Waler, Akfn., eoD 100%, U)
runplate mwnwp(I1dW: 3672

Tanpltat BOL Hevy 1a"l Uie (UT): 0.00116689
T..,.d. rlk Tbh. 1 -,

Estimatetd
Canister usage:

lS1XrCO

I Entes . m X. Xb b y Y I Gamma Sources

CIWd From
Template

I~~~~~~~~~~~~~~ too Tota
Nominal Bounding Fuelv ael Ener Photonsec

Fuel Burnup (UWOd) sBenup ( .Wd)' I) b-wentorzeCI Anentorles(CI) Group (bounding)Ralionumede
------- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ v. e

Z8404tE-1U 4B.454.25 UUi.8~u6 UIJ.Uu+U 1.lMt- Z.IOL-UO .V . MO

1.4A35E-03 48.45425 96,908.50 0.00E+00 724E+01 1.4SEt02 04150

Am-242m 4.4390E-07 48,454.25 96,908.50 0.O0E+O0 2.15E-02 4.30E-02
Am-243 1.4913E-06 48,454.25 96,908.50 0.00E+00
C-14 s.7217E-09 48,454.25 +15

C-36 13124E-32 48,454 OO&% 1 X<4EU 5
CM-243 0.1250 1.678.+15

Cnm 2.06E+00 4.17E+00 02o50 1.335E US
S 96.908.50 o.OOE+00 965917-01 1.92E+00 0o3750 s6A2+.14

-02 4a45425 96,908.50 0.00E+00 4.40E+03 8e80E+03 0.5750 9.712Et15

CS-135 3.4477E-06 48.45425 96,908.50 0.00E+00 1.67E-01 334E-01 C

1s7 a Cs.RSMEW
_ . : ._ ._ _ _

Eu-154 5.4847E-02
48.45425 96,908.50 0.00E+00 124E+05 2.48E+05
48.45425 96,906.50 O0.0+00 2.86E+03 632E+03
48,454.25 96,908.50 O0.OE+00 9A3E+02 189E+03
48.4s425 96.908.50 0.00E+00 862E+01 1.72E+02

+12

Eu-155
Fe-55
H-3
1-129
Kr435

1 o 3.732Et11
2.7501 5.193E+09

a454.25 96908.s 0 0.sOCOE+00 3.88E+02 7.76E+02 3s50o 6.183E+.0
7.5300E-07 48.454.25 96,908.50 0.00+00 3.6SE-02 7.30E-02 6.eoco 5.137E+04
2.0705E-01 48.45425 96,908.50 0.OED00 1.00E+04 2.O1E+04

Nc-237 9.5507E-06 48a45425 96,908.50 0.008E00 4.63E-01 t

Pa-231 1.2740E-09 48,454.25 96,908.50 C
Pb-210 1.1838E-11 48.45425
Pm-147 8.7974
Pu-238 .+32 1.91E+03

0.00E+00 2.0E8+01 4.15E+01
48.45425 96.908.50 Q00E+00 1.18E+01 2.36E+01

E-02 48a45425 96.908.50 0.00E+00 2.62E+03 524E+03
Pu-242 l6329E4-7 48454s25 96,908.50 QCOE+00 1.76E4-2 &52E-02

Ra-226 e.3742E-11 48,45425 96,908.50
Ra-228
ReP-106 2.97E+02 5.95E+02

I 0.00E+00 6.27E-01 125E+00
1.1574f-0s 48.45425 96908.50 0.00+00 5.61E-01 1.12E+00

Tc4-99
.- Thi-229

2.4417E OO
4223sE44
2.15ME-12

48,454.25 96,908.50 0.00E+00 1.158+05 2.37E+06
48,45425 96,908.50 ODE0+00 2.05E+01 4.09E+01
48,45425 96,908.O 0.00sQ +00 1.38E-07 2.77E47
48,45425 96,908.50 O.OE+00 1.23E-03 2.45E-03Th-230 2.5310E-08

Th-232 1.1631E-14
TI-20 4.676E-08
U32 1.3151E47
U-33 2.1650E8-
U-234 1.s39E-04

I 226E-03 4s-03E4
1 27.02 Thermal Power
2.10E44 Ioninal ttee Bounding

E+00 1.78E+01 tout Heat Wm

,454.25 0.00 22E4-01 9,002 222E-01 I Waett) Wans)

3,45425 96,908.50 0.00+00 7i51E-t 1s0+400 1632E3W 3.07Ea83

3,45425 0.00 2.79s-3 2.58E-03 2.79E-03 Total Total

Other Radlonucides
E+00 48,45425 96,850 0.00E+00 1.18e+05 2E37+05 I

12.E+05 2AIE+05
.S..... erye l 13 .e .k I

From SIT0 Uaed
ReaCder Moduartor. UW4T WAlE UGHT WATER

Flee Cb d dinW-A.MA U
* L0 HU oenstikuuits: U U

. - S~OL Enwthmuit%: 92.5168132 60th 100

Basis for Parameter Dmiferences:

Buup Summary pUWdc' B sis for buup us hI estmate:

tehemtn l: 1 m j 4 8 4 5 4 82 heeta hAmup cln mtld kme to lae me mes daro,

Checf t

-~~~~~~~ I ~~~~~~~Estirnated u Wup
strnup mq>titupbr Eutnted EOL HWlven MOL HU

5ofIW9 . 77
'Reactr a n core lm vat. at e, ,Ipping r tr date wdaotlrn thaWt krdao ceasedflor keel.

-'Totl biumW or kW asodtbe wilhis WestWet eit be dvided by OL heaty melt m to get eWedllc tnip vsue OM*".

D0EISWF/REP-M7
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J
Fuel Radlonuclide Inventory Worksheet

I-rad and Tomplate la-rudomIe
Fued Nam. RA-3 (UALX-HEU) (ARGENTINA)

SNF ID 05 64
Puel Unks & Degec 32 -19 CUJRVED PLATES
HomyMeta Mum: BOL- 2k:EL41f
ROD Stowage VW SRS

'Fuel deay sart dst3 1967
Estmnae a d: 2010

Tornplat ATR NUght Water, Akun.. 60 to 100%, U)
1
Trnplale BUtaup(W44: 3672

Templaie DOt Heavy Metal Ya tI (Ut 00011669
Teomplot Dea Ttm 20 yea

Estimated
Canister usage:

1}t.33

-iIL Rsinlaft N . Xb b Y. Yb Gamnm Sourcsf

: ~~~~~~ ~~~~~~~~photon Tald
CUltd From Nominal Bounding Fuet t W IActivty Nomindo Fue4 Boundin9 Fuc4 Energy Photonit

Radlionuelids Template - Fuel Burnup l11Wdf Bumup (UWdf - Cl tnventorigCn invortofiesC) Group 0-aunol
Ac-227 6.6313E-10 1,066.72 2,133.45 O.OOE+OD 7.07E407 t.41E-0 Avg A MOV
Amb-24t 2.00soE403 t,065.72 2,t33.45 O.OOE+OO 2.14E+00 4218E+oo 0.0150 225E14
Arn-242m 4.2429E407 1,0B8.72 2,t33.45 0 OOE+00 4.53E404 9.05E404 0.0250 4.693 13
Asn-243 1-4899E48 1,066.72 2.133.45 O.OOE+OO 1*59E03 _.t8E403 00375 4.08SE13
C-14 5&7135E409 t,06R72 2Zt33.45 O OOE+OO 6.09E4S6 t22E45 0£57 4375E+13
Ct4 1.3124E-32 t,06a.72 Z 3345 O.OOE+OO t.40E-29 2.80E-29 DD850O 2.644E+13
Crm243 t.6443E407 1,C86.72 2,t33.45 O.OOE+OO t.75E404 3.5tE404 0.1250 t 789E+13
Crw244 2.9330E-05 1,0S6.72 2,133.45 O.OOE+OO 3.13E-02 6.26E402 02s _22stE13
Co-SO 5.3186E-OS 1,0B6.72 2,133.45 O.OOE+OD 5.S7E403 1.13E42 0.3750 9.930E+12
Cs-134 3.1563E43 1,066.72 2,133.45 O.ODE+OO 3.37E+OO R73E+OO o.SJSD 1.t2C+4
Cs-135 3.4477E4S8 1,066.72 2,13345 O.OOE+OO 3.6sE403 7.36E43 o.esoo 2.738E+12
Cs-137 2.0313E+OD 1,06S.72 2,133.45 o.ODE+oo 2.17E+03 4.33E+03 1250 1s64E*1i
Eu 154 2.E46 02 1066,72 2,133.45 o.OOE+OD 261 E+Ot s.23E+01 1.7500 7.t77Et10
Eu-tSS 4.st7sE43 to06an7 2133.45 MODE+00 s.14E+00 1D03E+Ot 2.2s00 e29SE410
Fe-6S t23s7E404 1,068.72 _2,33.45 nODOE+00 1.32E-0t 2.64E-0t 2.7seo 3.559E0

S3 ~~~~~~4-sMsE403 1,06s.72 2,t33.45 nODOE+00 4.s7E5+OD a.7E+00 3.500D A.35E404

1-129 7s5300E407 to06a72 2,133.45 n.ooE+oo ao3E404 1.81E403 =S.000 9247E+02
Kr485 1.08SOE-M 1a06872 2,133.45 O.OOE+oo 1.16E+02 231tE+02 740000 tO2E+02
Np237 s.sss1E-0s 1,066.72 2,133.45 O.OOE+00 1.02E402 2.04E402 1t.000D 1.144E+Ot

Pa-231 203sOE-M 1to66a72 2,133.45 nO.DE+00 2.17E486 4.34E460

j

I-

Pb-210 4.972SE-11 1.06672 2;133.45 0.00oDE0 5.30E-6 1.06E-07
Prm147 4.8502E-02 1,066,72 2,13345 o.ODE+000 _ 17E+01 1.03E+02

Pu-240 2.4368E2-4 1,066,72 2,133.45 O.OOE+OD 2.602-01 5.202E-1
Pu-241 3341sE-02 1,066.72 L133.45 0.ooE+00 156E+01 7.13E+01
Pu-242 3.6329E-07 1.06672 2,133145 0.O0E+00 3ssE-04 7.7sE-04
Ra-226 2-2854E-10 1,066.72 L133.45 O.ODE+00 2.444-07 4.88E-07
Ra-22_ 1.2426E-14 1.066.72 2.133.45 .OOE+00 1.33E1-11 2.65E.11

Sn-126 1.1574E-06 1,06672 213345 0.OOE+00 123E-02 2.47E-02
Sr-go 1.9248E+00 1,066.72 2,133.45 .OOE+00 2.05E+03 4.11E+03
TC-99 4.2239E-04 1,066.72 2,13345 O.OOE+00 4.51E-0 9.011E-0
Th-229 5.0963E-12 1,066.72 L133.45 0.00E+00 5.44E-09 1.09E-08
Th-230 4.1885E4-0 1,066.72 2,133.1,45 O.0OE+00 4.47E4-05 694E-05

U-2. __ 1.2582E-U7 1,066.72 -- 2,13&45 0.(L+0DO 1.34E-04 2.682-04 Themal Power
Noenind H1ad Bounding -

Output Haed Output
(Wafts (Wafts)
2-,4z.01 9.09.431

Totld Total

Other Radlouckles 2.062+03 4.13E403 J
Te,7mplat Selcdoa Surna-w, Bu mo m and Chec b _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _

T mptafte Setectica Surrmmey_ _ _ _ _ _ _

FrA SFD Used Basis for Par m trDfae cs
Readw Uod ra TWATER!~I UGHT WATER

Fudl CO-2 dagL..2!AL !LM .. ALUM

S m tE nfichnm e t %.- 89 963 138 801o 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bmmp Summnry (UWd)f _ _ _ __ _ et for burnup used la esthmate:
Front SF9 ~ Esti~mated

Nwnk~~~~mtF - I ~~1.066,7 bivay cadala d to. to he"y ffea mme dee*%ve
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2133.4 o hnqmp a mo d frbl Wks ei b wn

checks

surnp m lt,1 .59 Given O.nIW Estimmated E01. HMIG~ve 10L NM

Scomd~~ng_ _ _ _ 1.0
'Reschr ahutwn, cors ermoaL strag, e. thpitg or oter dae connrikilm; lhatirrdaki ceased hrhd.

Totalr bharm for alluk asodaled mh t2f wrkost mt be dvided by BOL heavy metal "me to got Wpeltcun" vae MWdMT).

DOE/SNF/REP-M7
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Fuel Radionuclide Inventory Worksheet

X FEd *. TOJAMtI Jfdorinmtioa
Fuel Name: ,A-3 (UAjX-iiE)ARGENTINA)

SNF ID 636
Fuel Unts, & Dew: 207 -19 CURVED PLATES
Heavy Metal Mass: 80L.At; EOL.30.139kg
ROD Storage 11t: SRS

'FueW day stat da-t: 1967
Eetimateseseo: 2010

Template: ATt (Uight Water, Akn., 60 to 100%. UL
'Traplate SLzup(UWWd): 3672

Template BOL Hay Mal Uass (UT: 0.00`116689
Tamubte Dlla Time: 20 yars

Estimated
Canister usage:

18zX11
8.63

IL Fs~watir -s : '' . In X. X b Y. Yb I Gamma Sources

Radlonuclide
Ac-227
.Ar-241
Arm-242m

C8UWd Fron
Template

6.6313E-10
2.0060E-03
4.2429E-07

m
Photon � Total

Nominal Bounding FOO Initial Acdft final Fuel Bounding Fuel JEnergy Photons/see

Fuel Gurnup (MWd? Burnup (MWdf ' I (CI) � Inventorles(CI) ' brientorles(O) Gnxlp 7 O-WICIM

iFnue7,292A3 14,584.86 _._E_ 4.4-06 9.6Avg. M&V
7,292.43 14,84.86 O.OOE+0o 1.46E+01 2.93E+01 o01so 1.540E+15

-

7,292.43 14,584.86 O.0oE+eo 3O0E-03
AM-243 1.4899E-06
C-14
Cl-w
Cm-243
Crn-244
Co-60
Cs-134

s.713sE-09
1.31242-32
1.6443E-07.
2.9330E-05
5.3186E-06

7,29243
7292.43
7,292.43
7,292.43
7,292.43

2ssi E+14
9.57E-29 1.91E-28 OOB50 1.807E+14

14,584.86 O.O0E+00

oLOOE+00 12OE-03 2.40E03 0.1250 1223E+14
14,584.86 OLOOE+00 2.14E-01 4228E-01 02250 1.565E+14

7292.43 14,684.86 0o.OE+00 3.88E-02 7.76E2- 0.3750
3&1563E-03 7,292.43 14,584.86 CLO0E+00 2.30E+01

Cs-135 3.4477E-06 7292.43 14,584.86 0OOE+00 I
Cs-137 2.0313E+00 7,292.43 14,584.86 1.0600+13

4.806E+11Eu-154 2.4513E-02 7,292.43
EU-165 4.817sE403

1.2397E204
4.5697E-03
7.5300E-07
1.0850E-01

7.03E+01 225sc 4.304E+07
9.04E-01 1.81E+00 I 2-7so Z433E+07

i .OOE+00 333E+01 6.66E+01 35000 1.118E+oS
2.43 14,584.86 O.OOE+00 549E-03 1.10E-02 SAM 6.321E.0

Kr-85 7,292.43 14,584.86 O.OE+00 7.91E+02 1 .58+03
Np-237 9.5561E-06
Pa-231 2.0359E-09
Pb-210
Pm-147
Pu-238
Pu-239
Pu-240

4.9728E-11
4.8502E-02
1.82542E02
4,281 OE04
2.4368E-04

7292.43
7292.43
7292.43
7,292.43
7292.43
7292.43

14,584.85 O.E00+00
14,584.86 O.OE+00
14,584.86 O.OOE+00
14,584.88 O.OOE+00
14,584.88 OO0E+00

725E-07
3.54+02 7.07E+02
1.33E+02 2.66E+02

14,584.86 O.OE+00 3.12E+00 6.24E+00
7292.43 14,584.86 . O.OE+00 1.78E+00 3.55E+00

Pu-241 3.3415E-02 7292.43 14,584.88 O.E0+00 244E+02 4.87E+02
Pu-242 3.6329E4-7 7292.43 14,584.86 O.OOE+00
Ra-226 22854E-10
Rla-228

- RU-106
Se-79
Sn-126
sr-go
TC-99

1,2426E-14
63589E-06
12933E05
1.1574E405
1.9248E+00

7,292.43
7292.43
7292.43
7292.43
7292.43
7292.43

6.64E-02 9.27E-02

14,584.86

+00 9.43E-02 1.89-01
14,584.86 0.001+00 8.44E-02 1.69E-01
14584.86 .OOE+00

42239E-04 7,292.43
7,292.43

14,S84.86
1.40E+04 2.81 E+04
3.08E+00 6.16E+00
3.72E-08 7A3E-08
3.0E-04 .11E-04

Th-229
Th-230
Th-232
T1-206
U-232

6 O.OOE+00 1.41E-10 2.81E-10
O.OOE+00 336E-04 6.71E-04
O.OE+00 9.18E-04 1.84E-031.2582E-07 Thermal Power

W234
W-35
U-236

0.0+00 1.88-E45 377E-05
0.002+00 1.35E+00 2.69E+00
7.36E-02 537E-02 7.36E-02

Nominal Heat Bounding
Ioutput Nes Output
IWatts) Matts)0.00

6 O OCE+00 1.132-01 2,26E-01 1.7e4202 a.482
1,27E403 1.24E-03 127E-03 I Total Total

14,584.86 0.002+00 1.40E+04 2.81E+04
1.41E+04 2.82+04 j

tasis br Parameter Wferences:Franm 8FD Used
Rea"tor MR UIGHT WAlER UT WVnATER

Fwt Ch9i ArUM ALUM
*OLHtC ni U U

*OL Enrlaumt %.I 19-973401 60to 100

- I.tf's for bumup sed hI estimate:
_w

I No*-L
dORingT

UV i 7=Estimatedehmandfte
_____ 1.2923I~E iI epulu emhyrstuseyt

J Jl4A=tumde U~w~blwktp wedM .Mhelc urdd m

I elteratet! Bunw
Baurry Mutawer I Given Sunu

0.611I
Eatimated OL HNMIGveMn 0.L MM

I 1.01Nmakiahl
I mourdirw.1 1221 -I_
'Reaor one removal, sorage. h or twdte ngs radazwcasedforul.

Tot bweforat bme adawiwM bfow koet wmdbedvlcbdby BOLCeaetal mas gapedc bu value /MWdT).

DOEISNFWREP-078
Revision 0
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-. 1

Fuel Radionuclide Inventory Worksheet I -I
XFad an4Tanwlxfth I toru ado

Fuel Nun.m RECH-1 (CHILE
SNF I0 & 708

Fuel Units & r' em, 58- MTR TYPE
Heevykiotalalilaw BO1.l11.73kir EOL-7.998kg
ROD Slorap Saw. SRS

'Fue deay start ddse 1999
Estha a f: 2010

Template ATR (Light Wear. Aan., 6Go 100%. U)
'Tempat tuflm ugpUWV* 3672

Tunple 04. Heavy Metl Ues (Yl): o.00116689
T-nrIxf Decw Tb- In 9S

Estinated
Canister usage: I

2.42 l

-JIL Esinatw * m xa b Y. Y 7 Gamma Sources
Photon Totl

CWIWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Phlonatelc
Rationuclide Template Fuel Bumup (UWdt Burnup (MWd' (COi hwentorweC bwetdes) Group (boundno
Ac-227 2.8404E-10 3,669.13 7,338.26 O.OOE+00 1.04E-06 2.08E-06 AMg MOV
Alrn241 1.4935E-03 3,669.13 7,338.26 O.OOE+00 5.48E+00 t.tOE+01 00150 9.980E14
Am-242m 4.439XE-07 3,669.13 7,338.26 O.ODE+00 1.63E-03 3.26E-03 OC2s0 Zl04E14
Am-243 1.4913E-06 3,669.13 7,336.26 O.OOE+00 5.47E4-3 t1.O9E2- 0.0375 1.831E214
C-14 5.7217E-09 3,66Q13 7,338.26 O.CCE+00 2.10E-05 4.20E-05 0.06s7 1.934E,14
ClK6 1 .3124E-42 3.669.13 7,33626 0.002+OO 4.02E-29 9.63E-29 0.080 1.177E+14
Cwn-243 2.09S7E-07 3,669.13 7.438M2 OOOE+OO 7.69E404 154AE43 0.1250 E233+13
Cn-244 4.300tE405 3,669.13 7,33S28 O.ODE+OO 1.5SE-0t 3.16E4t 022s 1.011E+14
Co 60 t.979SE-05 3,669.13 7,33K2 O.OOE+OD 7.26E402 1.45E-0t 0.3750 4-530E+1i
C4-134 9.079SE-02 3,669.13 7,933-26 o-ooE+oD 3-43E+02 e66E+02 0.57so 7-%4E*14

Cs-135 3.377E0- 3,669.13 7,33826 O.OOE+00 1.272-02 2.53E-02 o.00 3.59t2W13
Cs-137 2.0705E+-0 3,669.13 7,338.26 0.0E+00 79.E+03 1.2SE+04 .25000 1.1esE+1i
Eu-164 s.4s47E402 3,669.13 7,33s.26 QODE1+OO Z01IE+02 4.02E+02 t.7500 4-2E3E 1_

Eu-1ss t.946sE42 3,66Qt3 7,338.28 o.oDE+CO 7.t4E+Ot 1A3E+02 22? 2818E*10

Fs-ss 1.77Y7E-3 3.689t3 7,338.28 O.OOE+Co a53E+00 1.31 E+01 Z.7500 3.933E+08

HL3 aoo~~~~&065E-3 3.669.13 7,338s28 QOOE+00 2.94E+01 SSE*41 3.5sxo 4.632E07

1-129 7-53OOE-C7 3,66BQ13 7X8.28 QCOE+OO 2.76E403 s s3E3 s oooo 3asE+03
Kr-ss 2.0705E-01 - 3,66Q.13- 7-<8.2 O.OOE+CO 7.60E+02 1-SN+03 7.0000 4.323E+OQ

I

i*237 3,669.13 7338.26 OCOE+00 3sOE-02 7.0tE42 110000 48642+01
3,669.13 7,336.26 O.OE+00 4.672-06 =.35E06 IPa-23M

Pbe21 1.1236E-10 3,669.13 7.338 O.o0E+00 4.34E-0O 969E-0o
Pm-147 8.797f4t50 3,669.13 7A.20 O.OOE+0O Z.49E+03 4.99+03
Pu-238 1.g75SE402 3,669.13 7,33a26 O.OE0+0 725E+. 2 1.42E+02
Pu239 4283sE-04 3,669.13 7,330.20 Q.OOE+CO r7E+4 3.t4E+04
PU-240 2.4390E404 3,669ct3 7,33s.2S O.ODE+OO assE- 1s .7sE+OD

Pu-24t 2.408E-0 3,66.13 7,338.26 O.OE+00 8.98E+02 1.7E+92
Pu-242 &329E-0 3.669.13 7,338.28 O.OOE+00 IM3E-03 2.97E-03

Rs-Z26 8.3742E-1 1 3,66Q13 7,338528 O.OOE+OO 3W0E4W7 61sE47

Ra-2211 6.7734E-1 3,699.13 7,33a28 OOOE+O Z.12E-t3 4.24E-11
Ru-106 6.13s6E403 3,669.13 798M O.OOE+oo 2.25E+01 450(E+Ot

O L779 1.Z936E-0 3,669.13 7 - 8S O CaE+oo 4.75E42 9.49E42
Sn-19S t.1674E405 3,6s9.13 7.182 O.OoE+oo 4.25E402 a49E402

Sr-90 2."17E+00 3,669.13 7,3'>S QODOE+OO S.9SE+03 1.79E+04

Tc-s 4.2239E404 3,669.13 7A 6 nOOE+0 IE+0 atoE+co
Th229 2.8568E-12 3.669.13 7,336as QODE+C t0e.OSE4S1 2.tD1E4S
Th-230 ZS53 OE-08 a,60&13 7,3S&25 O.ODE+00 929E-05 *.WE044

Th-=2 t.t63tE-14 3,6sQ3 7,338.28 O.ODE+OO 4.27E-1t a64E-ttI

BL20s 4.670sE-8 3a66B.13 7,33s.28 o.ooE+CO 1.7tE 04 3.43E044

W2L2 1ISIE-0 3fi66913 7,33a98 O.ODE+CO 4.83Eo04 Q65E044

u233 Z16sOE409 3,669.13 7-3S 96 o.ooE+ao 7.94E-0 B 1tssE45

U;23 1.899E 04 3,669.13 7-188 aO.OE+00 S.75E-OI 1-45E+00

uL23s -Z7235E-0S 3669.13 QOO0 2.05E402 1DSE402 2.QSE402

uL-238 t.5493E-os a669.t3 7AX O.ODE+CO 5s.6E402 1.14E-t

U-238 -42851E409 3,6S9.13 .0o 7S8E44 7.S3E404 7.sBE044

Y490 z.4423E+Co 3,66Qt3 7_,33a26 QdOOE+OO a6E+03 t.79E+04
Other Pas onid 9.t2E+Q3 1.S2E+04

mTanplats, SclecdosSum. B9urntvto S Ea e -0. -u E. N
Iemple Selection Summary

B I tFo SFD _sd Ufor Par er Dilberm
Reab r LIGhTWATIER UOGWWATEI

Fud Cladding ALUM ALLMA
BOM H HU Cosini - U

sOL Enihmn 792M3932 8 e10D100

Burnup Summary (HWdf forh t bumnup used In estimat:
Fro SFD> Etisntd

Noenhal ~~~~~~~3.6e9.13 b t h~laalftmfoeaqiam_ b~ye
dh~~~~~~t ~~~7= 8 Nnowwel bev _tr bi _ph

Checlm

s_ tupn Given 3,pWJ EstmW EOL HVJlvsh ECL Hh
NowanI o#_0 .

Thermas Power
Nomiriia Hea sounciiig

Outpi Neal Output
(wat) (watts)
1.161E02 2322E02

Total Total

'Reacor shukdow core moxwl, sorage, id p l g orcOher dab ofirnnng WM Iradialhon Ceased for bnL
'Totl wnw for a kml aaodated wlh if wole mud be dvied by 90L heavy ne maRaes 10 speiic bulm vake (MWIW ).

i
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Fuel Radionuclide hventory Worsiaet Iz-

5. Fuel and Tmnglatr Informallun. -
Fuel lNmew RHF (FRANCE)

SNF ID 4179
Fuel Unilts A Dcr 4 -2 CONCENTRIC TUBES
Heavy Metal r: BOLdW6.Skg: EOL-Z5lkg
ROO Storage me: SRS

'Fuel dey rt date: 1969
Estmes aesr: 2010

Tenplate: ATR (Ugt Water. Alam., e to 100%. U)
'TamplateBumup(MWd): 3672

Tate BOL Heay al Mass (UT): 0.60116
T-nDI~t. D- Irk 20e

Estimated
Canister usage:

1510.67

,L Ftinetes mn Y. a. b Y. .__ Gamma Sources

Photon Total
CMWd From Worrelfll *ounding Fuel NWtal ACaty Moninal Fuel Sounding Fuel Energy Photonsftec

Radlonucde - Teenpltate Fuel Burmp (AWd)f Su-up (BWdf (Cl) : ventories(Ci) hIventorlesC Group (bounding)
Ac-227 6.6313E-10 10,786.55 21,573.10 O.OOE+00 7.15E-06 1A3E-05 Avg. teV
Am-241 2.0060E-03 10,786.55 21,73.10 O.OOE+00 2.16E+01 4.33E+01 0.0150 2277E+16
Aii-242m 4.2429E-07 10,786.55 21,S73.10 O.OE+00 4.568E-03 9.15E-03 0.0250 4.735E+14
Am-243 1.4899E-06 10,786.55 21,73.10 Q.OOE+00 1.61E-02 3.21 E-02 0.0375 4.130E+14
C-14 5.7135E-09 10.786.55 21S73.10 0.OOE+00 6.16E45 123E-04 0.0575 4.424E+14
CM36 1.3124E4- 10,786.55 21573.10 QO.OE+00 1.42E-28 2.83E-28 O.O6SO 2.6736+14
C-243 1.443E047 10,786.55 21,73.10 QOD.E+00 1.77E-03 3.55E-03 0.1250 t30+14
Cn-244 2.9330E06 10,786.55 21S73.10 .ODE+00 1.16E-01 6.33E401 0200 21307E+14
Co 60 5.31K6E-C6 10,786.55 21S7310 Q.ODE+CO 5.74E402 1.15E401 0;37SIAX04E+14
C-134 3.15663E-0 10,786.55 21,573.10 .ODE+00 3AOE+01 2.81E06 1 0s0o 1.e38E+15
Cs-135 3.4477E6-0 10,786.55 21S73.10 0.OOE+O0 372E42 7.44E342 OJ6- 2079E+13
Cs-137 2.0313E+C0 10.786.55 21S673.10 Q.OOE+OO 2.19E+04 4.38E+04 t2soo tS31E+t3
Eu-154 2.4513E402 10,786SS 21.67310 Q.OOE+OD 2.64E+(42 5.29E+02 t.7500 72S7E+t1
Eu-155 438175E403 10,786.55 21S673.10 QO.OE+CO 520OE+01 1.04E+02 22500 6.366E+07
Fe-SS 1.2397E404 10,786.55 21S573.10 QO.OE+00 1.34E+Q0 2.67E+CO 2.7500 3.599E+07

S3 ~~~~~~~4.5697E403 10,786.55 21S573.10 QO.OE+OO 4.93E+01 9.86E+01 3;5000 tSS3E+DS
1-129 7.5300E47 *0,786.55 21S673610 O.OOE+OO &12E403 IM6E-02 60000 1347E+03
Kr-85 1.0ESOE401 10,786.55 21S573.10 7O.ODE+OO 1.17E+03 234E+03 7tCO00 t.O32E+03
Np-237 9.5561E406 10,786.55 21,573.10 Q.OOE+OO 1.03E401 2.06E401 1tAMoo t.tS7E+02
Pa-231 2.Q359E409 10,786.55 21S673.10 oao0E+oD 2.20E45 4.39E405
Pb-210 4.9728E-1 1 10,786.55 21,573.10 O.OOE+OO 5.36E4-7
PF-147 E42 1

4.62E+00 9.24E+00
Pu-240 2.4368E-04 10,7K6.55 21S573.10 Q.OOE+00 2.63E+00 5.26E+00
Pu-241 3.3415E402 10,786.55
Pu-242 36329E47 10,786.55
Ra-226 226546-10 10,786.55

21S73.10 Q.OOE+00 3.f0E+02 7.21E+02
21,573.10 O.O0E+00 3.92E43 7.84E43
21,573.10 0.0OE+00 2.47E-06 4.93E406
21,573.10 0O.OE+00 1.34E-10 2A68E-10
21,73.10 0.00E+00 6.86-02 .37E41
21.573.10 QODEC00 1.40E41 2.79E41

Ra-228
FU-106
Se-79
Sn-126
5(40

E-14 1

'1S73-1 E+00 125E41 2.50E41
10,786.55 D 0QODE+00 2.08E+04 4.15E+04

Tc-99 42239E4 10,786.55 O QOOE+00 4.566E+00 9.11E+00
Th-229 5.0953E-12 10,786.55 21,57310 0.OOE+00 5.5064E 1.10E47
Th-230 4.1885E48 1
Th-M22 1.9270E-14 1
T-208 4.6024E48 1

0.786'S 21S7310 QO0E+00

Themal Power
loeninal Heat Sounding

Ouput Heat Output:+CO 3.98E+00
4 5 0.00 7.41 E42

1S i.1
0.00

4.43E42 7.41E02 i (Wat) (wats)
1.67E41 3.34E41 [ 2sm5.2 614Ed42
8.26E44 8.72E44 Total Total

S 21,5M.10 O.OoE+00 2.08E+04 4.15E+04
cicles 2.09E+04 4.17E+04

Bass for Parameter Differences:Frm SFD Ued I

IRetdor 10da UGT WAlER LtGHT WATER
__frelCldd4 L ALUM I

SO Htu Constburta: U U
Sml Endment 1L 92.97 tso 100 .

BunuSp unmarv (VAWd)4
13asis for bunup used h estimate:

Nomkeal:[: 107eSBS NawkimW s t dajdt m e mhey metal eusslsteye
ounding: 21.573.tl bmW 3 sgbdurremdlbetMiceeurimihm.p

Eadtnaed mufp
Su uUD pier len rU tated EOL3HWUvn0 EOL HU

NOmnbea:[.......A3 103B

'Reatr uaowri. core mmvd. do age, dFppkg crolher d~at earinteg 1 brachalon ceeed hor hat.

_ Tdoal _mV 1er td tud aodated allhis workshee elut be dblde by BOL bnay metal mea tgrt apedbt bealDa vlua (MW6UT)

DOE/SNF/REP478
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I
Fuel Radionuclide Inventory Worksheet

L Fue anO Template _ ,t :,msn :..
Fuel Nu.w RINSC

SNOw.: 181
Fuel Units A e 4--18 FLAT PLATES
Heavy Meal Raw BOL1.61 6g; .EOLPM.46ft
ROD sorage St.: SRS

'FuI deMay SW dial: 2035
Estbnatmas of. 2010

Tmpla:t ATR (UNo WAerAMn.. 60So100%. U)
'arwpa_ Bunmudw( . 3672

TimVaft SOL Heavy Metal Mas (U1T) 0.00116689

Estknated
Canister usage:

ItSxlO _
I 1.83

TernpatsDcy Thaw 5 Y"s
ILEadmatta A X. aX b Y. Yb Gamma Sources

Photon Total
CIIIWdFroM Nominal BoUMding Full Initial Activity Nominal Fudl Bounding Fuel Enewgy Photons.'aa

Radionucllde Template Ful DBnup (UWd BWump (MWdf (C) Inventorles(CS) bwestorles(CI) Group (bounding)
AC-227 1.4W45E-10 620.87 1,241.73 0.O0E+00 9.03E-0 1.s1E-47 A 1uoeV
Am-241 1.1190E.03 620.87 1,241.73 30.DE+OO 9sE-01 1.39E+00 0.0150 239$E+14
Am-242mn 4.542sE-07 620.87 1,241.73 O.OOE+OO 2.82E-04 5.64E-04 0.0250 5.161E+13
Am-243 1.4921E-06 620.87 1,241.73 O.OOE+00 9.26E-04 1sE4-03 O.375 4.763E+13
C-14 5.7244E-09 620.87 1,241.73 O.OOE+00 3.55E-06 7.11E-06 0.0678 4683_13
cm36 1.3124E-32 620.87 1,241.73 O.ODE+00 8.SE1-30 1.63E-29 o0o.50 2.8E513
C-243 .3676E-07 62087 1,241.73 o.OOE+00 1.47E-04 94.E-4 53200 2sssME+13
CKr24 S.2042E-0 620.87 1241.73 o.OOE+00 323E702 e46E402 0200 2S38E413
Co-60 3,s2c78E05 620.87 1241.73 0.ODE+00 Z.37E4 4.74E-02 11Vw0 12.SE+15
CP-134 48.693E4-1 620.87 1,241.73 .0ooE+00 5.02E+02 6.05E+02 0.6m 1.f8ZE+14
C-210 3.477E09 e 620.7 1,241.73 o.OOE+00 2.14E-03 4.26E-03 o9M 23si#+13
Cs-137 2.552E+00 620.87 1,241.73 O.ODE+00 1.78E+03 3.87E+03 12M 43M+12
Eu-2S4 82.05 -02 620.87 1,241.73 O.ODE+CO s 1.288+01 2E+02 11750 1.833E+l
Eu-215 3.9234E402 Q 20.87 1,241.73 O.ODE+0C 2.43E+01 4.86E+01 2-s00 5.ss6+1i
Fe-24 6.74240-03 620.87 1,241.73 O.ODE+DO 4.19E+-0 e37E+oo 2.7508 z2t0E+os
P3 1.059E-02 620.87 1,241.73 O.OE+0C .2SSE+80 1342E+01 3A." 2 4BaE4os
S-12D 7-3E3-07 620.87 1,241.73 O.OE+oo 468E.04 43.E5 4 soa0 7.73sE+02
Kr-56 2.3895E-1 620.87 1,241.73 o.OOE+00 160E+02 &SE+02 7.8-0 47.28-00
Np-237 2.s479E406 620.87 1,241.73 0.00E+00 5.93E-W 1.19E42 Ili= -1742E4o
Pu-23O 19297E-10 620.87 1241.73 0OOE+00 5.54E-07 2.37E-D0
_e-71 _ _ 6_ E-12 620.87 1,241.73 0.008+00 8.36-00 4.67E-02

Pn-147 .15482E+-0 620.87 1,241.73 0.QOE+00 17.1E+03 3.16E+03
-2380 2.50OE402 620.87 1,241.73 O.O0E+00 12.E+80 3.46E+41

P-239 4.223sE-04 620.87 1,241.73 O.ODE+00 2.6SE-01 5.32E4-01
Pu-240 .84481E-24 620.87 1,241.73 0.06E+00 1.17-01 3.03E4-01

u-2411 1.7764E-02 620.87 1,241.73 0.OOE+00 4.27E+01 -0.4E+01
Pu-242 3.6329E-17 620.87 1,241.73 .OOE+O0 2.26E-14 49.7-12E4
Fa-22s 3404SE-108 620.87 1,241.73 O.D0E+00 2.36E-06 4.72E4-B
Fa-228 21931E-1- 620.87 1,241.73 O.OE+04 8.68E-12 1371E-e2

u-2106 1.94E-01 620.87 1,241.73 .0ODE+00 1218E+02 243-+02
S.179 12s3E-04 620.87 1,241.73 o.00E+C00 .03E4-03 2.E-012
Sn-126 1.1574E-05 620.87 041.73 O.O6E+D0 7.144-03 1.44E-02
sr-2o 2.79S3E+-O 620.87 1,241.73 O.OE+08 1.716E+03 3.42E+03
T1-23 4.2239E-04 620.87 0641.73 o6O0E+0 ..62E-1t 5 T24T41
Th-229 1.8848E-12 620.a7 1,241.73 O.OaE+00 E.17E-0s Z34E-cs

Th230 1.7042E08 620.87 1,241.73 O.O0E+00 1.16E4s0 3.12E403
TF232 7n8132E-15 620.87 11241.73 nOOE+0 43E-12 6.30E-12
T eoas 4.40S3ESe 620.87 1S241.73 O.ODE+oO 2.74Es adA7E-05
U-232 13151E47 620.87 1,241.73 Q.ODE+OO 8,16E-05 1.63E404 Thermal Power
s233 1.956eE-09 820.67 1,241.73 O.ODE+OO 1.21E4S6 z43E-e libinal Hodl S oundbi9.
U24 1.S37tE44 620Q87 1.241.73 QO.DE+00 1.14E401 228E-t outpu HeadOutpult
U-235 -Z.7235E406 620Qe7 MOD Z.61E402 Z.44E402 Z.61E402 MvS satto
U-236 1.5493E4S5 620S87 1,241.73 O.ODE+OO 9.62E43 1.92E402 ILSE40 a-VE4e
U-23S -42851E4D 620.87 0.00 1.65E402 1.65E4-2 1.S5E402 Total Totd
Y-90 2.7505E+00 620.87 1t241.73 o.caE+00 1.71E+03 3.42E+03
Other Radlonucbde 3 t9E+03 8.39E+03

l Te-plate Sdecd 9"_y lluznu Sunvy.? anct 4Chedk q A.^ :-29
Teplate election S y

From SFD Used Basis for Paraneter D iiffences:
R t 1 d atr LIGMTWATER LWT WATER TTemphsa wed orto ama

Ful F ALUM ALUM Thid wum ATR T oai ( bl aoa puanes le ahdd ATR reesoi
OL HU CostituenrL1 u U
BOL Erwchm* ¶V- 19.772L395 8010100

lurnup Summnary (MWWd)' ,Bas for burnup used In estimatic

From SMF Ealkn*5d
Ne l _ae20 87 11 mp dau d km n he nmen mm desta

athg: 1,241t.7 3 Ba hpm duetaKseid b ats.

Checks _

Es ted nu
Bumup Uualpr Given _ Esimated EOL HWMkuen OL NM

NomuI* 0.031

'Reactor *lRdwa core reav stoage. Vippbn of olher dab owdntVW Iff iradaOln ceased for uw.

Toa bam for a1S la maodated wNh lI wo*e mn be dntd by 98a heavy meld nmaa ID get specc buem vlue. VW6dVT.

J

I

I
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j
Fuel Radlonuclkde Inventory Worksheet,

Llue MATidaiplate IutIrnatdou
Fuel HNarr PIN 4UALX.LEU) PORTUGOAL

SNF ID ik943
Fuel Units & Doeem 39 -ASSEMBLY
Hfeav Meaud Uesa: BOL-30.381ko; Ea-M23kq~
ROD Storage Sesc SRS

'Fuel decay st dat e 1996
Estmba as at 2010

Temptt. ATA (U5he Waer Akmn.,6010 t00%.U)

Ysiputsa anp(MWl : 3672
Templte BOIL HeNY Metal Mea: (UTh 0.00116689

n- w O..- II---

Estimated
Caniser usage: I

18.16 3

iILEstiinsai .7 - NX r. b Y. K. GanmnaSourcea

Photoo Toted
C7UWd From Nodnal 8ounding Fuld Initial Activlty Nominal Fuel Doundng Fuel Energy Photontafsee

Radlonucldk Template Fuel Bumup (UWd Bumnup (IWdf (Cl) bwentorls(C be oaCI) Group Mourding)
Ac-227 2.8404E-10 1,089.56 2,179.09 o.ooe+00 3.09E-07 6.19E-07 Avg, May
Am-241 1.493SE-03 1,089.55 2,179.09 0.00E+00 1.63E+00 325E+00 0.0150 2.084E+14
Am-242m 4.4390E-07 1,089.55 2,179.09 O.OOE+00 4.84E-04 9.f7E-04 0.0250 86237E+t3
Am-243 1A.913E-f 1,089.o 5 2,179.09 O.OOE+00 1.82E-03 32sE-03 0.0375 .5438E+13

C-14 5.7217E-9 1,089.S 2,179.09 O.OOE+00 6.23E-06 1.2sE-0s o0.075 &744E+13
a1-ff 1.3124E-2 1,089.55 2,179.09 o.ooE+00 1.43E-29 2.86E-29 0.0650 .495sE+13
C-243 7.3007E-07 1,089.55 2,179.09 o.OE+O0 2.20E-04 4s7E-04 0.1250 244sE+13
Crr-24 4.3001E-0 1,089.55 2.179.09 O.OOE+00 4.62 E02 4.37E402 0725 3.002E+13
Crw-6 1.97S7E8-0 1,089.55 2,179.09 O.OOE+00 2.16E42 4.31E042 0.3750 1.348E+13
Cs-134 9.2745E-02 1,089.55 2,179.09 0.00E+00 1.89E+01 2.98E+02 0.5750 14E+14
Cs-13 .34477E8- 1,089.55 2,179.09 O.OOE+00 .76E-03 7.51E8-3 o.esoo 1OSE+13
CS-137 2ss9sE+00 1,089.55 2,179.09 O.O0E+0O 2.79E+03 1.48E+03 12500 34e7E+12
Eu-154 s.4s47E-02 1,08955 2,179.09 0.00E+00 2.1sE+01 12.3E+02 1.7500 12sE+11
Eu-155 1.9469E-42 1089.55 2,179.09 0.00E+00 2.62E+01 4.24E+01 22s00 s-Ese+9
Fes-s 1.497E-043 1,089.55 2179.09 O.ooE+00 12.4E+-0 3.ssE+oo Z7500 1.1tsE+0
Pu-241 s s.00SE43 1,089.5 2,179.09 o.OE+00 8.72E+01 1.74E+01 J.5000 13soE+s7
1.129 73.32DE907 1.089.55 2,179.09 0.ODE+O 8.20E-04 1.64E943 s.0 1.174E+0
Kr9- 28.742E-l 1,089.55 2,179.09 O.0OE+00 226E+02 41.8E+2 70000 t306e+02
Np-237 5.s77e46 1,089.55 2.179.09 O.ODE+00 6.24e8-2 2.08E-02 1 0 1.46sE+01
Pr-231 132740E490 1,089.55 2,179.09 o.OE+00 6.98E00 2.78E34s+0
Pb-210 1.1838E-1 1,089.55 2,179.09 o.OOE+00 1.94184 2.2-02
Pm147 6171746-05 1,089.55 2,179.09 0.06E+00 7.4tE+02 2.42E803
Pr-238 1.971E702 1,089.55 2,179.09 O.oDE+00 2.618E+0 4.30e+00
Pu-239 4223sE-04 1.089.55 2179.09 O.OOE+00 4.67E-01 9.230E-
Pu-240 2.4385E842 1,089.55 2,179.09 o.ooe+00 3.658-0 6.31E-01
Pu-241 24.53E1-02 1,08955 2,179.09 O.OOE+00 5.89E+01 1.18E+-2
Pu-242 1.632E-47 1,089.55 2,179.09 0.00E+00 3.927-14 7.52E-14
R4-226 . 8.3742E-1 1,089.55 2,179.09 0.00e+00 9.12E408 1.s2E-07
Pa-22a 1.7734E-1 1,089.55 2,179.09 0.00E+00 82.E-12 1286E-1 1
Ru-102 8.1356-09 1,089.55 2,179.09 O.OOE+O 268E+e0 1.34E+01

1-279 12936E-04 1,089.55 2,179.09 O.Oe+00 1.41 E.u2 zu82E2-
S1-23 -. 724E5-0 1,089.55 0179.09 O.O3E+- 126E.042 2102E42
Sr-90 1.4417E+30 1t089.56 2,179.09 0.OOE+00 2.66E+03 3.32E+03
Tc 99 4223sE404 t,ossss Z179.09 O.oDE+Oo 4560E-t 9.20E-1

Th12293 4.285142 1,08955 0 .17909 OODe+a 8.E49 8.1992SET09
ThY-0 2M3OE-00 1,089.55 2179.09 0.O0E+00 2.76E-80 5.32E+08
Th-23 1.163tE-14 1,089556 2,179.09 O.OOE+OO 1.27E-11 2.63E-1 I

Ther 4.670sE4 tOS955 2179.09 o.OE+0e 2.79E105 1.02E848
UM 232 31s1E 07 1,0oesss Z179.09 0Q00e+00 1.43E404 2.s7E404 Thermail Power
s2S3 21650E-M 1,089565 2,17g.Qg O.ODE+OO 2-36e-08 4.72E-0s Nmnal Host Bourkling

LO234 15SS99E404 1,089.55 2,179.09 QODOE+OO Z .OOE-Ot 4.01EM Otput HeatOutpt

235 t2.7235E48 10 .. 55 0.00 .1.3DE42 1.01_E402 1_30E42 (Wa (watts)

U-236 1.5493E406 1,08.55 2,179.09 O.o~e+Oo t.6sE42 &33eE42 3ASE4t O.SOE+Ot

U-238 -4.28s1E4)9 1,0ss.ss o.oo 819E403 arsE403 a19E403 ToaSd Tote

Y-90 Z.4423E+oo t,OS9.55 2,179.09 eDD0E+00 2.66E+03 s.3ze+03

Othelr Radlonucla 2 Z71E+03 s.42E+03

T.mlate Seion Summnry
From SD Used Bads for Parameter Dlerncee:

Reator LIGHT WATER UGHT WAER M eao used for bt b" maso s
Fuel Clad ALUM ALUM HeLaM'stAmTmp10l s btiaget (ldt(fA1E W9sde

L HNM Consttuent4 U U MdCIt
0L Enrichmet % 19.83094102 e010100

( dWf _ _X_ 1tr burnup used In estimate.
From SFD Estimed

No=kwl:! 1.0995 k Neal d kme t haym&W nm doeboyed.

Bumup oft ~ pW Gwennumup 6 ssimsted H bu t am EL HbU.
Nor l 0.11 .

'Reactrhkoar oom rs- b l -b"- d-hGororhwdalo S ~iha ngOifdmcassdon rhel.

XTob bup for as huW asoi wih Oft wata must bo dvko by DMt heavq rNW wn b 90 spedib turnu vakwe MWd~.

I-

1-

)

- e

DOEJShF/REP-078
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Fuel Radionuclide inventory Worksheet ..
=Faclsd Tviattr Infratifi

Fuel Name: RSGGAS (J308-LEU) INDONESIA
SNF e m: 288

Fuel Unite A Decr 4 -ASSEMBLY
He y Metal Mass: BOt-W.S88kg: EOt.-1.47kg

ROD Storage 3Se: SRS

'Fuel decay Sr dae: 1999
Eatimtes te of 2010

Template. ATR g1gt Water, Aham.. C ID 100%. U)

fTmplate rmP(MWd): 3672
Teiplete BOG. Heay Mal NMas (111T): 0.00116689

TeIseta Dta 0 Thale 10 ,a

Estimiated
Canisler usage:

1 1.96

.t Eitnlates In 6. ,b Y. Yb Gamma Sources
Photon Total

CfNWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Ebergy PIaotonsltec
Radlonuclide Template Fuel Bumup 4MWd)c Eumup (Wd? C) ^ lentorles(CI) bvntvres(CI) Group I(bouning)
Ac-227 28404E-10 4,459.89 8,919.79 O.OOE+0O 1.27E-06 2.53E06 Avg. 8kV
Am-241 1.4935E-03 4,459.89 8,919.79 0.00-.OE00 A66E+00 1.S3E+01 0.0150 1213E541
Am-242m 4.4390E-07 4,459.89 8,919.79 0.OOE.00 1.98E-03 3.96E-03 0.0250 2553E+14
Am-243 1.4913E406 4,459.89 8,919.79 0.OOE.00 665E-03 1.33E-02 0.0375 2226E+14
C-14 5.7217E-09 4,459.89 8,919.79 O.OOE+OO 2.565E-05 5.10E405 0.0675 2.351E+14
CI.3 1.3124E-2 4,459.89 8919.79 O.OOE+O0 5.85E-29 1.17E-28 O850 1.431E+14
C,243 7.03S7E-07 4.459.89 8,919.79 O.OOE+00 935E04 1.87E-3 8.0250 t.O7tEft4
Cr-244 43001E-05 4.459.89 8,919.79 OOOE+OO 1.92E401 3.84E401 02250 1229E+14
Co-60 1.9798075 44s9.89 8,919.79 O.OOE+00 8.83E412 1.77E1t 0300 5508E013
Cs-134 9.0735E-42 4,489.89 8,919.79 QOOE+00 4.05E+02 8.10E+02 7sm 893Es14
Cs135 3.4477E-4S 4S459.89 8,919.79 0.00E+00 1.54E-l 03.0E42 081500 4.60E+13
Cs-137 2.5588E+00 4,459.89 8,919.79 0.00E+00 1.14E+C4 2.28E+C4 1250 1.419E+13
Eu-14 5.4847E-02 4,459.9 8,919.79 0.00E+00 2.5E+02 4.89E+02 t.750 1182Esat
EI-155 1.949E4-02 4,4s989 8,919.79 0.OOE+0O 8.S8E+01 1.74E+02 225Y 3.426E+tO
Fr-95 1.7417540 4,4599 8,919.79 0.OOE+00 7.34E+00 1.9E+01 2.7500 4.780E+X
H4- 8.0065E043 4,459.89 8,919.79 0. +00 357E.00 3. 011 SSE007
lt-29 75300E4-7 4,459.89 8,919.79 O.OOE+00 3.E C3 A72E43 SimE 4.7%!E-0
Th-85 2.7305E-01 4,459.89 8,919.79 O.OOE+OO 9.23E+02 1.85E+03 7400z &233E+(2
Nph237 1.5507E-46 4,459.89 8,919.79 0.00E+00 421E4-2 11E42 1t COOO 5555Eo
Pa-23t 1.2740E409 4,469.89 8,919.79 O.OOE+O0 5.8E-046 l.14E-4
P1-211 1.1 5-111- 4,459.89 8,919.79 0.QOE+00 5.82E48 1.06E1 7
Pm11247 67974E1-0 4,459.89 8,919.79 0.0DE+00 .03E+03 6C6E+03
Pu-238 1.9755E-042 4,459.89 8,919.79 0.00E+00 8.821E+01 1.76E+02
Pu-239 4.2838E44 4,459.8.9 8,919.79 QOO0E+CO t.9tE+C0 3.82E+CO
Pu-240 2.43E4-04 4,459.89 8,909.79 O.OOF+C0 1.09E+-0 2.t8E+C0
Pu-24t 5.40584-02 4,459.89 8,919.79 0.00E+00 2.4tE+02 4.82E+02
Pu-242 3.8329E4-7 4,459.89 809.9.79 O. 8202 1.5E-043 3.24Eta3
Pa-226 A3r742E-t 1 4,459.89 8,919.79 0QO0E+0D 3,73EW0 7.47EW0
Ra-728 5.7734E-15 4,459.89 A,919.79 QCO0E+OO 2-57E-1t1 5.t5SE-tt1
Ru-t08 At1356E403 4W.45.9 8a919.79 O.OOE2+OO 2.74E+Ot 5.A7E+01
Se-79 1293E405 4,45.89 8,919.79 OCOOE+OO 5.77E42 1.t5E-0t
Sn-t126 t.t574E405 4,459.89 8,99.79 OCO0E+OO) 5.t8E42 t.O3E-0t
Sr-90 2A417E+00 4,459.89 8,919.79 0.00Q+00 tD9E+04 2.18E+04
Tc-99 42239E404 4,ff9.89 8,99.79 QCOE1+OO tJ3E+00 3.77E+CO
TIF729 2.8588E-12 4,459.89 8,919.79 QOOE+OO t.27E408 2.55E408
Ther230 2Ra3tOE4t8 4,4.89 it9.79 ODE+O t1.13E404 22SEC04
Th232 t.t631E-14 4,459.89 819t9.79 .QOOE+OO 5.t9E-tt 1.04E-10
T72-8 4.87E05E8 4.459.89 8.919.79 QOOE+OO 2.08E404 4.17E C4
UI-23 t.3151E4C7 4,S4599 8.919.79 O.OOE+OO 5.87E404 1.17E403 Thermal Powr
U-23 2.t65CE409 4,459589 8.919.7,9 O.OOE+OO 9.66E406 1193E405 Nominal Heat Bgnci
U214 1.8399E404 4.45959 8A919.79 O.OOE+OO 8.21E-0t tS4E+OO OIut M output
U235 4!.7235E406 4.45959 O.OD 2_qgE42 1.18E402 2 1.9E42 (Wins): (-at)
U23S 1.5493E405 4,459,89 8A919.79 O.OOE+CO 6.911E42 tI8E-01 t1AE+02 ZaE+=
U-238 *42851E49 4,459.89 0.00 1.52E402 11.5t1E42 152eE42 Tobal TOWa
Y-90 2.4423E+00 4,4f9.89 8919.79 O.OOE+CO 1.Q9E+C4 Z.18E+C4
OthwrRadiora0f 1.11E+C4 222E+C

Template Sdelcton Sununary.
From 8FD Used Basisforb Parameter Differences:

Reactor LKne-An'R U. f WAlER TW Teeadatevie NWfn ruablowN mesr:
Fu I ALL U A Th*mW ATRTeaya a1dt tepus rm mt 1m1Aif Alia ATF

*OL NM Conttet: UU Match
GOLn Erchamet %. 19.8199901 e 100

Summp r (UWd1 -Basis for buwrup used hI estimate:
Fom S Et

Ihulmbal:[ 4,459.4sI~ri hasp4s h9J Nl*ulWblWetuLl muWsdm eit
t8919.7s 7eBjlag aate bumu

l .~~~~~~~~~~~stmta fnW-
8umaup MultIpl er | Gven 8um4> t 20L HWGlwn EOL HU

Narhol 0t2sl |o l Mel |oleh
'Ror bwn, E-08 Mal.h 2003age, pp4g Or dat (1 diM*g bh n t hr W.

bdal tlaxup for ad kW asoiae wilh 11ft we l must be Ovd by OML be metal mss ID get Specfic bup vaus (MUST).

DOEISNF/REP0C o8
-Reviion 0
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Fuel Radlonucllde Inventory Worksheet

Fud Humw. RLJl (UALX LEU) URAGUAY
SW ID r 557

Fuel Units & Oeaa. 4 -ASSEMBLY
Heafyf.61Utabela SOL-2.1125g: EOL.2.1lkg
ROD Storage Srt. SRtS

tuet delay satdo 198
Estkndn a d: 2010

Tempia: ATR (Ught Waisr. Akwn. 60elo 1100 U)
*remptaft bwnWd- 3672

Template DML Hea Med Ms (UT): 0.0011689
Tempte DeVW" Thn. 10 yan

Estirated
Canister usage:

.'x11 _

-I�.1IL EAimatts t U Xb b Y. yb Gamna Sources
Photon Totld

CVUWd From NominIl Boundin Fuel bitial Activuty Nomina Ful Bounding Fuel Ener Photonsea
Radionucticl* Templat, Ful Bumnp (uWdy Bumnup (UWdf (CI) nvwtonles(CI) Inventorlas(Ci) Group (bounclng)
AC-227 2.8404E-10 1.69 3.79 O0.0E+O0 5.38E-10 1.08E-9 AV. 16V
An-241 1.493sE-03 1.89 3.79 O.OOE+00 2.83E-03 s.66E-03 0.0150 5s152E+11
Anm-242m 4.4390E-07 1.89 3.79 O.ODE+OO a 41E-07 1.68E46 0.0250 1.084E+11
Am-243 1.4913E-06 1.89 3.79 0.O0E+00 2.82E-08 5.6SE-06 0.0375 9453E+10
C-14 5.7217E-4 1.89 3.79 O.OOE+00 1.08E-06 2.17E-06 0.05T7 9.906E+10
c3-3 1.3124E2- 1.89 3.79 O.ODE+00 2.49E-32 4.97E232 0.0850 60762E10
Cm-243 2.0967207 1.89 3.79 O.OOE+00 3&97E407 7.94E407 0.1250 4250E.10
Cn^.-244 4.3012E-05 . 1.89 3.79 O.OOE+00 s.14E4s0 1.63E-04 02250 521gE+1o
C0-O 1.979SE-05 1.89 3.79 QOOE+OO 3752E05 7.50E- 0.3750 2.338E+10
CS-134 9.0795E-2 1.89 379 0.00E+t0 1.72E-01 3.44E401 0o750 3.796E+11
Cs-13s 3&4477E-06 1.89 3.79 0.002+00 6.53E2-0- 1.31 E-05 0.8500 1.852E+10
Cs-137 2.5588E+00 1.89 179 0.00E+00 4.85E+00 9.62E+00 1.2500 6.027E209
EU-154 5.4847E-02 1.89 3.79 0.00E+00 1.0441.01 2.08E2O1 1.7500 2201E+2.s
Eu-155 1.9469E42 1.89 3.79 0.O0E+00 3.6D2-0 7.37-E2 22500 1455E407
Fess5 1.7797E43 1.89 3.79 0.00E+00 337E03 a74E-03 2.7500 2D002+05

J

H-3 3.03E-02 3 3SC000 2.417E.04
7-5302E-07 1. 3.79
2-070SE41 1.89 3.79

*-237 9-5507E-6 1.89 3.79 0ODE+00 1.81E-0 3.62E-05 1
Pa-231 1.2740E-09 1.89 3.79 O.O0E+00 2.41E-09 4.83E4s9
Pb-210 1.1838E-11 1.89 3.79 0.0aE+00 2.24E-11 4.48E-11
Pm'-147 &7974E-01 1.89 3.79 0.00E+00 1.29E+4O 2.57E+00

2

PU-238 374E-02 7482E02
.11E 04 1.E2E-3

PU2-40 2.4390E-04 1.^ 3.79 O.ODE+00 4.62E-04 s24E04
PU-241 5.4068s42 1.89 3.79 0.OOE+O 1.02E-01 2.05E41
Pu-242 3.6329E407 1.89 3.79 0.OOE+. 688E-07 1.38E46
Fta-22t 8.3742E-11 1.89 3.79 Q.ooE+00 1.59E-10 3.17E-10
Ra-228 6.7734E-1S 1.89 3.79 0.00E+00 1.09E-14 219E-14
Ru-108 a.135sE-03 1.89 3.79 O.OOE+00 1.16E-02 2.32E-02
S-79 1.2936E-06 1.89 3.79 0.0oE+00 2.4SE46 4.90246
Sn-120 1.1s74E45 1.89 3A79 0.00E+00 2.19E4s 4.38E4s
Sr-go 2.4417E+00 1.89 3.79 O.OOE+00 4.62E+00 9.25E+00
TC-99 42239E-04 1.89 3.79 0.00E+00 8.0DE-04 1.60E-3
Th-229 2.8s6SE-12 1.9 3.79 .OOE+00 5.41E-12 1.08E-11
_ _-2_0 4.79s4s- 9s9E-46

2.20E-14 4.41E-14
8.85s4s 1.77EW07

U2Z I 1.89 379 0.00.E+40 Z49E-7 4.98E27
4.10E49 8.20E49

Thend Power
Nominal Head Bounding
. Output Heel Outut

(Watts) (wat
6005.8 =120E2t

Total Total
2.90E-05 5.87t-05

Y-00 2-4423E+00 1.89 3.79
Othier Radb~nuclides
TL Templift Seleom Suuim.Borwmp Snswmr-and w Checks.. : ,8

-

Templafs Selection Summary _______

Froau SF5 Used Basis for Parameter flifferemcs -
Reactor 1oea ei UGHT WATER ThTemplaftas usedfotiakotht.reunw.

Fuead adigJ ALUM ALUM Tlsir eadl ATRTeayoma rabiAlapsanlar(aadenkM ffmg AThareMoNati
BOL lUConsttuauud: ZIiyij Z U

DML Enaricuea %: 19.81060806 6001D100

-uupSumr (UWdI? 1Usas for buonup used In estimatem
FMRSM E~~~stivastal

Nmkwkl ~~0 001 I~ - .... bpucalcila k fnt. heaqmadmm dedrapt

BUwnUPuftietol Gkerl ~ mu Estimated E01. HilIGive E06 Hil

aTata bumWq for an kid aseodda whh i woralwaitemutbedvddb KhaymtlmnIDgtsclb=vkWMd

e1-.

--g

DOE/SNFFIREP-078
Ro~vbbn o

March 2003
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Fuel Radionuclide inventory Worksheet - I

X. F etand~ari-laTe lorm ati .
Fe Home: RU-i (iAL.X LEU) URAGUAY

SIF D I# 1073
Fud Unis & Dec: 15- ASSEMBLY
Hey Metal Mass: BOL=7S2kg; EOL=7.912k9
ROD Storage Ste: SRS

'Fuea O SW date: 1998
latimates au 2010

Tenplate: ATh Qua Waler, Akin.. 601 A 100%s U)
'Template OuwmMWd): 3872

Templte OL Heavy Metal Ms (UT): 0.00116689
Temiplte Decay Tie 10 vean

Estirrated
Canister usae:

18'x10'

-
IL Eaimatos l - i m XK. i b Y. yb Gamma Sources

Photon Total
CV1MWd From Noainal Bounlding Fuel Iiltial Activity Nominal Fuel Sounding Fuel Enegy Photonstsec

PRadloruckle Template Fuel urnup (UWd)f Sumup (Wde' (Cl) hentorle(CI) Inventories(CI) Gwup (boungung)

Ac-?27 2.8404E-10 7.10 14.21 OOE+00 2.02E-09 4.03E-09 Avg. MeV

Am-241 1 .4935E-03 7.10 14.21 O.OOE+00 1.06E-02 2.12E-02 ODt0. 19320+12

Am-242m 4.4390E-07 7.10 14.21 O.OE+00 3.15E-06 6.31E-06 OD250 4066.11

Am-243 1.4913Ef06 7.10 14.21 0.000+00 1.06E45 2.12E0-5 O375 3J<54E511

C-14 5.7217E-09 7.10 14.21 0.OOE+00 4.0608 8.13E-0S o0s75 3.745E+11

C93ff 1.3124E-2 7.10 14.21 O.OE+00 9.32E42 _ 186E41 00850 2278E+11

Cm-243 2.0967E-07 7.10 1421 0O.OE+00 149E-06 2.98E4f 0.1250 1594E,11

Cm-244 43001E-05 7.10 14.21 O.OE+00 3.06E-04 6.11E-04 02250 1.570E11

Co-60 1.97960-05 7.10 14.21 0.000+00 1.410-04 2.81E-04 03750 8769E+10

Cs-134 9.0795E402 7.10 14.21 0.OOE+O 6A5E-01 129W+00 0575s 1A24E+12

Cs-135 3.4477E4f 7.10 14.21 0.OOE+00 245E-05 4.90E465 O1500 6S9+10

Cs-137 2.5588E+00 7.10 14.21 0.00E+00 1.82E+01 3.63E+01 12500 22806+10

Eu-154 54847E-02 7.10 14.21 O.OOEO+ 3.90E-01 7.79E41 17500 8252E008

Eu-155 1.9469E402 7.10 1421 0.OOE+00 1.38E-01 2.77E41 22500 5S45+407

Fe65 1.7797E-03 7.10 14.21 0.000+00 1.26E42 2.53E42 2.7500 7.13E04

H-3 6.0065E03 7.10 14_21 0.00E+D 5.690-02 1.14_-01 J.5C CO= 905E.04
1-129 7.S300EW07 7.10 1421 0O.OE+00 5.35E46 1.07E45 50000 1246E+01

Kr-85 2.0705Et01 7.10 1421 Q.OOE+00 147E+00 2.94E+00 70000 1AOSE+CO

ND-237 9556607E46 7.10 14.21 0.OOE+00 6.78E45 1.36E-04 11D0X 1sZ94E60

Pa-231 12740E-09 7.10 14.21 O.OE+00 9.05E-09 1.81E4S

Pb-210 1.1838E-11 7.10 14.21 0O.OE+00 SAE-11 1.6SE-10

Pn-147 6.7974E41 7.10 14.21 OOE+00 4.83E+00 9.66E+00

Pu-?3S 1.9755E42 7.10 14.21 O.OOE+00 1.40E41 2B1E41

Pu-239 4.283-04 7.10 1421 O.OOE+00 3.04E43 6.O9E43

Pu-240 2.4390E-04 7.10 1421 0.OOE+00 1.73E43 3.46E43

Pu-241 5.4058E-02 7.10 14.21 Q.OOE+00 3.84E41 7MSE41

Pu-242 3.6329E07 7.10 1421 OO.E+00 2.65SE46 5.16E46

Ra-226 83742E-11 7.10 14.21 0.00E+00 5.95E-10 1.19E049

a-228 5.7734E-15 7.10 14.21 O.OOE+00 4.10E-14 820eE-14

Ru106 .1356E043 7.10 1421 O.OE+00 4-6E42 8 72E4u

Se-79 12936E045 7.10 1421 O.OOE+00 919E045 *.64Et44

1)126 *15749E45 7.10 1421 0.OOE+00 822E045 1.64E4 2

Sr-90 2.4417E+00 7.10 1421 QO.OE+00 1.73E+01 347E+01

Th-e 42239E4u4 710 1421 OOOE+OO 3 OE403 6O530E01

Th?29 2856E-12 7.10 1421 Q.OOE+OO Z.03E-1t 4D06E-11I

Th230 Z5310E4S 7.10 1421 O OOE+OO 1 8-0E7 3.60E407

Th-232 1.1631E-14 7.10 1421 O.OOE+OO 826E-14 1 55E-13

T920S 4.6705E46 7.10 1421 O.OOE+OO 332E407 Qe83E47

W32 1.3151E407 7.10 1421 OCOE+OO 9.34E407 1a87E46 Thermal Power

UW33 2.16SWE9 7.10 1421 O.oOE+OO 154E40S 3.0SE48 NkominalUMa Bounding

W-34 IvS9E404 7.10 1421 Q.OOE+oo 1.31E403 2581E403 Ouutw most Oulp

W35 -2.723SE-06 7.10 QO.O 339E43 3.37E403 3.39E-W fBas Wafts)

W-36 1.5493E405 7.10 1421 Q.OOE+OO t 1OE0E4 2.20E-04 2.ME41 4JDE401

U-238 *42851E49 7.10 0 00 2.13E403 2.13E403 2.t3E403 Total Total

Y-90 2A423E+00O 7.10 1421 QO.OE+CO 1.73E+01 _ 4E~o

Othw Radlonuckles 1.77E+01 353+O

NILalt.W cfion & ii 9_q.nwy ad Cacs:; z^f

TIm rt Saleebon Summary
Fwarm JFD Uted Basis for Parameter Diffe :

R nco, : UGWTWAIER LIGHr WATER n h ToDa ms um Ix ft _w

F hgi ALL ALLOW h bd WealuAM T ensn tl hW ore p bw mheedu ti ATR a _babkd

BOL MM CansfueU: U mew

*oL Enrichment %.I 19.810008 eo 100 _

Burnup Summary (MWd? IBa for bumup used ih estimate:

From SFD ExtinuteP
Haninsl 0.021 WWC wt 710qnfdbnmmhddsmbmye

BourdhW.1 1 421 B a beruWurD b*Wat kWbr om.

Etmatedtp
Humup mutler n Eumup Eathinded EOL H1VWwven EOL MM

Omkind 000 448 1.00

PCIR nw - -o mmW dwge rigpl or Othe dss <bg* lha t InsO bz kd

tFbtsl _w Wd elli AM asoied with mml wt wwb be ddod by heavy bb m IDb get c e Values (MWOI").

DORE/SloO /REP83-oM088
March 2003
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Fuel Radionuclide Inventory Worksheet -

Fudl Ham. RV1 W-ALX 12W) VENEZUElA
SWF SeO. 816

Fuel UnIts A Dew: 56 -WM~ TYPE
IHes-Vy Stad Usas. BOU..3.69565 E0L=38.713kq
ROD Slowage Sit. 51RS

'Fud decay stat dal 1997
Esths as ok 2010

Temptat: ATR /Ught Wabr. A ifi.. 60 bD I OM U.
Tr-4- BuWup(-d): 3672

Temp BOLD Heavy Metl uis (UT): 0.00116689
Template Deca Tlbmw 10 yea

Estiated
Canrter usa :

18'x10 _
1 2.33

JELCsuntate, I X. Xb b y. Ai Gamm Sources

Photon Tota
CVUWd From Nomiona Bounding Fud in Actvfty Nominal Fuel Bounding Fuel Enery Photonselaf

Radionuckle Tenplat Fud Bumup (UWdf Bumup (UWd)W (Cl) InvantCe . Inventoles(Cl) Group (bounding
Ac-227 2.8404E-10 993383 1,86,78 O .oE.0O 2.65E47 5.30E47 Avg. UeV
Am-241 1.4936E-03 93338 1,80876 0.0OE+00 t.39E+00 2.79E+00 .01o50 Z539E+14
Am-242m 4.4390E-07 933.38 1,866.76 O.OOE+00 4.14E-04 8.29E-04 0.0250 5.343E213
Am-243 1.4913E-06 933.38 1,866.76 O.OOE+00 1.39E-03 2.78E-03 0.0375 4.658E+13
C-t4 5.7217E2- 933.38 1,866.76 0.OOE400 5.34E-O6 1.07E-05 0.0675 4.921E+13
Cv36 1.3124E-32 933.38 1,866.76 0.0OE+0O 1.22E-29 2.45E-29 0.0850 2.994E+13
Cm-243 2.09M7E07 933.38 1,866.76 O.OOE+aO 1.96E-04 3.91 E'04 0.1250 2.094E+13

Qr,29 4.300E-05 93338 1.86,76 0.004E+00 4.01E-042 .3E-02 02250 217iE+13
cr-so 1.9798E05 933.38 1,886.76 0.00E+00 1.85E402 370E402 07_50 1.1528tJ
Cs-134 s.079SE-02 933,38 1,86676 QOO0E+oo 8.47E+01 1.69E+02 O5s= 12"1E+14

Cs-135 3.4477E.06 933,38 1,86e,78 OOODE+00 3.22E-03 &.44E-03 0.8500 9.125E+12

Cr-137 9.560+06 903.38 1,866,76 0.00E+00 2.39E+03 4.78E+03 1.2500 Z.970E+t2
EU-1s4 5.4847E402 933.38 1t86fL76 O.OOE+OO 5.12E+0t 1.02E+02 1.7500 1.084E+11

Eu-155 1.9469E402 933.38 1,M6.76 Q.OOE+OO 1.82E+Ot 3.63E+Ot 225C0 7.170E+09

Fe-55 I.T797Et03 933.3 1WS7 _w Q__0 1.6E0 3.-E 0 2.75CO *boDE

H-326 6.065E43l 93338 1,866.78 0.00E+00 7.47E+82 0.46E1. 350 17191E+7

Kr-85 9.070SE-01 933.36 1,85e.76 QaODE+0D 1.93E+02 &;87E+02 7CO 1,128E+02

Np-237 9.5507E.00 933.38 1,866.76 QaOOE+0 8.91 E-W 1.78E-02 11.coo 1-'7DE+

Pa-231 12740E.09 93&.38 i.866.76 O.0DE+0D 1.19E-06 2i38E-06

PF-210 1.183SE-11 933L38 1.86&ea Pa OOEr00 amtrEDif 22tE-ec
Rec-147 6.7o74Ed01 Un3G6U WB76 O.OO TeEL34E+02 d e a s03

Pu-23n ar d 755Er02 933.35 1,868.78 QnouEd 0 1.84Ee01 3m69E+te
Pu-239 4.2838E404 93n 1t886.7e 0QooE+00 4.00E-0t s&oDE-
Pu-240 2.439DEE04 933.38 1 ,866.76 QOODE+00 2.28E.01 4.55E-01
F>-241 s.4058E-02 93ass 1t868L76 O.OOE400 5.05E401 t.OtE+02

Pu-242 3.6329E-07 933.W ,8IAM76 O.OOE+00 3.39E-04 &.78E044

Ra-226 8.3742E-11 933 38 1.866.76 O.OOE+00 7.82E.0 1.56E.07

Fa,228 $7734E-tS _U _ W7 _.OE0 _-gA _ _ SE_ _

PAJ106 6.1356E-03 933.38 1,85f&76 Q.OOE+0 &73E+00 I.ISE+01

SO-79 1-1936E-OS 933L38 1,8ss.78 Q.OOE400 1 t2tE42 Z.41E402
S9-126 1.1574E405 933.38 t,86eL76 O.OOE+CO 1.D8E402 Z.16E402
Sr-9o Z4417E400 933.35 1,86e.76 O.OOE+00 2.28E+03 4S56E403

rbsa9 4.2233E404 933.38 1,666.7e O.OOE+00 3L94E-0t 7.88E401
Th-229 2.856SE-12 WM$o 1,Be8.76 O.OOE+OD 2.6ME-W 533E-09

Th-230 2.s3IOE-M 933138 I 8w&76 O.OOE+00 2.36E-M 4.72E406

Th-232 1.1631E-t4 9333L3 1868.7s Q.OOE400 1.Q9E-11 2.17E-tt

rs20m 4.670sE-06 93338 1t.86e~ Qaa0E+0 4.36E-0s 872E-05

TF23M 1.31IE-7 933.38 1.868.76 QoosE+00 12XE04 2.45Ee04 Theleal Power
LI233 2.1650E-00 933.38 1,866,76 Qoo0E+00 2.02E486 4.04E465 Momhal He Bounding
U-234 1.839.9E-04 933.38 1 ,865.78 OOO2E44a 1.72E-01 3.43E-M Output, Heat Oupt

LI235 -P7235E-00 933.38 QOO0 1.64E.02 j139E-2 1.64E-02 Matt) (WSUS)

U-236 1. 4M9E-0 933L38 i.866.78 O.XEOOE4 1.45E402 2a89E402 ZSS4Dta 5,1E44"

U-23S -4.2851E-0s s33.3s o.oo 1.0BE42 1.08E42 t.O8E402 Total Total
Y 90 2.443E4COD 933 38 I,W&e76 O.OOE4CO 228E+W3 4.56E+W3

Ohr RadlanucIdes 232E40 4.64E+03
HL Tanpbate Selectm sun-W-sy B tV nwsmm ated 6,metkuW
Templabu 5eleGt e Sd ..ry

Frez SFD Use Pt for Prnaraew Diferocs
Reactor llod:a.c UGHTWApt or UGT WATE9 This Tea wn seed tkr t d"

Futl C idd Ate RAh F ALWU ThoWd m beded byTR0heaymed m T g Sc bt uea, (wa n*M ATR&
SOL Hu Consttuentm U U mk

1M Enrcman i: 9.112u847 eo X 100

gSurnpyIWd)'ld IkW Baeburu ued in est
I ~~~~~~~Fmm SFD Esntd

| Ibmhal: ~~~~~~~~~~93S3 Nltmp c ~ km to be wy* mm deop
3 ovubndkbm:F - I . NaM7 amfrie b1w_ be WM bw m

Esiae Sumupf
BumwuP ttu~kb Given uru Estbrhe EOE HUIhr EOL HU

Nomhk~ OMC| 1.o

'P nto*$ r, comw ralJ, , gwdppk ar cbrdab mtrglug th ~annnceasdhcd.
'Tot bu or all NW asodtd *l efbt wadmund be *We by OMDEeavy m"~ ffum t getswt bxnm valus (M4W&UT).

I

J
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Revson 0

March 2003
Page C-540 of C-481



Fuel Radlonuclide hwentory Worksheet
1"FueIand Tanpiatlaf n trimon,

Fuel Nam.: SAPHIIR U3812-LEU (SWMlERLAND)
SNFP S k. 443

Fuel t1Mb & Descr. 39 -MTR TYPE
HeAvy NMeI Km: SOL.79.732kg; EOL-71.l9lkg
ROD Storage Site, SRS

'Fuel decay tut dat: 1993
Atimates as of. 2010

TunpIato ATR MM Water, Almn.. 60 b 100%, U)
'Tuoplate Burn 4ilWd: 3672

Template B0L Hea Metal M1ass (UT): 0.00116689

Estisated
canister usage:

18110,

. s , ,, > ~ ~ ~ ~ ~ ~ ~ ~ ~~ *,,~ w u aeey ,.,. _________________________

I[. Etimates s t xb b y. y, Gamma Sources

Photon Total
CItWd From Nominal Bounding Fuel -itial Activity Nominal Fuel Sounding Fuel Energy Photons/sec

Hadionucalde Template Fuel Bunwp (SAWdO Bunup (MWd)O () hvv-WI CI) inventordes(C) Group (bounding)

Ac-227 4.5861E-10 8.038.49 16,176.99 O.OOE+00 3.71E-06 7.42E4-6 Avg. MeV
An-241 1.7832E-03 8,088.49 16,176.99 O.OOE+00 1.44E601 2.68E+01 0.0150 1.30E+15
An-242m 4.3410E-07 8,088.49 16,176.99 O.OOE+00 351E-03 7.02E-03 0.0250 4,0251+14
An-243 1.4907E-06 8,088.49 16,176.99 O.OOE+OO 1.21E-02 2.4E-02 0.0375 3.514+14
C-14 5.71624-09 8,088.49 16,176.99 OOOE+00 4.62E-06 9.25E-05 0.0675 3.747E+14
C-36 1.3124E-32 8,038.49 16,176.99 O.OOE+00 1.06E-28 2.12E-28 0.0850 2270E+14
Cm-243 1.8568E47 8,088.49 16,176.99 0.00E+00 1.50-03 3.00E403 0.1250 1.556E+14
Cm-244 3.5512E-06 8,0e8.49 16,176.99 O.OE+00 2.87E-01 5.74E-01 020 1.958E+14
Co-O0 1.02681E4 8,088.49 16,176.99 O.OE+00 8.30E-02 1.66E41 o0750 8.567E+13
Cs-134 1.6931E.02 8,088.49 16,176.99 0.00E+00 1.37E+02 2.74E+02 0.5750 1.391E+15
Cs-135 3.4477E06 8,088.49 16,176.99 0.00E+00 2.79E-02 5.58-02 0.8S00 3.303E+13
Cs-137 2.2800E+O0 8.088.49 16,176.99 O.OE+00 1.84E+04 3.69E+04 12500 1.068E+13
Eu-154 3.6656E-02 8,088.49 16,176.99 0O.OE+00 2.96E+02 5.93E+02 1.7500 6.991E+11
Eu-165 9.641E-03 8,088.49 16,176.99 0O.OE+00 7.83E+01 1.57E+02 22500 8.746+808
Fe-65 4.6977E404 8.088.49 16,176.99 0.00E+00 3.SOE+00 7.606+00 2.7500 5256+o07
H-3 6.048sE4-3 8,088.49 16,176.99 0.ODE+00 4.89E+01 9.78E+01 3.5000 3.341E+06
1-129 7.6300E607 8,068.49 16,176.99 0.00E+00 6.096-00 1.22E402 .0000 7.775E+03
Kr-85 1.498SE-01 a068.49 16,176.99 0.00E+00 1.21 E+03
Np-237 9.5534E-06 8,068.49 16,176.99 I

4.31 E47
1.47E+03 2.94E+03

P-238 18990E-02 8,68.49 16.176.99 0.OOE+00 1.s4E+02 3.07E+02
Pu-M3 4
Pum-240
Pu-241 4
Pu-242 -

1-2838E.04
!.4379E-04
12511I6-02
L6329E-07

8,083.49 16,176.99 O.OOE+O 3.46E+00 6.93E+OD
8I08849 16,176.99 0.006+00 1.97E+00 3.94E+00
8.08849 16,176.99 0O.OE+00 &44E+02 6.88E+02

r o08849 16,176.99 o.COE+oo
Ra-226 1.4725E-10 a0o8.49

1.60+o00 320E+00
Se-79 12933E45f 8,088.49 16,176.99 0.00E+00 1.osE-01 2.09141
Sn-126 1.1574E805 8,088.49 16,176.99 0.00Q+00 9.36E-02 1.78-01
Sr4o 2.1680E+00 8,088.49 16,176.99 0.00Q+00 1.75E+04
Tc-9 42239E-04 8,088.49
Th-229

5.43E44
0.00E+00 1.25E-10 2.50E-10

4.670sE06 O 088.49 16.176.99 O.00E+00 .78E44 7.56E44 I
1.06E-03 2.11E-03 Thernal Power
1.0-2E-06 &84E-05 Irominasiest bounding

0.00E+00 1.49E+00 2.98E+00 COtput Heat Outou
U235 -2.723iE-06

-549Es-05
o088.49

U-236
0.00 3.42E-02 122E-02 .42E-2 Made) (Watt)

16,176.99 E0.00+00 1256E41 2.51641 2 2198+0 4.8+0
0.00 2.1sE-02 2.14E402 2.15E-02 I Total ToalU-238

Y-90 2.1686E+00 8,088.49 16,176.99 O.OOE+00 1.75E+04 3.51E+04
Other Radonucldes 1.76E+04 &52E604

m3. Temate, Seectio Sen rv,Buap Snar. and Checks E
rlape Selection Summaqn

F SFD Ud Basis for Parameter Differences:

Reactor LUPOWATER IGHT WATER a Thi TwrVsl as sed Iblr blow scra:
FUd C= d g -O M AlUM Thi s Owl mams ATRTuo on A oa paelomir fwidow4 moN ATR a rsi

BOtL MlM CaalAtsut U U MMIlAt
*OL Enrichmo %, t9.83740991 Go lo hOo

rBurnup Summary (MWd)' :]Basis for burnup ased hI estimate:

I From S0D J rEstsed

I

a 8.4I oea hu dkm ob he"~ mall mass sdrted
i 6.176.S919 o sl ha p ns ss d I*&teh ce reur um ip.

. .

I

Sunup Mutple UX I Eatnmted 0OL H14Glnn OL HNM
I __ 131

----- =V.= -
.

..

'Readeor istadowm, core removal dorage, at*phi or Omw date acedoing lVW Iradaliwn ceased forfue.

1.- 5rot bUmu ford a uel associaled wiII Isis wlo.*host must be dialed by OM1 heavy Neta masss lo getapecifcbNssssp values (UWd~MD.

DOE/SH/FtEP-M7
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Fuel Radionuclide Inventory Worksheet

Fue H.. SAPHiIR UAL-HE j~~SMRIIMO)
SNIP U 40 444

Fuel Unks & Deew: 76 -MnTR TYPE
HeWY M MeMas le: DOL.21.44ftg E01.136

GOD Storage S8. SRS

'Fuel deay esun dami 1993
Estivlstease of. 2010

Tenipladw ATR (g9Water.AJuimt.. 01o100%.U)
saemplate Bursup(U cd): 367?2

Template S0OL Hev Me" Uil Maen (UT): 0.001166699
Temibt teecayTmiet 1- Ilyse

Estinlated
Carniser ua~

I13X10y

-iML Estimates M X b Y. yA GammaSur.
Pitoto. Toed

CI/UWd From Nominal Bounding Fuel WnUia Activity Nominal Fuel Bounding Fuel Energy Photooneseo
Radionuclide Template' Fuel Btsup (UWw~ Bumup (NWW (CO) Inventories(CI) lnvntiorles(CI), Group (bounding)
AC-227 4.5881E40 8,948.30 17,892.61 0.00E+00 4.10E-06 8.21E-06 AVg. U*V
Arn-241 1.7832E-03 8,948.3 17,892.61 0.006+00 1.60E+01 1196.01 0.0150 2134E.15
Am-242m 4.3410E-07 8,948.30 17,892.61 0.00E+0D 3.88E-03 7.77E-03 0.025 4.4516+14
Am-243 1.4907E.06 8,948.3 17,892.61 0.006+00 1.33E-02 2.676.402 0.0375 3.887E6+14
C-14 5.7162E-09 6,948.30 17,892.61 0O.006+00 5.11E-06 1.02E-04 0.0575 4.1456.14
cm3 1.3124E-32 8,948.30 17,892.61 0.0062+00 1.176-26 2.356-28 0.0850 2.0106.14
Cm-243 1.85686-07 81946.30) 17,892.61 0.006+00 1.666-03 3.32E-03 0.1250 1.721E.14
Cm-24 3.5512E-06 8,948.30 17,89261 0.006+00 3.186-01 8.35E-01 0.235 2.163E+14
Co-60 1.02616-06 8,948.30 17,892.61 0.006+00 9.196-02 1.84E-01 0.3750 9.475E,13
Cs-134 1.6931E-02 8,948.30 17,89261 0.006+00 1.516+02 3.006+02 0.5750 I.538E415
CS-135 3.4477E-06 8,948.30 17,892.61 0.006+00 3.08E-02 8.17E-02 0.950 35653E+13
Ca-137 2.2800E.00 8,948.30 17,892.61 0.006+00 2.046+4 4.6+04 1.2500 1.845E.13
Eu-154 3.6858-02 8,948.3 17,892.81 0.006+00 3.286+02 8.56E+02 1.7500 7.733E+11

J
1-j

4

__a

Eu-I155 _ _ 9.6841E-03 -1.73E+02 1 2.2500 0.674E406
5.814E407

Kr-es 1.4989E-01
ND237

8,948.30 17,M89.1 0.006E+00 1,346+03 2.68=0 70000 94666.02
8,948.30 17,892.61 0.006+00 8.556-02 1760 11.0000 I1063E.02
8,948.3 17,892.61 0.006+00 1.48E-06 2.966-05 IPa-2311

P5-210 8,948.3 17,892.61 0.006+00 2.386-07 4.77E-07
8,946.30 ___17,892.61 _ .006+00 1.626+03 3.2516+03Pm-1147 1.8156E-01

PL-240 2.4379E-04 8,94830 17,892.61 0.006+00 2.186+00 4.366+00
Pu-241 4.25116-02 8,948.30 17,392.61 0.006+00 3.806+02 7.616+02
PU-242 3.6329E-07 8,9481.30) 17,8261 0.0065+00 3.256-03 8.50E-03
Rla-M2 __ 2.63E-06

SU-27 11823E-05 8,948.30 17,892.61 0.0065+00 1.165600 3.306+00

n-1236 1.154E3606 8,948.30 17,892.61 0.006+00 1.09E-01 2.077641

Yr-90 2.16806+00 6,946.30 17,892.61 0.006+00 1.94E+04 3.86E+04
Oilier 4Radon4uclld17ee2.1 1.E00 7 +00 7.896+04
ThL229m3la7e Se2 6el441Su0 17,8M6u 0p SEawur&,IEnd6 7.03E-M
Th23 &latE0e8,0S1) 1lectoo0E00 &OE SumI-0

Th-232 1.54From S4 Uaed1.3 17lefo ermee O.ffErenca 8-1g276-1
Reat-208 tm U4TW705E- UGHT6 WATER.O+0 .8E0 .3E0

L S-2 u 154n3g- ,94 .30 . 17,8~ta92.81 d10bEt00 139E-1 2.7E-0

Che plateSelection__um___un__________Checks

Template Slection Sumary - Es-sn ell S amnu for

Frontiven BifrerencHwI _____=LIWWTE

Thermal Power

Output Heml Outputi
(Wafts) (Watts)
2A2E+02 41.841540

Total Total

'Reel.rehxAdoen, core nreMoa, alorege, shOug or 09We daft confimbroig VWa Irmcadelol ceaaed for fuel.

`TcU bemV4 for al el kWaeodated wrlh Nol woduahesl ImiIJ be dvldeby 601. heavy mate mrane to gat speciic bNwW valuee (MWdnVI)

DOEISNFJ/REP-07 ach20
R e v is b~~~~~~~~~~~~~~~~~~~~n 0 ~~~~~~~~~~P a g e C -5 4 2 c i C -S a 1
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Fuel Radlonuclids Inventory Worksheet

L Fr i tI>T bti Lntorn H-A
FUI Nae MSXTON (MOX SST)

Stl ID O, as
Fue Unets-J DeSerT 25 -ELEMENT
Havy mawal Ma BOL4 : EOL-96.585
Roo fterag 51W. INEEL

'Fue decay stt date:
East.as - a:

1972
2010

Esthtgated
Canister usage: J

WtW i
0.78Temnplste: (War Can)

'rTemlae 8wep(MW* 62.5
Template 30. Heavy Meal Uses (All): 0.a 86866

Vrn, ,-t Th. - 35 9t-- AIL iamt ma Y. ab Y. h I Gamma Sourcee

P o tP Toal
CMlWd Prom Nonilital DBuundingFul tifalActivity NomInalrFuel Bou ing Fu Eney Photosse

Ternlata Fuel Bumun UWdtf Bumun (MWdf (Co) hwaftortes(C bwentoks(CID) Group (boundh4gDRadionuclld
AC-227 O.OE+00 2.21E-04 2.21E04 Avg. V

O.OE0.0 8.06E.02 808E+02 0.0150 2.160E.14
O.ODE+00 1.61E+00 1.61E+00 0.0250 2.33E+13

A
95.69 95.69

1.6320E42 96.69 95.69 O.OE+00 1.56E+00 1.56E+00 0375 2.05_E,13
C-14 12090E41 95.69 95.69 O.OE+00 1.16E+01 1.16E+01
Cl.8W 2249E-03 9_.69 95.69 O.ODE+00 2.19E-01 2.19E1-
Crr243 8.6624E-04 95.69 95.69 O.ODE+00 _ -29E-02

0.0575 3211E+13
O OS50 1.256E.13
0.1250 9.820E+12
0.2250 1.064E213
0.3750 4.642E4 12

Cim-244 1.6848E-01 95.69
Co-60
Cs-t

2.8086E.01
&4148E-04
4.3976'E44
2.1049E+01

3.27E02Q 3-27E-4 0.5750 7.543E+13
3

96.69 95.69 0.00E+00 421E-02 421E402 0500 2. S+12
95.69 95.69 O.OE+00 2.01E+03 2.01E+03 I 1.2500 2.0151E14

Eu-1A4 1.2500E+00 95.69 96.69 O.ODE+00 1.20E+02 1201+02 I 1.75CO 6.913E.10
Eu-155 6.8986E-02
Fe-SB 2.9308E-01

-3 2.4311 E-01

96.69
96.69
96.69
95.89
95.69

95.69 O.ODE+00 6.60E+00
95.69 O.ODE+00 2.80E+01
95.69 0.ODE+00 2.33E+01
95.69 O.OOE+00 1.02E03
96.69 0.OOE+00 573E+01

35X0 21044E+0
t-1 1.02E-03 .0000 6.631E1.0 !

5.73E+01 I 7.uu1 S.777E+04
1.5669E44 95.69 95.69 O.ODE+00 1SOE042 1.50E42 I 11.0000 1.114E+04

Pa-231 2.8656E406 95.69 95.69 O.OOE+O0 2.74E-04 2.74E-04
Pb-210 2.3916E-06 95.69 96.69 O.ODE+00 2.29E-06 229E-06
Pr-147 1.6900E42 96.69 95.69 O.OE+00 1.62E+00 1.62E+00
Pu-238 -6.6120E-01 95.69 0.00 123E+04 1.22E+04 123E+04
Pu-239 4.8440E42 95.69 0.00 1.49E+03 1.48E+03 1.49E+03
Pu-240 -3.0095E-01 96.69 0.00 1.90E+03 1.87E+03 1.90E+03
PU-241 -1.0411E+02 96.69 0.00 4.89E+05 4.79E+06 4.89E+05
Pu-242 -1.1381E-04 96.69 0.00 822E+00 821E+00 6.22E+00
Ra-226 6.44u-OE09 95.69 95.69 O.OE+O 6.16E-08 6.16E-06
Ra-228 5.9952E07 95.69 95.69 OOOE+0O 5.74E-05 5.74E-05
Ftu-10 8.526E207 96.69 95.69 OODE+00 &516E45 6 a18E45
Se-79 1.9181E44 95.69 95.69 O.OE+00 1.84E42 1.84E42
Sn-126 1.6671E44 95.69 95.69 .ODE+00 1.60E42 1.60E42
sr-90 1.9799E+01 95.69 95.69 O.OOE+00 1.89E+03 1.89E+03
Tc-99 .7678E-03 95.69 95.69 O.OE+00 6.48E4t1 .48E-0
Th-229 1.7488E-00 95.69 9S.69 O.ODE+00 1.67E4i 1.67E44
=

Th-230 5.8704E46 96.69 95.69 O.ODE+00
Th-232 6.0208E-07 95.69 95.69 O.ODE+00
TI-0 a7573E45 95.61 96.69 O.ODE+00
U-232 2.3706E44 95.69 95.69 O.ODE+00
U-233 16128E44 95.69 95.69 O.ODE+D0
U-234 12788E42 95.69 95.69 .OODE+00
U-235 5.7486204 95.69 96.69 4.12E102
U-23 2.3486E404 95.69 9S.69 O.O0E+00

S.62E44

ThwnS

Nominal Hed Bousind
Outpu Mad Outpu

as) (wats)
&IBE442 &4V-2

9.62E42
22-5E42
1.62E 02 lowv logol

E+01 95.69 9S69 O.ODE+00 1.89E+03 1.89E+03
5.90E+03 5.9DE+03

mary, BuremplSnUnrY. sad Checks -~i ~
ITermrolte Selection Sunnmay -

Pram SFD lied JBass for Parater Differences
Reacts Stdialert KHTWATER M Ce) I

fun1 Claddkl ,L.!SST.r....kW.. SST d*Vnd o7 mh wS C y exstat afl iwe Its no cm cu*b Wu alld.
BOI. HE an U Th. &Pu

SOL Enrkhea 0 i ~&.u10
(urmnp Sunrmary (NWBf o ir bumup used In 0estimata

nez siFD Estsw
HwnfmbFtl I E 5.te hsm-Wdsiqw Mmb qb
aaemagh5 0 96.6 brep Waken SF0 ardcsmsdt Mlo tOW Bzq L6S!It

rl~hetall

I

Enlisted B
Bvmup MuPffler Given Bwnup I

1�

Estia EOL HMGln ElOE HE
1 1.aS1-l

I -a9l
'React steflwn coremavi slarag£ shoting or oth Ba cwtlfner do kradalorn ceased r f.

'Toea r Im ford amfu associated wnh 9ib wocas thet mudt be dvided by 904L heavy meta 1m t agal specc bmrp values (MWtT)
-..

'I-W
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Fuel Radionuclide Inventory Worksheet

Ful Ie: STN (MOX ZR)

SNF e t 787

Fuel Ups & Dowr: 43- ELEMENT
Heavy MeNtal ass: 90A.; EOL.M988kg
ROD Storage Sr.: INSEE

'Fuel decay stadate: 1972
E mates as efi 2010

Template: (Wons Case)

arfmplte lumup(UWd): 625
Template 1OL Heavy Metal esa (UT): 0.00186865

TGmtate Day INt: 36 wars

Estimated
Canister usage:

I6'x10

1.34 1

L E -timtes . in x. a. b Y. Y Gamma Sources

Ph"oton Total
CtWd Fm m Nominal Bounding Fuel iniial Acivity Nmin Fuel Bounding Fuel Energy Potonsftec

Radlonudide Template Fuel Bumup (lUWd) Burnup (UWde (C) hwentoriesCI) iventorlaC) Group (bounding)

Ac-227 2.3072E-06 240.13 240.13 O.ODE+00 5.54E04 5.54E404 Ag. HaV
Amn241 Sd448EE+00 240.13 240.13 Q.ODE+00 2.03E+03 2.03E+03 0.0150 541sE+14

An-242m 1.848E-02 240.13 240.13 0OOE+00 4.05E+00 4.05E+00 xOms 5.K56E+13

Am-243 1.6320E-02 240.13 240.13 0.00E+00 3.92E+oD 3.92E+O0 0.0375 S.167E+13

C-14 120O0E-01 240.13 240.13 O.OE+00 2.90Ei+1 2.90E+01 0.rS55 s5.sE813

CI-36 2.2849E-03 240.13 240.13 O.OE+00 s.49E-01 s54E-01 0.0850 3.162E+13

Cm-243 8.8624E404 240.13 240.13 0.00D+00 20E8-01 2-0sE-01 0.1250 2Z464E+13

Cm-244 t.68E4-01 240.13 240.13 o.OD6+0O 4.05E+01 4.06E+01 03250 Z723E+13

Co-40 2MW086E+i1 240.13 240.13 O.ODE+00 6.74E+03 6.74E+03 03n50 1.165E+13

Cs-134 3.414sE404 240.13 240.13 O.OE+00 820E-02 820E-02 0.8750 193+14

Cs-135 43976-04 240.13 240.13 O.OE+00 1.06E-01 1.0SE-01 OiSoo 7.234E+12

Cs-137 2.1049Ei+1 240.13 240.13 o.oDE+00 5.OSE+03 5.05E+03 12500 5.065+14

Eu-154 12500E+00 240.13 240.13 O.ODE+00 3.COE+02 3.00E+02 1.7500 2237E+11

Eu-1s5 6.896E-02 240.13 240.13 0.ODE+00 1t.6E+01 1.66E+01 22500 2ME+0

Fe-55 2.9308E-01 240.13 240.13 o.oDE+00 7.04E+0l 74E+01 2.7500 7.s24E+03

H-3 24311E-01 240.13 240.13 O.ODE+00 5.84E+01 s.84E+01 3.S8X0 5.12DE4%0

1-129 1.061SEs05 240.13 240.13 0.ODE+00 2.55E-03 2.65E-03 SAM 2-1650612

Kr-ss 5.98s02E-1 240.13 240.13 0.00E+00 IA4E+C2 1A4E+02 7.000 2A63E4%

Np237 1.566sE-04 240.13 240.13 O.ODE+00 3.76E-02 3.76E-02 11000 2-796E404

Pa-231 2.8656E.06 240.13 240.13 0.00E+00 6.88E-04 6BE-04

Pb-210 2.3918E508 240.13 240.13 0.ODE+00 5.74E-06 5.74E-06

Pm-147 1.6906D-E 240.13 240.13 0.006+OO 4.06E+00 4.06E+00

Pu-235 .6120E501 240.13 0.00 3.09E+04 3.07E+04 3.096+04

Pu-239 -4.844OE-02 240.13 0.00 3.73E+03 3.72E+03 3.73E+03

Pu-240 -.&005E01 240.13 0.00 4.77E+03 4.70E+03 4.T7E+03

Pu-241 -1.0411E+02 * 240.13 0.00 1236+OS 120E+06 1.23E+06

Pu-242 -1.13S1E-04 240.13 0.00 2.066+01 2.06E+01 2.06E+01

Fa-226 6.4400.E06 240.13 240.13 0.00D+00 1.5sE-05 1.55E-06

Fa-228 5.9952.07 240.13 240.13 .0E+OD 1.4.4E604 1.44E604

Fu-10 8.5526E-07 240.13 240.13 0.00E+00 2.05E-04 2.0sE-04

Se.79 1.9181E-04 240.13 240.13 0.006+00 4.61E02 4.61E-02

Sn-126 1.6671E-04 240.13 240.13 0.006+00 4.00E02 4.0DE-02

Sr-90 1.9799E+01 240.13 240.13 O.OE+OD 4.75E+03 4.75E+03

Tc-99 6.7678E403 240.13 240.13 O0.0+00 i.63E+00 1.63E+00

Th-229 1.748BE-06 240.13 240.13 OO0+00 4.206-4 4.2004

Th-230 5.704E46 240.13 240.13 O.0+00 IA1E-03 IAIE403

Th-232 6.020BE-07 240.13 240.13 0OO+00 1.45E-04 1.45E.04

TI-26 8.7573E4s 240.13 240.13 0O.DE+OD 2.10E-2 2.10E-02 _

U-232 2.3706E404 240.13 240.13 QOD.E+00 696302 6.89E402 Thermal Power

U-233 3.6128E404 240.13 240.13 O.ODE+00 8.65E-02 8.884-02 Nominal Heat Bounding

U-234 1.2788E-02 240.13 240.13 Q.OOE+00 3.07E+00 3.07E+00 output -NHeat Outu

U-35 5.7486E-04 240.13 240.13 1.03E-01 2.41E41 2.414-01 IWantta (watt)

Ut236 2.3485E.04 240.13 240.13 0.ODE+00 5.64E-02 5.64E-02 15J3.03 153243

L-23 _ 1.1581E404 240.13 240.13 1.29E-02 4.07E402 407E02 Total Total

Y-90 1.9804E+01 240.13 240.13 Q.OOE+OO 4.76E+03 4.76E+03
001W Padlonuckdes 1.48E+04 1.486+04

_T te e c t o , a b d . c s . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

r eMPW Selection Summary
From 8F0 Ued fas r Parameter iWrence

ReactorUdego. WUGH WATER iWam Cs)

Fuel Chddesg ZIRC SST/conel b el Ndu e l Iwe s. oe Waf f l e ws ed

*O0. HU Conetunto: Pu aid U U, Th, & Pu
*OL .Enlhdmetbr .O100_to__D

Bumup Summary 1eWdf . asb for burnup used In estimate:
FrM EtnDted

1om"A 240.1 dbal d l b l dn g
ndig |ao240 trm*g bzr tn be SFD ndl mand MRNd rBtL.2137

ecks_ __

Upi MulIpOler Given Seunmup Etimtd EOL lWven EOL HU

id:mal o03 1 140
molntbs F 0.031Bnftg: 00

React Wt. c rm rage. spg or 0w dM confinn Stat iaaon cased tor kw

*TOtal bURKV for al e easodaled wllh fat woulghet "aM be d by 901. he eiM i n get gmedflC baUMM vablsaw (JWG .
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-I
Fuel Radlonucll Inventory Worksheet

L AF W dadlmiroti itttoe I iutlo J
RUA NOM. S8AGFN MM2 551)

S1W 0 B.8am
Fuel Units & Deem~ 20 -ELEMENr
Heav Metal Meass 901.. EOL-10 40ft
ROD toagey Si*e NM.

'Fuel doey s"alt do:15 1972
Estinata as d: 2010

TWWIpl Pa*ir (ght Waler SST, 60 ID i00%. U)
aTenvbft Bnup(Wd) 6.S0

Tunpbat BCL Hey Metal Lie (VI)o O.0012882
Teentla Deceits 35 vel

Estimated
Canister usage

I"x0
1 0.69

AIL Esates I m X x b Y. Yb Ganum Sources
Photon Tot

CUNWd From NoIul Bounding Fuel In1tia Activiy Norminal Fuel Bounding Fue Energy Photonsfta
Padiontld. Templabt Fuel Bumup (MWdf Burnup MWdY (C) bvInvuorCI bw es) Group - ourdingo
Ac-227 2.3344E-08 16,67 16.67 0OOE+00 3.89E-07 3.89E-07 AV Ma
An-241 1.113SE-04 1667 1667 Q.OOE+00 1.66E-03 1.86E-03 0.0150 1245E+12
Am-242m 8.5075E-09 16.7 16.67 O.OE+00 1.42E-07 1A2E-07 0.0250 Z586E+11
Am-243 9.8619E-10 16.67 1667 O.ccE+00 1.64E0- 1.64E-08 0.0375 z237E+1t
C-14 2.3012E44 t6.67 16.67 o.OE+00 3.84E-03 384E-03 0.0675 Z411E+11
cP-36 1M261-06 16.67 16.67 O.00E+00 2.04-06 2.04E-06 0.0850 1.4570+11
Cn-243 2.4371E-07 1667 1667 0.00D+00 4.1.E-20 4.1.E22-06 0.10 9014E0+0
C-244 2.317SE-09 1667 16.67 o.OE+00 3.86E-0s 3.66E-01 70220 12s5E+01
Co260 7.04sE-02 1667 16.67 0.00E+00 1.9-E+06 1.18E+0- 006 1000 148E+1
CP-134 3.0266E406 16.67 16.67 0.00E+00 7.548-07 7.05E4 0575 0-i07+1
Cs-235 3a6.4476s- 1667 16.67 o.00E+00 1.OsE-04 1.07E-4 11500 s 11sE+W
Cs-137 1.45161-E+03 167 16.67 0.00E+00 Z.42E+01 1.42E+1 125c s04E+10
Eu-154 6.69sE4-04 16.67 167 o.OOE+00 1.12E-02 4.12E42 t7500 Z3520
Eu-155 6.6SOE2-04 16.67 6.67 .OE+00 1.16E-02 1.16E-02 22c 4.883E+CG
Fu-24 1.231683-0 16.67 16.67 .000E+00 z.o5E-02 2.045-02 z753 t12E+C4
Pu-21 7.15140-043 16.67 16.67 0.00E+00 4.19E-02 4.19E-02 3.EiO0 2S11E+CO
P129 IrZ1.97 -07 16.67 16.67 o.OOE+00 1.22E-06 3.22E-06 s.xco 12t4E+
Kr-85 4.128E7402 16.67 16.67 o.ooE+00 2.s48t-1 2.9401 7.01o I3ssE o
Np237 t.24s98-12 16,67 1667 O.ODE+O 1.32E-0 132E-0 11.0000 1sssE42

-O231 41.241E-1 16.67 16.67 0.00E+00 7.04E-07 7s.4E7-0
Pb-210 .4476E-t3 16,67 1667 o.o0E+OD 1.07E-11 1.07E-t I
Pn-147 1.1641E3-0 16.67 16.67 0.00E+00 1.94E-02 1.94E-042
Pu-23s Z4517E-04 16.67 18.67 0.00E+00 4.72E-03 4.92E-03
Pu-239 16772E041 16,67 16.67 0.00E+00 1.143-1 2.4tE4-
Pu-240 16817E-05 16.67 16.67 o.OE+00 1.40E-09 1.47E-03
Pu-24t 7.1314E404 16.67 16.67 o.OOE+00 1.39E-02 1.19E402
Pu-242 2.7176 -8 16.67 16.67 o.OOE+00 3261-07 3.29E-07

-232 5.7686E-6290 16.7 1W.67 O.OE+00 2.74E-07 2.94E-10 e

F-3 3.1t847E-09 1667 16.7 0.0OE+O 5.31E-t0 5.38E-t0

Ru-234 1.669E-107 16.67 16.67 0.000+00 3.408-06 3.407-069 upt HetOtu

S3-23 1-323E7-0 16.67 00 o.100-E+0o 2.20E-04 2.1-0W4a
S1-26 1.61493E0-0 16.67 16.67 O.OOE+00 1.72E-04 t.72E-04
s-so 1-3642E+2 0 1t6.6167 0.00 O.OOE+2 0 22Ei041 2.20E+Ol
Tc4>9 4.6656E404 16.87 t8.87 QODE+oo 7.78E-03 7.78E4D3
Th-229 1.4547E-11 1667 16.67 0.000+00 2.43E-2 0 223E+01
Th-a3D 1.6817E-10 17 1e.s7 o.2DE+oo f.77E880 2.77E50+
nF-232 0,3381E-12 16.67 1ta67 o.OOE*oO t.39E-10 1-9E-10
TI-208 Z.16i4E48 1a87 1&67 o OOE+oo 3.61E407 3,6tE47
U-232 5s8669E-M 1a67 16687 o.COE+oo Q_78E4_7 Q_7sE4_7 Thermal Po__r
Um 23 31847E439 t667 16.67 o.ocE+ca 5.3iE-08 5.31E-08 Nonin Had souwin9
U234 3&876sE407 16.67 Waa7 O.ODE+CO 6.48E48 6.46E468 Output Heat Outu

2m3s e2.778tE4o ta167 F.0o SUsdEas2 2f10E-02 orPaEam2 (Wat Ot) eWvnc
U-238 t.6t90E465 11a67 1a867 QDOE+OO Z.70E404 2.70E404 z2-m4t Z2EN4t
U-23 t U2.8547E4D t6.R7 Ta00 2.28E44 2.27E04 2.28E44 Total TOWe a
Y-90 t3662E+00 16,67 t6,7 O.ODE+OO 2.28E+O i 2.28E+01
Other U andonunl1e 2.7#E+01 Z.75E+01

TeLvists SckcUSunanar ~ r 4~ndkcl s .,s
Twnplat Selecom Summary

Fro SfD Used fr o r ihrarnetfler D ncew
Ron" LIXGHTWATE TWffATER bar#46mundbtfil t o4a
Fud Cbddinq SST SST Tlft kW m zhn n dpam11zpaw-¢ot wtowb

80L HNM Constituet u T u
DOL Enrichriven 60101 t0

nup Summar (UWd) :a- sfor bumup used In Ostimabe

NalihS ~ I~~7 ~ m ei el eqidi bowb:gSmbel
________________________________________I_ k-n WM ko SFDO d mmned bMVd w g OL.lO 42O

_urnup MulIPr Given gsm i EatInated EOL HWyGuen ECL HU

8-ndh9W om,.0
'Reclrdwkrkn core rw , elragOipb or othr dam corfin" Me badaa oset forbkm

Irod el b or amk odtd wh v*s wlbkc" must be vded by 8Cm h eavy r m Io ge 4db lpIR harmV (MWdUTn.

J

I

Nd
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Fuel Radionuclide hventory Worksheet
Fld and Teuplate IEon ,stimated

Fuel Name: SAXTON (U02 ZR) 'Fusl decy eW dae 1972 Canister usage:
SNF ID 788 EstinatesasG: 2010 18'1O

Fud Units & Deesm: 9 -ELEMENT Template: PWR ght Water, Zrc, 0 to 5%. U) 0.31
Havy tl Msa: BOL9 ; E0L.41.48ag Template Bunup(1Wd): 61.92
KO Storage SAO: INEEL Tenplate B0L. Heavy Metal Mass M): 0.0176911

Templiae Decay Tlime: 36 wyeas
NJ, quvEstites m i., I tn b y. y Gamma Sources

Photon Total
CUltWd From Nominal Bounding Fuel i:itlal Activity Nominal Fuel Bounding Fel EMay Photorsftec

Radionuclide Template Fuel Burnfp (UwCf Sur-p (MWd)' {C inventaries( kuentodWsCI) Gru bounding)
Ac-227 8.7758E-10 66.48 66.48 0.00E+DO 5.83E-08 6.63E-08 Avg. Mev
Am-241 1.4352E-01 66.48 66.48 0.00E+00 9.54E+00 9.54E+00 0.0150 3.577E+12
Am-242m 2.8698E404 66.48 664 0.ODE+0O 1.91E-02 1.91E-02 0.0250 7213E+11
Am-243 6.2565E-04 66.48 66.48 0.00E+0D 4.16E-02 4.16E02 0.0375 6880E+11
C-14 4.7901E-06 66.48 66.48 .OOE+00 3.18E-03 3.18E-03 0.075 7.949E011
U4.6 8.0297E4-7 66.48 66.48 0.00E+00 6.34E-05 5.34E-06 OM.05 4.003E+11
Cin-243 2.581E-04 66.48 66.48 O.ODE+00 1.67E-02 1.67E42 0.1250 2.778E+11

_. Cm-244 4.9015E42 66.48 66.48 .OO0E+00 3.26E+00 _26E+00 0220 3433E+11
C(-60 2.5'81E-03 66.48 66.48 0.008E00 1.70E-01 1.70E-01 0.3750 1A76E+11
Cs-134 4.0536E-05 66.48 66.48 0.00E+00 2.69E-03 2.69E-03 0.5750 3.433E+12
Cs-135 1.4433E-06 66.48 66.48 O.ODE+OO 9.60E-04 9.60E-04 0.8500 4.749E210
Cs-137 1.3979E+00 66.48 66.48 .OOE+00 9.29E+01 9.29E+01 12500 4.668E+10
Eu-154 2.0203E42 66.48 66.48 0.00E+00 1.34E+00 1.48+00 17500 1397E+09
Eu-156 1.7684E-03 66.48 66.48 0.008+00 1.18E-01 1.18E-1 22500 2251E+05
Fe-65 4.3136E-06 66.48 66.48 0.00E+00 2.87E-03 2.87E-03 27500 4609+805
H-3 2.0769E42 66.48 66.48 O.ODE+00 1.38E+00 1.38E+00 35000 4.752E+04
j-129 9.82884-07 66.48 66.48 0.00E+00 653E-05 6.53E-06 5.0000 2.032E+04
Kr-86 2.8214E-02 66.48 66.48 O.OE 1.8+00 1.88E+00 7.0000 2342E+03
_ NpF237 1.1218E-06 66.48 66.48 0.00D+00 7.46E-04 7.46E-04 11.0000 2.690E+02
Pa-231 1.S036E-09 66.48 66.48 0.00D+00 8.67E-8 8.67E-08
Pb.210 8.5078E-11 66.48 66.48 O.ODE+00 5.66E-09 5.66E-09
Pm-147 3.6531E-04 66.48 66.48 0.00D+00 2.43E42 2.43E42
Pu-238 7.4564E42 66.48 66.48 0.0OE+00 4.96E+C0 4.96E+00

_ FPu-239 1.1623E42 66.48 66.48 0.00E+00 7.73E-1 7.73E-01
Pu-240 1.6132E42 66.48 66.48 O.OOE+00 1.01E+00 1.01E+00
Pu-241 9.0036E-01 66.48 66.48 0.00E+00 5.99E+01 5.99E+01
Pu-242 6.4260E-06 66.48 66.48 O.ODE+00 427E-03 427E-03
Ra-226 22804E-10 66.48 66.48 0.00E+00 1.52E-06 1.52E-08
Ra-228 5.2713E-12 86.48 86.48 OCOE+CO 3-50E-10 3.50E-10
Ru-106 6.1160E-10 66.48. 66.48 0.00E+00 4.07E-06 4.07E-08
Se-79 1.2377E405 86.48 66.48 = O.OOE+OO 8.23E404 6.23E44
9n-126 2.521OE0E4 85.48 86.48 O.OOE2+OD 1.68E 03 1.68E43
Sr490 9.1667E401 66.48 66.48 O.ODE+OO 6.09E+01 6.09E+41
Tc-99 3.9357E-04 66.48 66.48 O.OOE+00 2.62E42 2.62E42
Th-229 1i2067E-10 66.48 66.48 O.ODE+00 8.02E-09 8.02E-09

Th-230 2.1043E408 66.48 66.48 QOOE+OO IAOE-06 1.40E406
Th-232 52972E-12 06.4U 06.48 O.ODE+O 3.52E-10 3.52E-10
1>206 1.7474E407 66.48 66.48 O.OOE2+OO 1.16E405 1.16E465

U-232 4.7368E-07 66.48 66.48 O.OOE+00 3.15E-06 3.15E6-0 Thermal Power
U-233 25097E48 66.48 66.48 Q.OOE+00 1.67E-06 1.67E-06 Nominal Scet Sounding
U-234 5.0000-06 66.48 66.48 O.OOE+O0 3.32E-03 3.32E-03 Output meat Oup4ut
U-235 -1.4489-06 66.48 0.00 2.87E-03 2.78E-03 2.87E-03 (at (watts)
U-236 7.5824E-06 66.48 66.48 0.OOE+00 5.04E-04 6.04E-04 1.52+00 130+t40
t-238 -2.6129E407 66.48 0.00 1.35E42 1.36E42 1.35E42 Total Total
Y-90 9.1699E-01 66.48 6.48 0.000+00 8.108+01 6.100+01
Other Radlonucides 8.92E+01 8.92E+01

Template Selection Snr
From 8FD Usd peasts 10r Parameter Differences:

11s :o Moerto: IHT WATER tJGFITWATER TOi Tt. _ Wauawfotie l td4 l
F-el Cledding ZI.kW nenthig alddhe:RRs exoptn _akpst ̂ne Om ).

WOL. KM Constituent [ L U U
S*LlwEiclrmnt % Ob5

8urnup Su (IWM' 1 Bask 10Dr burnup used hI estimate:
rFrm SFD Estrmated

NomW: 66. NW*lbarsdait sub I hs
Boundhig: as. bum" Wem kam SFD W wMabd Isld mq bSMtL41s2a4

Chiecks
hEstimated Burupqf

emcW Mutilier Given Sunup a dlk n 0 .OL HWGlven 0OL M
Norninl: 0.05

Sondingti &0.0
'Reacsr *uan., ce remoal, amge. appg or dat c"rrinrng VW badaton cased br lud.

\_otsl bunup lor d fe assodated h Wde worekie meat be dvied by EOL heavy metal mass bt get Wedflc butmp values (MwdWT).
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A
Fuel Radionuclide Inventory Worksheet

L JW W aTep nlate cation. . -c Cl - (
Fuel Naem SHPFINGPORT PWR C1 BLKT (RODS)

SUFtID* 189
Fuel Units & Deer 2 -ROD
Heavyt te last: BOL-8.89ikW EOL.1.10Cfg
ROO Srae See:. 4EEL

'FUM ddsytat daW. 1959
Estmate a t1 20tO

Template: PWR (UJlt Water, Zrc O to 5%. U)
Templhas Burup(UWd) 61.S2

Templabe am Heavy Metal tl. M(YI. 0.00176911
Tomplate Deas Thim 50 W"

Estimated
Canister usage:

W8axly
0.07

-JJIL Estimaut. t !x, Xb b y., yV Gamma Sou

Photon Total
CUNWd Fm.n Nomin* Bounding Fuel Wti Activity Nominal Fud Boudring Fuel Energf Photonslsee

Radhnuclde Tempdat Fuel Burnuip (Wd)? Bumup(lNWc (Clo Inventorles(CI) Inventories(CI) Group (boundingr
Ac-227 1.0733E-09 744.60 1,489.19 O.OOE+00 7.99E-07 1.60E-06 Avg 1MsV
Am-241 1.4751E-01 744.60 1,489.19 0.OCE+00 t.1CE+02 2.20E+02 o050 5.666E+13
Am-242n1 2.6809E-04 744.60 1,489.19 O.OOE+00 2.0OE-01 3.99E-01 00250 1.136E+13
Am-243 6.2484E-04 744.60 1,489.19 O.OOE+00 4.65E-0t 9.31E-01 0.0375 1.070E+13
C-14 4.7820E-05 744.60 1,489.19 O.OOE+00 3.56E-02 7.12E-02 0.0575 1339E+13
Cl-3e 8.0297E-07 744.60 1,489.19 O.OOE+00 5.98E-04 1.20E-03 O.wsO 6256E+12
CnF243 1.7426E404 744.60 1,489.19 O.OOE+00 1.30E-01 2.60E-01 0.1250 4.162E+12
Cm.244 2.7616E-02 744.60 1,489.19 O.OOE+OO 2.06E+01 4.t1E+01 02250 5341E+12
Co40 3.561OE-04 744.60 1,489.19 O.OOE+00 2.65E-Ot 530FO.1 0.3750 2ZF8+i12
Ca-134 2.6260E407 744.60 1,489.19 O.OE+00 1.96E-04 3.91 E-04 057s0 542E+13
CS-^t3 1.4433E406 744.60 1,489.19 O.OE+00 1.07E-02 2.15E-02 00 5304E8.11
Cs-137 9.8870Et01 744.60 1,489.19 O.OE+00 7.36E+02 1.47E+03 12500 337s811
Eu-154 6.0320E403 744.60 1,489.19 O.OE+00 4.49E+00 8.988+OO 1.75uO 1.484E+10
Eu-155 2.1770E-04 744.60 1,480.19 O.E0+00 1.62E-1 a24E41 2.2500 2.439E+08
Fe-55 7.9296E-07 744.60 1,489.19 O.OE+00 5.90E-04 1.18E-03 Z7500 8.597E+06

I
J

&9486E403 744.60 1,489.19 O.0OE+00 &66E+00 1.33E+01 .5000 6.8.133E4
I OO.E+00 7.32E-04 1.46E403 5.0000 2.621 E40o

O.OE+00 7.97E+00 1S98+O1 7.0000 3.02CEu04
11t0000 t 3O467E+03

Pa-231 1.4703E-09 744.60
Pb-210 1.6828E-10 744.60 1,489.19 O.OCE+00
PM-147 6.9606E8- 744.60 1,489.19 0.00C+00 5.18E403 1.04E-02
PU-238 6.6263E402 744.60 1,489.19 O.OE+00 4.93E+01 9.878+01
Pu-239 1.1618E-02 744.60 1,489.19 O.OE+00 8.65F+00 1.73E+01
Pu-240 1.5142E-02 744.60 1,489.19 O.OE+00 1.13E+Ot 2.25E+01
Pu-241 4.3766E-0 744.60 1,489t9 O.OE+00 3.26E+02 6.52E+02
Pu-242 64260E-05 744.60 1,489.19 O.OE+00 4.78E-02 9.57E-02
Rt-226 38501E-10 744.60 1,48Q19 O.OOE+00 2.87E-07 5.73E-07
Ra-228 52955E-12 744.60 1,489.19 O.OE+O 194E-09 7.89E-09
Ru-10 2.0413E-14 744.60 1,489.19 O.OOE+00 1.52E-11 .04E-811
Se-79 1.2376E4 744.60 1,48.9 O.OE+00 9.21403 1.84E-02
Sn-128 2.6210E-05 744.60 1,489.19 O.OE+00 1.88E-2 3.75E-2
Sr-90 6.4163E-01 744.60 1,489.19 O.OE+00 4.78E+02 9.56E+02
Tc-99 3.9357E-04 744.60 1,489.19 O.OE+00 2.938E-0 5.S6E-0
Th-229 1.5644E-10 744.60 1,489.19 O.OE+00 1.16E-07 2.33E-07
Th-230 2-7972E-08 744.60 1,489.19 O.OOE+00 2.08E-06 4.17E-05
Th-232 5-3036E-12 744.60 1,48919 O.OOE+00 3.95E-09 7.90E-09
T7-208 1.5136-07 744.60 1,48919 0.00E+00 1.13E-04 2.25E-04

-jI

-J

4.1005E-07 744.60 1,48919 O.OOE+00 3.OSE-04 E 11-04 Thermal Power
- . .-- -- - --- -- 9~~~~~~~~~~~~~

1,40Wl .Wtp+WPL I.W=t StNMt45
1,4Q19 O.OCE+00 &92E-02 7.84E-02

Nominal Heat BouEning
Oufpet Head Output
(Wafts) ( (waft.)U-235 -1.4497E-C 0.00 2.6E-04 Q.OOE+0O 2Z60F44

-

. .A A j A AA A A A _ ___ AA __ A A + #

1,489.19 OO0E+00 5.65843 1.13E-02 I 135E+01 2.62E+8
0.0 5.64E403 5.44E-03 5.64E43

O.OE+00 4.78E+02 9.56E+02
7.tOE+02 1.42E+03

Total Total

Othsi Radonuclide

Temptats Selecdon SummaryUsed Basis tcr Parameter Dwferenceac
PAN~~ckw UGHT WATER LIGHTWAR

F~~d= ZIRC Me~~ZIR

BOM Enrlct einlua 071 99 90 0105 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Burrmp Summary (UWd)' ______ at for btsnup used In estimate:
Frcss SFD ~ Esthated

744.6 tonook~aendbutoatherye~ Iaemsioewayu
____ ___ ___ ___ __ 3D__ ___ 1.489.1 Owlg u~9 auiedte beholm o n irbw Wu

IChlecka

L
Bumup MUNaPW I Fs== I

Nabnmai
Estimated EOL HWGmem EOL HM

I IA21
Boutdi, C

._ . . ._ _ -

'Reador ash*wn. core removal, slora. stippbi or 1w dafet cnnig VW Ir^adaimn ceased hrbkWl.

'ToW havs l bpFr Ailud assocated w1t ies rwohdde mrat be tdAd by BOL mlW ma bo g speIfi b W valuee (WWdT).
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. Fuel Radionuclide Inventory Worksheet

l"nd ad Twpcrlae Inlteir un ' .
Fuel Name: SUOWPOKE (HEU) CANADA

tNF ID t 296
Fuet Units & Decr 1 .297 ROD ARRAY
Heavy Metal Mass: BOL.O.875kg; EOLO.B7kg
ROD torage Sae: SRS

'Fue deca at date: 2010
Estinates e of: 2010

Template: ATh (Uht owar, Alm. e60 lo 100. U)
'Terplate Eumup(MWd): 3672

Templte w0 Havy Metal UMs (lT): 0.116689

Estimated
Canister usage:

0.04

I. Eaat's I n x. x4 e y. y. Gamma Sources
Photon Total

CilMWd From Nominal Bounding Fuel ihitial Activity Nomninal Fuel Bounding Fuel Energy Photonktec
Radionuclde Template Fuel Duup (MWd)' Burnup (MWd) (CI) :nventorles(CI) Inventorles(Ci) Group (bounding)
Ac-227 1.4545E-10 12.53 25.06 O.OOE+00 1.82E-09 &64E-09 Avg. MOV
An,241 1.1190E-03 12.53 25.06 O.OOE+00 1.40E-02 2.S0E-02 C.0150 4.834E+12
Am-242m 4.5425E-07 12.53 25.06 O.OOE+00 5.69E-06 1.14E-06 0025 1.041E+12
Am-243 1.4921E6- 12.53 25.06 0.00E*00 1.M-05 3.74E-05 0375 9.610E+11
C-14 5.7244E-09 12.53 25.06 O.OOE+00 7.17E-08 1.43E-07 00675 9.450E+11
CI-36 13124E-32 12.53 25.06 O.OOE+00 1.64E-31 329E-31 O.B6O 694E+.11
Cm-243 2.3S76E-07 12.53 25.06 O.OOE+00 2.97E-06 5.93E-06 0.1250 5217E+11
Cm-244 52C42E05 12.53 25.06 O.OOE+00 6.52E-04 1.304-03 02250 5.106E511
Co-60 3.8208E4- 12.53 25.06 O.OE+00 4.79E-04 9.57E-04 0.3750 2-4736.11
CS-134 4.8693E401 12.53 25.06 0.00E+00 6.10E+00 1.22E+01 O5750 3395E+12
Cs-135 3.4477E6- 12.53 25.06 O.OE+00 4.32E-06 8.64E-05 085CO 4.754E.11
Cs-137 2.S731E+00
Eu-1

12.53 25.06
12.53 25.06
12.53 25.06
1253 25.06

0.00E+00 n 7.20E+01 1 12500 A645E+10

E+00 8.4
1.0699E-02 12S3 25.06 0.00E+00 133E-01 2.66E4-1 J3.5000 4 0646

1-129 7.5300E-07 12.53 25.06 0.00S+00 9.43E6- 1.89E-05 5.0000 1.901401
Kr-85 2.8595E-01 12.53 25.06 0.006+00 3.58E+00 7.16E+00 7.0000 1M1E+00
N>237 9.5479E-06 12.53 25.06 0.00E+00 1.20E404 2-39E-04 11.00Y 1636M-01

4' 25C E+01 6.38E+01
Pu-238 2.0550E-02 1253 25.06 0O.OE+00 257E-01 6.15E-01
Pu-239 4.2S3SE404 1253 25.06 0O.E+CO 5.37E-03 1.07E-02
PU-240 2.4401E604 12.53 25.06 0O.E+OO+ 3.06E-03 6.11E-03
Pu-241 6.8764E402 12.53 25.06 Q00E+00 8.61E-01 1.72E+00
Pu-242 3.6329E-07 12.53 25.06 0.00E+00 4.55E-06 9.10E-06
Ra-226 35045E-11 12.53 25.06 0.00E+00 4.77E-10 9-53E-10
Ra-228 2.9902E-15 12.53 25.06 .OOE+00 3.75E-14 749E-14
Ru-106 1.055E1 12.53 25.06 0.00E+00 2.39E+O 4.77E+00
Se-79 12936E-05 12.53 25.06 0.00E+00 1.62E-04 324E-04
Sn-126 1.1574E456 12.53 25.06 0.00E+00 1.456E-04 2.9E-04
Sr-90 2.7505E+00 12.53 25.06 O.OOE+00 3.45E+01 689E+01
Tc-9 4.2239E44 12.53 25.06 Q.OOE+00 529E-03 1.06E02
Th-229 1.8848E-12 12.53 25.06 O.OOE+00 2.36E-11 4.72E-11
Th-230 1.7042E4S 12.53 25.06 0.00S+00 2.14-07 4.27E-07
Th-2 7.8132E-45 12.53 25.06 0.00E+00 9.79E-14 1.96E-13
T71208 4.4063E48 12.53 25.06 0.00E+00 5.52E407 1.10E406
U-232 1.3151E-07 1253 25.06 0.00E+00 1.65E46- 3.306
U-233 1.9564E09 12.53 25.06 0.0DE+00 2.45E6- 4.90E-48
U-234 1.S371E-04 12.53 25.06 0.00E+00 2.30E-03 4.60E-03
U-235 2.7235E406 12.53 0.00 1.78E-3 1.75E-03 1.78E-03
U-236 1.5493E-06 1253 25.06 0.00E+00 1.94E-04 3.88E-04
U238 -42851.E09 12.53 OS. 1.68E-05 1.86-E 1.68E-05
Y-90 2.7505E+00 12.53 25.06 .OOE+0O 3.45E+01 6.89E+01
ODter Radionucldes 6.44E+01 1.29E+02

llL TenXiaibit Sd-dn S_, Bun s ,-a , *;,, . d<

Templae Selection 9_mmry

From SFD Ud ISC for P er Differencee:
Ileato Mdeatr. LIGHf WA1ER LXf WAME

DOL ~ MM Cosimns- uU

DOL Eanrkhm V. %: 9428571429 60 100

18umnup Sumnary (BaWd) :]Basis for bumup used hI estimate:

I ~~Fror 8FD Esiae I

Thermal Power
Nominal Heat Bounding

outpu NeatWOutput
I Wift) i Walts)
6.385E41 1.276+00

Total Total

I
12531 _±7j"~w bmpilket rtedlyiom SFD Om~Wbdi Itwd).

25.06jBaooitiko HMp M tam o ibe Nice ea lhuWsv.
. .

- -

-

Estknated onumpf*SUuMU ulittller I Givn Hemnup I . Estimated M0L HM/G.ve 306. MM
0.06 . .9

KomhdI

Runding I

'Reactor es mn. owe ternwi. storage. e*gf oraoher due conitnaing ot InadWt ceased for fe.

6- 'otal brhs'n lor f ue assocated wilh tes wwiahem mual be &aded by SOL heavy Metl ma 10 get Wedc bump vee MWdM T).
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-I
Fuel RadIkucildo Inventory Worksheet

L Fad and Taemate Intnmit o .
Fuel Nomw SLOWPOKE MM CANADA

SNr ODS. 1066
Fuel Unilt A De 1- 297 ROD ARRAY
Heay Ustal Mom BOL.0675g; E0O.0."7k
ROO SW" Sine SRS

'Fuldeysudse 2010
Etimate as o: 2010

Tanplal: ATt 4Uht Wablr, Akin.,8 to 100%. U)
FImnptatl eBuWnp(MW4: 3672

Template 0OL Heay UMtii Uses (Mr 0.001166
Tompltat DeM TkM S ye

Estibated
Canister usage: J
1 0.04

J11. Estinmtin - a.. a. b Y. y Gamats Sources

Photoo Total
CIUWd From D iWnal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy PhotonssO

Rarfionuclift Template Fuel Burnup (UWdP Burnup (MWdf (CI) .Iventores(Cl) m eentoee( Group (bounding)
Ac-227 1.454SE-10 12.53 25.06 O.OE+00 1.82E-09 3.64E-09 Arl oV
An-241 1.119E0-03 12.53 25.06 O.OOE+00 1.40E-02 2.80E-02 0.0150 4.834E+12
Am-242m 4.5425E-07 12.53 25.06 Q.OOE+OD 5.69E-08 1.14E05s 0.250 1.041E+12
Am-243 1s4921E-06 12.53 25.06 O.OOE+00 1.87E-0 3.74E-05 0.0375 9.610E+11
C-14 5.7244E-09 12.53 25.06 O.ODE+O0 7.17E-4 1t43E-07 0.0675 9.40E0*11
CI-36 1.3124E-i 12.53 25.06 O.OOE+0 1.64E-31 329E-31 0.08so 624E1T
C-1243 237.E3-07 12.53 25.06 O.O0E+00 29.7E40 .8E9e-05 0.12000 217E+. 1
Cm-244 2042E-15 12.53 25.06 .OOE400 3.582E+04 130E.03 000 166104E01
Co23 32.SE4-05 12.53 25.06 O.OOE+00 417.E-4 2.37E-04 03750 2.472E+t1
C8,134 4.s693E-0 12.53 2s.06 O.OOE+00 1.1OE+2 -22E201 025750 339sE+t2
cP-231 34477E608 12.53 25.06 O.OOE+00 4.32E-0s s.64E20 -11 4.754E+11
Cm-137 2.8731E+00 12.53 25.06 0.00E+0O 3.60E+O1 78.3E+01 12500 8.84560
Eu-154 a2053E402 12.53 25.06 O.OOE+0O 1.03E+CO .50-E+O 1.7500 3.70sE+a
Eu-215 34.134E-02 12.53 25.06 0.OOE+00 45.3E.03 E1-01 Z2ECO 7770-02
FP-24 2.742403 12.53 25.06 0.00E+00 84sE.02 16-Et z1750- 4.403E407

u-3 t.o5ssE-02 12.53 25.06 0O0E+0 1-03E-01 1.76E0t 3.50 4.ss4E
1-12s 7-sANVE-7 12zs3 25.05 O.OOE+00 s.43E4S6 t.ssE-0s 5.000 t 490E+01

iQ-S5 2-85sE-01 12zs3 25.0s O.OOE+00 3.ssE+00 7.16E+00 703C0D 1.661E+00

KO237 9.547sE-M 12zs3 25OS OOOE+00 1.20E404 2.3sE-4 11.03CO tJ873E-t

Pu-231 a282E-10 12.53 25.06 0.00E+00 1.12E-06 .24E410
PR-210 3.0760E-12 12.53 25.06 0.008+00 4.778-10 9.42E-10
PnF147 2.s452E+00 1ZS8 25.0s O.OOE+00 3 1sE+1 "E<8s

PIF23 2.0ssOE402 12ZS3 25.06 O.OOE+CO 2,s7E-1 L15E-01

F5F23 4.2s3sE44 12Z53 25.06 O.OOE+eO s.37E403 1.07E402

Pu-240 24141Z325.08 MOODE+00 3.06E403 a11E43

Fu241 6.S764E402 12zs3 2..0s O.OOE+00 a81wE-t _ .72E+00
Pu-242 3632sE407 12.53 2s.0s O.ODE+00 4.ssE-OS 9.10E-0

Ra-226 3.804sE-1 1 12s53 25.06 0OOOE+00 4.77E-tO s.s3E-to

Fi-22s 2.ss02E-15 12ZS3 2S.06 O OOE+00 3.7#5-14 7.49E-14

F>A106 1.90sEs#0 12ZS3 25.00 O.ODE+00 z.3sEoo 4.77E+00

So-79 12936E-05 12.53 2zse6 O.DM+00 i.62E04* 3.24E04*

Sn-126 H1s74E-0s Iz53 25.06 QO.OE+00 1.45E-04 2.sDE044

si-so 2.7s05E+0 12Z53 25.08 O.OOE+0D 3.45E+0t a89E+0t

fvss9 4.223sE04t 12Z53 25.08 O.OOE+00 s-1sE43 1.06E402

Th-Ms 1.884SE42 12Z53 25.06 OeDOE+OD 23SE-1t 4.72E-tlI

Th-0 1.7042E-8 12s53 25.06 OeOOE+eW 214E-07 427E407

Tli Z32 7,8132E-15 12Z53 25.08 *-DOE+0O 9.7sE-14 1.96E-13

TI206 4.40fl3E& 12-53 ZSD06 OXOE+00 s.52E47 5 t.10E406

U-=3 1.31s1E47 12ZS3 2ZS06 0QODE+00 1.6#48M &30E-0 Tineriiul Power
U-M3 1.9564E409 12S53 25,CS O.OOE+00 Z.4#480 4.90E4S6 Nomninal Had Bounding
LU-234 t.8371E-04 1ZS3 25.0S QOOE+00 2-30E403 4.SOE403 ouqput Heat Oubtpt
U-M3 2.z723#480 1253 0.00 t.78E403 1.75E43 1.78E403 t(W rt9) ( Watats
U 238 1.5493E456 12.53 25.0S O.ODE+CO 1.94E404 188E404 8-St0 127E+400
U-238 *4.2SS1E409 12.53 0.00 11.s8E45 1.68E456 1.68E405 Total Total
Y-90 Z.7505E+00 12.53 25.0S O.OOE440 14# E01 &§RKEtq1
Othir Radionuclides 8.44E+01 d U9Et02

i~LTempito Selcto Summry BRnu Su n. ary d MW C <- i 1e. -'
Tempolato Sehecton Summar

Fro SFD Used Bs for Parmnetor Uitrencelc

Reatr llFoe ATER lRor oer WAE o i
FuJ C l ao aeiAl AL bu

SOIL1,111Con i U U
OOL &nfchmntr4 94.28sn1429 80to tCO

Burnup Sumay (IISd)F Ba 1r turnup used in esiae
Froo SFD Est nated

IoinS 1253 4.7 Omx Mht tn S F3 (=dvN*V

Checks-

Esiae _uup

sBMU*Uuftt C0 _ BII SMND 7 Esbad EOE H _re MMt ffll

Boundin~fg 0.09

'Roak dwown, eo rnnowal, dxW.MpS or othw daft thatiny VWIadlon cesst! fr ndL

'Tdai bump for n tud assoced wm to wontmos must be dvie by 30L Neavy mobl m_ ID got spcii bunup vahw (UwdlvT.

I

DOEISINF/EP-M7
Revision 0

March 2003
Page C-55 do C.581 i



Fuel Radionuclide Inventory Worksheet
Fnid and Tenplate rnf .i x os"Io

Fuel Kammn SPERT4ll
SHF ID #- 2D9

Fuel Units & Docr: 3 -CANISTER OF SCRAP
avy Metal Maw: BOL : EOL.9.74kg

ROD Storage Slit: NEEL

'Fuel dea satal de: 1966
A _tu as do: 2D10

Template: PWR (Ug4 WSWr. Zrc. 01 t5%. U)
'tenplate BUrnap(MWCQ: 61.92

Template SOL HaY MeOl mass PMT: 0.00176911
*5q1,a.C T_. .sR............ X

Esthmated
Canisler usage:

HIC
1.00 1

. zEstlimtes i N. x, b y. Yb Gamma Sources

Photon Total
ClMWd From Noinal .Eouring Fuel Initial Activity Nontinal Fuel Sounding Fuel Enery Photons/sec

Padionudide Template Fuel Burnup (MWd' Burnup (MWd (CIM Unrentorles(CI) IrnentotaC) Group (boudng)
Ac-227 8.7758E-10 9262.37 026237 O.OOE+00 8.13E-06 8.13E-06 Avg. MeY
An-241 1.4352E-01 9,262.37 9262.37 0.OOE+00 1.33E+03 1.33E+03 0.0150 489s+14
An-242m 2.8698E-04 9,26237 9,262.37 OOE+00 2.66E+O 2.66E+00 000250 10CSE+14
Am-243 6.2565E-04 9262.37 9,262.37 O.OOE+00 5.79E+D 5799.00 0.0375 9859E+13
C-14 4.?91E-05 92637 9,262.37 0.00+00 4A4E401 4.44E-01 o0.575 1.107E+14
C%36 8.0297E-07 9,262.37 9,26237 O.OE+00 7.44E-03 7A4E-03 oe.oso 057+13
C1243 2.50861E-04 9262.37 9262.37 0.00+00 2.32E+C0 232E+O 0.1250 38790E+13
C-244 4.90154-02 9,262.37 9262.37 0OOE+00 4.54E+02 4.54E+02 7.077s 4.782E+13
Co-60 2.5581E3- 9262.37 9262.37 O.ODE+00 2.4E+01 2.34E+01 11300 2.07.E+13
Cs-t34 4.0536E4-5 9,262.37 9262.37 O.oOE+00 3.75E-4 3.75E401 9s-0 4.?32E+14
Cs-13s 1.4433E4-5 9262.37 9262.37 O.OCE+00 1.34E-01 .34E-01 O38 9.61eE+12
Cs-137 1.3979E+00 9,262.37 9.262.37 O.oOE+00 129E+04 129E+04 12500 669E+12
Eu-154 2.0203E-02 9,262.37 9262.37 O.ODE+00 1.87E+02 1.87E+02 1JSC00 146E+11
Eu-156 1.7684E-3 9,262.37 9,262.37 O.OOE+00 1.64E-01 1.64E401 22500 3.134E+07
Fe-55 4.3136E-05 9,262.37 9,262.37 O.OOE+00 4.0-0E1 4.09+0E1 2.?5Co 6.20E+07
i-3 2.069E-042 9,262.37 9262.37 O.OE+00 t.92E+02 1.92E+02 35cco e0ttE+o6
_-129 9.828BE407 9,262.37 9,262.37 0.OOE+00 9.10E-03 Q.12E-4 0Doo 26KSE+68
ir-85 2.J214E-02 9,262.37 9,262.37 O.OOE+00 2.61E+02 2.96E+02 7.0000 32ssE4cS
Np-237 1.1218E45 9,262.37 9262.37 9OOE+00 1.04E6t 1.09E1t-08 I M 3742E4
Pa-231 13436E4907 9,262.37 9262.37 0.O9E+00 121E-05 1.21E-05
P-210 8-07BE-11 9,262.37 9262.37 .OOE+00 7Q43 07 7.34-07
Pm-147 3.6531E-04 9,262.37 9,262.37 O.OOE+00 3.38E+C0 23.0E+4e
Pu-238 7A.564E-0 9262.37 922.37 O.OOE+00 6.91E+02 6.91E+02

u.-239 1.1B23E-02 9,262.37 90.637 O.COEO 1.0BE+00 1.39-038(WattE+02
PU-240 7.532E4-2 9,262.37 9,262.37 O.OOE+O0 t.40E+02 1.40E+02
Pu-241 9.0036E-01 9,262.37 90.037 O.O3E+O 8391E+03 833E+03
P-0242 6.4260E6-0 9,262.37 926237 O.OOE+O0 6.95Ei0 6.95E401

Ra-226 228C4E-10 92637 926237 OOE+o Z.11E460 12E046
Fa-228 62713E142 926237 92627 O COE+OO 4.88E48 4.88E-08
Fai-106 6.1t60E-10 926237 9262Z37 O.OOE+hO 6.66E486 56B6E486
Se 79 1.2377E465 92623 926Z37 OCOE2+OO 1.15E401 I .15E401
Snt126 2S5210E45 926Z.37 9,26237 &OOExO00 2.34E401 2.34E401
SrS90 9.1667E4p1 9,2.37 9262.37 aOOE+CO a49E+03 a49E+03
Tc-99 3.9367E404 9262.37 9282.37 O OOE+00 3.66E+Oo 3.66E+OO
Th-229 12057E-lo 9.26237 928237 O.OOE+CO t.l2E485 1.12E406
Th-230 2.104XE08 9262.37 9,262.37 QOOE+OO 1.9sE404 1.95E044
ThF23 6297E-12 9,2B2.37 9,262.37 O.OOE+Co 4.91E408 4.91E408
TI-MB 1.7474E407 9262.37 9,262.37 O.OOE+OO 1.62E403 1.62E403
ts232 4.7358E407 92627 92627 QOOE+CO 439E403 439E403 Thenmal Power

U-m 2.5097E408 9262.37 926237 Q OOE+CO 2.32E44 2.2E44 Norninal 80 Bunding
U-234 5.0000E456 9262.37 92637 Q.OOE+CO 4.63E401 4.B3E401 Output Next Oulwt
U-m3 -t 4489E46 992637 0.00 13q5E403 QOOE+CO 1.35E403 (Wyatti (Wo")s
LL236 7.6624E406 9.262.37 926.37 Q.OOE+OO 7.02E402 7.02E402 I_2.142 2.13E+02_
U-238 -Z.61Z4E407 9,262.37 QOO0 6.33E403 3.91E403 6.33E403 I TOWl Tota
Y-90 9.1699E0t 9,262.37 926.37 O.OOE+CO a4.49E+03 8 49E+03
09wr Raonuckles 1.24E+04 1.24E+04
OItn itn Sdec-in mwy Suroq, Bturnau Sy, midh .-.. .-wk.

lemplate Selection Summary
From SFD Used Bss 10r Parameter Clfernces:

Radctor Mod UGHTWA1TE LXQITWAlER TUS vdswm a WATER u TdmmmS.
FuC ZIC ZIRC TZ IdRChsde ad paeteseplaekr _Zoe

60L MM C antiet- U U
BOL : orsimad . 00

_U_ _U __ _ _m__y_ BaWdsi for bunuwp used hI estImate:
Fnx SFD dako

Morninam! _________ bzn. eel sqe o baID rg xv

_:~r~irv s2623i l b fw e rby amwft SOLb mets am anshiwEOL

Eatirnated Surmupf

Re eeo. l vsa otd no ta

'tbml 10W$or mc usi kO t wfOL Hel be dkd by 80L heavy m mass e tl gp c p s (MWfMT).
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I
Fuel Radionuclide Inventory Worksheet

jL F*e MAnTauPlvtelnto adoe., --.
Fuel tNnerc THOR OJALX4EU) TAIWVAN

SWP U f en 2
Fuel Unks & Dosor. 35 -MTR TYPE
Heavy Mtal Man BOL.5.061kg: EOL-4.OG8kg
ROD Slorag. SIW SRS

'Fud wM tnt daim 1997
Sstmno as at. 2010

Twoplate TRIGA-AN 4WAJ-Zrs Mon.. 10 ID20%, U)
'Yrplate Doumup(IMWc 6.65

Template S0OL Heavy Ustel thee OM): 0.00016
-TanPlaw DM" rTlm ly

Estiet1ed
Canister usage:

1 1.46 1

i1U. Estimats - m X. b Y Ganua Sources
Photon Tol

CJdUWd From Nomn ini nding Fuel iU A "vy Nominal Fuc4 8ounding Fuel Energ Phototns/seo
Radbonuclft Template Fuel Bumap (UWdf Sumup (MWdf (Co) Iventor(Cl) Inventodee(Ci) Group (bounding)
Ac-227 1292E-09 918.72 1,837.45 O.OOE+00 1.1SE-08 2.37E-0S Avg, MeV
Am-241 2.9429E403 91L72 1,837.45 O.OOE+00 2.70E+00 5.41E+OD 0.0150 247OE414
AnF-242m 1.94U9E4-B 91872 1,837.45 O.ODE+00 1.79E-03 3.58E-03 00so0 5.t16E+13
Am-243 2.3308E-07 91872 1,837.45 O.OOE+00 2.14E-04 428E-04 0.0375 6.101E+13
C-14 4.3278E-05 918.72 1,837.45 0.00E+O 3.9SE02 7.95E-02 0.075 5.04ff+13
C-MS 4.3023E408 918.72 1,837.45 0.05E+00 3.95E.05 7.91E5- 0.080 3279E+13
Cm-243 2.4286E-07 918.72 1,837.45 O.OOE+00 2.23E-04 4.46E44 o 5200 1.538E+13
Cm-24 21.826-01 918.72 1,837.45 0.00+00 2.39E643 4.7SE4 0.2250 2177E+13
Co-6D 1.6075E2-0 91&72 1,837.45 0.00E+00 1.48E+01 2795E+01 0.0750 1.188E+t3
Cs-134 1.9323E4-2 918.72 1,837.45 0.005+00 1.78E+01 3.9E910 0.5750 t_6sE+14
C-135 2.1549E405 918.72 1,837.45 O.OE+00 1.90E-02 5.80E-02 085 321YE713
Cs-137 Z.4556E+0D 918.72 1,837.45 0.0E+00 2.76E+03 4.515+03 0 250 3535E+t3
Eu-154 9.0180E51 918.72 1,837.45 0OOE+00 &29E+02 1.66E+03 1.7500 1Dt4E+t2
Eu155 121820E401 918.72 1,837.45 0.00E+0D 2.10E+02 4.01E+02 22S Z4tE+00
F55- 22302E403 918.72 1,837.45 .OOE+00 2.1+03 42 07500 4.7 +

-3 .1609E-043 918.72 1,837.45 .OOE+00 7.50E+00 1.50E+01 -O0l s.7E+05
1-129 7.3805E407 91L72 1,837.45 O.OOE+OO 8.78E404 1.36E43 5.000o t.C4tE+03
TKr-85 1.8256E-1 91&72 1,837.45 O.OOE+00 1.68E+02 3.835E+02 7700O t177E+0
W2237 1.4505E-1 918.72 1,837.45 0.OOE+O 1.33E5- Z.67E43 tt.oooo t-4OE+0
Pa-231 4.5564E4- 918.72 1,837.45 0.00E+00 4.19E8-07 37E-05
P1-210 1.8842E-14 91872 1,837.45 0.00E+00 1.73E-10 3.846E-1
Pm-147 58545E-01 91872 1,837.45 .OOE+00 .5.1E+02 1.02E+03
Pu-238 122E4-03 918.72 1,837.45 .OOE+O 1.19E+00 2.30E+OB
P-2349 5.6932E4- 918.72 1,837.45 .OOE+O 5.23E+7 0 1.05E+01
Pu-240 2-2632E1 3 918.72 1837.45 O.0DE+D0 2.08E+OD 4.16E+00
Pu-241 9.B857E-0 91872 1,837.45 0.OOE+0O 9.1-E+01 1.82E+D2
Pu-242 3.0602E-07 918.72 1,837.45 Q.DOE+C0 2.81E-04 5.62E-04
Rta-228 1.0S23E-13 91&72 1,837.45 QODOE+CO 9.94E-11 1.99E-10
Rta228 2.0406E-10 91&72 1837.45 O.OOE+OO 1.B7E47 3.75E407
Rtu-10S 3.018E0E3 918.7 71,837.45 Q .OOE+OO 2.77E+00 55.55E+00
5*-79 i.2937E405 91S.72 1,837.45 Q.OOE+CO 1.19E402 Z.38E42
Sn-128 1223E45 918.72 1,837.45 Q.OOE+CO 1.12E402 2.25E42
SV-O 2.3098E+00 918.72 1,837.45 O.OOE+00 2.12E+03 4.24E+03
Tc-99 4.nu20E44 91472 1,837.45 QOOE+OD 4.05E+01 &4.E5
ThM2.0932E-10 91&72 1,837.4f Q .OOE+OO 1.92E407 3.8YE407
TtF23D 2.7744E-11 91&72 1,837.45 O.OOE+OO 2.5YE-tl 5.10E-OB
TIF232 2.3744E-10 918.72 1,837.45 QODOE+CO Z-18E407 4.36E47
Tl-20S 1.9459E486 918,72 1.837.45 O.OOE+OO 1.79E45 3S8E45
U-=3 5- S5-0E4 916,72 1,837.45 O.OOE+OO 4.95E405 9im3E4 Thermal Power
U-233 1-3135E4(7 91S.72 1J.83.f Q.OOE+OO 1.21E404 2.41E404 NomiJnal Hc* -Boundiri.
t)234 1.9143E407 91&72 1A.83.f QOO0E+CO 1.76E404 3-S2E44 Output "ea outpu
IJ 235 -Z.6159E45 918.72 QOO0 1.02E402 7.79E403 1.02E42 (anm) *-(WIMSt
U-23B 12719E-0S 91&72 1.837.45 0.00E+OD 1.1E42 2.34E402 3A1E401 GAE+
L123 -a8857E-M 91S.72 QOO0 1.16E404 8.06E45 1.16E404 Tota Total
Y-90 2.3D98E+oO 918.72 1,837.45 QOO0E+OO Z12E+03 485E+03

iTemi Seledonss r, B--IpS . and hei __ ____-_ _-__._a

Te npt Selection Summary
From SFD Use Elas r Paramet Differences

Reacr ModIra11r LW AND U ZIC HYDRIDE LW AND U DIRC HYDR ICE lh Ter w esed Oatr I abig Muler
Fuel Cblddkg: AUM ALM lisW naeiu mapasstnexap_ *qt d

BOL HU Consttuent: U U
DM SnEcmls 31 0 1051201

Burnup Sumn :ey ( eWd . BPf or bumup used In estinata:
From SFI Eatknat i

Bedh9:~ ~ ~ ~ ~ ~ ~~~~~~hi t837. edb b e ci. ali n

Estkn4t. d |u1u.1

Nosnthia 491 101

'Reeclor sedntftv cm~ reowal, siorage. shOOpei or cater cla conmftmiki lirradaillm ceased to, fLW.
2
Totli bNmnw fordfe all kW at"ad Mit Nod wokdiaee md be &tvded by BOG, heavy metld mans to gel specifi bur"w vakfes (MWdSEI.

J
.j

- i

DOErSHFIREP-M
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Fuel Radionuclide hwentory Worksheet
L Fed wlTeny:lateilfwaation I

Fuel Marna: TRR- I UALX HEU) THAA
SNF D t: 633

Fuel Ibins & Der: 31 - mR TYPE
HeaRyMelMas: DOL.5295kg: EOL.4.7l1kg
RaO Storage sa: SRS

'FueideMaytartdate: e98
Etnates as et 2010

Tuapiat TRIGA-AM (LWJZz AMm., 10 t 20%, U)
'T~plate Burnup(MWd): 6.65

Template SOL Heavy Metal Mass JT): O.0018

Est~nated
Canister usage:

1.291 1

.Eamstes e N. 4 b y. Yb Gamma Sources
Photon Total

CUMIWd From N-i^nal Bounding Fue Initial Activity Nominal Fuel Bounding Fuel Energy Paotonefaec
Radlonuclide . mpTate Fuel Buup(MWdd) u Brumu MWd IC[) ftvlndtfoeCl) hIventodes(CO Group Moutding)
Ac-227 1289E-09 500.07 1,000.14 0.00E.00 6.45E-07 1.29E-06 Avg. tev
An-241 2.9429E-03 500.07 1,000.14 0O0E+00 1A7E+0 2.94E+00 0.0150 13455+14
Am-242m 1.9489E-06 500.7 1,000.14 0.O0E+00 9.75E-04 1.95E-03 0.0250 2F12E+13
Am-243 2-3308E507 500.07 1.000.14 0.O0E+00 1.17E-04 2.33E-04 0.0375 J321E+13
C-u4 43278E-05 600.07 1,000.14 O.ODE+00 2.6E-02 4.33E-02 0.0575 2.74fE+13
C9-36 4.3023E-08 500.07 1,000.14 O.OE+00 2.tSE-05 4.30E-06 o0.6 1.78SEA13
C-1243 2.4286E07 500.07 1.0001.4 O.OE+00 1.2E5-04 2.43E-04 5.00 2570E+13
Cm-244 2e1.56E.01 500.07 1,000.14 0.005+00 91.30E+03 1.63+03 02000 1S-S+13
c2360 1 .47SE-0 500.07 1.000.14 O.O0E+00 7.24E+50 1.51E+0 3 1 0 7748E+12
Cs-134 1.9323E4-0 500.07 1,000.14 o.o0E+00 2.26E+00 14.3E646 os7so SAOSE+13
CsO131 31.542E-14 50.07 1,000.14 0.O0E+0 1.s4E4-2 316E.42 0850 t.7SOE+t3
Cs137 5.4659E+01 500.07 10a014 OOE+ 102.0++3 2246E++3 02 .5+024E+13
Eu-124 s1s.22E-01 500.07 1,000.14 0.005+00 4.501E+02 .02E+02 1.7500 1E+11
Eu-155 2.te2eE-0t 500.07 1,000.14 O.ODE+00 12.55+002 2.16E+2 20000 1313E+9
Fe-55 22602E-03 5D0.07 1,000.14 0.00D+00 1.15E+00 2.29E+00 2.7500 2s74E+97
F93241 .8857021E3 50o.07 1,000.14 0.OE+00 4.94E+00 116E+00 3S9X 3.14ZE+95
P-129 73.0 E007 500.07 100.14 0.005+00 3.5E3-04 7.36E4 5.0040 s 672
Kr-28 1.02s6E3-1 50.07 1,000.14 0.O0E+00 5.13E+11 1.83E+02 T.000 GAt1E401
Np-237 2.406E4-6 500.07 1,000.14 O.ODE+00 7.2sE44 1.4sE403 t1.0ZCO_ 724-0
Pa-231 4.0804E-0 500.07 1,000.14 O.O5E+00 2.28E+06 4.506E2+
Pb-210 1.8842E-14 SO0.07 1,000.14 O.OOE+00 9.42E-12 1sE-02
Pm-147 1.542E846 500.07 1,000.14 0.00E+00 2 -77E+02 5.25E+02
Pu- 23 1-2098003 500.07 1,000.14 0.005+00 1.5im403 2.314+03
Pu-239 S.e132E043 50.0F7 1.00014 O.OE+00 2.15E+01 s.4eW+0
Pu-24D 2.2632E-03 50.07 1,000.14 O.OE+00 1.43E+70 Z.26E+00
Pu-241 2.7457E-12 50.07 1,000.14 O.O0E+00 4.94E41 9.79E+t0
Pu-242 3.062E4-07 50.07 1,000.14 O.OE+00 1.s3E474 237E-04

a-2206 1.9s5-13 5010.07 1,000.14 0.005+00 SA3E-11 1.W6E-10
Ra-228 2.04C6E-10 5W0D~7 1tOCO.14 O.ODE+CO 1.02E407 2.04E4V7
Ru-103 38505E-03 500.07 1,000.14 O.ODE+00 1.95E+00 532E+ew
Se-79 1.2337E-07 50.07 1,000.14 O.ODE+00 6.47E43 121E4-02
Sn-126 1.223sE4s 50D.07 1,000.14 O.ODE+00 2E-03 1.22E-042
sr-so 2.30ssE+00 50D.QF7 1,000.14 O.OCE+CO 1.16E+03 2.3tE+03
TJ-23 4.4120E944 600.07 10.00.4 .0ODE+50 2.28Et03 4.4tEt0a
Th-22s 2132E-10 50o0o7 1,000.14 .O0E+00 6.3E-07 272 1Q9E47
Th-230 2.7744E-11 500.07 1,0.00. 1.804 1OE60 IE-To 2a77El ot
T-232 2.3744E-10 500.07 1,000.14 0.O0E+00 1.18E5+7 237E-07
Th-e2 t.s4ssE46e 6.137 1,000.14 QOCE+OO 9 +73E 2.649503
u-232 5.3SME08 sco.o7 1000.14 QOCOE+eo 2.6sE-0 6sME-05 TM-mml Power
U-233 1.313sE-0 5o.07 1toc0.14 QO.DE+00 6s7E0s 131tE404 Nominal Hog Boundirs
U-234 t st43E407 500.07 too.00t4 QOCOE+OO ss7E0s IsE404 outpt meatou4tpu
t-235 -P6169E.06 sOD.07 o.oo 1.03E402 S.WE-03 iME.03 2 fWats) (Wanls\
u 23e 1.271sE.0s 5C0.07 1teco.14 QO.OE+OD 6.36E403 127E402 IASE401 3.71E40,
Li 238 4Bs7E-s sco.o7 o.oo t.8DE4.4 tiaE04 1BOE404 Total Total
Y sa 2-40ssE+00 sco.o7 t.OCO.t4 nO.OE+0 1.t6E+03 23tE+03
Deher Padlonucldes 1.32E+a3_ _ 2.64E+0

T emplat Selecton Summary
Fle ffD Us for Parameter Differences:

Reactor Modw . Lw AND UZRC HYDRIDE IXANDUZIRCHYDMOE TheTaabsu aedtbrthwlkr mas_:
F v aiddiw aAUNt ALUM Th iss cn ad g t vw uld

BOL Mm Confutebds U U
BOL EnitcrAnt u 80.9075 10 b 20.1

Burnup Summatry (MWdf Bss kor bumup us hI Sta:
Fiat SFD Eadma up

-ndkW b30.0 1111dsd km lo hmy mdmmontyd
1,000D. st4Sg h aPswudbbet W*9e haag

Checks _ _

Esiiated Bumu
Dumup Multiplier Given Durnup EstImat EOL HUWGhen EROLI _ _ _ _ _ _ _ _ _ _ _ _ _ _

Boundnlr a S.11
Ror m, * aNbM coe amorl, s . 2003 rordate rnrm~n IW haon ceased for MM.

'TOWs hmW Pfo C11 kWas c a-dh th1 k mud be dvd by SOL teadymeta III b9t edc b-UP VAOS MW*MT).

DOE/SNF/REP-078
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Fuel Radionuclide inventory Worksheet
9,Frel and T plat aforaianr :

fuel Mam: UMRR (LEU) ROUA
SNFW ID 146

Fuel tbi b Deor: 28 -24 CUIRVED RPATES
HeavylMeta:l Ma: SOL-31198kg; EOL.26.46kg
ROD Storage Site: SRS

'Fuel decay sart date: 2035
Estimatesas of: 2010

Temptate: ATR (Ught Water. Arn.. 60W 100%, U)
2remplte Snup(UWd): 3672

Tepiste NOL Hay metal m amT): 0.00116689
Trinpnta i Tbh: S s

Esthnated
Canister usage:

11s0.78

I. Estimates i 6 ID b y, Yb Garnma Sources

Photon Toed
CUIWd From Nminal Bounding Fuet tintial Activity Nominal Fuel Sounding Fuel Energy Photonaftec

Radionudide Template Fuel Burnup (UWd Bumup (IuWd)' (C) nventories(CI) invodnCI) Group fbounding)

Ac-_ 1.4545E-10 5,149.51 10,299.02 0.00E+00 7A9E-07 1.50-06 A vg.MaV
Am-241 1.119DE03 5,149.51 10,299.02 O.OOE+00 576E+00 1.15E+01 0.0150 19e7E+15

A 4.42E-7 5,149.51 10,299.02 0.00+00AIIK"CIII _ _____ __

AM-243 1.4921E-06
C-i4 ODS75 32884E+14

CI-36 1.35E-28 OD.8s 2.476E+14
O.OOE+00 1.22E-03 2.44E-03 I 01250 2.144E+14

5.149.51 10,299.02 O.OOE+00 268E-01 5.36E-01 I 0250 2.099E+14
5,149.51 10,299.02 O.OOE+00 1.97E-01 3.94E-01 1 03750 1016i+14

Cs-134 5,149.51 10,299.02 O.OOE+O 2.51E+03 5.01E+03 1 0.5750 1.395E+15
Cs-135 3.4477E46 5,149.51 10,299.02 0.lOE+0O 1.78E-02
Cs-137 2.8731E+OO
Eu-154
Eu-165
Pe-65
H1-3
1-129

6.2063E42
39134E42
8.7429E43
1.0599E42
7,S300E47

5,149.51
5,149.51
5,149.51
5,149.51
6,149.51

E+12
1.03E+02 2250D 3.198E+12

10,299.02 O.OOE+00

0 3.47E+01 8.94E+01 2.7500 1540E+10
102,99.02 OOE+00 6.46E+01 1.09E+02 I V.00 2.04E+e09

6,149.51 10,299.02 O00E+00 3.88E-03 7.76E403 I 5.oDD0 6.119E+03
Kr-85 2.8595E41 5,149.51 10299.02 O.0OE+00 1
ND-237 9.5479E46 6,149.51 10299.02
Pa-231 8.9297E-10
Pb-210
Pn-147 E+04 2.52E+04

E+00 1.06E+02 2.12E+02
5,149.51 10,299.02 O.ODE+00 221E+00 4.41E+00

2.4401 E440 5,149.51 10299.02 .ODE+00 12e6E+00 2.51E+00

Pu-241 6.764E642 6,149.51 10299.02 .OOE+O0 3.54E+02 7.08E+02
Pu-242 3.6329E47 5,149.51
Ra-226 3.8045E-11
Ra-228

10,299.02 O.ODE+OO 1.87E43
10299.02 O.0E+00 1.96E47
1,299.02 O.ODE+00 1.54E-11
10,299.02 O.OE+00 9.81 E+02
10299.02 O.OE+00 e.eeE42

1.96E+03
E45 5,149.51 133E41

1.1574E45 5,149.51 10299.02 O.DE+00 6.96E4C2 1.19E41
s,.s 27505+D 6 .A1 95 in 1Qen9o a amr-ao sjc2.u

--------
TC-99 42239E44 5,149.51 102ss.02 a

_ 5Th-229 1.8848E-12

2.83E+04
4.35E+00
1.94E48
1.76E44
&50E-11

TI-230 I
Th-232
T1-208

U434

U1-234 _

E44 4.64E44
1 6,77E-04 I.35E43 1 Thernal Power_.,;_- _ _ __ _

,,14951 10299.02 .OODE+00 1.01WE45
5,1495S1 10299.02 0OD0+00 9.46E41
,149,1 0.00 1.36E42 O.ODE+00

2,01E45
IJ9E.00
1.36602

Nominal Heat ounding
Output weatOutput
fWatts) ' wafts)

5.149.51 10299.02 0.0OE+00 7.98E42 t8DE041 I 2,1E402 622E+02
.3

5,14951
5.149,51

0.00 a6DE4W3 15255-03
10299.02 OODE+00 1.42E+04

&tvL-03
2".804

ToI l T1Il01
2.7505E+00

Other Radionuclides 2.65E+04 5.30E+04 I

lTonaptate Selection Summary

From !i I difosls or Parameter Differences:
: I~to : u G H W ATER I GIQWATER IsTwWm W Oarlbuoig ems

haI~ud ClbdinrE.......!.....A" PkWhi mAdn ATR Tale an d bA l. pa ph*rwt) my ATR a _

SOL ErdaNot % : 19.700075 I 0 100
I -

Surup unu W lWdf __ _ _ __ _ _ wfai bumup used In estmate:

I~ o u n d n ad:g:F III " 10.299 kItazsitiar imawaadl.beloft .mee bawam

Estimated Bump

Surul *Utkff av BwpEatirnated LEOL HWVGive EOL HNt
I= ~.I1.031____

'Reacaorsahut ifoe. coe m ine .salaage,s*ippfog o r tw id~a owdmalgiat hoadation ea ad for fa.

*Idta bumW kor All luel m ondated wffl Oti woekshaet mutt be dklded by SM heavy ml OD foge apeci bump valuet (MW~dVT.

DOEISNF/REP-M7
- Revision 0

March 2003
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-I
Fuel Radionuclide inventory Worksheet II

I. Fad and Teavlato W ffl5 -,A*.
Fadl Nuns UNIV OF FLORIDA (ARGONAUT) HEU

SW U 5.272
Fuel Units & DeOW. 259 -ELEMENT
Heavy Meta Mass: OOL.4 144kg: EOL.4.OEMg
ROD Slorago Sit. SIRS

'Fuel decay dart date 2036

Ealkoatee a a
t
: 2010

TmpatsI ATR 04t Water. Am, 601to 100%, U)
IT-vteo aunt(U-4#: 3672

Template OM Heay Metal Ua (UT): 0.00116689
T--r. Det Thedw a -

Estbnated
Candster uafs. J

I8'x13 -
7.19

iIL EAtimatea In X. bX b Y. yb Gama Sources
Phdoto Total

CIUWd Fro Nominal Bounding Fud inl Activity Nominal Fuet Boundin Fud Eney Photonsftsc
Radlonuclide Tenvtots Fude Bumup (uWd' Bmuup QIWdf (CI) inventorWCW IUvento WCI) Group 0boumdrxg
Ac-227 1.4545E-10 49.06 98.11 O.ODE+00 7.14E-9 1.43E8-0 AvgW 1eV
An-241 1.1190E-03 49.06 98L11 O.008+00 5.49E-02 1.10E-01 0.0150 1.893E++3
Amn-242m 4.54258-07 49.06 98.11 0.00E+00 2.23E-05 4.46E805 0.0250 4.0786612
An-243 1.4921E-06 49.08 9811 0.008+00 73E-05 1.46E-04 0.75 3.7836+12
0G14 5.7244E-09 49.06 98.11 O.OOE+00 2.81E-07 5.62E-07 0.0575 3.700E612
CI36 1.3124E-32 49.08 9&.11 O.ODE+00 3.44E-31 1.29E-30 0.050 2.359E+12
C-243 2.3676E-07 49.06 98.11 O.ODE+00 t.16E-5 2.32E-05 0.0250 25043E+2
Cn-244 5.2C42E-C6 49.06 98.11 O.ODE+00 2.55E403 5.t1E.03 027.0 1.9E+12
Co460 3.828E4-05 49.06 98.11 O.ODE+00 4.68-043 3.75E43 O000 9s7. +0
CsRt34 4.863E-41 49.06 98.11 O.ODE+00 2 19E801 4.7iE+01 0s750 t 913
Cs-t35 3.4477E-D8 49.08 S&l1 O.ODE+CO t.69E404 3.38E404 OI8m~o 1.862E+12
Cs-t37 2.S73tE+00 49.08 98.11 OO.E+CO 1.41E+02 2.92E382 121o33463E+l
Eu-154 &2053E-02 49.08 9.11 OO.E00 4.03E+00 8.05E+0 1.7500 1.452E+10
Eu-155 3.9t34E42 49.00 98.11 O.OOE+OO 1.92E+00 3.84E+OO 2250D 3.046E+10
Fe-55 7429E3- 49.06 98.11 O.OE+00 331E41 6.62E-78 Z7500 t0750406

H-34 1.0574802 49.06 9811 O.OE+00 5.20E-04 1.04E+00 35000 394E407
--129 7.5305E807 49.06 98.11 O.OOE+00 3.69E45 7-9E+05 S.OGOO 2E+0
Kr4-5 2.8595E-01 49.06 98.11 O.ODE+00 1.40E701 2.1E+41 7000O 8-15E2M
Np-237 9.5479E4-1 49.06 9e.1 O.ODE+C 4.68E9.4 9030E44 19.0G5o 7.344.8-0
Pa-231 8.9297E-10 4.06 98.11 O.OE+00 4.38E-07 S.7fE-0
Pb-210 737659E-12 49.06 9.11 O.OOE+O 1.84E-10 7.69E-10
RWI47 2S.452E+00 49.08 91.11 O0.0E+00 1625E+02 2.50E+02

Pu-238 2.0550E-02 49.06 98&.1 O.OE+00 6.-0E+C0 2.02E+ea
Pu-239 42S38E44 49.08 98L. o.0oe+o0 2.10E-02 4.20E-72o
Pu-240 Z4401E-04 49.06 9811 0.008+00 .E0 1.80_-02 t _ _
u-241 ff.87f4E-02 49.06 90.11 O.OOE+C0 3.37E+OO 8.75E80t

Pu-242 3.6323E407 49.08 9S.11 O.OOE+OO 1.7SE405 3.56E-M
Ra-228 3.8045E-11 49.0t 9!L11 O.ODE+OO t.87E409 3.73E49
Ra-228 2.Q9G2E-15 49.00 98.11 O.ODE+OO 1.47E-13 2.93E-13
Ru-106 1.9055E401 49.06 98.11 O.OE+00 935E+00 1.87E+04
So-79 12093BE405 4QCS 98.11 O.OOE+OO -35E404 127E037

-128 .41.1574E5-0 49.08 9.00 O9ODE+0 9 5.68E-04 1.14E-03
Sr-90 2.7505E+00 49.06 98.11 O.OOE+OO 1.35E+02 2.70E+02
Tc-99 42239ER04l4n00 .2.52 +00 2 4.0
Th-2f9 1.8S48E-12 49.08 98.11 O.ODE+CO Q.2sE-11I 1.85E-10
Th-230 1.7042E4 8 49.00 9e11 O.OOE+Oe &36Eei7 1.67Eeit
Th232 7J8132E-15 49.08 9a.11 O.ODE+OO 3.S3E-13 7.67E-13
Tl-2D8 4.4063E4S8 49.0t 9&11 Q.OOE+OO Z.1ffE4S 4.32E4S0_
U-232 1.3151E407 49.0S 9z11 O.ODE+OO 6.45E486 129E45e Ttennal Poe
U-233 1 95BE49 49.08 98.1t O.OOE+DO 9ffOE-08 t.92E407 iNoinalHat lBoundling
U-234 1.S37tE404 49.06 98.11 OLODE+CO Q01E-43 t.80E402 ouwI "Oeakotput
IJ 235 -2.7235E408 49.08 0.00 834E403 S.21 E403 8.34E403 (wan)s ( waft)
U-2l8 1.5493E405 49.08 9St1 O.OOE+OO 7.ffOE44 1-52E403 2AOE+00 497E0
U27NA -42851 E49 49.08 0.00 9.54E405 9.52E405 9.54E-0s TotalToa
Y-90 Z.7505E+00 49.08 98 t1 O.OOE+OO 1.3SE+02 _.7CE+02
Other Radbonude 2.52E+02 5.05E+C2

IlTenplate dcliSecto BS-? U-Psunmr and Checks -<Li*E,

Tenqat Select Sumak
Ero SfD ft Basin for Parameter Diifrhcs

Remotr AULGHTWATER UGHT WATER
FUa C1S :F AW1M ALU

#Y. HIS Conathuemna U U
DCM Enthmete -: 93.15 e0b to1O

Bumup Sumnu y %W Basl9 aor bumup used hi esimate:
. FSFD Esrite

jomtnmSl 28.18t 49. 1Lf0 f clmutdkmbethmioreW mm dhukniau nwcdfabodku mi hetel bxmq

Checks _ _ _ _ _ _ _ _ _ _ _ _ _

Estanted -unp
s MUD "Ipt Gve Bunu Eatkeated EO. ltMIQ~vsn O0X HM

i otnnsr r 0ac n 9li Istaaonb
Seful eug:e 0e08

'TOW bMP k alo d as odW wan It wkha rdbe dvdd by BOL heay mea nre to got spcO burr vak_ (MW<~.

J

J

.-a

DOEISNFJIREP-078
PWosiaon 0
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Fuel Radionuclide Inventory Worksheet -
A. Ful .d tao a . _ .. tion .

Fuel Nes: UNIV OF FLORIDA (ARGONAUT) LEU
SNF ID 273

Fuel Unbls A D:cr 14 -ELEMENT
HeavyMetal Msa: BOL.O.99Mkg EOL-0.99aft
ROC Storage Sit: SRS

'Fuel demay tat date: 2035
Estim s as Pet 2010

Terplate: ATR (Ught Water. Akan., 60 b 100%. U)
Yenplat t UWd1: 367.2

Template SOL Heavy Metal mss () 0.00116689
Tenotate DecayThne: 5 wars

Estiated
Canister usage:

110o.

.LESmates m X. X, b Y. Yb Gamma Sources

Photon TOt
CIMWd From Nom11al Bounding Fuel Inhial AcUt Nominal Fuel Sounding Fuel Energy Photonstsec

Radionuclide Temnlate Fuel Sumup (UWde Eflm (MWd (Ci) Iwventorles(CI) hventorles(CI) Group - (bounding)
Ac-227 1.4545E-10 0.60 1.19 0.00E+00 8.69E-11 1.74E-10 Avg. MeV
Am-241 1.1150E-D3 0.60 1.19 0.00D+OO 6.68E-04 134E-03 0.0150 2.3DSE+11
An-242m 4.5425E-07 0.60 1.19 O.OE+00 2.71 E-07 5.43E-07 00250 42658+10
Am-243 1.4921E-06 0.60 1.19 0.OOE+00 891E807 1.78E-06 00375 4581E+10
C-14 &7244E-D9 0.60 1.19 0.00E+00 3.42E-09 6.84E-09 o0s75 4.5050E+t
0-36 1.3124E-2 0.60 1.19 0.OODE+00 7.84E.33 1.57E-32 0.0850 2.72E+10
Cm.243 2J3676E-07 0.60 1.19 0.00E+00 IAIE-07 2.83E-07 0.1250 2487E+10
Cr-244 52042E-05 0.60 1.19 .OODE+00 3.11E-0D f22E-05 02250 2435E+10
Co-60 3.820D8E05 0.60 1.19 0.00E+00 Z28E-05 4.56E-06 03750 1.178E+10
Cs-134 4.8693E-01 0.60 1.19 0.00E+00 2.91E-01 5.82E-01 05750 13.18E+11
Csm135 34477E-06 0.60 1.19 0.00E+0O 2-OE-06 4.12E-06 0.850 2286E+10
C8-137 2.8731E+00 0.60 1.19 0.00E+00 1.72E+00 3.43E+00 12500 4217E+09
Eu-164 8-2053E-02 0.60 1.19 0.OOE+0D 4.90E-02 9.80E-02 1.7500 1.7688.46
Eu-155 3.9134E-02 0.60 1.19 0.00E+00 2.34E-02 4.67E-02 22500 3.709E+06
Fe-6S 6.7429E-03 0.60 1.19 0.00D+00 4.03E-03 8.0DE-03 Z750 2.134E+06
H-3 1.0699E-02 0.60 1.19 0.008+00 6.33E-03 1127E-02 3.5000 2.36E+06
i-129 7.5300E-07 0.6D 1.19 0.00E+00 4.50E4-7 8.99E-07 5.0000 137E+C00
Kr-fS 2.859SE-01 0.60 1.19 0.00E+00 1.71E-01 3.42E-01 7.0000 1802E20,1

237 9.5479E-06 0.60 1.19 0.00E+00 5.70E-06 1.14-05 11.00O0 1.710E-02
PFi231 &9297E-10 0.60 1.19 O.OE+00 6.33E-10 1.07E-09
Pb-210 3.7609E-12 0.60 1.19 0.00E+00 2.25E-12 4.49E-12
Pm-147 2.5452E+00 0.60 1.19 0.00E+00 1.528+00 3.04E+00
Pu-238 2.0550E-02 0.60 1.19 0.008+00 1.23E-02 2.45E-02
Pu-239 42838E-04 0.60 1.19 O.ODE+00 2.56E-04 5.12E-04
Pu-240 2.4401E-04 0.60 1.19 O.00E+00 1.46E-04 2.91E-04
Pu-241 6.8764E-02 0.60 1.19 0.00E+00 4.11E-02 .21E-02
Pu-242 3.6329E-07 0.60 1.19 0.00E+00 2.17E-07 4.34E-07
Ra-226 3.8045E-11 0.60 1.19 O.OE+00 2.27E-11 4.54E-11
Ra-43 2.9902E-15 0.60 1.19 O.OE+00 1.79E-16 3.57E-15
Ru-106 1.9055E-01 0.60 1.19 O.OE+00 1.14E-01 2.28E-01
S6-79 12936E-05 0.60 1.19 0.00E+0D 7.73E-06 1.5E4-05
Sn-126 1.1574E405 0.60 1.19 0.00E+0D 6.91E-06 1.38E-05
Sr-9O 2.7505E+00 0.60 1.19 0.00E+0D 1.64E+00 3.29E400
TC-99 42239E-04 0.60 1.19 0.008+00 2.62-04 5.05Y-04
Th-229 1.8848E-12 0.60 1.19 0.00E+00 1.13E-12 2.25Y-12
Th-230 1.7042E-08 0.60 1.19 0.00D+00 1.02E-08 2.044-08
Th-232 7.8132E-15 0.60 1.19 0.00E+00 4.67E-15 9.33E-15
Ti-208 4.4063E-08 0.60 1.19 0.00E+00 2.63E-08 652fE-6
U-2 1.3151E-07 0.60 1.19 0.008+00 7.85E-06 1.87-07 Thernmal Power
U-233 1.96644-09 0.60 1.19 0.00E+00 1.17E-09 2.34E-9 Nominal Heat ounding
U-234 1.8371E-04 0.60 1.19 0.00E+00 1.10E-04 2.19Q-04 Oulput ealtOutput
U-235 -2.7235E6- 0.80 0.00 4274-04 4.25E-04 4.27E-04 (Watts) (Watts)
U-236 1,5493E-05 0.60 1.19 00+0 926-6 1.85E-06 .3E-2 E42-0
U-238 -4251E-09 0.60 0.00 2.68E-04 2 -04 26E8-04 Total Total
Y-90 2.7505E680 0.60 1.19 0.00E+00 1.64E+00 3.29+00
057_ Radionucldes 3.07E+00 6.14f+0D

lL Tenilaic Selecoi SwumrytuBnup S _ anay, slid Cbecki - 4-
_ _plt Seeto umry

Pm SFD Ud sisb arameter Differences:
Rentr LI4O U GTWATER UGTWTER Teahl e q _#lfofi~ o:

=il ClodUJM ALUM agis nbdnsATR T en S bR r q waD
tOUMM H Cel sbdd unt-m U U Mt a Am

*OL Enrih m.1 e% 19,8359342 6D0b100

BUini4D Summariy jWda for bumup used In estimate:

_________]OM8l uEstimated9D~aadbW.
Moaia:| 0oeo| FD wft1Md;dIYlolFdbllvWId).

1 1 * .1 ~~~~~~~~~~~Burainutalb e~wI hINMIP

Eslkstednun
6anq tIRIler Given 6umup Estimated OL HWIGven SOL HM

Ho"111101 0.00 0

'Reaclor d- oh we b d b or b y de min b dia bd nh luel.

'rot aia lmp or so wo;sassociatd wah the wowtuhee idb iie yO wy-ims Dgtsokbs am(WU)

DOOESNF/REP-07
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i
Fuel Radionuclide Inventory Worksheet

L F Od nTW tt Inforn _: iit - J
Fuel _as UNIV OF MASS-LOWELL (HEU)

SNF ID a: 274
Fuad Unis * Doe: 34 -18 FLAT PLATES
Heay delt Mas: BOL4.784kg EOL_4.498kg
ROw swap sa SRS

'Fud decay SW dt : 2W36
Estmastia -s of. 200

Ttnpatm ATR (Ugm Water, Akan.. eo 6 100%A LO
2T-nplata &wUp(UWd 3572

Tanph C Heavy Mewa Mas (IThc 0.001166 8
T*.h t r-_r T*a & -

Estknated
Canister usage:

1SVxIV i
1 0.94

IIL Esntimtm t J X6 b y. Y6 Ganmm Source.
Photon Toal

CilNtWd From Nomna Bounding Fuel Initbl Actt Nominal Fuel Boud Fud Enewy PFttaftec
Radionuclde Template Fud Bmaup (UWd Bumup( Wdf MCD hmntWeCI) IMentulesa) Group (ounding)
Ac-227 1.45456E10 270.47 640.94 0.00E+00 3.93E-08 7.87E4s Avg. M1eV
An-241 1.1190E.03 270.47 540.94 o.oDE+00 3.03E-01 605E-01 0.0150 1.044E+14
Am-242m 4.5425E-07 270A7 540.94 o.oDE+00 1.23E04 2.46E404 0.0250 224813
Am-243 1.4921E-0 270.47 540.94 O.OE+00 4.04E-04 8.07E-04 O.75 2.766.13
C-14 5.7244E409 270.47 540.94 O.OOE+00 1.58E-06 3.10E- 0.0575 2.040E+13
C13 1.3124E-2 270.47 540.94 O.OOE+00 3.55E-30 7.10E430 0.0850 1.301E+13
Cf243 7.3676E-07 270.47 540.94 .OOE+00 .40E4-05 142.0E44 0.1200 1.t2t6E+3
Cm8244 2-5242E9 s 270.47 540.94 O.DE+0O 1.417E402 Z.s2E402 0200 1.10QE+13
CO-60 3.2584E.06 270.47 540.94 o.oDE+00 12.3E-02 Z.o7E4- 0.3750 4.336E+12
CP-134 4.8693E4t 270.47 540.94 o.oDE+oo 1.32E+02 Z.63E+02 0757 7 32s+13
Cs-135 3.4477E-4 270.47 540.94 o.o0E+D00 .32E-04 2.06E-03 9AM 1 a2sE+13
Cs-137 2.873tE+00 270.47 540.94 O.ODE+00 7.77E+02 1.38E+03 1250 1S10E+12
Eu-164 205503E-02 270.47 640.94 O.ODE+00 2.22E+01 4.44E101 10750 1008E+10
Eu-125 34.234E042 270.47 640.94 O.OE+00 1.06E601 2Z12E+01 2-2oo t e80E+11
Fes-s S742sE043 270.47 540.94 0.00E+00 16.2E+0 &326E+00 z7500 1w3E+o0
IS3241 1AsssE4002 270.47 540.94 O.O0E+00 2.87E+60 &73E+00 15000 1.072E+03
i-12z 7-s3OOE-07 270.47 540.94 o.o0E+00 Z.04E-04 4.Q7E-04 s.0o 3207E+0
K-f-85 2.8s4t5E- 270.47 540.94 o.o00+D0 7.73E+01 12.0E+02 7.0006 3sM4o

-237 2.s479E2- 270.47 540.94 0.00E+00 2.ssE-43 6.t6E413 11.020 4.03DE
Pa-231 8.9067E-01 270.47 540.94 O.o0E+00 2.42E407 4.03E07

-7210 3.7609E-12 270.47 540.94 0.00E+00 1.02E6- 7.03E-09
Sn-147 2.5472E+D0 27Q47 540.94 Q.OOE+00 188E+02 3.32E+03
PS-go 2.50OE4O2 270.47 640.94 O.OE+00 7.46E+00 1.41E+01
P-239 4.2239E-04 270.47 540.94 0.006E00 1.18E-01 2.32E-01
PT-240 2.440tE48 270.47 640.94 0.00E+00 5.10E6-2 1.32E-01
P-241 1.764E4-2 270.47 540.94 o.o0E+00 14.6E+01 972E+01
Pu-242 3.1329E-7 270.47 640.94 O.0E+00 9.s3E4- 1.97E-14
R&-226 3.so4SE-11 270.47 540.94 QOD.E+00 1.13E9-0 2.3E-06
P9-22s 2.312E-10 270.47 540.94 o.o0E+00 3.66E-13 1.12E-12
U-233 1.956E4-0 270.47 540.94 .O0E+00 5.2E-01 1A.0E+02

S92 12 836E-04 270.47 540.94 O.0OE+00 3.50E23 7.0E43-
Sr-12S t.1574E506 270.47 640. 9.oE+o 13E-0 3 6. 26E-03
S-290 6 7.54E+-0 270.47 640.94 .OE+00 7.44E+02 8.43E+03
Tc929 4.223E5-04 270.47 40.94 Q.10E+0O 1.14E-01 22E-041
Th-22s 1840E-12 270.47 640.94 O.OE+00 7416E-10 1.2E409
Othe30 1.7042Ec 270.47 140.94 aOOE+c 4iEe136+ 922E.03
Th232 7.S132E-15 270.47 540,94 O.ODE+QO Z.11E-12 423E-12

Ti208 4.40a3E408 270.47 540.94 O.ODE+Qo 1.19E456 Z38E405

LIM= I31sIE407 27Q47 s4Dg4 O.DOE+OD 3.S6E-0s 7.11E-05 ThrmlPowe

W-33 1.9564E49 27Q47 540.94 O.ODE+OO 529E-47 1.06E408 Nomune Heait fonf

W-34 1.S371E404 270.47 540.94 O.QOE+QO 4.97E402 9.94E402 Oul" ma Hu10upm
U 235 -Z-7235E-01 270.47 O.DO 9.63E403 8.89E403 9.63E403 (wLre fWmts)

ii z3e 1-5493E405 270.47 540.94 O.ODE+OO 4.19E403 S.SE403 1.37M 2.74E+Ot
U-238 -42B5E409 270.47 0.00. 1.10E404 1.09E404 1.10E404 Taal Tota
Y-gO Z.7505E+C0 270.47 540.94 O.ODE+OO 7.44E+02 1.49E+03

Othr Palnci~dss 1.39E+03 2.78E+03

1LTompate Sselttion e F=, Bprnup Swmw. and Chck , S9

Template Selection Summary
Frm SFD Used fs lor Parameter Diffaricem

Reac od UtHT WATER ULHTWATER
Fudad ALUM ALUM

806 HN Conaft L U
SOL tm93.16325044 eoID100

Bur up Summary (lIWd_ _ for bumup used In estimate
Frm SFD Eslftadbd

bniad: 270. a7l brcoat 8w hei en tmads yd.
undheW. 5 o0.9 4a m1 _aedtI be WaNe .uW bump.

auicks_ ____

up MU Given isumqE E aaed EO H Wn EO HU
Ncw1m~ftF 0.18 im

boundbyi 0.5b
'Reatior ashudewn core removal. sloags, d~ppln or ofdat ier f eekadn ceased frfW
`Told b Wn lofr tAd assocatad w8h Ns workese muxd be dvldd by 8O0 hea mel mm to gd speclc bump valuee (MWOM.

J

I

I
i

-. j

DOEISNF/REP-M
FtevWW 0
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Fuel Radlonuclide hwentory Worksheet I I

Fue Name: LINV OF MIASSLOWELL (LELU)
SNF t t. 275

Fuel tntb & Dew: 41 -18 FLAT PLATES
Ay Metal Kmss: BOL.14.321kg; EOL.14.321kg

ROD Storagle Me: SRS

'Fuel dam SW date: 2635
Etihnates as of. 20tO

Tenplate ATR U~td Water, Aum.O eo to 100%, U)
eTrpl Bste BUMP(UWd): 3672

Template B0L Heay Metal mass (tMl) 0.001eo 69
Tepl ate Decay Ti"e 5 tears

Estimated
Canister usage:

18txl0
1.14 i

IL Estimates ^e< rn x s, b Y. n Gamma Sources

Photon Total
CUMIWd From Nominal Soumding Fuel intlal Activity Nominat Fuel Bounding Fuel EneWgy Photossec

Ralionucitle Template Fuel Bumnup (AWd? Burnup (MWnW (Cl) . hentodes(Cl) blvettordesM Group (boundlng)
Ac-427 1.4545E-10 27125 542.50 O.OOE+00 3.95E-08 7.89E-08 Avg. MeV
Aii-241 1.1190E-03 27125 642.50 O.OE+00 a04E-01 6.07E-01 0.0150 1.047E+14
Am-242m 4.5425E-07 27125 542.50 O.OOE+OO 123E-04 2.46E-04 0CA50 225813
Am-243 1.4921E-06 27125 542.50 O.OOE+00 4.OSE-04 8.09E-04 MD=75 ZOB1E13
C-14 5.7244E-09 271.25 542.50 O.OE+00 1.55E-06 3.11E-06 O.067 Z046E+13
C -36 1.3124E-32 27125 642.50 O.OE+00 3.565-30 7.12E-30 O.2850 1.304+.13
Cm-243 .3676E-07 271.25 542.50 O.OOE+00 0.42E4-0 E.0-04 0.t250 1.130E+2 3
Cm-244 5-KK2E-0 os7125 642.50 O.OOE2+OO 1.41E402 2.82E-M 0225 1.10#E+13

Co>60 3.820SE-0 271.25 542.50 O.OOE+OO 1.04E-02 2.07E-02 o-so 5s351E+12

Cs-134 4.86s3E-01 27n1.25 542-0 O.OOE+OO 1.32E+02 Z-64E+02 O575 .3s0E+13

c5-i3s 3.4477E4B 27125 542.50 O.OOE+OO s.3sE44 ts87E403 OJso 1.02sE+13

Cs-137 2.9731E+50 271.25 542.50 O.OOE+00 7.76E+02 1.56E+03 7.00W 1.98+.2
Eu-154 9.20s3E-02 271.25 542.50 O.OE+00 2.23E+5 0 4.45E+-0 1.7500 4.031E+00
Eu-15. 3.9134E2-2 271.25 542.5 0.0E+00 2.2BE+01 2.t2E+Ot -2200 1.684E+tt
Fe-s5 eJ42sE403 27125 642.50 O.OOE+OO 1.83E+00 3 e6E+00 z.7soo 9.e91E+05

H-3 1.05ssE-02 271.25 542.50 O.OOE+OO 2.881+00 6.75E+OD SbOO 1.075E+08

1-129 7s6300E-07 271.25 s4z50 O.OOE+OO Z.04E404 4.0sE-04 60000 S302E+02

K.Fs8 2.8s95E-1 27125 U4250 O.OOE+OO 7.76E+01 1.55E+02 7.0000 S.U84E+01

Np-237 95479E-06 71.25 542.50 O.OOE2+SO 2.5sE-3 &s iE-3 11MO 4.tssE+OO

Pa-231 8.s2s7E-10 27125 642.50 O.OOE+CO Z.42E 07 4.4E407

Pb-210 3.7609E-12 271.25 ,o 0.005+00 1.02Es-09 2.04-09
Pm-147

27125 642.50 O.COE+I 32E-01
271.25 542.50 O.0DE+00 6.62E542 1.32E-01

Pu-241 271.25 542.50 O.OOE+00 1.87E+01 3.73E+01
Pu-242 3.6329E-07 271.25 542.50 0.00+00 9.8E-06 1.97E-04
Ra-226 3.8045E-l 1
Ra-228

271.25 54250 0.00+00 3.51E-03 7.02E-03
1.1s74E-05 271.25 542.50 O.OE+00 3.14E-03 6e2sE-03

Sr-so 2.7505E+00 27125 642.50 O.OE+00 745E+02 IA9E+03
Tc-9 42239E-04 27125 542.50 O.OE+00 1.15E-1 2.29E-01
Th-22 1.8485-12 27125 642.50 O.OE+00 5.1tE-10 1.02E-0
Th-230 1.7042E-0 27125 642.50 O.OE+00 4.62E-06 925E-06
Th-232 7.8132E-15 27125 642.50 0.005+00 2.12E-12 4.24E-12

1.3151E4U7 271.25 i542.50 4 OO3E+00 357E-05 7.13E-05 Thermal Power

Nominal Heat Bounding
Output "at output,
fWatts) (Wafts)
I.M401 2.75E+O

TOtW Total

27125 0.00 E-03 1OE5-03
1.5493E-05 27125 542.50 O.ODE+00 420E-03 .40E-03
-4.28s1E-09 27125 0.00 s.Eo-03 3.sE-03 3sE6E-03
2.7505E+00 27125 642.50 0.ODE+00 7A6E+02 1A9E+03Y4)0

40OE+03 2.79E+03

II

Fren SFD Used a or Paametr Differencesz
Reactor oderato UGT WAtER UGHT WATER bTeffoa wa, med for to b" a

Fuel CddIng ALUIM ALLIM kW mdbie ATR TorAa oen butl Ae pmela Wvttwe, mftg ATR a mum"
*OLHIMMConsiltuseftl U U

*OL Enflhrnint %.-I ts.714014s2 0o1 t100

OBurup Summary (BWdf _Biasts for bunup used In estimate:
_x_ ~~~~~~Floun SFD FAEsrhd

271 trardel11B te
*hg 1 s~~~~~~~zs"B~~ l n t i b e a q _ b d i b e l e o e . i h V s i

- I ~~ ~~~~~~~~~I stimrated EwB ~
*anuIp Multi Given burmup Estiat EOL MGven 0OL HMM

Momirb.0al0.B

Re dator s w , are emoval, aecm e, "ig or Owi dde wrming VWaersdaSc cease for ke.

*ToW T Wd3 lt ord b81 assodated with Uis wofuhd DJot be Odved by K0 heay metal ss t get specc bsnxup values (UoaVF).
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i
Fuel Radionuclide Inventory Worksheet

L Fird aaeTeuylat infruio
Fuel Nwim UNV OF MICHG

SW MS. 278
FuWl Unit * D:en 130 -18 CURVED PLATES
H"vy Mal s: BOL.100.864g EOLA9.88a9
ROD Storage Stb SRS

'FOW dscaytSa dat 1992
Estnates as at: 2010

TrnPia: ATRh g1tWa~wr.AheL.60 oo100%L
'rTmpate BMup(MWd): 3672

Terphat DM Heavy MN Man (): coot6iM
Teniat DeWaY Thw 15 aM

Es d ated
Canriter usage J

185x14 1

ID. Esmat^. J r. x x b Y. YA Gamma Soures
Photos ToW

CIUKWd Fro : Nomblal Bou9d1 Fuel hiti AcUvity Nominalal~u Bounding Fusl Energy Photontelec
Radionuelkle Templatb Ful Bumup (UWd) Burmup (lWd) (C) Inventoules(C Imentorles(CI) Group (owg)
Ac-227 4.586tE-10 10,390.70 20,781.39 O.ODE+CO 4.77E-08 9.53E-06 Av _a
Am-241 1.7832E-03 10,39Q.70 20,781.39 .ODE+00 t.85E+01 3.71E+01 0.0150 2,479E,1s
Am-242m 4-s410E-07 10,390.70 20,781.39 O.OE+00 4.51E-03 9.02E8-3 0.0250 5170E814
Am-243 1.4907E-08 10,390.70 20,781.39 O.ODE+00 1.55E-02 3tOE-02 0.0375 4.514E814
C-14 5.7162E-09 10,390.70 20,781.39 0.OOE+00 5.94E-05 1.19E-04 0.075t 4.814E+14
Cl-38 1.3124E-32 10,390.70 20,781.39 O.OOEOD 1t36-E28 2.73E-28 0.0850 2916E+14
Cm-243 1.8568E407 10,390.70 20.7B1.39 O.ODE+OD 1.93E43 3.86E403 0.1750 1.9S9E+14
Cm-244 3.5512E-05 10,390.70 20,781.39 .OOE+00 7269E-0 7.38E-0 2 50000 29.12E+1W
Co-60 t.O261E405 10,3970.7 20.781t39 O.OOE+00 t.O7E41i 2.13E-0t an-TM 1.101E+14
C--134 1.6931E42 10,390.70 20,781.39 O.OuE+00 1.76E+02 3.12E1+02 05750 1.7186&1+
C--t35 3.447TE-8 10.370 20,781.39 O.OOE+00 3.s8E402 7.16E402 0.8500 4243E+13
C_ t37 2.2800E+00 10,3970 20,781.39 O.ODE+CO 2.37E+04 4.74E+04 12SOO Z,143E+1J
Eu-154 3.6656E402 10,39070 20,781.30 QDD.OOE 3.81E+02 7.62E+02 1.7500 891E011
Eu-155 Q.6_41E403 10_390.70 20,781.39 QDOOE+CO t.OtE+02 2.0tE+02 22Sn 1A2_4E+09
Fe-5 S 4.}47E-4 10,39.70 20,781.39 0.0DE+0O 4.88E+00 9.76E+OO 2z7500 6.t2E+07

S3 ~~~~~~6.0485E403 tO,39D.70 20,781.39 Q.OOE+CO 6.28E+01 1.26E+02 3-500 4292E6
Rt129 7-53OuE407 10,390.70 20,781.39 O.ODE+CO 7.82E403 1.56E402 s.OooO 9.987E+C3
Kr45 1.4989E41 10,390.70 20,781.39 O.ODE+00 15-6E+03 3.11E+03 7.0C00 1.106E+03
Np 237 9.5534E-08 10,390.70 20,781.39 O.ODE+00 9.93E402 1.99E-0 11.0000 1242E802
Pa-231 1.6550E4- 10,390.70 20,78139 Q.ODE+00 1.72E-05 3.44E-05

J
i

Pb-210 2.6631E-11 10,39070 20.78139 0.00E+00 2.77E-07 5.53E407
Pm-147 1.8156E-0t 10,390.70 20,781.39 O.OOE+00 1.89E+03 3.77E+03
PU-238 1.899DE-02 10,390.70 20,78139 O.OOE+OD 1.97E+02 3.95E+02
PU-239 4.2838E-04 10,390.70 20.781.39 O.OE+00 4.45E+00 8.90E+00
Pu-240 2.4379E-04 10,39070 20,781.39 O.ODE+00 2.53E+00 5.07E+O0
Pu-241 4.2511E-02 10,39070 20,78139 0.OOE+00 4.42E+D2 &838E+02
PU-242 3.6329E-07 10,390.70 20,781.39 0.0E+00 3.77E-03 7.55E403
Ra-226 1.4725E-10 10,390.70 2D,781.39 0.00E+00 1.53E-06 306.E06
Ri-228 &897608E15 10,390.70 20,781.39 0.00E+00 9.33E-11 1.87E-10
Ru-106 1.9752E-04 10,390.70 20,781.39 O.OE+00 2.0E+00 4.10E+00
Se-79 1233E-05 10,390.70 20,781.39 O.OE+00 1,34E801 2.69E41
Sn-126 1.1574E405 10,390.70 20,781.39 QOD.E+CO 1.20E41 2.41E-01
Sr-go 2.1680E+C0 10,390.70 20.78139 QOD.E+0O 2.25E+04 4.51E+04
Tc-99 4.2239E-04 10,390.70 20,78139 0.00E+00 439E+00 &78E+00
Th-229 3,9270E-12 10,390.70 20,781.39 O.OOE+0C 4.08E-08 a16E-08

j

T1-208 OCE+00 4.854-04 9.71E-04
U-232
U-233

O.ODE+00 1-36E433

U234

Thennal Power_

Nomhna Hodt Dotiring

221E.*02 5.82+02
U-5 -2.7235E8-0 10.390Q70 - O. 4.31E-02 1.48E-02 4.31E-02
U-235 0.0E+CO - 1.18-01Et 322E-0

2.72E-02 2.71E4-2 2.72E-02 Tobal Total
Y-90 2.1686E+00 10.390.70 20,781.39 O.OuE+00 2.25E+04 4.51 E+04

2.26E+04 4.52E+04_

,

Fr.. SF0 j used loasle for Parameter Oltfereaces:
Reacto MoeaoF LjGHTwAISRZ LKJwI~A-rR Iflt're"raiwuau~dflie ti itoi romm

Fe Claddin ALU ALUM Ifhtj tomatheA1TRwtei~4fl ltUoW pealm lwldmUwi( retiagATheRsuorfh

80OL HU Conaftetlntse J U
DCM E mvcirkh e % F ,1979062 J 6010100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DipSumnmary (IWd? for btwnupa used In egyLmdrm
P Rai SFD ~ Exetkaai

Sounding: 3~~~~~0.78139 Btwrrg 95Wtipmerdi be Ntmalt Id bemqx

1EstimnietidBmupf
Norrib ak 0.331_______1 1.011

BT~ ir orndinful

DOE/SNFA'R8P-078
Rev~sio 0
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Fuel Radionuclide inventory Worksheet ^ - I I

5, Fuetzs pAcesf~ut Do e.. .'-
Fulame: LINIV OF MICHIGAN (CNTROL)

SNF D 8 1005
Fue Units & Dos: 82 -9 ClowED PLATEs

ey MOMeta Uas: BOL-34.671;9; EO3286g
ROD Storage USl SRS

'Fuel decay stat date: 2035
Estimates a o: 2010

Template: ATt (ight Water, Alum., O to 100%. U)
'Template Buanup(MWm: 3672

Template B0L Heavy 11al Mas PUT): 0.00116689
Tinslte De. Thwe 5 wars

EstImated
Canister usage:

18'xI0
3.421

SL Estnates e K,, Xb b Y. Ye Gaema Sources

Photon Total
CkIIWdFom Nomint al Bounding Fuel Itial Activity Nominal Fuel Bounding Fuel Energy Photonfshec

ad ilomcilde Template Fuel Bumup (UWd) Eurnup (UWd)' (Ci) IvitorleC) Iventoes(CI) G-oup (bounding)
Ac-227 1.4545E-10 1.70842 3,416.85 0.OE0+00 2.48E-07 4.97E-07 Avg. MeV
Am-241 1.1190E-03 1,700.42 3,416.85 O.OE+00 1.91E+00 3.82E+00 0.0150 6223E+14
Am-242m 4.5425E-07 1,706.42 3,416.85 O.DOE+00 7.76E-04 1.55E-03 0.0250 lA20Ei14
Am-243 I.4921E406 1,706.42 3,416.85 O.ODE+00 255E-03 5.10E-03 0.0375 1.311.E14
C-14 5.7244E-09 1,706.42 3,416.85 Q.OOE+ao 9.784-06 1.96E-05 0.0675 1289E+14
0O36 1.3124f-32 1,706.42 3,416.85 0.OOE.00 2.24E-29 4.48E-29 0.0850 8215E+13
Cm-243 2.3676E-07 1,708.42 3,416.85 0.OOE+00 4.04E-04 &09E-D4 0.1250 7.114E*13
Cm-244 52042E-05 1,708.42 3,416.85 0O.OE+0 8.89E-02 1.78E-01 022s0 6963E.13
Co-60 3.820E-05 1,706.42 3,416.85 O.OOE+OO 653E-02 1.3E-01 03750 1370E.13
Cs-134 4.893E-01 1,708.42 3,416.85 0.00E+00 8.32E+02 1.66E+03 05750 4.625+14
Cs-135 3.4477E-06 1,706.42 3,416.85 O.0OE+00 5.89E3- 1.18E-02 oJ8500 6481+,13
Cs-137 2.8731E+00 1,70B.42 3,416.85 O.0OE+00 4.91E+03 9.82E+03 1280 1206E+13
Eu-154 82053E-02 1.708.42 3,416.85 O.0E+00 1.40E+02 2.80E+02 1.7500 6.068E+11
Eu-155 3.9134E-02 1,708.42 3,416.85 0.OOE+00 6.69E+01 1.34E+02 22500 1.061E+12
Fe-55 67429E-03 1,708.42 3,416.8 O.DE+00 1.16#+01 2.30E+01 275o0 6.104E+30
H-3 1.0599i 02 1,708.42 3,41i.85 0.ODE+00 t.81E+01 3.62E+01 3.5000 6.769E+08
--129 7.530DE407 1,708.42 3,41685 0.003+00 1.29E-03 257-03 so000 2045E+03
Kr-85 2.8595E41 1,706.42 3,416.85 0O.OE+00 4.89E+02 9.77E+02 7.0000 2281E+02
N237 9.5479E46 1,706.42 3,416.85 0.003+00 1.63E402 3.26E-02 11.00C0 2.571E+01
Pa-231 8.9297E-10 1,708.42 3,416.85 0.00+00 153E-06 &OSE-06
Pb-210 3.7609E-12 1,706.42 3,416.85 0.003+00 6A34-09 1.29E4B

mFW147 2.5462E+00 1,706.42 3,416.85 0.00E+00 4.35E+03 8.703+03
Pu-238 2.0560E402 1,708.42 3,416.85 Q.ODE+00 3.51E+01 7.02E+01
Pu-239 4.283BE-04 1,706.42 3,41685 O.ODE+00 732E41 1.46E+O0
Pu-240 2.440tE404 1,708.42 3416.85 QOOE+00 4.17E41 8.34E41
Pu-241 6B764E-02 1,70&42 3,416.85 O.OOE+00 1.17E+02 2.35E+02
Pu-242 3.6329E4.7 1,70&42 3,416.85 O.OE+00 6.21E44 1.24E3-
PA-26 3.8045E-11 17.0842 3,416.85 O.DOE+00 65OE-08 13D047
Ra22B 2.99D2E-15 1,708.42 3,416.85 .003D+00 6.112E-112 1.02E-11
u-2106 1.0S4E0 1,708.42 3,416.85 O.0E+00 3.26E+3O 6.85E+Ou

Se-79 1293E1045 1,706.42 3,416.85 O.ODE+00 2.z1E4182 4.42E1e2
Sn-126 1.1574E-05 1.708.42 3,41&85 ODE+00 1.96E542 6.95E42
Sr-0 2.750#E+00 1,708.42 3,416.85 0.003+00 4.703+03 9.40E+03
Tc-99 42239E4u4 1.70..42 3,416.BS Ot+OO 7.22E+01 1.44E+0O
Th-ng9 1JB848E-12 1,708.42 3,416.BS QODE1+CO 3.22E409 6.4f4E-9
Th-230 1.704ZE OB 1,708.42 3,416.85 O.ODE2+OO Z91E405 6B82E45
Th-232 7.8132E-15 1,708.42 3,4168.6 QODE1+OO 1.33E-11 2.67E-1 1
TI-M0 4.4063E4B8 1,708.42 3,4116,55 Q.OOE+OO 7,53E405 1.51E044
U232 1.3151E47 1,70a4Z 3,42 1i658 QOOE+OO 225E404 4.49E44 Tlbermal Power
U-233 1Ss564E49 1,708.42 3,41685 O.ODE2+OO 3.34E406 66BE46 Noninat Hibti Souding
U-234 1B371E44 1,.70B.4Z 3,416BS5 O.COE+00 3.,14E4-1 e22E-1 output OWutpu
U-235 *Q7235E46 t,70842 QO 1.48E402 1.01E42 1.48E402 (Wantsl (Wafts)
Li-236 15493E460 1.70BA2 3,416.85 O.0012+OD 2.65E4Z2 62SE42 SAIE401 1InE4e2

U-238 *4.2BS1E409 1,708.42 QO°0 9.35E403 9.3f4E3 9.3#4-3 Total TOWa
Yt90 2.750s+eO 1,708.42 3,416.85 O.OOE+OO 4 70E+03 9.4DE+03

iW. SuniiltnWec r_ , 10=7011 Stmna, andt C s* .ec Uq

remlt Selection Summary L.

Revf SFD Ud sis for Parameter Differences:
Reactor Mdr: tr- L LIG!WATER wr WTar le wa Twd tu tocag re umms:

I uuel Ca cki A LUM !LLOA ThbAW -12-A mTerqta lso eprmew (evtrueef edg ATh(R rea da_

6 0 1 .1 1 6 lutC n t t a t ~ . ... .. i L . .. ... . ..(
S0Lavleieuuent% . 19.74999113 60 b tO1

BumupSumar _ _UWd _ -W-ste for tbunup used in estimate:

Nominall 1,7086.4 bN W OA1ed bemtehM aa mms dm551d
osundng:I 3,41 +=t " hwawun&Jhtetceurel bxru.

Etdmated Surnupu
suup MUtier Ghivn Surnta Extrnatod tOL i#GWCen ROL 4M

'Resactr sa core . Stora tnPk er Oher date eamdthat h t hr kw.

basusqa lord #Ael associlatd wbd this w nub be ividd by 901 _ _ vy am ID gol apeclc Ibu, vatuee eVWdMT\

DOE/SNF/REP-07
- Rev ion 0
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I
fuel Radionuclide Inventory Worksheet

iLUd anti Template Infermatc1a - .
Fuel HKa UNIV OF MICHIGAN (REG)

SNF IIt 277
Fuel toIn & Demr 225- 18 CURVED PLATES
Hesv Metall Mess: SOLs1902ft EOL.174.ae2k
ROl Storage Sle SRS

'Fuel decry sM dat. 2035
Estinat as do: 2010

Templam ATR (Ught Water, NUn., 60b t100%, L)

Telpts 5u1up(MW(W: 3672
Template BOSIX Hvy Mew Uses (ITh): 0.00116603

Tomph" De Ialy - 5Yeas

Estkpated
Canister usage: J

113x10
9.38

iIL Esdauates, j : i I. b Y. Yb Ganm Sourcees
Photos Totea

CUUWd From NmInal BoundingFuel intia Activity Nomina Fuod Bouniding Fud Onergy Phownsls
Radlonuctlde Ternptte Fuel Bunup (UWdf Bunmup (MWd' (CI) ben-t de_( Inventorles(CI) Group (boundtng
Ac-227 1.4545E-10 15,320.41 30,640.81 0.00E+00 2.23E-06 4.46E-06 AM U.V
An-241 1.1190E-03 15,320.41 30,640.81 0.00E+0D 1.71E+o1 3.43E+01 OOt50 5t11E+15
An-242m 4.5425E-07 15,320.41 30,f640.81 0.000E+00 .96E-03 1.39E-02 00250 1274E+15
Am-243 1.4921E-06 15,320.41 30,640.81 0.0E+00 229E-02 4.57E-02 o0376 1.176+15
C-14 5.7244E-09 15,320.41 30,640.81 0.ODE+00 8.77E-05 1.75E-04 .0575 1.156E+15
C036 1.3124E-32 15,320.41 30,640.81 0.00E+00 2.01E-28 4.02E-28 0.080 7.367Ev14
C~n-243 2.367ff-07 15,32.41 30,640.81 o.O&E+oO 3,63E403 ?.25E403 O.12SO 6-380E+14
CE-244 5.2042E-05 15,320.4 30,640.81 0.00E+00 7.97E0t 1.59E+0 02520 9244E+12
Co-60 3.8208E-5 15.32.41 30,640.81 O.OOE+Oo 5.85E-0t 1.17E+oO 0.37so JOZ21u
Cs-134 4.8593E401 15,320.41 30,ff40A81 OOOE+OO 7.46E+03 1.49E+04 0.5750 4.ISIE+15
C-1135 3077E4-0 15,320.41 30,640.81 0.00E+00 5128E-02 1.31-0f1 O5SOO 5148E.4
Cs-137 2.8731E+00 15,320.41 30,640.81 O.OOE+00 4.40E+04 8.80E+04 12000 2.03E+04

Eu-154 829053E4-02 15,320.41 30,640.81 0.00E+00 1.26E+03 2.9IE+03 11.7500 4263.E+2
Eu-1155 3.9134E2- 15,320.41 30,640.81 0.00E+00 1.O0-0E92 120E+03 Z 05o 9514E+t2
Fe-SS ff.7429E403 15,3241 30o640D1 O.DOE+SO 1.03E+02 ZO?7E+02 27500 5.474E+io

FS3 ~~~~~~1.0599E-0z 15,320.41 30,f40.81 O.OOE+OO 11.62E5+02 3,25E+02 JSOZO 6 O7OEO09
1-129 7-53O00E4? 15,320.41 30,640.81 O.OOE+OO 1.15E42 Z.31E402 S&oO t82eE+04
K--85 Z.8595E41i 15,3241 3D,6f40.81 O.OOE+DO 4.38E+03 8.7ffE+03 7coo Zo037E+Xt
Np-237 ss5479E-06 15,320.41 30,ff40.81 oO&E+oO 1.46E401 2.93E401 11.0000 Z296E+02
Pa231 &9297E-10 15,320.41 30,ff40.81 QODOE+OO 1-37E456 Z-74E45 _

J
J

Pb-210 3.7809E-12 15,320.41 30,640.81 .O0OE+O0 5.76E-06 1.15E-07
Pm.147 2.5452E+00 15,320.41 30,640.81 O.00E+00 3.90+04 7.80E+04
Pu-238 2.055CE-02 15,320.41 30,840.81 O.OE+00 3.15E+02 6.30E+02
Pu-239 42838E-04 15,320.41 30,640.81 0.00E+00 8.56E+00 1.31E+01
Pu-240 2.4401E004 15,3041 30,640.81 O.OOE+00 374E+00 7.48E+00
Pu-241 6.8784E402 15,320.41 30,640.81 0.00E+00 1.05E+03 2.11E+03
Pu-242 3f6329E-07 15,320.41 30,640.81 0.00E+00 5.57E-03 1.11E-02
Ra-226 38045E-1 1 15.320.41 30,540.81 o.OOE+00 583-07 1.17E-06
Ra-228 2.9902E-15 15,320.41 30f640.81 o.00E+OO 4-58E-11 9.16E-11
Ru-106 1.9055E-01 15,320.41 30,640.81 O.OOE+00 2.92E+03 5.84E+03
S4-79 1.2936E-05 15,32.41 30.640.81 o.00E+00 1.96E-0O 3.96-01
Sn-126 1.1574E-05 15,320.41 30,640.81 0.00E+00 1.77E-01 3.55E41
Sr-0 2.7505E+00 15,41 30,640A.1 0.00E+0 4.21E+04 8.43E+04
TC-99 4.2239E-04 15,320.41 30,840.81 0.00E+00 e.47E+OD 129E+01
Th-229 1.8848E12 15,320.41 30,640.81 MOOE+00 2E89-08 5.780E-8
Th-230 1.7042E-08 15,320.41 30,640.81 .000E+00 2.61E-04 s22E-04
Th-232 7.8132E-15 15,320.41 30,640.81 0.00E+00 120E-10 2.39E-10
T7-208 4.40634-08 15,320.41 30,640.81 o.00E+00 6.75E-04 1.3E-03
U-232 1.3151E-07 15,32041 30,640.81 0.00E+00 2.01E-03 4.03E-03
U-233 1.9564E-09 15,41 30.640.81 0.00E+00 3.000-05 5.99E-05
U-234 1.8371E-04 15,320.41 30,640.81 0.00E+00 2.813+00 5.630+00
LL235 -2.7235E-08 15,320.41 0.00 8.12E-02 395E.02 6.12E-02

Thenmal Power
Norinalg Heg .Bounding I

ou-m He mou"A
(Watta) I (Watt
7.77E+08 1.55+03

Total Total
15,320.41 30,640.81 0.00E+00 2.37E-01 4.75E-01
15,320.41 0.00 5.13E-02 5.13E-02 5.13E-02
15,320.41 30,640.81 0.00E+00 4.21E+04 &43E+04Y40 2.7505E+00

7.88E+04 1.58E+05 J
i ~, , -, , a,

I ~~~~~Fromm SF3 Used lBaste foe Paranieter Differnm
Reeds, Me.mE IAh UOWWTR GT WATER Tarnplatsv med fotetelo" rameue

Fuel =laddkIF{1 ALUJM ALUM J~tad mealheAIR Tmnptae ad hdmpiamet.(eomer.0 maliagATIlemute

I Sol. Fn-lIc-arl% 16-7406113 anon010 I

113unup Surmnay (UWd

I
~Bssfor bumup used In estimte

I5e8gbavep 55e5 bbetf im I Wbum*Iong*[
80Su"odFIk

Estirmated -wup

0
Toms bump forD &uA kim aodated wmh thise woaldhet rfl be dylde by DMS heavy meW mass to get spedllc bWnp vakue (MW61MT).
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Fuel Radionuclide Inventory Worksheet
KFI and Tenpltr- I.foa ,iok _

Fadl Nane: UNIV OF VIRGINLA .3S12 LEO
SNF O f 9r2

Fuel Unas & Dew: 2z -22 FIAT RLATES
Heavyletal ms: BOL.2431kg: EOL964kg
ROC Sorage sac: SRS

'rl decy Mt date: 1993
EakmtetSS df: 2010

Template: ATR (J"t Waler, Anum. 60e t 100%, U)
Terophte" murWnu-c: 3672

Tenpate WL Havy Met Ir$ T): 0.0011e68s

Estimated
Canister usage:

10.83

~~~~~~~~~~~~~~~~~~~.nx .s.c .. IDru,

1L .atimats0 N, xb b y. Y Ganuma Sources

Photon ToW
Ci6AWd From Nominal i Bounding Fuel inItlActivity Nominal Fuel Bounding Fuel Energy Pbotonsfsec

Radflonuclde Template Fuel Bumup V8Wo Bumup ptWay (Cl) ;nventorles(CI) hemntorles(Cf Group (bounding)
Ac-227 4.5861E-10 327.67 655.34 0.00+C00 1.5O-07 3.01E-07 Avg. NeV
An-241 1.7832E403 327.67 655.34 O.0DE+00 5.84E-01 1.17E+DO 0.0150 7J18E+13
Az-242m 4.3410-E07 327.67 655.34 0.00E+00 1.42E-04 2.84E-04 0,0250 1A63E+13
An-243 t.4907E406 327.67 655.34 O.OOE+00 4.88E-04 9.77E-04 0.0375 tA24E+13
G-14 5.7162E409 327.67 655.34 O.OOE+O -i.87E-06 S75E-06 00575 1518E+13
0C36 1.3124E-32 327.67 65534 0.03E+00 4.30E-30 8.80-30 0.0650 9.195E+12
CBi-243 1.-568E.07 327.67 655.34 0.00E+00 6.08E-05 1.22E-04 0.1250 6.304E+12
CriF244 3-5512E-05 327.67 655.34 0.00E+00 1.16E-02 2.33E-02 0.2250 7 E+2812
Co-60 1.0261E405 327.67 655.34 03.0Es00 336E-03 6.72E-03 0.3750 3.470E+12
Cs-134 1.6931E-02 327.67 655.34 0.08E+00 5.5E+00 1.t*E+01 06750 5.63E+13
Cs-135 3.4477E406 327.67 655.34 0OE+00 t.13E-03 2.26E-03 0.8500 1.S33E+12
Cs-137 22800E+00 327.67 655.34 0.0DE+00 7.47E+02 1.49E+03 1.2500 6.759E+11
Eu-154 3.6656E-02 327.67 655.34 0.00E+00 120+01 2.40E+01 1.7500 2.832E810
Eu-155 9.6B41E-03 327.67 655.34 0OOE+00 0.17E+00 6.356+00 22500 3543E+07
Fe-55 4.6977E404 327.67 655.34 0O.OE+00 1.54E-01 .08E-41 27500 Z.12E+M0
Fl'3 6.04BSE-03 327.67 655.34 0.00E+0O 1.9o6E.CO 3.96+00 Sam 1i354E+05
1-129 7.5300E47 327.67 655.34 0.OOE+OD 2.47E-04 4.93E-04 500 3281E+02
Kr-85 1.4989E41 327.67 655.34 QOD.E+00 4.91E+01 9.82E+01 72000 36408+.01
Np-237 9.5534E46 327.67 655.34 0.00+.00 3.13E403 6.26E403 11co00 4.0D22.0
Pa-231 1.6550E49 655.34 0.00E+00 I 5.42E-07 1.O8E-06

1.75E-06
m02

327.67 6a5.34 Q0.00E+ 6.22E+00 E+01
Pu-239 428E-04 327.67 65534 0.00E+00 1.40E-01 2.81EI-t
Pu-240 2A379E-04 327.67 655.34 0.008E00 7.99E-02 t.60E41
Pu-241 4.2511-E42 327.67 655.34 0.00E+00 1.39E+01 2.798^+01
Pu-242 3.6329E-07 327.67 655.34 O.0+C00 1.194-04 2.368E-04
Ra-226 1IA72SE-10 327.67 655.34 O.OOE+00 4.82E-08 9.65E48
RP-228 8.9760E-15 327.67 655.34 0.00E+^0 2.94E-12 5.E-12
Ru-106 1.9752E404 327.67 655.34 0.00E+00 6.47E-02 1.29E-01
Se-79 1.2933E-05 327.67 655.34 Q0OE+00 4.24E403 ASE840
SnI-126 1.1574E-05 327.67 655.34 QOD.E+00 a79E403 7.5-E40
Sr-90 2.1630E+00 327.67 655.34 O.OOE+00 7.10E+02 i.42E+03
Tc-99 42239E-04 327.67 655.34 0.00E+00 1.38E-01 2.77E-01
Th-229 &S270E-12 327.67 655.34 O.OOE+OD 1.2E409 2.5X-09
Th-230 3.178E-00 327.67 655.34 0.00E+00 711OE05 2.20E45
The232 1.5452E-14 327.87 a5534 O.OOE+0 5.06E7-12 1.01E-11
TI.00 467eE-08 327.67 655.34 0.03E+00 1 smE05 3.0SE45
U'2J2 t3045E 47 327.07" a O.OOE+rO 4encefi 8SSE:5
WB3 237S9E49 327.0 65M.34 O.OE+C 7.7847 tJ56E4U6

UL23 t.8423E404 327.o7 855 ,34 QODOE+OO 6W04E2 1.21E41l
801 t 2.7235E746 327.600 QO 1.04E42 950E4E_03 1.u4E402

W3-6 1.5493E405 327.07 655.34 QOOE+03 5,0C1oE4S 1.02E402
WL38 -4.28SlE-9 327.07 QOO 6S56E4S 6.55E4S 6.5E403

Oth rdonzu_ _ r n d 7.i3E+02 1.t3E+Oa
' SdmlaeldtioniSurno- 8Bv s11anm bksupwwd .>

repli Selection Sumna^ry
From 8FD Uste for Pa ter Ofdrences:

Remr od wH WATER UGHT WATER nThs T Ws uzdb #*bWis-:
l N8 ALUM ALL[A Rs t hud ATR Ton** an e htp mol rreo Wede l n ATR a eb

*OL MM C _unts:1 M Ua Ua hcr
BOI Eich te %: 19.77478682 SoW b 10

tiRo. SM 7lEsn _

Nomt ald I 327. km" 1t km to theby mul mm_ ds

Burwup lsuttkffipbr nav burnup gsnaed fOL HMt Wvn EO4 MlM
mtaidlIg 0.04 e

Bounding: 0.09

Thernmat Power
Nominal NWeat S ounding

Output " N-' Ouliput
fWatts) Wflans)
3A77E.00 1C7.01

Total Total

'Reaor sadown, cmre moval. clorp., e*phIg or 6w date owttnhg VW inadalton oeased for tud.

'Tobl hmbu tord tan assoclabd with this wouke must be dvticed by BL heavy mweal ams aD 1 t epedac baump va4ue (MWiMTK)
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j
Fuel Radionuclide Inventoty Worksheet

I. ue1 al- npilate lpfurxsalLo
Fuel Nasa UNIV OF ~V4iRGiN(LA(AX HEU)

SNF ID 0 279
Fuel Unisa S Deser 4- 22 FLAT PLATES
Heavy KseIalUses: DOL.7.94.g; EOL.6.8855kg
ROD Slorage Siaw SRS

'Fuel deay start dat: 1966
Estimatesa ato 2010

TeMPlate1. ArR 1tN Wel, man.,. O0 t100%. U)
lrwepkt aurnup(uwd)c 3672

Tempat BO Heavy Meb1 Abs tp: 0.0016589
Templeft Decay Thsa 35 yas

Estumated
Canister usageJ

1.53 I

-IIL Estiautes 111. Xe b Y. Y. Ganmma Sources
Photon Total

CllUWd Frot Nomina Boundig Fuel Inial Activiy Nomil Fuel sounding Fud Energy P _oeonsts
Radionucflde Template Fudl Burnup (MWdf Burnup (VWid MCO) Inventoris(CI) InventolsC!) Group (bounding
Ac-227 2.0068E-09 1,012.55 2,025.11 0.OOE+00 2.03E-06 4.06E-06 AM aV_
An-241 2.5251E-03 1,012.55 2,025.11 O.OOE+00 2.56E+00 5.11E+00 0D150 1.A92E 14
Am-242m 3.9624E-07 t.O2.55 2,025.11 O.OOE+00 4.01E-04 .02E-04 0.0250 3.097E+13
An-243 1.4880E-0S 1,012.55 2,025.11 0.OOE+00 1.51E-03 3O.E-03 0.0375 2.692E+13
C-14 5.7053E-09 1,012.56 t025.11 O.OOE+00 578E-06 1.16E-06 0.0675 2.8968+13
C-S _ 1.3124E-32 t1,o2.55 2025.11 0.00E+00 1-33E-29 2.68E-29 0.0650 1.746E+13
Cm-243 1.1419E-07 1,012.5 2.02511 0.OOE+00 1.16E-04 2.31E-04 0.1250 1.153X13
Cm-244 1.6522E-05 1,012.55 t025.11 O.OOE+00 1.67E-02 3.35E-a2 02250 1.5078+13
Co-80 7.4047E-07 1,012.55 2,025.11 O.OOE+00 7.58-04 1.5E-03 03750 6.557E+12
Cs-134 2.046SE-05 1,012s55 2,025.11 O.OOE+00 2.07E-02 4.14E-02 05750 1.04E+14
CS-35 3.4477E-6 1,012.55 2,025.11 O.OOE+00 3.49E-03 6.98E-3 0.8500 1.4,12
Cs-137 1.4366E+00 1,012.56 2,025.11 O.OOE+00 1.45E+03 2.9E+03 1.2500 6.402E+11
Eu-t54 7.3230E-03 1,012.55 ,025.11 0.00E+00 7.41E8+00 1.48+0 1.7500 3.6088.10
Eu-155 5.92sE4-04 1,012.55 z025.11 OOE+00 .00E01 1.20+00 22500 3013E806
Fe-5 22791E806 1,012.SS z2025.11 O.E00 2.31E-03 4.62E4-3 z.750 z76E+06
H-3 1.969sE-03 1,012.55 tO25.11 O.OOE+00 1.99E+00 3.99E+00 3soO0 1.667E+03

j

-237 9.5752E-06 1,012.55 2.025.11 O.OOE+00 .70E-03 1.94E-02 11.0000 6311E+00
Pa-231 39379E-0 1,012.55 Z,0211t O.o0E0+ 399E-06 7.97E-06
P5-2110 3.3115E-10 1,012.55 2,025.11 0.008,00 3.35E-07 671E-07
PM-147 92402E-04 1,012.56 225.11 O.O0E+00 s36E8-1 1.87E+00
Pu-236 1.6217E-02 1,012.58 Z,5.11 0.0+00 1.64E+01 328E+01
Pu-239 421OE-04 1t012.55 2,025.11 O.OOE+00 4.33E-0 a67E-01
Pu-240 2.4333E-04 1,012.55 2,025.11 O.OE+00 2.46E-01 4.93E01
Pu-241 1.6242E402 1,012.56 2,025.11 O.OOE+00 1.64E+O 3.29E+01
Pu-242 36329E-07 1,012.55 2,511 O.OOE+00 3.6E8-04 7.36E-04
Ra-226 9.0114E-10 1,012.55 2,025.11 O.OOE+00 212E-07 1.2E-06
Ra-22 3t1019E-14 1,012.55 2,025.11 O.OOE+00 3.14E-11 .28E-11
Ru-106 2.1225E-10 1012.55 2,02611 O.OoE+00 2.158-07 4.30E-07
S.-79 12930E-0s 1,012.55 2,025.11 OOE+00 1.31E-02 2.62E-02
Sn-126 1.1571E-05 1,012.55 ,025.11 O.ooE+00 1.17E-2 2.34E-02
Sr-90 1.3472E+00 1,012.55 2,025.11 O.ODE+00 136E,03 2.73E+03
Tc-99 4.2239E-04 1,012.55 Z025.11 OOOE+00 42sE-01 8.558-0
Th-229 1.2407E-11 1,01255 2,025.11 O.OOE+00 126E-06 2.51E-08
Th-230 8.3497E8- 1,012.55 2,026.11 O.O0E+00 a44-05 1.69E-04
Th-238 3s2371E-14 1.012.55 2,D261t OXE+C. faw8-t1 7.77E.11

1.012,55 __ 2025.11 __ OOtt3E.0

LII -up H"a Outp*

F- Wag): we

Y.90 13475.+00 1,012.55 2,025.11 0.OOE+00 1.36E+03 2.73Ea3
COh Radonnjckles 1.39E+03 2.77E+03

m Te, Sdecthn Sury, Bnn 9_y. and Che ''
Tenplate SelectEon Surnmqy

- ~~~~~~Fro SFD Odh Pwa.Ila Diferne:
Reato IITW1E GHT WATER_

F -lC AlM AULLfi
80L HI C 0 U L

SOL Erukmel % 92-93756073 so b *00

Bumnup Sumay uWdr 8ahfor bumnup used In esfmte
FriE SFD aaeOHl .d

Bmdkw a" 2,025,11 tumJV~b

Checks

Estimated Bumu
Bum Multpir Give 8umuD Estmtd EOL 1UJM EOL FM

ONka 0,A1 4.4O| 11
Boutidln OJ1 721

'F10c~w~w~ m dovs, sWtrage, eipplW dther tthadatlon ef 1 t

Totl butr" fr a6ll kWsesodabd by OM mad tmas to gd pelC bmp vale / l WdUT).
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.Fuel Fadionuclide hventory Worksheet
:Fl and Template Ion: elon

Fuel Nune VSWR JUO2)
._ SNF JV*. 855

Fuel Units A Does:r 7 -ROD
Heavy Mea Mas: BOL=6.578kf EOL.4.04k9
RXO Storage Us: hEE

' ul dea Mtrt data: 1962
E ctnates e of: 2010

TanplMt PWR 4.1gt Water, Zic. 0 I 5%, U)
tuzplts Bmnup(MUVd): 6192

Tempate OL Hewavy Mew NM I(T): 000176911
Tmwiate ay Tbnw 35 vears

Estlmated
Canister usage:

.18191

U. EAtirnates i o Y. Xb b Y Gamm Sources
Photon Tota

CUlWd Froma Norminal Bounding Fuel hintil Activity Noninal Fuel Bounding Fuel Energy Photonalsec
Radionuclide Template Fuel Bunup w Burnumup mWd) (CO lwentortes(CI) inventortes(C Group (boundling)
Ac-227 8.7758E-10 2,413.71 4,827.42 0.0oE40 2.12E-06 4.24E-06 Avg. NOV
Am-241 1.4352E-01 2,413.71 4.82742 OOOE+00 3.46E+02 8.93E+02 0.0150 2597+t14
Am-242m 2.8698E-04 2,413.71 4,827.42 .OODE+00 6.93E-01 1.39E+OO MOC50 5238E313
Am-243 6.2565E-04 2,413.71 4,827.42 0.00E+00 1.61 E+00 3.02E+00 O.O37s 4.996E313
C-14 4.790tE45 2,413.71 4,827.42 0.00D+00 1.16E-01 2.31E-t 0.0575 S.772E.13
C036 8.029747 2,41371 4,827.42 O.ODE+00 1.94E-03 3.88E-03 0.0Gt0 2.006+t13
Cn-243 2508tE-04 2.413.71 4,627.42 O.3OE400 6.05E-t 121ES00 0.1250 2.017E+13
Cm-244 4.9015E402 2,41371 4,827.42 0.OE+00 1.18E+02 2.37E+02 02550 2 E482.13
Co-60 25581E43 2,413.71 4,827.42 O.ODE+00 6.17E+00 1.23E+01 03750 1.o72E+13
Cs-134 4.0536E-05 241371 4,827.42 0.00E+00 9.78E42 1.96E41 05750 2.493E14
Cs-135 1.4433E-5 2,41371 4,827.42 0.0E4+O 3.48E42 &69742 0.8500 3448E+12
Cs-137 1.3979E+00 2,413.71 4,827.42 O.0OE+00 3.37E+03 6.75+03 12500 32373.12
Eu-154 2.0203E42 2,41371 4,827.42 O.OGE+00 4.88E+01 9.75E+01 1.75X 1.014.+11
Eu-t55 1.7684E-03 2,413.71 4,827.42 0.00E+00 4.27E+00 8.54E+00 2.2500 163a+07
Fe-55 4.3136E-05 2,413.71 4,827.42 O0.OEOD 1.04E41 2.08E-01 Z756 3.346E+97
H-3 2.0769E42 2,41371 4.827.42 .OODE+0 5.01E+01 1.S03+02 3SOG0 3445E406
1-129 9.8288E407 2,413.71 4J82742 O.OOE+D 2.37E-3 4.74E-03 65000 1.473E+06
Kr85 2.8214E42 2,413.71 4,827.42 O.OOE+OO 6.81E+01 1.36E+02 70 1.698E+05
Np237 1.1218E-05 2,413.71 4,827.42 O.OOE+O0 2.71 E42 5.42E42 110000 190E0+04
Pa-231 1.3036E409 2,413.71 4,827.42 O.OOE+00 3.15E46 629E-06
Pb-210 &5078E-11 2,413.71 4,827.42 O.O0E+00 2.05E-07 4.11E-07
Pm-147 3.6531E404 2,413.71 4,827.42 0.00E400 8.2E341 1.7tE+00
Pu-238 7.4564E42 2,413.71 4,827.42 0.003E00 1.80E+02 3.60E+02
PU-m239 .12342 2.41371 4,827.42 O.OE300 2.81E+01 5.61E+O1
Pu-240 1.5132E42 2,41a71 4,827.42 0.03E+00 35.E+01 7.31E301
Pu-241 9.0036E41 2,413.71 4,827.42 0.004+00 2.17E+03 4.35E+03
Pu-242 64260E405 2413.71 4,827.42 0.03E+00 1.5341 3.10E41
Ra-226 22804E-10 Z413.71 4,827.42 O.OGE+00 5.50347 1.10E46
Ra-228 52713E-12 2,413.71 4,827.42 O.OE+00 127E46 2.54E-08
Ru-106 6.1160E-10 2,413.71 4,827.42 0.OOE40 1.48E46 2.95E-06
Se-79 12377E45 2,41371 4,827.42 O.0E400 219E942 5.98E42
SN126 2.5210.E05 2,413.71 4,827.42 .ODE+00 6.08E42 1.22E-41
Sr-9G 9.1667E41 2,413.71 4,827A2 .OOE+O0 221E+03 4.43E+03
TC-99 3.9357E304 2,413.71 4,827.42 0.003+00 9.50341 1.90E+00
Th-229 12057E-10 2,413.71 4,827.42 QOOE+00 2.91E47 5.82E47
Th-230 2.1043E48 2,413.71 4,827.42 0.003E00 08E46 1.S2E.04
Tt-232 52972E-12 2,413.71 4,827.42 O.OE+00 1E28348 2.56E-08
TI-208 1.7474E47 2,413.71 4,827.42 0.00+400 4.22E44 8.44E44
U-26 4.7368E47 2,413.71 4,827.42 O.OE+00 1.14E-03 2.29E43 Thermal Power
U-3 2.5097E48 2,413.71 4,827.42 0.00E+00 6.63E05 1.21E-04 Nominal Net MM ounding
U-234 OE0-05 2,413.71 4,827A2 0.003+00 1.21E-01 2.41E01 Output NeatOutput
(-M235 -1.4489E46 2,413.71 0.00 3.29E43 O.ODE+00 3.29E43 Watts) (Wet)
U-236 7.6824E4-6 2413.71 4,827.2 0.003+00 1.83342 36632 1SE.+01 1.11.+G2
U-238 .2.6129E47 2,413.71 0.00 1.70E43 1.07343 1.70E-03 Total Total
Y-90 9.1699341 2,41371 4.827.42 O.OE+00 2.21E+03 4A43E+03
Other R _dbucldes 3.24E+03 6.48E+03
IL Tesult Selectin Summe ItmaP 9n. s .ar, and C>et .________-________.__
T mple Selection Summary -_-

rem 5FD Used Bais for Parameter Differences
Reactor Modr L LJir4WAIER TeaTow# a wnmsd hffwono: m

Ful CI I ZIC ZIRC This led idakt an all dwaatese ammo w
WOL NU C teentlhz: U U

SOL E chme % 123.1 o 0105_

Burnup Summy ______f -asis tor bumup used In asthnate:
rwnSFD 1 Eauae

96moinatt { I 2.413.7 Nl V palbded tcMeS hIavywhe ms deatyed.
Boundkng! 4,074oa~. apaedoeaearubm

Chak rrm

Stnup MEuftbr Given Bunup Ctinated SOL HllfGhen I01L NU1 ~~~~10.U81 1.03I
BudbsT- 20s97.

'Peedr Omnftwen, Or .mOVA. sta. OMMk or otrdeta cme.trg SMt Cf dalon seted foruel.

'Tothu ba for at bsl k sscdaed i Us worksbeet fWs be dvkded by 80M heavy meal mass toget spekc bunv4p veuea (MWGut)
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i1
Fued Radionuclide Inventory Worksheet

~L fund Sn~timvlate Juloruatlow-;s-,
FUelKawe! WORICESTER POLY INSTITflTE

SW ID8V. 287
Fund Units & DOW.u 2 -18 FLAT PLATES
Heavy Metal Mass: BOL.22.77ftg EOL.22.n53g
ROD $toage Site SRS

'Fuel dea SW" date: 2035
Esdiates as of: 2010

Templa: ATR (Ngt Wale_, Alml.. 80 t 100%, tJ)
mlatbe 0-up(s(UW4: 3672

Teuplate SOL H y Meom man (11 0.D0116689
Templat OaTbun 5 yeas

Estimated
Canister usage: J

18xaw I
0.72

I1TFl.`*jm-ta 7 Di K. N b Y. Yb Gammn Sources
Photon Total

CVUWd Fron Nominal Boundin Fuel Initial Actifity Nondnl Fuel Bounding Fuel EnerY Photonu/see
Radioeuctide Template Fuel Bumtp CUWd Bumup (UWd) d (cl) 1wentafte(C1I kwmntoe(Ct) Group (odng)
Ac-227 1.4545E-10 22.16 44.32 O.OOE+OD 3.22E-09 6.46E-09 Avg. HeV
An-241 1.t190E-03 22.16 44.32 0OOE+00 2.49E-02 4.96E-02 0.0150 8S51Et12
Arn-242m 4.5425E-07 22.16 44.32 0.00E+00 1.01E-06 2.01E-05 0.0250 1.842E+12
Arm-243 1.4921E-06 22.16 44.32 0.00E+00 3.31E-05 6.61E-05 0.0375 1.700E212
C-14 5.7244E-09 22.16 44.32 0.00E+00 1.27E-07 2.54E-07 00615 1671E.12
01-36 t.3124E-32 22.16 44.32 0O.OE+00 2.91E-31 5.82E-31 0.0850 1.066E+12
Cm243 23s76E407 2Zt-6 44.32 QOOEOO S.ZSE-06 t1.osE.s 0.1251) 922SE011

C-244 572042E-05 22.16 44.32 0.00Q+00 1.16E-03 33E-03 50200 .0433E+1
cceo- 382csE456 22.16 44.32 O.OoE+OO a47E404 t.6sE403 013Ms 4.372E+11

C-134 4.8695241 22.16 44.32 0.00+00 6.08E+01 t1E7+01 O7s. 4.559E+12
CS-135 3.4477E468 22-16 44.32 Q.OOE+CO 7.64E-5 1-s3E404 0.ssoD a 40o1+11

Cs-137 2.a73E+oo 22.t6 44.32 O.OoE+Co 637E+of 1.27E+02 12500 t1TEi
Eu-154 a2053E-02 22.16 44.32 O.OOE+CO 1.82E;00 3.61E+00 1.7500 6.561E4M

Eu-1s5 3.9134E402 2t16 44.32 OOO0E+CO a87E41 1.73E;40 22500 I1mE~io

Fe-6S 6.742sE403 22.1e 44.32 O OOE*oO 1A.9E-t ts39E41 2.7sco 7.s17E407

H-3 1.059sE-M 22.16 44.32 O.OOE+OO 2.35E-1 4.70E401 3soco0 8,78E

1-129 7-530CE407 22.16 44.32 QOO0E+OO 1.67E-M aw34E-M Sooco 4043 01

KI-5 2.&595E-C _22.16 _44.32 0O.o0+00 83E+OD 1127E+01 7.0000 4.55sEco
i-237 9.5479E206 22.16 44.32 O.OE+00 2.12E404 423-04 11.0000 5.175#-O
PS-231 6.9297E-10 22.16 44.32 0.OOE+00 1.9SE-06 3.9SE-06

J
J

Pb-210 317609E-12 22t16 44.32 O.OOE+00 6.33E-11 1.67E-10
O.OoE+Co

Pu-238 Zs0550E-2 22.16 44.3 0.00E+OO 4.55E-01 .11E-01
PU-239 4283s-04 22.16 44.32 o0OOE+00 9.49E-03 1.90E-2
Pu-240 2.4401E-04 22.16 44.32 0.00E+00 s541E03 1.0sE-02
Pu-241 6.8754E-02 22.16 44.32 .OOE+00 1.22+00 3.0sE+00
Pu-242 3.6329E-07 2Z16 44.32 0.00E+00 05E-46 1.61E-05
Ra-226 3.804E-1 2216 44.32 Q.CCE+00 &43E-10 1.69E-09
Ra-228 Zg29E-15 22.16 44.32 0.00E+00 6.63E-14 1.33E-13
RU-106 1.9055E-01 22.16 44.32 O.OOE+00 4.22E+00 645E+00
Se-79 1-2936E-05 22.16 44.32 0.OOE+00 2.7E244 5.73-04
Sn-126 1.15745-05 2216 44.32 0.00E+00 2.56E44 s.13E44
sr-90 2.750+00 22.16 44.32 o.OOE+00 6.104+01 1.22E+02
Tc-99 4.2239E-04 2Z16 44.32 o.ooE+00 9.36E-03 1.87E-02
Th-229 1.88482-12 22.16 44.32 0.00E+00 4.1SE-11 8.35E-11
Th-230 1.7042E-06 22.16 44.32 0.00E+00 3.78E-07 7ssE-07
Th-232 7.8132E-15 22.16 44.32 O.OOE+00 1.73E-13 3.46E-13
TI-M26 4.4063E-06 22.16 44.32 0.OOE+00 s76E-07 1.9E-046

M232 1.3151E-07 22.1S 44.32 o.OOE+00 2i91E-06 .33-06
U-33 1.964-E09 22.16 44.32 0.00E+00 4.342-0 aE-08
U-234 1.8371E44 22.16 44.32 o.OoE+00 4.07E-03 .14E-03
11-235 -Z.72352E 22.16. 0.00 9.78E-03 9.72E-03 9.78E-03
J-236 1.5493E-05 2216 44.32 0.002+00 3.43E44 6.87E44

U-238 -4.28s1E-9 2216 0.00 613E-3 132-03 613E-03
Y-90 2.7505E+00 22.16 4.32 0.00E+00 6.10E+01 1222.02
Other Radbinucles 1.14E+02 2.28E+02

TLm mlf tarla SdS .,awav.~ flrr..a S.,,.a. ccii ChIeda,- i '

-

Thenmal Power

Nom l HmE BoundingI
I Oupt Hest OuIel

(waft) (watts)
1.12+ca T25ota

Total Total

::, ... ... 7 .,,

I .±.~~~~!!r..LFDUsed Basis10 forlitel OffaIrfncee!
IRmea h eeL..r.. UQWWATER Tarplwaned llarfek lb, mace:

I~~l~da:L..~~.....t~WNI hted mahaeeATR Teanpdai ibiawpa ro(ettdMie retgArl~l muct

NI mL w v IM17 n.I* -

10-nump Sumnmia (MWd~r

L

I4B1asis for burnup used In estlmate.

2V bxied - bft km fteheat MOW mmn fetftys
:4. beuI ng aseaanwrd lt msttelrdn WriteBoudihg:F _I

lstinuited fluuph

Bumu ultipier Glean Bunri fllEstim d M00 H WM lve E0OL1HEL z o-a Fz 0-0
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Fuel Radionuclide hventory Worksheet
5. Fue an Temlte ln ttm.2mt x

Fuel te: ZPRL (UALX-LEu) TAIWAN
alF 1 C: 554

Fuel Unts i Deacr: 35 -ASSEMBLY
Heavy Metl M : 80L.23.748kg; EOL=23.348kg
ROD Starage Site: SRS

'F decy tart da: 1997
Estmates as a: 2610

Tampkate: ATRh .Jg Waler, Axn.. eo b 100%, U)
'Treplate, B3umwp(W : 3572

Template SOIL Heavy Metal Uaa (UT): 000116689
Templ Decay Thw 10 years

Estinated
Canister usage:

180.9t7

F.Lltinstei on X. X6 b V. Yb Gama nres

Poton Total
CIIJWd Ffom Nominal Bounding Fuel Initial Activity Nominal Fuel Sounding Fuel I Energy Photonshaec

Te11plate Fuel Bumnup (UWdM' BuMupOAWd)' OCIm - bentaes(Cf) lnventodestc) : Goupu - boundinalRadionuclde
Ac-227 2.8404E-10 377.86 756.72 O.OOE+00 1.07E807 2.15E47 I Avg. MaVy
Am.241 1.4935E-03 377.86 756.72 O.OOE+00 5.64E-01 1.13E+00 I 0.0150 tn2B&+14
Am-242m 4A390E-07 377.86 755.72 0.ODE+00 18E-04 3.35E-04 I 00250 2.163E+13

Cl-S

377.86
377.86
377.86
377.86
377.86

756.72 O.OOE+00 5.63E-04 1.13E-03 I o.375
755.72 O.OOE+00 2.168E-06 4.32E-06 0.s7s 1.928E+13

1.A86E+13

0.ODE+00 4.96E-30 9.92E-30 e.eeso 1212E+13
Cm-243 O.OOE+OO 7.92E45
Cm-244 755.72 0.00E+00 1.62E-02
CO460 1.979sE4s 377.86 755.72 0.00E+00 748E-3 1.50E402 0.3750

9.079SE-02 377.86 755.72 O.OOE+00 .43E+01 6.86E+01 0.5750 7S73E+13
377.86 755.72 0.00E+00 1-3003 2.61E-03 0ossc 3.694E+12

Cs-1 755.72 O.OOE+00 9.67E+02 1.93E+03 I 12ic 1202E+12
Eu-154 O.OE+00 2.07E+01 4.14E+01 1.7500 43s90E+10
Eu-165
Fe-65 1.7797403
K-3 8.0065043 377.88 7s5.72

1.47E+01
1.34E+00
6.05E+00
5.69E-04
1.868+02

225sc Z903E+09
4.050E+07

1-129 7.5300E-07 377.8 755.72 000E+00 2.85E-04
KF-85

Pa-231
Pb-210

2.0706E41 377.86 755.72 O.OOE+OO 7.82E+01 710= 4.652DE01
9S07E-06 377.86 755.72 0.00E+00 3.61E-03 722E43 ttM ww 202E*o

75s.72 Q.OOE+00 4.81E-07 9.63E-07

PTm147 6.7974E401
755.72 O.OOE+00 4.47E09
755.72 0.00D+00 2.57E+02
755.72 0.00E+00 7.466+00Pu238 1.9755E402 377.86

895E49
5.14E+02
1.49E+01
3.24E-01
1.84E-1

Pu-239 42E8344 377B6 755.72 0.00E+00 .e2E-01
PU-240
PU-241
Pu-242
RA426
Ra-228

2.4390E44 377.86 755.72 O.ODE+00 9.22E-02
5.4058E42
a6329E407
&3742E-11
5.7734E-15
6.1356E43

377.86 755.72 O.OE+00 2.04E+01 4.09E+01
377.86
377.80
377.B
377.86
377.86

755.72 0.00E+00 1.37E44 2.75E-04
755.72 O.ODE+00 3.16E8- 6.33E4-0

0.00E+00 2.18E-12 4.36E-12
Ru-_06
Se-79 12936E45
Sn.126

sr-go

Th-229
Th1-230
Th-232

1.1574E-05
2.4417E+00
42239E44

377.86
377.86
377.86

755.72 Q00+00 4.37E43 8.75E43
755.72 0O.E0+00 9.23E+02 1.85E+03
755.72 0.00+00 1.SE041 3.19E41

1.1631E-14

755.72 OOOE+OD 1.08E49 2.16E-09
755.72 O.OE+00 95B-06 1.91E45
755.72 0.00E+00 4.39E-12 &79E-12
755.72 QOD.E+00 1.76E45 3.53E45
755.72 0.8OE+00 4.97E-05 9.94E45

T82De i4.6705E-8 37786
U-232 1.3151E47 377.86

I-233 2.1650E-0 377.B6
U-234 1.8399E44 377.88
U4-35 -47235E4B 377.86
U238 15493E45 37783
U23B 42851E49 377.86
Y-90 2.4423E+D0 377B6
Oiher Radrodes
If. 'Temnid~e Selectio Swranary. Baret _qr And teclks
Torslate Selection Summuaqr^

I S at. UH~ I TWATER W A

amM W ntkCf:- U

Thermal Power
Nominal Heat Bounding

0 Neat OuW
I ta) Ias)
1JoE4Cl ZtiSEeC

Total Total

Q.OD 1.0tE42 9.11E403 t.OE402
755.72 0.008E00 58E-03 t.17E-02

QOD 6.41E403 &.40E403 6.4tE43
755.72 O.OE+00 9.23E+02 1.85E+03

9.39E+02 tB88E+03

Basis for Parameter Differences:
Tin Tpla ws esd krobe kbog e asm:

ts W aewths AMR Two*aen ed pe petr (eiurirl marg ATR a wteile
ml"

I BOL Enrichment %:I 19.74998117 J 09to 100 __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

11umup SUIIIIIily (UWdf- je II~I 1 asis for bumrup used in estimate:

Nominal:
I 8.1-1111

Checks

Nominal:

S"AqN4dad* ua akrieteW d km as M"eatofee muandeasye&
75.71n~dn WW rpuaied jug e bkonatirrdkceei

~PU!,P~titPUW Estimtnaed Buanupf atimnated COL HlltGIv EOL MM
I I 1,001

'Reaclr hld-ncore ervl. eloage. 4Phi cr crOw dale ostng t tradateaedtre.
'Toa Sunu lor ue aedated tie wokleet nut be dd by BOt heavy m ass gel edfc bumvae (MW T)
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2010 Summary, Totals for all Spent Fuels

Gamma Souces

Nominal Fuel Bounding Fuel Photon Photonstsee
Radionuclide hwentoriaCi) Inventorias(C) Energy Group (bounding)
Ac-227 2.69E+02 3.t7E+02 Ang MeV
Am-241 2.61 E+06 3.74E+06 0.0150 3.t90E+18
Am-242m 6.62E+03 1.04E+04 0.0250 7.048E+17
Am-243 5.45E+03 8.48E+03 0.0375 6.421E+17
C-14 2.93E+04 3.86E+04 0.0575 6.967E+17
Cl-36 5.09E+02 6.83E+02 0.0850 3.991E+17
Cm-243 1.80E+03 3.18E+03 0.1250 3.026E+17
Cm-244 2.55E+05 4.40E+05 0.2250 3.409E+17
Co-60 2.02E+07 2.60E+07 0.3750 1.527E+17
Cs-134 1.82E+06 326E+06 0.5750 2.613E+18
Csa-35 4.00E+02 5.77E+02 0.8500 1.631E+17
Ca-137 4.16E+07 6.52E+07 1.2500 1.975E+18
Eu-154 1.12E+06 t.76E+06 1.750o 2.158E+15
Eu-155 3.27E+05 5.65E+05 22500 1.595E+15
Fe-55 3.13E+06 5.33E+06 2.7500 1.728E+16
H-3 2.87E+05 4.40E+05 3.50W 1.220E+12
1-129 2.23E+01 328E+01 5.0000 2.831E+09
Kr-85 2.05E+06 3.44W+0 7.0ooo 3258E+08
Np-237 1.99E+02 3.10E+02 i1.0000 3.739E+07
Pa-231 3.41 E+02 4.08E+02
Pb-210 5.02E-02 5.92E-02
Pm-147 7.35E+06 t.42E+07
Pu-238 9.38E+05 1.53E+08
Pu-239 4.80E+05 5.87E+05
Pu-240 3.50E+05 4755E+05
Pu-24 I.04l E+07 2.99E+07
Pu-242 4.96E+02 7.26E+02
Ra-226 8.79E-02 1.02E-01
Ra-238 1.38E+0o 1.67E+t0
Ru-10- .12E+05 1.1E6+mn
S1-79 3.68E+02 5.32E+02
Snu-23 3.88E+02 8.00E+02
Sr-90 3.54E+07 5.53E+07
Tro99 9.53E+03 t.44E+04
Th-229 t.79E+02 2.o8E+02
Th-230 8.24E+CO 7.48E+OO
Ther232 8.04E+5 0 8.40E+00
Tl-208 4.03E+04 4.89E+04
U-232 a.09E+05 .32E+05 Thermal Power
U-233 t.7ff+04 2.16E+04 Nomir Heat
U-234 1.01 E+04 125E+04 Output Bo1unding Hd
U-235 1.93E+02 2.66E+02 (waft) Oupu* (wafts)
U-238 2.83E+02 4.19E+02 t.00E+O 14E+00
U-238 ii89E+02 8.0E+02 Total Tolal
Y-90 3.54E+07 5.53E+a7
Ofthr Radionucdides 5.69E+07 8.87E+07

ITote Canister Usag Sumn r
Ir X t 0' x t irx 24 xti r 24-xts F HIC

Number of Car 4t 44ft 65s2.rt62440.

Ban, Fuel Transfer
t__66 _jAssemrbliess
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t

2010 Summary# Totals for 18 x 10' Canister . - f .

Gamma Sources
.. Total

-adionuclie .Nominal Fuel Bounding Fuel Photon Photonshec
Rarlionudlide ; - InventoriesCI) Iwentories(Cl) Energy Group (bounding)
Ac-227 2.99E+00 6.87E+00 Avg. UeV
Am-241 1.29E+06 1.78E+06 0.0150 1A83E+18
Am-242m 2.77E+03 3.82E+03 0.0250 3.101E+17
An-243 2.1 E+03 3.61 E+03 0.0375 21805E+17
C-14 2.26E+04 2.92E+04 0.0575 3.072E+17
CI-6 4.18E+02 5.42E+02 0.0850 1.751E+17
Cm-243 2.33E+02 3.51E+02 0.1250 1.417E+17
Cm-244 4.70E+04 6.71E+04 02250 1.491E+17
CO-60 1.51E+07 1.70E+07 03750 6.826E+16
Cs-134 9.86E+05 1t5E+06 .5750 1.040E+18
Cs-135 9.74E+01 1.47E+02 0.8500 9.240E+16
Cs-137 1.43E+07 2.49E+07 12500 1289E+18
Eu-1 54 6.53E+05 9.96E+0Q 1.7500 1.080E+15
Eu-155 1.55E+05 2.73E+05 22500 1.092E+15
Fe-55 1.00E+06 1.15E+06 2.7500 3.961E+13
H-3 1.09E+05 156E+05 35000 7.412E+11
1-129 5.20E+00 8.83E+00 5.00C0 4.408E+0B
Kr-8 9.32E+05 1.71E+06 7.0000 5.059E+07
Np-237 7.46E+01 126E+02 11.0000 5.796E+06
Pa-231 3.76E+00 8.56E+00
Pb-210 5.19E-03 7.12E-03
Pm-147 4.87E+06 9.64E+06
Pu-238 2.90E+05 5.04E+05
Pu-239 1.15E+05 131E+05
Pu-240 6.09E+04 8.66E+04
Pu-241 4.40E+06 1.13E+07
Pu-242 1.51E+02 1.88E+02
Ra-226 1 .44E-02 1.91 E-02
Ra-228 2.17E-01 4.27E-01
Ru-40e 3.57E+05 7.12E+0Q
Se-79 9.21 E+01 1.54E+02
Sn-126 8.62E+01 1.47E+02
Sr-90 1.33E+07 2.32E+07
To-9 2.98E+03 5.00E+03
Th-229 1.98E+00 4.56E+00
Th-230 1A6E+00 1.92E+00
Th-232 5.98E-01 6.31 E-01
11-208 3.98E+02 9.40E+02
U-232 1.08E+03 2.54E+03 Thermal Power
U-233 1.85E+03 1.96E+03 Nominal NMeat
U-234 3.89E+03 5.18E+03 Output Bounding Heat
U-235 1.09E+02 1.61 E+02 (watts) Output (Watts)
U-236 1.11 E+02 1.82E+02 4.95E+05 7.032+05
U-238 2.69E+01 3.34E+01 Total Total
Y-90 1.33E+07 2.32E+07 I
Other Radionuclides 2.58E+07 424E2+07

ITotal Carister isage
| 18' x 1 x 15 | 24' x 10' 24' x 15' HIC C

NurnberofCanstewS 1402-9 0.0 I 0.0 T 0.0 o 0.0 0.0 T

IBM Fuel Trn-sf-er-s I--

O Assemblifes
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I
2010 Summary, Totals for 180 x 15' Canister J

J
Gamma Sources

Total
Nominal Fuel Bounding Fuel Photon Photonalsea

Radionuclidkb Inventories(C) hwentories(CI) Energy Group (bounding)
Ac-227 2.42E+02 2.53E+02 Avq. M.V
Ar-241 4.51 E+05 6.92E+05 0.0150 1.119E+18
Am-242m 2.49E+03 4.52E+03 0.0250 2.333E+17
Am-243 1.32E+03 2.21 E+03 0.0375 2.145E+17
C014 3.98E+03 4.45E+03 0.0575 2.230E+17
CI-38 5.002E+01 5.77E+.1 0.0850 t.33E+t7
Cm-243 1.02E+03 1.91E+03 0.1250 9.930E+16
Cm-244 1.11 E+05 1.98E+05 0.250 1.138E+17
Co-GO 4.60E+06 7.96E+0 0.3750 5.080E+16
Cs-I 34 8.22E+05 1.29E+06 0.5750 9.122E+17
Cs-135 1.96E+02 2.76E+02 0.8500 6.058E+86
Cs-137 1.54E+07 2.26E+07 12500 6.055E+17
Eu-I 54 3.31E+05 5.30E+0o 1.7500 7.656E+14
Eu-I 55 1.486+05 2.56E+05 2250 5.023E+14
Fe-55 2.12E+06 4.16E+06 2.7500 1.322E+15
H-3 1.13E+05 1.73E+05 35000 4.742E+11
1-129 9.51 E+00 1.30E+01 5.0000 1.263E+09
Kr-85 7.52E+05 1.13E+06 7.0000 1.454E+0O
Np.237 5.14E+01 7.84E+01 11.0000 1.670E+07
Pa-231 3.02E+02 3.18E+02
Pb-210 4.08E-02 4.27E-02
Pm-147 2.386+06 4.36E+06
Pu-238 3.71 E+05 5.97E+06
PU-239 1.93E+05 2.44E+05
Pu-240 1.42E+05 1.80E+05
Pu-241 6.70E+08 9.79E+06
Pu-242 1.38E+02 2.34E+02
Ra-228 6.71 E-2 8.98E-02
Ra-228 1.22E+01 1.32E+01
Ru-106 2.53E+05 4.53E+05
Se-79 1.71 E+02 2.20E+02
Sn-120 2.25E+02 3.14E+02
Sr-go 1.31 E+07 1.83E+07
Tc-99 3.34E+03 4.73E+03
Th-229 1.63E+02 1.72E+02
Th-230 4.22E+00 4.43E+00
Th-232 3.48E+o00 377E+oo
TI-208 3.54E+04 3.75E+04
U-232 9.58E+04 1.02E+05 Themal Power
U-233 3.18E+03 6.22E+03 Nominal Heat
U-234 5.16E+03 5.49E+03 Output Bounding Heat:
U-235 2.20E+01 3.15E+01 (Watto) Output 4Matts}
U-236 7.84E+01 1 .06E+02 3.25E+05 4.89E+05
U-238 4.20E+01 4.30E+01 Total Total
Y-90 1.31 E+07 1.83E+07
Other Radionulides 1.88E+07 2.76E+07

lTotal Canister U Sag
j $x 16u Ll lIV 24'x1W 1 24x15 xI HC Uc

Number of Canistr . 1446.1 | 0.0 | 0.0 | 0.0 | 0.0

B8aro Fuel Transhn |

I o IAssebies

I

-4
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2010 Summary, Totals for 24" x 10' Canister

Ganuna Sources
-Tetal

- F ' i . U~~~~~~~~~~~~~ominal Fuel Bou~nding Fuel Photon Photonstsec
;Radionuclide : n-v hentoriespie kwbentories(Ci) Energy Group (bounding)
Ac-227 6.43E-04 1129E03 Avg. MOV
Am-241 1.84E+03 3.89E+03 0-0150 Z.047E+17
AnF242M 4.t1 E-01 823E-01 0.0250 4256E+16
Am-243 1.44E+00 2.89E+00 0375 a.712E+16
C-14 5.54E403 1.11E402 0.057 3.976E+16
CI-36 1.27E-26 2.54E-26 0.0850 2.402E+16
Cm-243 1.59E-01 3.19E-01 0.1250 1.626E+16
Cm-244 2.84E+01 5.69E+Ot 0225 2.073E+16
Co-GO 5.16E+00 1.03E+01 0.3750 9.024E+15
Cs-1 34 3.06E+03 6.12E+03 o.5750 1.472E+17
Cs-135 3.34E+00 6.68E+OD 0.8500 2.489E+15
Cs-137 1.97E+06 3.94E+06 12500 1.421E+15
Eu-i 54 2.38E+04 4.75E+04 1.7500 6.522E+13
Eu-1 55 4.67E+03 9.34E+03 22500 5.721E+o9
Fe-55 1t20E+02 2.40E+02 2.7500 3.234E+09
H4-3 4.43E+03 8.86E+03 3.5000 1.486E+07
1-129 7.30E-0t 1.45E+00 5.0000 8.401E+o0
Kr-85 1.05E+05 2.10E+05 7.000D 9.274E+04
Np-237 9.26E+00 1.85E+0O 11.00C0 1.039E+04
Pa-231 1.97E-03 3.95E-03
Pb-210 4.82E-05 9.64E-05
Pm-147 4.70E+04 9.40E+04
Pu-238 1.77E404 3.54E+04
Pu-239 4.15E+02 8.30E+02
Pu-240 2.36E+02 4.72E+02
Pu-24t 3.24E+04 0 48E+04
Pu-242 3.52E-01 7.04E-01
Ra-226 2.2282_04 4.43E-04
Ra-228 120E2-08 2.44E-08
Ru-106 6.16E+00 123E+01
Se-79 1925E+01 2.51 E+0t
Sn-.26 1.t2E+01 2 124E+01
Sr-90 1.87E+06 3.73E+06
TO-"9 4.09E+02 8.19E+02
ThF229 4S94E46 9.88E-06
Th-230 4.06E402 8.112E-02
The232 1.87E-08 3.74E-06
71-208 4.46E402 8.92E402

tl32 1C22E-01 2a44E-Ot rermlPower
U-233 2o0103 5.0t E-03 Noiiunal He0t , 0
U-234 t.79E+02 3.58E+02 Output Bounding Heat
UF-235 4.64E+00 728E+OO (waftt) output (wafts)
U-236 t.5OE+01 3.00E+Ot aE+04 4SE204
U-e38 8.t40-02 8.55E-02 Total Total
Y-90 t.87E+06 3.73E+06 1
Otewr Radionuclides 11 87E+06 3.75E+06

176tal Canbiser Usage Siit
I s' x la W vx t5 24- x sc0 24x 1S, Ht mI lOo

Nuiber at Carnst 0.0 | 0.0 165.3 0 .o j .o 0.0

|BareFuelTr.nsterx.
I O lAssemnblies
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I
2010 Summary, Totals for 240 x 15' Canister J

J2
J
J

Gamma Sources

Total
Nominal Fuel Bounding Fuel Photon Photonsetse

Radionuclide Inventories(CI htventories(CQ Energy Group (bounding)
Ac-227 2.35E+01 4.1_5E.1 Avg. UeV
An-241 6.30E+01 1.11 E+02 0.0150 5.208E+16
An-242m 4.37E-01 7.72E-01 0.0250 1.075E+16
Am-243 8.78E-02 1.55E-01 0.0375 9.202E+15
C-14 2.61E+O1 4.60E+01 0.0575 1.004E+16
Cl-36 5.10E-01 9.01E-01 0.0850 63S8E+15
Cm-243 1.10E-01 1.94E-01 0.1250 4.078E+15
Cm-244 5.84E+00 1 .03E+e01 09750 5.685E+15
C0040 9.17E+02 1.62E+03 0.375O 2.307E+15
Cs-134 2.08E+02 3.67E+02 0.5750 3.494E+16
Cs-135 8.06E+00 1.42E+01 0.8500 6.914E+14
Cs-137 5.24E+05 9.26E+05 1.2500 4.374E+14
Eu-154 5.42E+03 9.58E+03 1.750D 4.170E+13
Eu-155 7.52E+02 1.33E+03 2.2500 1.679E+09
Fe-55 9.32E+00 1.65E+01 2.7500 2Z688E+14
H-3 1.05E+03 1.86E+03 .5000 t.09tE+06
1-129 4.46E-01 7.89E-01 5.0000 3394E+06
Kr-85 3.37E+04 5.95E+04 7.0000 2Z540E+04
Np-237 3.52E-02 6.23E-02 11.000 2.006E+03
Pa-231 3.38E+01 5.98E+01
Pb-210 3.36E-03 5.94E-03
Pm-147 1.04E+03 1.83E+03
Pu-238 1 29E+02 2.29E+02
Pu-239 7.75E+00 1.37E+01
Pu-240 4.56E+00 8.05E+00
Pu-241 6.70E+02 1.18E+03
Pu-242 1.1 5E-02 2.03E-02
Ra-226 4.07E-03 7.20E-03
Ra-228 1 29E+00 2.27E+00
Ru-106 1.10E-02 t.94E-02
So79 9.97E+00 1.76E+01
Sn-126 1.12E+01 1.98E+01
Sr-go 5.33E+05 9.42E+05
Tc-99 9.16E+01 1.62E+02
Th-22D 1.32E+01 2.33E+01
Th-230 2.91E-01 5.14E-01
Th-232 3.60E+00 3.62E+00
TI-208 4.33E+03 7.65E+03
U-232 1.17E+04 2.07E+04 Thermal Power
U 2334 1 .12E+04 1.22E+.04 Nomiial Heat

2.30E+02 4.07E+02 Output Bounding Heal
U-235 1.88E-02 3.13E-02 (Wattsw Output (Wats)
U-236 3.74E-02 6.60E-02 5A4E+03 1A5+04
U-238 1.51 E-03 1.59E-03 Total Total
Y-90 5.33E+05 9.42E+05
Othr Radionulides 5.80E+05 1.02E+06

Total Canister Usage Pu=
I IuIIW I VZ1V 241xW 24g1 xI HOC MOO

Number of Caniserst 0.0 0.0 0.0 20

18a Fuel Transfer.
I 0 Assebies

I
J
j

j
-I

-d
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2010 Summary, Totals for High Integrity Canister (HIC)

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photonrsuec
Radionuclide . nventories(Col Iventories(C) Energy Group (bounding)
Ac-227 1.00E+00 1.50E+01 Avg. 1IeV
An-241 2.81E+04 3.20E+04 0.0150 4.614E+16
Am-242m 3A.E+02 3.50E+02 0.0250 9.605E+15
Amn-243 .8.9E+01 1.08E+02 0.0375 8.867E+t5
C-14 2.40E+01 4.11E+01 0.0575 9243E+15
CI-36 3.43E-01 6.73E-01 0.0850 5&516E+t1
Cm-243 120E+02 1.29E+02 0.1250 3.70BE+15
Cm-244 7.27E+03 9.24E+03 0.2250 4.723E+15
Co-SO 8.70E+03 1.05E+04 0.3750 2.054E+15
Cs-134 5.23E+03 5.46E+03 0.5750 4.077E+16
Cs-135 1.A2E+01 1.95E+01 0.8500 8.119E+14
Cs-137 7.21E+05 1.09E+06 1.2500 1.189E+15
Eu-154 1.04E+04 1.A9E+04 1.7500 2.6BOE+13
Eu-155 1.08E+04 1.14E+04 2200 2.99OE+1t
Fe-55 1.58E+03 2.18E+03 2.7500 9.729E+13
H-3 5.66E+03 7.28E+03 3.5000 1.918E+09
1-129 4.44E-01 7.40E-01 5.0000 5.858E+07
Kr-85 2.92E+04 5.10r+04 7.0000 6.746E+06
Np-237 1.91 E+00 2.27E+00 11.0000 7.744E+0S
Pa-231 1.45E+00 2.16E+01
Pb-210 1.492-04 2.16E43
Prn-147 4.93E+04 5.16E+04
Pu-238 1.192+04 1.44E+04
Pu-239 3.16E+03 8.31E+03
Pu240 7.17E+03 7.61 E+03
Pu-241 1.64E+05 2.6E+05
Pu-242 8.80E+00 1.07E+01
Ra-226 1.92E404 2.63E-03
Ra-228 5.48E-02 8.22E-01
Ru-106 1.J4+03 1.71E+03
Se-79 5.17E+00 1.1 5E+01
Sn-126 1.36E+01 2.10E+01
Sr-go 4.54E+05 8.08E+05
TC-99 1.59E+02 2.26E+02
Th-229 5.61 E41 8.43E+00
Th-23 I A1.402 1.88E41
Th-232 3.552-01 3.56E41
Tl-208 1.84E+02 2.77E+03 __
U-232 4.89E+02 7.50E+03 Thermal Power
U-233 1.16E+03 120E+03 Nominal Heat
U-234 1.64E+01 1.f5E+02 Output Bounding Heat
U-235 1.77E-01 3.83E41 fWatts) Output (Wafts)
U-236 2.39E+00 2.66E+00 g9sE.03 1J4E+04
U-238 4.32E2- 4.95E41 Total Total
Y-90 4.54E+05 8.08E+05
Other Radionuclides 7.26E+05 1.12E+06

Total Canister Usage Summary
laW x 10 18 x 15ts 241C | 24aa M. 1S IC |

NumberofCad sters 0.00.0 0.0 0. 1 Q62.4 j 0.0 |

IBa Fuel Transfen;
I O IAsserrities
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Revision 0

March 2003
Page C-573 of C-581



I ~~~~~I 5,

J
2010 Summary, Totals for MCO I J

-i
JGamma Sources

Total
Nominal Fuel Bounding Fud Photon Photonalsec

Radionuclide : Imentories(CiO Inventories(CI) nrgy Group (bounding)
Ac-227 2.52E-03 3.18E-03 Avg. MeV
Am-241 5.51 E+05 6.77E+05 0.0150 3.25tE+17
Am-242m 4.21 E+02 5.84E+02 0.0250 6.632E+18
Am-243 5.06E+02 8.08E+02 0.0375 .153E+16
C-14 4.87E+02 5.69E+02 0O.7s 7.046E+1f
Cl-aG 3.48E-01 6.96E-01 0.0850 3.682E+16
Cm-243 1.09E+02 2.18E+02 0.1250 2.481E+18
Cm-244 2.38fE+04 4.51 E+04 0.2250 3.159E+16
Co4-0 i.43E+03 2.58E+03 03750 1.366E+16
Cs-134 8.87E+01 1.16E+02 0.5750 2.979E+17
Cs-135 5.73E+01 7.02E+01 0O.0 3.191E+15
Cs-1 37 6.66E+06 8.06E+06f 12500 2.011E+15
Eu-154 4.24E+04 5.56E+04 1.7500 8.934E+13
Eu-i 55 2.24E+03 3.20E+03 2.2500 8.684E+09
Fe-55 3.33E+01 5.39E+01 2.7500 &ISOE+09
H-3 1.97E+04 3.01E+04 3.5000 7.413E+08
1-129 4.78E+00 5.78E+00 5.0000 3.163E+08
Kr-85 1.48E+05 1.78E+05 7.0000 3.636E+07
Np-237 4.82E+01 5.88E+01 11.00o0 4.171E+06
Pa-231 6.90E-03 8.29E-03
Pb-210 1-54E-04 2.06E-04
Pm-147 3.19E+03 3.75E+03
Puw238 1.34E+05 1.79E+0O
Pu-239 1.51 E+05 1.75E+05
Pu-240 1.22E+05 1.44E+05
Pu-241 3.48E+06 4.28E+0O
Pu-242 1.01 E+02 1.39E+02
Ra-226 5.942-04 7.58E-04
Ra-228 2.34E-6 4.64E-06
RUi106 327E-03 3.924-03
Se-79 6.06E+01 7.32E+01
Sn-126 1.09E+01 2.19E+01
Sr-F 4.70E+06 5.66E+06
TC-99 2.02E+03 2.43E+03
Th-229 5.88E-05 1.12E-04
Th-230 9.17E-02 1.12E-0
Th-232 2.38E-06 4.69E-06
Tl-208 7.58E-02 1.52E-01
U-232 2.05E-01 4.1 E-01 Thermnal Power
U-233 1.59E-02 2.75E-02 Nominal Heat
U-234 3.54E+02 4.19E+02 Output Bounding Heal
U-235 4.57E+01 5.25E+01 (Wafts) Output (Watts]
U-236 6.38E+01 7.51E+01 9.64E+04 1.182E+05
U-238 7.03E+02 7.05E+02 Total Total
Y-90 4.70E+06 5.66E+06
Other Radionudides 6.39E+06 7.73E+06

ITotal Canister Usage
I lrxsl I 1,15x I 24 xt1 1 24x1s I HIC I uCO I

tNuber of Canistors 0 0.0 0.0 I 0.0 0.0 403.0

[Bam Fuel Trans |a
0 O Assemblies

_jI

I

-

DOEtSNFIREP-078
Revision 0

March 2003
Page C-574 of C-581



2010 Summary, Totals for Bare Fuel Transfers

Gamma Sources
f - 7 . r: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Total:

Nominal Fuel Bounding Fuel Photon Photoslsec

Radionuclde -wertories(CI) hwentories(C) Energy Group bounding)
Ac-227 4.09E-02 8.16E-02 Avg. NOV
Am-241 2.88E+05 5.50E+05 0.0150 1.601E+17
Am-242m 5.95E+02 1.13E+03 0.0250 3218E+16
Ani-243 9.30E+02 1.74E+03 0.0375 3.017E+16
C-14 2.14E+03 4.26E+03 0.0575 3.705E+16
CI-36 4.02E+01 8.03E+01 0.0850 - 1I.7E+16
Cm-243 3.12E+02 5.71E+02 0.1250 1.301E+16
Cm-244 6.58E+04 1.21E+05 0.2250 1.528E+16
Co-60 4.91 E+05 9.82E+05 0.3750 6558E+15
Cs-134 6.44E+02 1.21E+03 0.5mo 1.395E+17
Cs-135 2.29E+01 4.32E+01 0.8500 2.970E+15
Cs-137 2.02E+06 3.76E+06 12500 75D9E+16
Eu-154 5.57E+04 1.06E+05 1.7500 8.912E+13
Eu-155 5.88E+03 1.11E+04 22500 3.915E+11
Fe-55 5.42E+03 1.08E+04 2.7500 1.213E+11
F13 3.40E+04 6.32E+04 350C0 1.758E+09
1-129 121E+00 224E+00 5.0000 7.513E+08
Kr-85 5.37E+04 1.00E+06 7.000 8657E+D7
Np-237 11.40E+01 2.59E+01 11.0000 9.941E+06
Pa-231 5.132-02 1.02E-01
Pb-210 4.73E-04 9.34E-04
Pm-147 320E+03 6.04E+03
Pu-238 1.13E+05 1.94E+05
Pu-239 1.70E+04 2.77E+04
Pu-240 1.78E+04 3.58E+04
Pu-241 1.32E+06 4.14E+06
Pu-242 9.65E+01 1.53E+02
Ra-226 1.29E.03 2.54E-03
Ra-228 1.03E-02 2.07E-02
Ru-106 3.28Et01 6.18E-01
So-79 1.63E+01 3.03E+01
Sn-126 2.92E+01 5.36+E01
Sr4O 1.44E+06 269E+06
Tc-99 5.31 E+02 9.87E+02
Tb-229 3.03E-02 6.05E-02
Th-230 1.202-01 2.3BE-01
Th-232 1.04E-02 2.082-02
11-208 1.70E+00 3.37E+00
U-232 4.60E+00 9.11E+00 Thernal Power
U-233 6.25E+00 125E+01 Nominal Neat
U-234 2.71 E+02 5.32E+02 Oulput Sounding Heat
U-235 1.17E+01 2.31 E+01 Walt)s Output IWaft)
U-236 1.21 E+01 2.282+01 4.47E+C4 A42E+04
U-238 1.62E+01 1.85E+01 Total Total
Y4-0 1.44E+06 2.69E+06
Oler Radionuclides 2.66E+06 5.05E+06

o~atal Canister Uane Suame
18 x I0, 18 x 15' 24u x 10 24hx15 HIC MOO

Nuer of Cant 0.00.0 0.0 0.0 0.0 0.0

Ware Fuel Transfers BWR PWR
166 [Assemblies I 87 F79

DOE/SNF/REP.078
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A
2010 Summary, DBE category: Stable Metals, Intact J

J
JGamau Sources

Total
Nominal Fuel Bounding Fud Photon Photonsasec

Radionuclide - -ventories(Cf) Inventories(C) Energy Group (bounding)
Ac-227 2.98E-03 5.93E-03 Avg. MlV
Am-241 2.32E+04 4.51 E+04 0.0o50 1t87E+18
Amn-242m I1.46E+01 2.88E401 0.0250 3.374E+17
Amr-243 4.31E+01 7.70E+01 0.0375 3.067E+17
C-14 3.46E+01 6.92E+01 0.0575 3.099E+17
Cl-35 6.27E-01 1.25E+00 0.0850 1.940E+17
Cm-243 8.86E+00 1.57E+01 0.1250 .562M+17
Cmn-244 5.57E+03 9.19E+03 02250 1.652E+17
Co 60 9.04E+03 1.80E+04 0.3750 7.699E+10
Cs-134 1.73E+06 3.09E+06 0.5750 1.158E+18
Cs-135 2.18E+01 4.23E+01 0.8500 1.263E+17
Cs-137 1.36E+07 2.64E+07 1.2500 2.825E+16
Eu-154 3.86E+05 7.26E+05 1.7500 1D.02+15
Eu-155 1.72E+05 3.17E+05 22500 15465E+15
Fe-55 9.85E+04 1.81E+05 2.7500 1.016E+13
H-3 4.29E+04 8.26E+04 35000 1.152E+12
1-129 4.07E+00 7.94E+00 5.00.0 6.245E+07
Kr-85 1.10E+06 2.11 E+06 7.000o 7.1585+06
Np-237 6.47E+01 1.21E+02 11.0000 .1965E+06
Pa-231 8.89E-03 1.76E-02
Pb-210 1.79E-04 3.57E-04
PFm147 6.75E+06 1.31E+07
Pu-238 2.07E+06 3.70E+05
Pu-239 1.02E+04 2.03E+04
Pu-240 5.45E+03 1.08E+04
Pu-241 9.45E+05 1.82E+06
PL-242 6.75E+00 1.27E+01
Ra-226 7.57E-04 1.51 E-03
Ra-228 1 .70E-04 3.41 E-04
Ru-108 5.81E+06 1.11E+06
Se-79 7.09E401 1.38E402
Sn-126 6.29E401 123E+02
Sr-go 1.29E+07 2.49E+07
Tc-99 2.32E+03 4.52E+03
Th-229 5.02E-04 1.00E-03
Th-230 1.41 E -01 2.80E-01
Th-232 1.59E-03 1.60E-03
Tl-208 2.45E-01 4.76E-01

U-232 6.96E-01 1.35E+00 Thermal Power
U-233 1.15E-01 229E-01 Nominal Heat
U-234 7.77E+02 1.53E+03 Output Bounding Heat
U-235 2.22E+01 3.74E401 (watts) Output (wats)
U-236 8.47E+01 1.64E+02 2.14E+05 4.10E+05
U-238 3.54E+00 3.61E+00 Total Total
Y-90 1.29E407 2.49E407
Other Radionudides 1.94E+07 3.73E407

Total Canister Usa g
[IrRI f |i sir 24 x O I | 2VXl5 U uCO

Number o CanisteiF t1017.1 FI 236.9 165.3 0.0 1.0 0.0

|Bire Fu0 Tae5offC5
0 O Assembies

j

-J
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2010 Summary, DBE category: Stable Metals, Not Intact

Gamma Sources

Total
Nrnoinal Fuel Bounding Fuel Photon Photonstsec

Radionuclide ilvVntresf(Ci) kwontOdbs(C) EnergY Group (bounding)
Ac-227 o.ooE+00 o.OOE+00 Avg. UeV
An-241 O.OOE+00 O.OOE+0o 0.0150 0.000E00
Am-242m o.OOE+00 O.OOE+00 0.0250 O.OOOE+.O
Am-243 .O0E+00 O.OOE+O0 Q.0376 O.FOE +OD

C-14 O.OOE+00 O.OOE+00 0.0576 O.ODOE+00
CI-36 o.ooE+00 .O0E0+00 0.0o50 o.ODOE+O0
Cm-243 o.OOE+00 Q.ooE+00 0.1250 o.ODOE+00
Cm-244 O.OOE+00 O.OOE+00 02250 O.ODOE+00
Co-40 0.O0E+00 O.OOE+00 0.3760 O.ODE0o00
Cs-134 O.O0E+00 O.OOE+00 0Q5750 0.0OE+00
Cs-1 35 0.OOE+00 0.00+00 0 0.000CE+00
Cs-1 37 0.001+00 O.OOE+00 1.2500 QOD.OE+CO
Eu-1 54 O.OOE+00 O.ooE+00 1.7500 O.000E400
Eu-1 55 O.00E+00 O.O0E+00 22500 O.OE+00
Fe-55 0.00+00 o.ooE+00 2.7500 O.ODE+00
H-3 O.OOE+00 O.OOE+00 3.500D .OOOE+00
1-129 0.00+00 0.OOE+00 6.0oo 0.00OE+00
Kr-8s O.OOE+00 O.OOE+00 7.0000 0.006E+00
Np-237 o.OoE+00 0.OOE+00 11.0D 0.OO0E+00
Pa-231 0.OOE+0O Oe.OE+o0
Pb-210 o.OOE+00 O.OOE+00
Pm-147 O.OOE+0O O.O0E+00
Pu-238 O.OOE+00 O.OOE+00
Pu-239 0.OOE+00 O.OOE+00
Pu-240 o.OOE+00 o.o0E+00
Pu-241 o.OOE+00 O.OOE+00
Pu-242 o.ooE+00 O.OOE+00
Ra-226 o.ooEeO0 O.OOE+00
Ra-228 o.OoE+00 o.ooE+00
Ru-106 O.NE+0 0 O.OOE+00
Se-79 0.00+00 O.OOE+00
Sn-126 O.OOE+00 O.OOE+00
Sr-90 o.OOE+00 O.X0E+00
TC-99 O.OOE+00 o.0oE+00
Th-.229 O.ONE+000 o.oE+eo
Th-M0 o.ODE+00 oeOOE+00

Th-23 o.OoE+eo ocoE1+00
TI-208 O.OOE+0O o.ooE+eo

U 2 o.ooE+00 .OOE+00 Thel Power
U-233 oeo.E+00 O.OE+00 Norninal eat -
U-234 o.00E+00 O.00E+00 output Sounding Heat
LF235 o.o0E+00 O.OOE+00 (Waft) output IWatts)
U-236 O.OOE+00 O.OOE+00 0E0+O00 .0640

238 O.NOE+00 o.OOE+00 TOMal Total
Y-90 O.NOE+00 O.OOE+00
Other Radionuclides 0.006+00 O.OOE+00

otal Canister Usage
I S 180 I s18 x 1S 24u108 I ' I SC I *C0 C

Number of Canisurs 0O. 0.0 0.0 0.0 0.0 0.0

BareFuel Tranfe
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I
2010 Summary, DBE category: Non-Metals, Intact J

I
IGamma Sources

Total
Nominal Fuel Boundmg Fuel Photon Photonsasear

Radbinuclide - riv or(Cie t(I entories(CI) Energy Group (bounding)
Ac-227 2.68E+02 3.01 E+02 Avg, MeV
Am-241 i.o7E+06 2.02E+0O 0.0150 1.068E+18
An-242m 3.73E+03 7.21E+03 0.0250 2.186E+17
Am-243 2.94E+03 5.58E+03 0.0375 2.003E+17
C-14 1.12E+04 1.97E204 0.0575 2.284E+17
CI-36 2.01E+02 3.60E+02 0.08o0 1239E+17
Cm-243 1.42E+03 2.66E+03 0.1250 &8877E+16
Cm-244 1.87E+05 3.42E+05 0.2250 1.068E+17
Co-BO 2.57E+06 4.51E+06 0.3750 4.590E+18
Cs-134 6.01E+04 1.14E+05 0.5750 8.870E+17
Cs-135 2.30E+02 3.62E+02 0.800 2.135E+16
Cs-137 1.50E+07 2.36E+07 12500 3.545E+17
Eu-154 3.01E+05 5.35E+05 1.7500 66B2E+14
Eu-155 8.96E+04 1.67E+05 2.2500 1.773E+13
Fe-55 8.47E+04 1.63E+05 2.7500 1.620E+15
H-3 1.32E+05 2.26E+05 6=000 4.350E*10
1-129 1.062+01 1.58E+01 5.0000 2.164E209
Kr-85 5.49E+05 8.45E+05 7.000o 2.492E+08
Np-237 5.90E+01 1.03E+02 11.0000 2.861E+07

J

Pa-231
Pb-210

2 3.86E+02
Q 5.03EwC

Pm-147 3.43E+06 6.66E+05
Pu-238 5.17E+05 8.49E+05
Pu-239 2.15E+05 2.76E+0O
Pu-240 1.63E+05 2.35E+05
Pu-241 724E+06 1.72E+07
Pu-242 3.21 E+02 4.87E+02
Ra-228 6.92E-02 8.04E-02
Ra-228 1.37E+O1 1.58E+01
Ru-106 1.89E+04 3.70E+04
80-79 1.87E+02 2.63E+02

I Sn-i26 2.60E+02 3.92E+02
Sr-go 1.21E+07 t.84E+07
Tc-99 3.53E+03 5.62E+03
Th-229 t.78E+Q2 2.00E+02
Th-230 429E+00 5.19E+00
Th-232 7.64E+00 7.99E+00
Ti-208 4.01 E+04 4.61 E+04
U-232 1.09E+05 1.25E+05 Thermal Power
U-233 1.61E+04 2.02E+04 Nominal Heg
UJL-234 4.81 E+03 6.22E+03 Output Bounding Heao
U-235 4.94E+01 9.45E+01 (Wafts Output (Watts)
U-236 6.72E+01 1.10E+02 2 98E+0 4.75E+05
U-238 4.18E+01 5.07E+01 ToW Total
y-9 go 211E+07 1 .84E+0y7
Other Radconudides 1.88E+07 3.03E+07

Total Canister Usap Summary
I 8x1l8 I IrxaS I 24x1W 24 x1IV OCO

umber of Canistera 166.9 r 848 M 0.0 r 27.0 4.0 I 18.0
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2010 Summary, DBE category: Non-Metals, Not Intact -

Gamuna Sources
Total

Nominal Fuel Bounding Fuel Photon Photonstsec
Radionuelide iwentories(Ci) knventorieslCI) Energy Group (bounding)
Ac-227 1 .06E+00 1.51 E+01 Awg. U1eV
Air-241 2.79E+05 3.55E+05 0.0150 1.954E+17
Arn-242m 9.53E+02 t.15E+03 0.250 3.939E+16
Arm-243 7.34E+02 1.OE+03 0.0375 3.568E4t6
C-14 3.68E+03 4AOE+03 0.0575 4.01tE+16
CF-36 6.82E+01 8.18E+t01 0850 2.124E+16
Cm-243 2.45E+02 3.49E+02 0.1250 1.665E+16
Cm-244 3.53E2.04 S.85E+04 02250 1.762E+16
Co-60 7.86E+06 1.16E+07 0.3750 7.646E+15
Cs-134 2.72E+04 4.69E+04 0.5750 1.379E+17
Cs-135 3.88E+01 5.15E+01 0.8500 6524E+15
Cs-i 37 2.53E+06 3.62E+06 12500 8.596E+17
Eu-154 1.44E+05 2.02E+05 1.7500 1.639E+14
Eu-155 350E+04 4.94E+04 2.2500 2.830E+13
Fe-55 2.57E+06 4.60E+06 2.7500 9.764E+13
F-3 3.18E+04 4.77E+04 35000 2327E+10
1-129 1.21 E+00 1.85E+00 5X00 3.667E+08
Kr-85 1.06E+05 1 .59E+0S 7.0000 4.223E+07
Np-237 9.60E+00 1.37E+01 11.0000 4.849E+06
Pa-231 1.54E+00 2.18E+O1
Pb-210 5.20E-04 2.57E-03
Pm-147 2.01E+05 3.42E+05
Pu-238 9.71 E+04 1.47E+05
Pu-239 1.25E+04 2.39E+04
Pu-240 t.98E+04 2.71 E+04
Pu-241 3.OOE+06 4.54E+06
Pu-242 7.1 1 E+01 1.06E+02
Ra-226 129E-03 3.87E-03
Ra-228 7.16E-02 8.42E-01
Ru-l06 1.16E+04 2.16E+04
Se-79 1.78E+01 2.90E+Ot
Sn-126 2.65E+O1 4.22E+O1
Sr-GO 2.04E+06 2.94E+06
TO-r9 6.07E+02 8.32E+02
Th-229 5.98E-01 8.48E+00
Th-230 1.38E-01 3.33E-01
Th-232 3.97E-01 4.00E-01
f1-208 1.88E+02 2.77E+03
U-232 5.08E+02 7.51 E+03 Thennal Power
U-233 1.25E+03 1.30E+03 Nominal heat:
U-234 4.05E+02 6.29E+02 Output Bounding Heat
U-235 2.29E+01 2.77E+01 IWatts) output Watts)
U-236 1.64E+01 2.05E+01 1A9E.9 s 248E+.
U-238 3.07E+01 3.15E+01 Total Total
Y-90 2.04E+06 2.94E+06
Other Radconuclides 3.98E+06 5.45E+06

total Canister Usage e n
I 1'10 t8 Ix S I 24u x to 24u5I "IC m oo u

Number of Cansters 19.7 352.8 0.0 0.0 148.4 0.0
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I
2010 Summary, DBE category: Other, Intact - - I

-I
Gamms Sources

Total
Nominal Fuel Bounding Fuel Photon Photonstsee

tadlonuclid. Inventories(Ci) lnfioreC1 Energ Group (bounding)
AC-227 1.22E-02 t.89E-02 Avg. MeV
Am-241 6.13E+04 7.15E+04 0.0150 9.739E+16
Am-242m 5.96E+01 1.13E+02 0.0250 2.O02E+16
An-243 4.89E+01 8.92E+01 0.0375 1.777E+16
C-14 3.15E+03 3.15E+03 0.0575 1.949E+16
C-36 3.72E+01 3.72E+01 0.0850 1.117E+16
Cm-243 2.71E+01 5.39E+01 0.1250 7390E+15
Cm-244 3.30E+03 6.37E+03 02250 9.562E+15
CO-GO 5.24E+05 525E+05 03750 4.166E+15
Ca-134 6.32E+02 1.43E+03 0.5750 7.658E+16
Cs-135 1.33E+01 1.82E+01 0.85a0 9.342£+14
Ca-137 1.84E+06 2.068E+06 12500 3.928E+16
Eu-154 9.88E+03 1.20E+04 1.7500 2.436E+13
Euw155 1.86E+03 3.24E+03 22500 2.472E+11
Fe-55 4.90E+03 5.01 E+03 2.7500 7.867E+09
H-3 3.06E+04 3.22E+04 3.5000 5.816E+06
1-129 1.03E+0O 1.19E+00 5.0W00 5.065E+07
Kr-85 4.83E+04 5.40E+04 7.0000 5.816E+06
Np-237 8.57E+00 9.54E+00 1 1.0000 6.669E+05
Pa-231 224E-02 3.57E-02
Pb-210 4.95E-03 4.95E-03
Pm-147 4.37E+03 8.53E+03
Pu-238 1.52E+04 2.03E+04
Pu-239 9.32E+04 9.58E+04
Pu,240 4.60E+04 4.73E+04
Pu-241 1.84E+06 1.90E+06
Pu-242 1.69E+01 2.11E+01
Ra-228 1.33E-02 1.33E-02
Ra-228 1.26E-03 1.26E-03
Ru-106 1.95E+02 4.45E+02
So-79 1.77E+01 1.98E+01
Sn-126 1.90E+01 2.39E+01
Sr-90 1.57E+06 1.72E+06
Tc-99 5.62E+02 625E+02
Th-229 4.73E-03 4.74E-03
Th-230 1.21 E+00 1.22E+00
Th-232 1274-03 1.27E-03
Tl-20S 8.07E-02 1.012E-01
U-232 2.18E-01 2.74E2O1 Therma Power
U-233 9.97E-01 9.99E-01 Nominal Heat
U-234 2.oSE+03 2.65E+03 Output Bounding Hea
U-235 223E+00 2.68E+00 (Wafs) Output (Watts)
U-235 3.15E+01 3.29E+01 3.50E+04 3.79i+'4
U-238 4.52E+00 4.73E+00 Total Total
YV90 1.57E+06 1.72E+06
Other Radlonucides 2.40E+06 2.62E+06

Total Canister Usage Sumo ry
IvX1 j rxI r 241 x I 24u13 r rCO

Number of Canisters 21.7 9.0 | 0. 0.0 1.0 I 0.0 I

3ar Fuel Transfers

O 0 Assemblies
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2010 Summary, DBE category: Other, Not Intact

Gamma Sources
Total

Nominal Fuel Bounding Fuel Photon Photonsfeec
Vladionucllde inventories(Ci) hventrisC Energy Group (bounding)
Ac-227 1.80E-01 1.82E-01 Avg. NeV
Am-241 1.18E1+06 124E+0 0.0150 4.417E+17
Arr242m 1.86E+03 1.90E+03 0.250 .945E+16
Am-243 1.69E+03 1.72E+03 0.0375 8161E+16
C-14 1.12E+04 1.12E+04 0.0575 9.876E+16
C1-36 2.02E+02 2.02E+02 0.0850 4.884E+16
Cm-243 9.78E+01 9.78E+01 0.1250 3.559E+16
Cm-244 2.42E+04 2.45E+04 0.2250 4.176E+16
Co060 928E+06 9 28E+06 0.3750 1.795E+16
C8-1134 1.06E+03 1.07E+03 0.5750 3.528E+17
Cs-135 9.57E+01 1.03E+02 0.8500 8.009E+15
Cs-137 8.68E+06 9.50E406 12500 6.930E+17
Eu-154 2.82E+0O 2.86E+05 1.7500 2.414E+14
Eu-155 2.85E+04 2.87E+04 22500 3.652E+12
Fe-55 3.75E+05 3.75E+05 2.7500 3.119E+11
H-3 4.96E+04 5.11E+04 3.5000 4.714E+08
1-129 5.44E+00 6.03E400 6.0000 1.871E+08
Kr-85 2.54E+05 2.72E+05 7.0000 2.141E+07
Np4237 5.76E+01 6.34E+01 11.0000 2.450E+06
Pa-231 2.71 E-01 2.75E-01
Pb-210 9.38E-04 9.54E-04
Pm-147 4.89E+04 4.94E404
Puw238 1.02E+05 1.39E+05
Pu-239 1.48E+05 1.71 E+05
Pu-240 1.16E+05 1.34E+05
Pu-241 3.09E+06 4.45E+06
Pu-242 7.95E+01 9.93E+01
Ra-226 3.34E-03 3.41E-03
Ra-228 5232-02 523E202
Ru-106 2.98E+01 2.98E+01
Se-79 7.43E+01 6.19E+01
Sn-126 1.92E+01 1.99E+01
Sr-90 6.78E+06 7.36E+oe
Tc49 2.51E+03 2.76E+03
Th-229 1.110E-0 1.10E-01
Th-230 4.50E-01 4.60E-01
Th-232 3.41E-03 3.79E-03
Tl-208 8.54E+00 8.54E+0o
U-232 2.31 E+01 2.31 E+01 Thermal Power
LL233 3.20E+01 3.20E+01 Nominal meat
U-234 1.46E+03 1.51 E+03 Output Bounding Meat
U-235 9.67E+01 1.03E+02 (Watts) Output (Wart)
U-236 8.30E+01 9.12E+01 8E4+O5 &OOE+05
U-238 7.08E+02 7.10E+02 Total Total
Y.90 6.78E+06 7.36E+06
Other Radionudides 123E+07 1.31 E+07

ITotal Canister Usage Sum-
I 11s x 1t I a1, x 15 24x1011 24'x15 l_ c mco

Number o tlstems 0. 0.0 0.0 0.0 8.0 385.0
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