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Fuel Radionuclide Inventory Worksheet

L. Fuel and Template Information ;< + .57 - Estmated
Fuel Name FRR MTR-S (U308-LEU) INDONESIA "Fuel decay start date 2010 Canister usage:
SNFID# 502 Estrmates as of 2030 18"x10"
Fuel Units & Descr: 142 - ASSEMBLY Template ATR (Ught Water, Alum , 60 to 100% U)
Heavy Metal Mass. BOL=177.5kg EOL=158 75kg *Template Burnup(MWd) 367.2
ROD Storage Site- SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 20 years
JI.Estmaates -~ « m Xn Xp b Y Yo Gamma Sources
. Photon Total
CiMwd From Nominal Bounding Fuel jnmal Activity N 1Fuel  Bounding Fuel Energy  Photons/sec
Radonuchde * Template Fuel Bumup (MWd)® Burnup (Mwd)? {Ci) Inventones({Ci) Inventones(Ci) Group (bounding)
Ac-227 6 6313E-10 16,809 59 33.619 19 0 00E+00 111E05 2 23E-05 Avg MeV
Am-241 2.0060E-03 16,809 59 33.619 19 0 00E+00 3 37E+01 6 74E+01 00150 3 549E+15
Am-242m 4.2429E-07 16,809 69 33,619 19 0 00E+00 7 13E-03 143E-02 00250 7.380E+14
Am-243 1.4899E-06 16,809 59 33,619 19 0 OOE+00 2 S0E-02 5 01E-02 00375 6 437E+14
C-14 57135E-09 16,809 59 33,619 19 0 0DE+00 9 60E-05 192E-04 00575 6 BO4E+14
CI-36 1.3124E-32 16,809 59 33.619 19 0 0OE+D0 2 21E-28 4 41E-28 00850 4 166E+14
Cm-243 1 6443E-07 16,809 59 33,61919 0 00E+00 2 76E-03 5 S3E-03 01250 2 819E+14
Ccm-244 2 9330E-05 16,809 59 33,619 19 0 0DE+00 4 93E-01 9 86E-01 02250 3 595E+14
Co-60 5 3186E-06 16,809 59 33,619 19 0 00E+00 8 94E-02 1 79E-01 03750 1 565E+414
Cs-134 3 1563E-03 16,809 59 33,619 19 0 0OE+00 5 31E+01 1 06E+02 05750 2 552E415
Cs-135 3 4477E-06 16,809 59 33,619 19 0 00E+00 § 80E-02 1 16E-01 08500 4 315E+13
Cs-137 2 0313E+00 16,809 59 33,619 19 0 00E+00 3 41E+04 6 B3E+04 1.2500 2 464E+13
Eu-154 2 4513E-02 16,809 59 33,619 19 0 0OE+00 4 12E+402 8 24E402 1 7500 1131E+12
Eu-155 4 B175E-03 16,809 59 33,619 19 0 0OE+00 8 10E+01 1 62E+02 2.2500 9 921E407
Fe-55 1.2397E-04 16,809 59 33,61919 0 00E+00 2 0BE+00 4 17E+00 27500 5 609E+07
H-3 4 5697E-03 16,809 59 33,619 19 0 00E£+00 7 68E+01 1 54E+02 3 5000 2 579E+05
1-129 7 5300£-07 16,809 59 33,619 19 0 00E+00 1.27E-02 2.53E-02 5 0000 1 467E+04
Kr-85 1 0850E-01 16,809 59 33,613 19 0 00E+00 1 82E+03 3 65E+03 7 0000 1 620€+03
Np-237 9 5561E-06 16,809 59 33,619 19 0 00E+00 1.61E-01 321E-01 11 0000 1 816E+02
Pa-231 2 0359E-09 16,809 59 3361919 0 00E+00 3 42E-05 6 B4E-05
Pb-210 4 9728E-11 16,809 59 33,619 19 0 00E+00 8.36E-07 1 67E-06
Pm-147 4 8502E-02 16,809 59 33,619 19 0 O0E+00 8 15E402 1.63E+03
Pu-238 1 8254E-02 16,809 59 33,619 19 0 00E+00 3 07E+02 6 14E+02
Pu-239 4 2810E-04 16,809 59 33,619 19 0 00E+00 7.20E+00 1.44E401
Pu-240 2 4368E-04 16,809 59 33,619 19 0 00E+00 4 10E+00 8 19400
Pu-241 3 3415E-02 16,809 59 33,619 19 0 00E+00 5 62E+02 1.12E+03
Pu-242 3 6329E-07 16,809 59 33,619 19 0 00E+00 6 11E-03 1 22E-02
Ra-226 2 2854E-10 16,809 59 33,619 19 0 00E+00 3 84E-06 7.68E-06
Ra-228 1.2426E-14 16,809 59 33,619 19 0 00E+00 2.09E-10 4 18E-10
Ru-106 6 3589E-06 16,809 59 33,619 19 0 00E+00 1 07E-01 2 14E-01
Se-79 1.2933E-05 16,809 59 33,619 19 0 00E+00 2 17E-01 4 35E-01
Sn-126 1 1574E-05 16,809 59 33,619 19 0 0OE+00 1 95E-01 3 89E-01
Sr-80 1 9248E+00 16,809 59 33,619 19 0.00E+00 3.24E+404 6 47E+04
Tc-99 4.2239E-04 16,809 59 33,619 19 0.00E+00 7 10E400 142E4+01
Th-229 5 0953E-12 16,809 59 33,619 19 0 00E+00 8 57E-08 171E-07
Th-230 4 1885E-08 16,809.59 33,619 19 0 00E+00 7 04E-04 141E-03
Th-232 1.9270E-14 16,809 59 33,619 19 0 00E+00 324E-10 6 48E-10
TH208 4 6024E-08 16,809.59 33,619 19 0 00E+00 7 74E-04 1.55E-03
U-232 1.2582E-07 16,809 59 33,619 19 0 DOE+00 2 11E-03 4.23E-03 Thermal Power
U-233 2.5825E-09 16,809.59 33,619 19 0 00E+00 4 34E-05 8 68E-05 ¢ IHoeat B ding
U-234 1.8450E-04 16,809 59 33,619 19 0 00E+00 3 10E+00 6.20E+00 Output - Heat Output
U-235 -2 7235E-06 16,809 59 000 7 67E-02 3 09E-02 7.67E-02 (Watts) (Watts) "~ -
U-236 1.5493E-05 »16,809 59 33,619 19 0 DOE+00 2 60E-01 5.21E-01 4.01E+02 8 01E+02
U-238 -4 2851E-09 16,809 §9 000 4 77E-02 4 77E-02 4.77E-02 Total Total
Y-90 1.9254E+00 16,809 59 33,619 19 0 00E+00 3 24E+04 6 47E+04
Other Radionuctides 3 25E+04 6 S0E+04
T11. Template Selection S v, Burnup Summary, and Checks =~ > 5"y~ < - = A
Template Selection Summary
From SFD Used |Basis for Parameter Drtferences:
Reactor Moderstor- LIGHT WATER UIGHT WATER [This Template was used for the following reasons
Fuel Claddi ALUM ALUM [Thes fuel matches ATR Tempiata on all but one parameter {ennchmen() making ATR a reasonabie }
BOL HM C. u U maich.
BOL Envichment % 20 60 10 100
[Bumup Summary (MwWd)* |Basis for burnup used in estimate-
From SFD Estwmated |
Nominal [ 16,809 59{Nomnal bumip calcutated from the heavy metal mass destroyed
Bounding | 33 619 19{Bounding bumup assumed 1o be twice nommal burrup
Checks
Estimated Bumup/ .
B L Given Bumup Estimated EOL HWGiven EOL HM -
Nominal | 030) 101
Bounding | 0 60
'Reactor shutdown, core removal, storage, shipping or other date confinning that irradiaton ceased for fuel
*Totat bumup for aft fuel d with this heet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information ;" > 3% Estimated
Fuel Name: FRR MTR-S (U308-LEU) PERU 'Fuel decay stact date: 2010 Canister usage: !
SNF ID #: 504 Estimates as of: 2030 18"x10° —
Fuel Units & Descr: 23 - ASSEMBLY Template: ATR (Light Water, Alum., 60 to 100%, U)
Heavy Metal Mass: BOL=32.2kg: EOL=28 S8kg *Template Bumup(MWd): 3672 -
ROD Storage Stte: SRS Template BOL Heavy Metal Mass (MT): 000116689 H
Template Docay Time* 20 years i
. Estimates 3+ 7.5 m X, X, b Yo Yo Gamma Sources !
- . Photon Total
CvMWd From N U Bounding Fuel intial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template Fuel Burnup (MWd)? Burnup (MWd)® [{=0)] Inventories(Ci)  Inventones(Ci) Group (bounding) l
Ac-227 6 6313E-10 3,048 40 6,098 80 0 OOE+00 2 02E-06 4 04E-06 Avg MeV -
Am-241 2 0060E-03 3,049 40 6,098 80 0 00E+00 6.12E+00 1 22E+01 00150 6 438E+14 J
Am-242m 4.2429E-07 3,049 40 6,098 80 0 OOE+00 1.29E-03 2 59E-03 00250 1.339E+14
Am-243 1 4899E-06 3,049 40 6.098 80 0 0CE+00 4 54E-03 9 09E-03 00375 1 168E+14
C-14 5 7135E-09 3,049 40 6,098 80 0 00E+00 174E-05 3 48E-05 00575 1.251E+14
Ci-36 1 3124E-32 3,049 40 6,098 80 0 00E+00 4 00E-29 8 00E-29 00850 7 557E+13 t
Cm-243 1 6443E-07 3.04940 6,098 80 0 00E+00 5 01E-04 1.00E-03 0 1250 5 114E+13 _j
Cm-244 2.9330E-05 3,049 40 6.098 80 0 00E+00 8 94E-02 1.79E-01 02250 6.521E+13
Co-60 5 3186E-06 3,049 40 6.098 80 0 00E+00 1 62E-02 324E-02 03750 2.839E+13
Cs-134 3 1563E-03 3,049 40 6,098 80 0 DOE+00 9 62E+00 1 92E+01 0 5750 4 630E+14 -
Cs-135 3 4477E-06 3,049 40 6.098 80 0 00E+00 1 D5E-02 2.10E-02 08500 7.828E+12 1
Cs-137 2 0313E+00 3,049 40 6,098 80 0 00E+00 6.19€+03 1.24E+04 1.2500 4 470E412 l
Eu-154 2 4513E-02 3,049 40 6,098 80 0 00E+00 7 47E401 1 49E+02 17500 2.052E+11 1~
Eu-155 4 8175E-03 3,049 40 6,098 80 0 O0E+00 147E+01 2.94E+01 2.2500 1.800E+07
Fe-55 1.2397E-04 3,049 40 6,098 80 0 00E+00 3 78E-01 7 S6E-01 2.7500 1.017E+07
H3 4.5697E-03 3,049 40 6,098 80 0 00E+00 1 39E+01 2.79E+01 3.5000 4 679E+04
1-129 7.5300E-07 3,049 40 6,098 80 0 00E+00 2 30E-03 4 59E-03 5 0000 2 663E+03
Kr-85 1 0850E-01 3,049 40 6,098 80 0 O0E+00 IJNE+02 6 62E+02 7.0000 2.940E402
Np-237 9 5561E-06 3.049 40 6,098 80 0 00E+00 2 91E02 5 83E-02 11.0000 3.206E+01
Pa-231 2 0359E-09 3,049 40 6,098 80 0 00E+00 6.21E-06 1.24E-05
Pb-210 4 9728E-11 3,049 40 6,098 80 0 00E+00 152E-07 3 03E-07
Pm-147 4 8502E-02 3,049 40 6,098 80 0 00E+0Q 1 48E+02 2 96E+02 i
Pu-238 1 8254E-02 3,04940 6,098 80 0 00E+0Q § 57E401 1 11E+02 __j
Pu-239 4.2810E-04 3,049 40 6,098 80 0 00E+00 1 31E+00 2 61E+00 -
Pu-240 2 4368E-04 3,049 40 6,098 80 0 00E+00 7 43E-01 1 49E4+00
Pu-241 3 3415602 3,049 40 6,098.80 0 00E+00 1 02E+02 2 04E+02
Pu-242 3 6329E-07 3,049 40 6,098 80 0 00E+00 1 11E-03 2 22603
Ra-226 2 2854E-10 3.049 40 6,098.80 0 0DE+00 6 97E-07 139€-06 ,
Ra-228 1 2426E-14 3,049 40 6,098.80 0 00E+00 3 79E-11 7 58E-11 __:
Ru-106 6 3589E-06 3,049 40 6,098 80 0 00E+00 1 M4E-02 3 88E-02 N
Se-79 1 2933E-05 3,049 40 6,098.80 0 00E+00 3 94E-02 7 89E-02
Sn-126 1 1574E-05 3,049 40 6,098.80 0 00E+00 3 S3E-02 7 06E-02
Sr-90 1 9248E+00 3,049 40 6,098 80 0 00E+00 5 87E+03 1 17E+04
Tc-99 4 2239E-04 3,04940 6,098 80 0 0DE+00 1.29E+00 2 58E+00 |
Th-229 5 0953E-12 3.049 40 6,098 80 0 00E+0Q 1.55E-08 3 11E-08 . ‘r"!
Th-230 4 1885E-08 304340 6,098 80 0 00E+00 1.28E-04 2 S5E-04
Th-232 1 9270E-14 3,049 40 6,098 80 0 00E+00 5 88E-11 1 18E-10
T1-208 4 6024E-08 3,049 40 6,098 80 0 00E+00 1.40E-04 2 81E-04 [
U-232 1 2582E-07 3,049 40 6,098 80 0 00E+00 3 84E-04 7 67E-04 Thermal Power N
u-233 2 5825E-09 3,049 40 6,098 80 0 00E+00 7 88E-06 1 58E-05 ) Heat <+ Bounding -
uU-234 1 8450E-04 3,049 40 6,098 80 0 00E+00 5 63E-01 1 13E+00 Output Heat Output .
U-235 -2.7235E-06 3,049 40 000 114E-02 3 13E-03 1.14E-02 (Watts) (Watts) -
U-236 1 5493E-05 3,049 40 6.098 80 0 00E+00 4 72E-02 9 45E-02 7.27E+01 1 45E402 ,
U-238 -4.2851E-09 3.049 40 000 9 04E-03 9 03E-03 9 04E-03 Total Total H
Y-90 1 9254E+00 3,049 40 6,098 80 0 00E+00 5 B7E+03 1.17E+04 _J
Other Radionuchdes 5 90E+03 1 18E+04
T11. Template Selection Si v, Burmup Sunwnary, and Checks x67% @~ 7. 34
Temp S S y -
From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator: LIGHT WATER UGHT WATER Thes Template was used for the following reasons.
Fuel Ci g ALUM ALUM | This fuel matches ATR Templaie on all but one making ATR a
BOL HM C u u match.
BOL Envichment % 16.42857201 60 to 100 ,
[Bumup Summary (MWd)’ |Basis for bumup used in estimate* U
From SFD Estmated
Nominal | 3 049 40fNominal bumup cakulated from the heavy metal mass destroyed
Boundwng | 6.098.80}Bounding bumup assumed 1o be twice homnal bumup .
Checks '
Estimated Burnup/ -
p M Given p Estimated EOL HWGiven EOL HM
Normiant I 030
Bounding | 060
'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel ,
2Total bumup for all fuet assoaated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT) -
!
DOE/SNF/REP-078 March 2003 —
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Fuel Radionuchde Inventory Worksheet .

{L Fuel and Template Information ¢ fi. Estimated
Fuel Name FRR MTR-S (U3S12 LEU) CANADA 'Fuel decay start date 2010 Canister usage
SNF ID #: 513 Estimates as of 2030 18"x10'
Fuel Units & Descr: 35 - ASSEMBLY Template ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass  BOL=S0 75kg EOL=45 675kg 2Tempiate Bumup{MWd). 3672
ROD Storage Ste SRS Tempilate BOL Heavy Metal Mass (MT) 000116689
Tempiate Decay Time 20 years
1. Estimates &5 .. m Xn Xy b ¥n Yo Gamma Sources
Photon Total
CUMWd From Nominal Bounding Fuel initial Actvity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Rad Tid .' _ " ‘Template - Fuel Bumup (MWd)’ Bumup (MWd)’ {Ci) Inventones(Ci) Inventones(Ci) Group . (bounding)
Ac-227 6 6313E-10 4,806.12 9.612.25 0 00E+00 3 19E-06 6 37E-06 Avg MeV
Am-241 2 0060E-03 4,806 12 9,612.25 0 00E+00 9 64E400 193E+01 00150 1 015E+15
Am-242m 4.2429E-07 4,806 12 9,612.25 0 00E+00 2 04E-03 4 08E-03 00250 2.110E+14
Am-243 1.4899E-06 4,806 12 961225 0 COE+00 7 16E-03 1 43E-02 00375 1 B840E+14
C-14 5 7135E-09 4,806 12 961225 0 00E+00 275605 5 49E-05 00575 1971E414
CiL36 1.3124E-32 4,806 12 9,61225 0 0CE+00 6 31E-29 1.26E-28 00850 1.191E+14
Cm-243 1 6443E-07 4,806 12 961225 0 0QE+00 7 90E-04 1.58E-03 01250 8 060E+13
Cm-244 2 9330E-05 4,806 12 9,612.25 0 00E+00 141E01 2 82E-01 02250 1028E+14
Co-60 5 3186E-06 4,806 12 9,612.25 0 00E+00 2.56E-02 5 11E-02 03750 4 474E+13
Cs-134 3 1563E-03 4,806 12 9,612.25 0 00E+00 152E+01 3 03E+01 05750 7.298E+14
Cs-135 3 4477E-06 4,806 12 9,612.25 0 00E+00 1 66E-02 331E-02 0 8500 1.234E+13
Cs-137 2 0313E+00 4,806 12 9,612.25 0 00E+00 9 76E+03 195E+04 1.2500 7 O45E+12
Eu-154 2 4513E-02 4,806 12 9,612.25 0 00E+00 1 18E+02 2 36E+02 17500 3.234E+11
Eu-155 4 8175E-03 4,806 12 9,612.25 0 00E+00 2.32E+01 4 63E+01 22500 2.836E+07
Fe-65 1.2397E-04 4,806 12 9,61225 0 00E+00 5 96E-01 1.19E400 2 7500 1 604E+07
H-3 4.5697E-03 4,806 12 9,61225 0 00E+00 2 20E+01 4.39E+01 3 5000 7374E+04
1-129 7.5300E-07 4,806 12 9,61225 0 00E+00 3 62E-03 7.24E-03 50000 4 195E+03
Kr-85 1 0850E-01 4,806 12 9,612 25 0 O0E+00 5 21E+02 1 04E+03 7 0000 4 633E+02
Np-237 9 5561E-06 4,806 12 9,612.25 0 00E+00 4.59E-02 9 19E-02 11 0000 5 193E+01
Pa-231 2 0359E-09 4,806 12 9,612.25 0 00E+0G 9 79E-06 1 96E-05
Pb-210 4 9728E-11 4,806 12 9,612.25 0 00E+00 2.39E-07 4 78E07
Pm-147 4 8502E-02 4,806 12 9,612.25 0 00E+00 2.33E+02 4 66E+02
Pu-238 1.8254E-02 4,806.12 9,612.25 0 00E+00 8 77E+01 1 75E402
Pu-239 4.2810E-04 4,806 12 9,612.25 0 00E+00 2 06E+00 4.12E+00
Pu-240 2.4368E-04 4,806 12 9,612.25 0 00E+00 117E+00 2.34E+00
Pu-241 3.3415E-02 4,806 12 9,61225 0 00E+00 1 61E+02 321E+02
Pu-242 3 6329E-07 4,806 12 961225 0 00E+00 1 75E-03 3 49€-03
Ra-226 2.2854E-10 4,806 12 9,612 25 0 00E+00 1.10E-06 2 20E-06
Ra-228 12426E-14 4,806 12 9,61225 0 00E+00 5 97E-11 1.19E-10
Ru-106 6 3589E-06 4,806 12 961225 0 D0E+00 3.06E-02 6 11E-02
Se-79 1 2933E-05 4,806 12 9,612.25 0 00E+00 6.22E-02 124E-01
Sn-126 1 1574E-05 4,806 12 9,612.25 0 00E+00 5 S6E-02 1.11E-01
Sr-90 1.9248E+00 4,806 12 9,612.25 0 DOE+00 9.25E+03 1.85E+04
Tc-99 4.2239E-04 4,806.12 961225 0 00E+00 2 03e+00 4 06E+00
Th-229 5 (0953E-12 4,806.12 9,612.25 0 00E+00 2 45E-08 4 90E-08
Th-230 4 1885E-08 4,806 12 9,612.25 0 00E+00 2 01E-04 4 03E-04
Th-232 19270E-14 4,806 12 961225 0 00E+00 9 26E-11 185E-10
T-208 4 6024E-08 4,806 12 9,61225 0 00E+00 2.21E-04 4 42E-04
U-232 . 1.2582E-07 4,806 12 9,612 25 0 00E+00 6 05E-04 1.21E-03 Thermal Power
U-233 2 5825E-09 4,806 12 961225 0 O0E+00 1.24E-05 2.48E-05 Heat B cing
U-234 1 8450E-04 4,806 12 9,612.25 0 00E+00 8 87E-01 1.77E+00 Output  “Heat Output
U-235 -2.7235E-06 4,806 12 000 2 19E-02 8 84E-03 2.19E-02 (Watts) . (Watts)
U-236 1.5493E-05 4,806 12 9,612.25 0 00E+00 7.45E-02 149E-01 1.15E4+02 2.29E+02
U-238 -4.2851E-09 4,806 12 000 1 36E-02 1.36E-02 1.36E-02 Total Total
Y-90 19254E+00 4,806.12 9,612.25 0 00E+00 9 25E+03 1 85E+04
QOther Radionuciides 9 30E+03 1 86E+04
1. Template Selection S v, Burnup S v, and Checks 3an 7 -5
[Tempiate Sel: y |
From SFD Used ]|Basis for Parameter Differences-
Reactor Moderator: LIGHT WATER LIGHT WATER [Thes Template was used for the followng reasons
Fuel Cladding ALUM ALUM [This el matches ATR Template on all but one p. makng ATR a bl
BOLHMC 1Y) U maich.
BOL Enrichment %: 20 60 to 100
[Burmup s y (Mwd)* |Basis for burnup used in -
From SFD Estamated I
inal 4 806 12|Nominal bumup cakculated from the heavy metal mass destroyed.
Bounding | g 612.25[Bounding bumup assumed 1o be twice nomnal bumup
Checks
Estimated Burnup/
Burnup Multip Given Bumn E: d EOL. HM/Given EOL HM
N 1 030 10t
Boundng | 0 60
Reactor shutdown, core removal, storage, Shipping or other date confirming that Iraciation ceased for fuel
*Total bumup for all tuel assodiated with hus worksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWdA/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information %, <5 [ >3 Estimated
Fuel Name: FRR MTR-S (U3S12 LEU) GERMANY TFuel decay start date: 2010 Canister usage:
SNFID #: 519 Estimates as of* 2030 18°x10'
Fuel Units & Descr: 97 - ASSEMBLY Template: TRIGA-Al {(LW/AU-Zrx, Alum., 10 to 20%, U)
Heavy Metal Mass® BOL=155.2kg; EOL=131 804kg *Template Burnup(MWd): 665
ROD Storage Ste: SRS Template BOL Heavy Metal Mass (M), 0.00018
Template Decay Time. 20 years
I, Estimates - > - . m Xn Xo b Ya Yo Gamma Sources
N Photon Total
CVMWd From Nommal , BoundingFuel Initial Activity  Nominal Fuel  Bounding Fuel Energy . Photons/sec
Radionuclide Temp " Fuel p (MWd)® Bumup (MWd)? (CD) ) {Ci) ¥ ies(Ci) Group (bounding)
Ac-227 2 4556E-09 22,332 30 44,664 59 0 00E+00 5 48E-05 1 10E-04 Avg MeV —
Am-241 3 8752E-03 22,332.30 44,664 59 0 00E+00 8 65E+01 173E+02 00150 4 584E+15
Am-242m 1 8617E-06 22,332.30 44,664 59 0 00E+00 4 16E-02 8 32E-02 00250 9 465E+14
Am-243 2 3293E-07 22,332.30 44,664 59 0 0CE+00 5 20E-03 1 04E-02 00375 9 907E+14
C-14 4 3233E-05 22,332.30 44,664 59 0 00E+00 9 65E-01 1 93E+00 00575 9 157E+14
Ci-36 4 3023E-08 22,332.30 44,664 59 0 00E+00 961E-04 1 92E-03 00850 S5575E+14
Cm-243 1 9053E-07 22,332.30 44,664 59 0 DOE+00 4 25E-03 8 51E-03 01250 6.258E+14
Cm-244 1 7744E-06 22,332.30 44,664 59 0 00E+00 3 96E-02 7 93E-02 02250 5.052E+14
Co-60 4 3188E-03 22,33230 44,664 59 0 00E+00 9 64E+01 1936402 03750 2.076E+14
Cs-134 6 7188E-04 22,332.30 44,664 59 0 00E+00 1 50E+01 3 00E+01 05750 3.307E+15
Cs-135 3 1549E-05 22,332 30 44,664 59 0 00E+00 7 05E-01 1.41E+00 0 8500 3.519E+14
Cs-137 1 9489E+00 22,332.30 44,664 59 0 00E+00 4 35E+04 8.70E+04 12500 37E+H14
Eu-154 4 0301E-01 22,332.30 44,664 59 0 00E+00 9 00E+03 1 80E+04 17500 11366413
Eu-155 5 4000E-02 22,332 30 44,664 59 0 00E+00 1.21E+03 241E+03 2.2500 1 800E+08
Fe-55 15955€-04 22,332.30 44,664 59 0 O0E+00 3 56E+00 7.13E+00 27500 2.996E407
H-3 4 6571E-03 22,332 30 44,664 59 0 00E+00 1.04E+02 2 08E+02 35000 2051E+05
1129 7 3805E07 22,33230 44,664 59 0 00E+00 1 65E-02 3.30E-02 5 0000 2.520E+04
Kr-85 9 5684E-02 22,332 30 44,664 59 0 00E+00 2.14E+03 4.27€403 7 0000 2845E403
Np-237 14618E-06 22,332 30 44,664.59 0 00E+00 3.26E-02 6.53E-02 11 0000 3.235E+02
Pa-231 6 4782E-09 22,332 30 44,664.59 0 00E+00 1.45E-04 2 89E-04
Pb-210 6.3158E-14 22,332 30 44,664.59 0 00E+00 1.41E-09 282E09
Pm-147 3.9564E-02 22,332 30 44,664 59 0 00E+00 8 84E+02 177E+03
Pu-238 1.2008E-03 22,33230 44,664 59 0 00E+00 2 68E+01 S 36E+01
Pu-239 5 6917E-03 22,33230 44,664 59 0 00E+00 127E+02 2 S4E+02
Pu-240 2.2617E-03 22,332 30 44,664 59 0 00E+00 5 05E+01 101E402
Pu-241 6.1113E-02 22,332.30 44,664 59 0 00E+00 136E+03 2 73E403
Pu-242 3 0602E-07 22,332.30 44,664 59 0 DOE+00 6 83E-03 137602
Ra-226 2 6707E-13 22,332.30 44,664 59 0 00E+00 5 96E-09 1 19E-08
Ra-228 2 2556E-10 22,332.30 44,664 59 0 00E+00 5 04E-06 1 01E-05
Ru-106 3 1293E-06 22,332 30 44,664 59 0 00E+00 6 99E-02 1 40E-01
Se-79 1 2935E-05 22,332.30 44,664 59 0 00E+00 2 89€-01 5 78E-01
Sn-126 1 2238E-05 22,33230 44,664 59 0 00E+00 2 73e-01 S 47E-01
Sr-90 1 8195E+00 22,332 30 44,664 59 0 00E+00 4 06E+04 8 13E+04
Tc-99 4 4120E-04 22,332 30 44,664 59 0 OCE+00 9 85E+00 197E+01
Th-229 3 3308E-10 22,332 30 44,664 59 0 00E+00 7 44E-06 149E-05
Th-230 4 6526E-11 22,332 30 44,664 59 0 O0E+00 1 04E-06 2 08E-08
Th-232 2 3744E-10 22,332 30 44,664 59 0 00E+00 5 30E-06 1 06E-05
TI-208 1 8195E-08 22,332.30 44,664 59 0 00E+00 4 06E-04 B8 13E-04
U-232 4 9098E-08 22,33230 44,664.59 0 00E+00 1.10E-03 2.19E-03 Thermal Power
U-233 13140E-07 22,332 30 44,664 59 0 00E+00 293E-03 587E-03 I Heat Bounding
U-234 2.2571E-07 22,332 30 44,664 59 0 00E+00 5 04E-03 1 01E-02 Output ~ Heat Output
U-235 -2 6159E-06 22,33230 000 6 71E-02 8 66E-03 6.71E-02 {Watts) (Watts)
U-236 1.2719E-05 22,332 30 44,664 59 0 00E+00 2.84E-01 5 68E-01 5 80E+02 1 16E+03
U-238 -3 8857E-08 22,332 30 000 4 17E-02 4.09E-02 4.17E-02 Totat Total
Y-90 1 8211E+00 22,332.30 44,664 59 0 DOE+00 407E+04 8 13E+04
Other Radonuckdes 4 68E+04 9 35E+04
11, Template Selection S v, Burnip Sumumary, and Checks ¢+ -* & sbgor iy
Template S Yy R |
From SFD Used |Basis for Parameter Drfferences:
Reactor Moderator| LW AND U ZIRC HYDRIDE] LW AND U 2IRC HYDRIDE
Fuel Cladding ALUM ALUM
BOLHMC ity u u
BOL Enrichment %-| 19 99999963 1010201
lBumup Summary (MW(I)z |Basis tor burnup used in estimate:
From SFD Estimated
Nomnll'| 22 332 30{Nomnal bumwup calcutated from the heavy metal mass destroyed.
Bounding'| 44 664.59]Bounding bumup assumed 1o be twice nominal bumup.
Checks
Estimated Burnugp/
p i Given p Estimated EOL HWGiven EOL HM
AL FpY I 3 89
Bounding | 779
*Reactor shutdown, core removal, storage, shipping or other date confimmeng that iradiation ceased for fuel
*Total burnup for all fuel assoclated with thes worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

IL Fuel and Template information Lath g Estimated
Fuel Name FRR MTR-S (U3SI2 LEU) GERMANY "Fuel decay start date 2010 Canister usage-
SNF D #: 1067 Estimates as of 2030 18°x10°
Fuel Units & Descr 7 - ASSEMBLY Template ATR (Light Water, Alum , 60 10 100%. U)
Heavy Metal Mass BOL=14 7kg, EOL=12.936kg emplate Burmup(MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 20 years
1. Estimates .0 i m Xn Xp b -~ - Y Yo Gamma Sources
P - - N . Photon Total
Ccimwd From ‘Nonunal Bounding Fuel  initial Activity N IFuel  Bounding Fuel Energy  Photons/sec
Radionuclide "- Template Fuel Bumup (MWd)® Burmnup (MWd)z Ciy - Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 6 6313E-10 1,670 54 3,341 08 0 00E+00 1 11E-06 2.22E-06 Avg MeV —
Am-241 2 0060E-03 1,67054 3,341 08 0 00E+00 3 356400 6 70E+00 00150 3.527E+14
Am-242m 4.2429E-07 1,670.54 3,341 08 0 00E+00 7.05E-04 1 42E-03 0 0250 7334E+13
Am-243 1.4899E-06 1,670 54 3,341 08 0 O0E+00 2.49E-03 4 98E-03 00375 6 397E+13
C-14 5 7135E-09 1,670 54 3,341 08 0 00E+00 9 54E-06 1ELQS 00575 6 851E+13
C1-36 1.3124E-32 1,670 54 3,341 08 0 00E+00 2 19E-29 4 38E-29 00850 4 140E+13
Cm-243 1 6443E-07 1,670 54 3,341.08 0 D0E+00 2 75E-04 5 49E-04 0 1250 2.802E+13
Cm-244 2 9330E-05 1,67054 3,341.08 0 00E+00 4 S0E-02 9 80E-02 0.2250 3 572E+13
Co-60 5 3186E-06 1,670 54 3,341 08 0 00E+00 8 88E-03 1 78E-02 03750 1.555E+13
Cs-134 3 1563E-03 1,670 54 3,341 08 0 00E+00 5 27E+00 1 05E+01 0.5750 2.537E+14
Cs-135 3 4477E-06 1,670.54 3,341 08 0.00E+00 5 76E-03 115E-02 0 8500 4.289E412
Cs-137 2.0313E+00 1,670 54 3,341 08 0.00E+00 3.39E+03 6 79E403 12500 2 449E+412
Eu-154 2 4513E-02 1,67054 3,341 08 0 00E+00 4 0SE+01 8 19E+01 17500 1 124E+11
Eu-155 4 8175E-03 1,670 54 3,341 08 0 00E+00 8 0SE+00 1 61E+01 2.2500 9 B59E+06
Fe-55 1 2397E-04 1,670 54 3,341 08 0 00E+00 2 07e-01 4 14E-01 2.7500 5.574E+06
H3 4 5697E-03 1,670 54 3,341.08 ° 0 0OE+00 7 63E+00 1.53E+01 3.5000 2.563E+04
1-129 7 S300E-07 1,670 54 3,341.08 0 00E+00 1.26E-03 2 52E-03 5.0000 1 456E+03
Kr-85 1 0850E-01 1,670 54 3,341 08 0 00E+00 1 81E+02 3 62E+02 7 0000 1 608E+02
Np-237 9 5561E-06 1,670 54 3,341 08 0 00E+00 1 60E-02 3 19E-02 110000 1 BO3E+01
Pa-231 2.0359E-09 1,670 54 3,331 08 0.00E+00 3 40E-06 6 80E-06
Pb-210 4 9728E-11 1,670 54 3,341 08 0 DOE+00 8 31E-08 1 66E-07
Pm-147 4 8502E-02 1,670 54 3,341 08 0 00E+00 8 10E+01 1.62E+02
Pu-238 1 8254E-02 1,670 54 3,341.08 0 D0E+00 3 0SE+Q1 6 10E+01
Pu-239 4 2810E-04 1,670 54 3,341.08 0 00E+00 7.15E-01 1 43E+00
Pu-240 2 4368E-04 1,670 54 3.341.08 0 00E+00 4 07E-01 8 14E-01
Pu-241 3 3M5E-02 1,670.54 3,341 08 0 QOE+00 5 58E+01 1 12E+02
Pu-242 3 6329E-07 1,670.54 334108 0 00E+00 6 07E-04 1.21E-03
Ra-226 2. 2854E-10 1,670.54 3,341 08 0.00E+00 3 82E-07 7 64E07
Ra-228 1.2426E-14 1,670 54 3,341 08 0 00E+00 2 0BE-11 4 15E-11
Ru-106 6 3589E-06 1,670 54 3,341 08 0 00E+00 1 06E-02 2 12E-02
Se-79 1 2933E-05 1,670 54 3,341 08 0 00E+00 2 16E-02 4 32E-02 -
Sn-126 1 1574E-05 1,670 54 3,341 08 0 00E+00 1.93E-02 3 87E-02
Sr-90 1 9248E400 1,670 54 3,341.08 0 00E+00 3.22E+03 6 43E+03
Tc-99 4.2239E-04 1,670 54 3,341.08 0 00E+00 7.06E-01 1.41E+00
Th-229 5§ 0953E-12 1,67054 3,341 08 0 00E+00 8 51E-09 170E-08
Th-230 4 1885E-08 1,670.54 3,341 08 0 O0E+00 7 O0E-05 1 40E-04
Th-232 1 9270E-14 1,670 54 3,341 08 0 00E+00 3 22E-11 6 44E-11
TI-208 4 6024E-08 1,670 54 3,341 08 0 D0E+00 7 69E-05 1 54E-04
U-232 1.2582E-07 1,670 54 3,341.08 0 00E+00 2.10E-04 4.20E-04 Thermal Power
U-233 2 6825E-09 1,670 54 3.341.08 0 DOE+00 4.31E-06 8 63E-06 1 Heat ding
U-234 1 8450E-04 1,670 54 3,341.08 0 00E+0Q 3 08E-01 6 16E-01 - Output Heat Output
U-235 -2 7235606 1,670 54 0.00 6.35E-03 1 80E-03 6 35E-03 (Watts) (Watts) -
U-236 1.5493E-05 1,670 54 3,341 08 0 00E+00 2 59E-02 5 18E-02 3 98E401 7.96E4+01
U-238 -4 2851E-09 1,670 54 000 3 95E-03 3 95E-03 3 95E-03 - Totat Total
Y-90 1 9254E+00 1,670.54 3,341 08 0 O0E+00 3 226403 6 43E+03
QOther Radonucikles 3 23E+03 6 46E+03
111, Template Selection S v, Barnup S v, and Checks ~.i 5700 %~
Template Selechon Summary - -
From SFD Used |Basis for Parameter Differences:
Reactor Moderator: LUIGHT WATER UGHT WATER [ Thes Template was used for the following reasons
Fuel Cladding” ALUM ALUM Tivs fuet matches on all parameters except ennchment.
BOL HM Constituents- u u
BOL Enrichment % 20 00000028 60 to 100
Burnup Summary (MWd)°* - |Basis for p used in
From SFD Estmated |
inat | 1 670.54]Nominal bumup calculated from the heavy metal mass destroyed
Bounding'| 3.341 08JBounding bumup assumed 1o be twice nominal bumup -
Checks o
Estimated Burnup/
Burnup P Given Burnup Esti d EOL HM/Given EOL HM -
inat { 0.36 [ 101]
Bounding | 072
TReactor shutdown, core remaval, storage shipping or other date confirming that irradiation ceased for fuel
Total burnup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-405 of D-685



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information ;.00 x Estimated
Fuel Name: FRR MTR-S (U3St2 LEU) GREECE "Fuel decay start date: 2010 Canister usage:
SNF 1D #2532 Estimates as of: 2030 18°x10*
Fuel Units & Descr: 67 - ASSEMBLY Template: ATR (Light Water, Alum., 60 to 100%, 1)
Heavy Metal Mass: BOL=74.37kg, EOL=67 683kg *Template Burnup(MWd): 367.2
ROD Storage Site: SRS Templats BOL Heavy Metal Mass (MT). 000116689
Template Decay Time- 20 years
1. Estimates' L m Xo Xy b Ya Yo Gamma Sources
B . Photon Total
CiMWd From Nomnal Bounding Fuel jnjtial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuet Burnup (MWd)2 Burnup (MWd)* {Ci) Inventories(Ci)  Inventones(Ci) Group {bounding)
Ac-227 6 6313E-10 6,332 34 12,664 68 0 00E+00 4.20E-06 8 40E-06 Avg. MeV —
Am-241 2 0060E-03 6,332.34 12,664 68 0 0OE+00 1.27E+01 2 S4E+01 00150 1.337E+15
Am-242m 4 2429€E-07 6,332.34 12,664 68 0 00E+00 2 69E-03 5 37E-03 00250 2780E+14
Am-243 1 4899E-06 6.332.34 12,664 68 0 00E+00 9 43E-03 1 89E-02 00375 2425E+14
C-14 5 7135E-09 6,332 34 12,664 68 0 00E+00 3 62E-05 7 24E-05 00575 2597E+14
CL36 1 3124E-32 6,33234 12,664 68 0 00E+00 831E-29 1 66E-28 00850 1569E+14
Cm-243 1 6443E-07 633234 12,664 68 0 00E+00 104E-03 2 08E-03 01250 1 062E+14
Cm-244 2 9330E-05 6,332 34 12,664 68 0 00E+00 1 86E-0t 3 71E-01 0.2250 1354E414
Co-60 5 3186E-06 6,332 34 12,664 68 0 00E+00 3 37E-02 6 74E-02 0.3750 5 BYSE+13
Cs-134 3 1563E-03 6,332 34 12,664 68 0 O0E+00 2 00E+01 4 00E+01 05750 9 615E+14
Cs-135 34477E-06 633234 12,664 68 0 00E+00 2 18E-02 4.37E-02 08500 1626E+13
Cs-137 2 0313E+00 6,332 34 12 664 68 0 00E+00 1.29E+04 257E+04 1.2500 9.282E412
Eu-154 24513E-02 6,332.34 12,664 68 0 00E+00 1 S5E+02 3 10E+02 17500 4.260E+11
Eu-155 4 8175E-03 6,332.34 12,664 68 0 O0E+00 3 05E+01 6 10E+01 2.2500 3 737E+07
Fe-55 1.2397E-04 6,332.34 12,664 68 0 00E+00 7 BSE-01 1 57E+00 2.7500 2 113E407
H-3 4 5697E-03 6.332.34 12,664 68 0 00E+00 2 89E+01 S 79E+01 3 5000 9 716E+04
1129 7 5300E-07 6,332.34 12,664 68 0 00E+00 4.77E-03 9 54E-03 5 0000 5.532E+03
Kr-85 1 0850E-01 6,33234 12,664 68 0 D0E+00 6 87E+02 137E+03 7 0000 6 109E+02
Np-237 9 5561E-06 6.332 34 12,664 68 0 00E+00 6 O5E-02 121E-01 11 0000 6.848E+01
Pa-231 2 0359E-09 6,332 34 12,664 68 0 00E+00 1.29E-05 2 58E-05
Pb-210 4 9728E-11 6,332 34 12,664 68 0 00E+00 3.15E-07 6 30E-07
Pm-147 4 8502E-02 6,332 34 12,664 68 0 D0E+00 307E+02 6.14E+02
Pu-238 1 8254E-02 633234 12,664 68 0 00E+00 1 16E+02 2.31E+02
Pu-239 4 2810E-04 6,332 34 12,664 68 0 O0E+00 2 71E+00 5 42E+00
Pu-240 2 4368E-04 6,332 34 12,664 68 0 00E+00 1 54E+00 3 09E+00
Pu-241 3.3415E-02 6,33234 12,664 68 0 00E+00 2.12E+02 4 23E+02
Pu-242 3 6329E-07 6.332.34 12,664 68 Q 00E+00 2 30E-03 4 60E-03
Ra-226 2.2854E-10 6,332.34 12,664 68 0 00E+00 1 45E-06 2 89€-06
Ra-228 1.2426E-14 6,332.34 12,664 68 0 O0E+00 7.87E-11 157E-10
Au-106 6 3589E-06 6,332 34 12,664 68 0 00E+00 4.03E-02 8 05E-02
Se-79 1 2933E-05 6,332 34 12,664 68 0 00E+D0 8.19E-02 1 64E-01
Sn-126 1.1574E-05 6,332.34 12,664 63 0 00E+00 7.33E-02 1 47€E-01
Sr-90 1 9248E+00 6,332 34 12,664 68 0 00E+00 122E+04 2 44E+04
Tc-99 4 2239E-04 6,332 34 12,664 68 0 00E+00 2 67E+00 5.35E400
Th-229 5 0953E-12 6.332 34 12,664 68 0 O0E+00 3 23E-08 6 45E-08
Th-230 4 1885E-08 6,332 34 12,664 68 0 00E+00 2 65E-04 5 30E-04
Th-232 1 9270E-14 6,332.34 12 664 68 0 00E+00 1 22E-10 2 44E-10
TH208 4 6024E-08 6,332.34 12,664 68 0 00E+00 2 91E-04 5 83E-04
U-232 1.2582E-07 6,332.34 12,664 68 0 00E+00 7 97E-04 1 59E-03 Thermal Power
U-233 2 5825E-09 6,332 34 12,664 68 0 00E+00 1 64E-05 3.27E-05 Nominal Heat B g
U-234 1 8450E-04 6,332 34 12,664 68 0 00E+00 1 17E+00 2 34E+00 Qutput Heat Output
U-235 -2.7235E-06 6,332 34 000 3 21E-02 1 49E-02 3.21E-02 (Watts) _ {Watts)
U-236 1 5493E-05 6,332 34 12,664 68 0 00E+0Q 9 81E-02 1 96E-01 1.51E402 3 02E+02
U-238 -4.2851E-09 6,332 34 0.00 2 00E-02 2 00E-02 2 00E-02 Total Total
Y-90 1 9254E+00 6,332 34 12 664 68 0 00E+00 122E+04 244E+04
Other Radionuckides 122E+04 2 45E+04
111, Template Selection S ¥, Burnup S Y, and Checks x4 sk
Template Sel B y .
From SFD Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER I This Template was used for the following reasons
Fuel Ci. g ALUM ALUM | This fuel matches ATR Template on all bt one p (enrk f) making ATR a
BOL HM Constituents u u match
BOL Enrichment % 20 60 to 100
|Bumup Summary (MWd)® |Basis for burnup used in estimate:
From SFD E: d
Nominat [ 6,332 bumup from the heavy metal mass destroyed,
Boundng | 12 664 68]Bounding bumup assumed 1o be twice nommal bumup
Checks
Estimated Burnup/
Burnup Multp Given p Estimated EOL HM/Given EOL HM
Nominat [ 027
Bounding | 054

*Reactor shutdown, core removal, storage, shippmg or other date confirming that irradiation ceased for fuel
*Total bumup for afl fued assodiated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Information 37 /5.0 Estmated
Fuel Name FRR MTR-S (U3SI2 LEU) JAPAN "Fuel decay start date 2010 Canister usage
SNFID# 506 Estimates as of 2030 18*x10'
Fuel Units & Descr 70 - ASSEMBLY Template ATR (Light Water, Alum , 60 o 100%, U}
Heavy Metal Mass BOL=73 5kg EOL=70413kg Tempiate Burnup{MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 20 years
AL, Estimates ~ %2 m Xn i Xp b Yo Yo Gamma Sources
Photon Total
CvMwd From Nominal Bounding Fuel [njtial Activity ~ Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template ~ Fuel Burnup (MWd)® Burnup (MWa) (Ci) . . Inventones(Ci) Inventories(Cl) Group {bounding)
Ac-227 6 6313E-10 2,923 45 5,846 90 0 0OE+00 1.94E-06 3 8BE-06 Avg MeV .
Am-241 2 0060E-C3 2,923 45 5,846 90 0 DOE+00 5 86E400 1 17E+01 00150 6 172E+14
Am-242m 4 2429E07 2,923 45 5,846 90 0 00E+00 1.24E-03 2 48E-03 00250 1.283E+14
Am-243 1 4899E-06 2,923 45 5,846 90 0 00E+00 4.36E-03 8 71E-03 00375 11196414
C-14 5 7135E-09 2,923 45 5,846 90 0 DOE+00 1 67E-05 3 34E-05 00575 1199E+14
CI-36 1.3124E-32 2,923 45 5,846 90 0 00E+00 3 B4E-29 7.67E-29 00850 7.245E+13
Cm-243 1.6443€-07 2,923 45 5,846 90 0 00E+00 4 81E-04 9 61E-04 01250 4 903E413
Cm-244 2.9330E-05 2,923 45 5,846 90 0 00E+00 8 57E-02 171E-01 02250 6.252E+413
Co-60 5 3186E-06 2,92345 5,846 90 0 00E+00 1 55E-02 311E-02 03750 2.721E+13
Cs-134 3 1563E-03 2,923 45 5,846 90 0 00E+00 9 23E+00 185E401 05750 4 439E+14
Cs-135 3 4477E-06 2,923 45 5,846.90 0 00E+00 1 01E-02 2 02E-02 0 8500 7505E+12
Cs-137 2 0313E+00 2,923 45 5,846 90 0 D0E+00 5 94E403 119E+04 1.2500 4.285E+12
Eu-154 2 4513E-02 2,92345 5,846 90 0 00E+00 7.17E+01 1 43E402 1.7500 1.967E+11
Eu-155 4 8175E-03 2,923 45 5,846 90 0 00E+00 1.41E+01 2 82E+01 22500 1 725E407
Fe-55 1.2397E-04 2,923 45 5,846 90 0 00E+00 3 62E-01 7.25E-01 2 7500 9 754E+06
H-3 4.5697E-03 2,923 45 5,846 90 0 00E+00 1.34E+01 2.67E+01 3.5000 44916404
1-129 7.5300E-07 2,923 45 5,846 90 0 00E+00 - 2 20E03 4 40E-03 5 0000 25786403
Kr85 1 0850E-01 2,923 45 5,846 90 0 00E+00 3 17E+02 6 34E+02 7 0000 2848E+02
Np-237 9 5561E-06 2,923 45 5,846 90 0 00E+00 2 79E-02 6 59E-02 11 0000 3 194E4+01
Pa-231 ~ 2 0359E-09 2,923 45 5,846 90 0 O0E+00 5 95E-06 1 19E-05
Pb-210 4 9728E-11 2,923 45 5,846 90 0 00E+00 1.45E-07 2 91E-07
Pm-147 4 8502E-02 2,023 45 5,846 90 0 00E+00 1 42E402 2 84E+02
Pu-238 1 8254E-02 2,923 45 5,846 90 0 00E+00 5.34E+01 1.07E+02
Pu-239 4.2810E-04 2,923 45 5,846 90 0 00E+00 1.25E+400 2.50E+00
Pu-240 2 4368E-04 2,923 45 5,846 90 0 00E+00 7 12E-01 1 42E+00
Pu-241 3.3415E-02 2,923.45 5,846 90 0 00E+00 9 77E+01 1 95E+02
Pu-242 3 6329E-07 2,923 45 5,846 90 0 00E+00 1 06E-03 2 12E-03
Ra-226 2.2854E-10 2,923 45 5,846 90 0 00E+00 6 68E-07 1.34E-06
Ra-228 1 2426E-14 2,923 45 5,846 90 0 00E+00 3 63E-11 7.27E-11
Ru-106 6 3589E-06 2,92345 5,846.90 0.00E+00 1.86E-02 3 72E-02
Se-79 1 2933E-05 2,923 45 5,846 90 0 OQE+00 378E-02 7.56E-02
Sn-126 1 1574E-05 2,923 45 5,846 90 0 00E+00 3 38E-02 6 77E-02
Sr-90 1 9248E+00 2,923 45 5.846 90 -0 00E+00 5 63E+03 1 13E+04
Tc-99 4.2239E-04 2,923 45 5,846 90 0 00E+00 1.23E+00 2 47E+00
Th-229 5 0953E-12 2,923 45 5,846 90 0 00E+00 149€-08 2 98E-08
Th-230 4 1885E-08 2,923 45 5,846 90 0 00E+00 122E-04 2 45E-04
Th-232 1 9270E-14 2,923.45 5,846 90 0 00E+00 5 63E-11 1.13E-10
T208 4 6024E-08 2,923 45 5,846 90 0 00E+00 1.35E-04 2.69E-04
U-232 1 2582E-07 2,92345 5,846 90 0 00E+00 3.68E-04 7.36E-04 Thermal Power
U-233 2 5825E-09 2,92345 5,846 90 0 00E+00 7.55E-06 1.51E-05 ! Heat B g
U-234 1 8450E-04 2,923 45 5,846 90 0 DOE+00 5.39E-01 1 08E+00 Output Heat Output
U-235 -2.7235E-06 2,923 45 000 3 18E-02 2.38E-02 3 18E-02 {Watts) (Watts)
U-236 1.5493E-05 2,923 45 5,846 90 0 00E+00 4 53E-02 9 DBE-02 6.97E+01 139E+02
U-238 -4 2851E-09 2,923 45 000 1 98E-02 1 98E-02 1 98E-02 Total Total
Y-90 1 9254E+00 2,923 45 5,846 90 0 00E+00 5 63E+03 1 13E4+04
Other Radionuclides - 5 65E+03 1.13E+04
11, Template Selection S v, Burnup $ y, and Checks &= >siig 5@ 3 -
[Temp Sek 4
From SFD Used |Basis for Parameter Drfferences: N
Reactor Moderator LIGHT WATER LIGHT WATER [This Template was used for the folowing reasons.
Fuel Claddi ALUM ALUM Thes fuel matches on al paramedters except enrichment.
B8OL HM Constituents-| u U
BOL Ennchment %! 20 00000023 60 to 100
[Burnup Summary (Mwd)* - - {Basis for bumup used in estimate- -
From SFD Estamated I
nat [ 2,923 45}Nominal bumup cakculated rom the heavy metal mass destroyed.
Bounding | - 5,846.90]Bounding burmup assumed 1o be tvce nommat bumup.
Checks - -
Estimated Burnup/ .
Bumup 1 Given Burnup Estimated EOL HM/Given EOL HM
N 1 [ 013
Bounding | 0.25] - o~
YReactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
Total bumup for all fuel ted with this hy mustbedvidedbyBOLheavymetalmsslogetspeqﬁcbmwvah:eswwwn
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information >, = = - 3%

Estimated

Fuel Name FRR MTR-S (U3SI2 LEU) JAPAN Fuet decay start date, 2010 Carnster usage:
SNF 1D #- 508 Estimates as of: 2030 18°x10*
Fuet Units & Descr 149 - AGSEMBLY Template: ATR {Uight Water, Alum.. 60 to 100%, U)
Heavy Metal Mass: BOL=205 62kg; EOL=193283kg *Template Burnup(MWd): 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 20 years
II. Estimates = { > . m Xp Xy b ¥Yn Yo Gamma Sources
N " Photon Total
CiMwd From Nomnal . Bounding Fuel Ingial Activty N i Fuel  Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)? (€D Inventories(Ci) _Inventones(Ci) Group {bounding)
Ac-227 6 6313E-10 11,683 57 23,367 15 0 O0E+00 7 75E-06 1 55E-05 Avg MeV
Am-241 2.0060E-03 11,68357 23,367 15 0 00E+00 2 34E+01 4 69E+01 00150 2467E+15
Am-242m 4.2429€-07 11,683 57 23,367.15 0 00E+00 4 96E-03 9 91E-C3 00250 5 129€+14
Am-243 1 4899E-06 11,683.57 23,367 15 0 00E+00 174E-02 348E-02 00375 4474E+14
C-14 5 7135E-09 11,683.57 23,367 15 0 00E+00 6 68E-05 1.34E-04 00575 4 792E+14
CI-36 1.3124E-32 11,683.57 23,367.15 0 00E+00 1 63E-28 307E-28 00850 2.896E+14
Cm-243 1 6443E-07 11,683.57 23,367.15 0 00E+00 1 92E-03 3 84E-03 01250 1959E+14
Cm-244 2 9330E-05 11,683.57 23,367.15 0 OOE+00 3 43E-01 6.85E-01 0.2250 2498E+14
Co-60 5 3186E-06 11,683.57 23,367.15 0 OOE+00 6 21E-02 1.24E-01 0 3750 1.088E+14
Cs-134 3 1563E-03 11 68357 23,367.15 0 0DE+00 3 69E+01 7 38E+01 - 05750 1774E+15
Cs-135 3 4477E-06 11,683 57 23,367.15 0 00E+00 4 03E-02 8 0BE-02 0 8500 2.999E+13
Cs-137 2 0313E+00 11,683 57 23,367.15 0 00E+00 237E+04 4 75E+04 1.2500 1713E+13
Eu-154 24513E-02 11,683 57 23,367.15 0 00E+00 2 B6E+02 5 73E+02 17500 7.861E+11
Eu-155 4 8175E-03 11,683 57 23,367.15 0 00E+00 5 63E+01 1 13E+02 22500 6 895E+07
Fe55 12397E-04 11,683 57 23,367 15 0 00E+00 1 45E+00 2 90E+00 27500 3 898E+07
H-3 4 5697E-03 11,683 57 23,367 15 * 0 O0E+00 5.34E+01 1 07E+02 3.5000 1 794E+05
1-129 7 S300E-07 11,683 57 23,367 15 0 00E+00 8 80E-03 1 76E-02 5.0000 1 025E+04
Kr-85 1 0850E-01 11,683 57 23,367 15 0 00E+00 1.27E+03 2 54E+03 7 0000 1 132E+03
Np-237 9 5561E-06 11,683 57 23,367 15 0 00E+00 1.12E-01 2 23e-01 11.0000 1 269E+402
Pa-231 2 0359E-09 11,683 57 23,367 15 0 00E+00 2.38E-05 4 76E-05
Pb-210 4 9728E-11 11,683 57 23,367 15 0 00E+00 5 81E-07 1 16E-06
Pm-147 4 B502E-02 11,683 57 23,367 15 0 00E+00 5 67E+02 113E+03
Pu-238 1 8254E-02 11,683 57 23,367 16 0 O0E+00 2 13E+02 4 27E+02
Pu-239 4 2810E-04 11,683.57 23,367 15 0 00E+00 5 00E+00 1 00E+D1
Pu-240 2 4368E-04 11,683 57 23,367 15 0 00E+00 2 85E+00 5 69E+00
Pu-241 3 3415E-02 11,683.57 23,367.15 0 00E+00 3 90E+02 7 81E+02
Pu-242 3 6329E-07 11,683.57 23,367 15 0 00E+00 4 24E-03 8 49€-03
Ra-226 2.2854E-10 11,683.57 23.367.15 0 0OE+00 2 67E-06 5 34E-06
Ra-228 1.2426E-14 11,683.57 23,367.15 0 00E+00 145E-10 2 90E-10
Ru-106 6.3589E-06 11,683 57 23,367.15 0 00E+00 7 43E-02 1.49E-01
Se-79 1.2933E-05 11,683 57 23,367.15 0 00E+00 151E-01 3 02E-01
Sn-126 1 1574E-05 11,68357 23.367.15 0 00E+00 1 35E-01 2.70E-01
Sr-90 1 9248E+00 11,683 57 23,367.15 0 00E+00 225E+04 4 S0E+04
Tc-99 4.2239E-04 11,683 57 23,367.15 0 00E+00 4 93E+00 9 87E+00
Th-229 S 0953E-12 11,683 57 23,367 15 0 OOE+00 5 95E-08 119E-07
Th-230 4 1B385E-08 11,683 57 23,367 15 0 O0E+00 4 B9E-04 9 79E-04
Th-232 1 9270E-14 11,683 57 23,367.15 0 00E+00 2.25E-10 4 S0E-10
T1-208 4 6024E-08 11,683 57 23,367 15 0 O0E+00 5.38E-04 1 08E-03
U-232 1 2582E-07 11,683 57 23,367 15 0.00E+00 1.47E-03 2 94E-03 Thermat Power
U-233 2 5825E-09 11,683 57 23,367 15 © OCE+00 3 02E-05 6 03E-05 Nomunal Heat Bounding
U-234 1 8450E-04 11,683 57 23,367 15 0 00E+00 2 16E+00 4 31E+00 Output Heat Output
U-235 -2 7235E-06 11,683 57 000 8 89E-02 5.70E-02 8 89E-02 atts) ) (Watts)
U-236 1 5493E-05 11,683 57 23,367.15 0 00E+00 1.81E-01 3 62E-01 2.79E+02 5 57E+02
U-238 -4 2851E-09 11,683 57 000 5 53E-02 5 52E-02 5 53E-02 Total Total
Y-90 1 9254E+00 11,683 57 23,367 15 0 00E+00 2 25E+04 4 50E+04
Other Radwonuchdes 2 26E+04 4 S2E+04
TIL. Template Sclection St Y, Burnup Summary, and Checks <™ 7 g2, o
[Tempiate Selection Summary Z—
From SFD Used |Basis for Parameter Differences:
Reactor Moderator-| UIGHT WATER LIGHT WATER | Thes Template was used for the followng reasons:
Fuel Claddi ALUM ALUM | Thes fust matches ATR Template on aX but one { makng ATR 3
BOL HM Constituents U 1] match.
BOL Enrichment % 19 99999957 60 to 100
|Bumup Summary (Mwa)* Basis for burnup used in
From SFD Estimated
Nominat | 11 683.57|Nominal bumup cakuated from the heavy metal mass destroyed.
Bounding | 23.367 15]Bounding bumup assumed %o be twice nominal burmup.
Checks
Estimated Burmup/
8 p ip Given p Estimated EOL HWGiven EOL HM
Nomina 0.18
Bounding | 0.36

'Reactor shutdown, core removal, storaga, shipping of other date conhrming that irradiation ceased for tuel

*otal bumup for ait tuel {ated with this work must be dvided by BOL heavy metal mass to get specific burnup values (MWJI/MT)
DOE/SNF/REP-078 March 2003
Reyvision 0 Page D-408 of D-585
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Fuel Radionuclhide Inventory Worksheet

[~
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iL Fuel and Template Informaton | ;7 i, Estimated
Fuel Name FRR MTR-S (U3SI2 LEU) NETHERLANOS Fuel decay start date 2010 Canster usage
SNFID# 510 Estimates as of 2030 18"x10'
Fuel Units & Descr 43 - ASSEMBLY Template ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass BOL=64.5kg EOL=56 76kg *Template Bumup(MWd) 3672
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 20 years
A1, Estimates & [ .- m Xn Xp b Yn Yo Gamma Sources
Photon Total
Ci/MWd From inal Bounding Fuel initial Activity | I1Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template Fue! Bumup (MWd)? Burnup (MWd)® (%)) Inventories(Ci)  Inventories(Ci) Group (bounding)
Ac-227 6 6313E-10 7,329 93 14,659 B6 0 OCE+00 4 B6E-06 D 72E-06 Avg MeV —
Am-241 2 0060E-03 7,329 93 14,659 B6 0 00E+00 147E+01 2.94E+401 00150 1 547E+15
Am-242m 4 2429€07 7,329 93 14,659 86 0 00E+00 3 11E-03 6.22E-03 00250 3.218E+14
Am-243 1 4899E-06 7,329 93 14,659 86 0 00E+00 1 09E-02 2 18E-02 00375 2.807E+414
C-14 5 7135E-09 7,329 93 14,659 86 0 00E+00 4 19E-05 8 3BE-0S 00575 3 DOGE+14
CH36 1.3124E-32 7,329 93 14,659 86 0 00E+00 9 62E-29 192€-28 00850 1817E414
Cm-243 1 6443E07 7,329 93 14,659 86 0 00E+00 1.21E-03 241E-03 01250 1.220E414
Cm-244 2 9330E-05 7,329 93 14,659 86 0 00E+00 2.15E-01 4 30E-01 0.2250 1.567E+14
Co-60 5 3186E-06 7,329 93 14,659 86 0 00E+00 3 90E-02 7 80E-02 0 3750 6.823E+13
Cs-134 3 1563E-03 7,32993 14,659 86 0 00E+00 2 31E+01 4 63E+01 05750 1 113E415
Cs-135 3 4477E-06 7,329 93 14,659 86 0 00E+00 2.53E-02 5 05E-02 0 8500 1.882E+13
Cs-137 2 0313E+00 7,329 93 14,659 86 0 00E+00 149E+04 2 98E+04 12500 1074E+13
Eu-154 2 4513E-02 7,329 93 14,659 86 0 00E+00 1.80E+02 3 59E+02 1 7500 4 932E+11
Eu-155 4 8175E-03 7,329 93 14,659 86 0 00E+00 3.53E+01 7 06E+01 2.2500 4.326E+07
Fe-55 1.2397E-04 7,329 93 14,659 86 0 00E+00 9 09E-01 1.82E400 2 7500 2 446E+07
H3 4.5697E-03 7,329 93 14,659 86 0 00E+00 3.35E+01 6 70E401 3.5000 1 124E+05
1-129 7.5300E-07 732983 14,659 86 0 00E+00 5 52E-03 1 10E-02 5 0000 6 390E+03
Kr-85 1 0850E-01 7,32993 14,659 86 0 00E+00 7 95E+02 1.59E+03 7.0000 7 0S6E+02
Np-237 9 5561E-06 7,329 93 14,659 86 0 00E+00 7 00E-02 1 40€-01 11 0000 7 910E+01
Pa-231 2 0359E-09 7329 93 14,659 86 0 00E+00 1 49E-05 2 98E-05
Pp-210 4 9728E-11 7,329 93 14,659 86 0 00E+00 3 65E-07 7 29E-07
Pm-147 4 B502E-02 7,329 93 14,659 86 0 00E+00 3 56E+02 7 11E402
Pu-238 1 8254E-02 7,329 93 14,659 86 0 00E+00 134E402 2 68E+02
Pu-239 4 2810E-04 7.329 93 14,659 86 0 00E+00 3 14E400 6 2BE+00
Pu-240 2 4368E-04 7,329 93 14,659 86 0 00E+00 1 79E+00 3 57E+00
Pu-241 3 H1SEL2 7,329 93 14,659 86 0 00E+00 2 45E+02 4 Q0E+02
Pu-242 3 6329E-07 7,329 93 14,659 86 0 00E+00 2 66E-03 5.33E-03
Ra-226 2.2854E-10 7,329 83 14,659 86 0 00E+00 1.68E-06 3.35E-06
Ra-228 1.2426E-14 7,329 93 14,659 86 0 00E+00 9 11E-11 1.82E-10
Ru-106 6.3589E-06 7,329 93 14,659 86 0 0DE+00 4 66E-02 9 J2E-02
Se-79 1.2933E-05 7,329 93 14,659 86 0 00E+00 9 48E-02 1 90E-01
Sn-126 1.1574E-05 7,329 93 14,659 86 0 00E+00 8 48E-02 1 70E-01
Sr-90 1.9248E+00 7,329 83 14,659 86 0 00E+00 141E+04 2 B2E+04
Tc-99 4.2239E-04 7,329 93 14,659 86 0 00E+00 3 10E+00 6 19E+00
Th-229 5 0953E-12 7,329 93 14,659 86 0 00E+00 3 73E-08 7A4A7E-08
Th-230 4 1885E-08 732983 14,659 86 0.00E+00 307E-04 6 14E-04
Th-232 1 9270E-14 7.329 93 14,659 86 0 00E+00 141E-10 2 82E-10
T1-208 4 6024E-08 7,329 93 14,659 86 0 Q0E+00 3 37E-04 6 75E-04
U-232 1.2582E-07 7,329 93 14,659 86 0 00E+00 9.22E-04 1 84E-03 Thermal Power
U-233 2 5825E-09 7,329 93 14,659 86, 0 00E+00 1 89E-05 3.79E-05 Heat ok
U-234 1 B450E-04 7,329 93 14,659 86 0 O0E+00 1 35E400 2 70E400 Output - - Heat Output
U-235 -2.7235E-06 - 7,329.93 000 2.79E-02 7.91E-03 2.79E-02 (Watts) {Watts)
U-236 1 5493E-05 7,329 93 14,659 86 0 00E+00 1.14E-01 2.27E-01 1 75E+02 3 49E4+02
U-238 -4.2851E-09 7,329 93 000 173E-02 1.73E-02 1 73E-02 Total Total
Y-90 1 9254E+00 7.329 93 14,659 86 0 00E+00 141E+404 2.82E+04
Other Radionuclides 1.42E+04 2 84E+04
J1i. Template Selection S v, Burnup S v, and Checks ~ % .3 © i ~o
Tempiate Sel S Y
From SFD Used Basis for Parameter Differences*
Reactor Moderator:| LIGHT WATER LIGHT WATER [Thus Template was used for the following reasons
Fuel Cladd ALUM ALUM [This fuet matches on all parameters except ennchment.
BOLHMC U U
BOL Enrichiment % 20 00000079 60 to 100
[eurnup s y (MWd)* |Basis for burnup used in
From SFD Estimated | )
inat | 7,329 93jNominal bumup cakulated from the heavy metal mass destroyed.
Bounding | 14 659.86]Bounding bumup assumed 1o be tce nomnal bumup
Checks
Estimated Burnup/
Burnup Muttiplh Given p E d EOL HWGiven EOL HM
inal | 0.36 101
Bounding | 072
TReactor shutdown core removal, storage, shipping or other date confirming that irradiahon ceased for fuel
*Total bumup for al fuel associated with this wotksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWA'MT)
DOE/SNF/REP-078 March 2003
Rewvision 0 Page D409 ot D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information > < ..} Estmated
Fuel Name: FRR MTR-S (U3S12 LEU) TURKEY "Fuel decay start date. 2010 Canister usage
SNF 1D #: 528 Estimates as of: 2030 18*x10°
Fuel Units & Descr: 32 ASSEMBLY Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=67.2kg, EOL=59 136kg *Template Burnup(MWd): 3672 -
ROU Storage Site: SRS Template BOL Heavy Metal Mass (MT). 000116689
Template Decay Time 20 years
I, Estimates = .- m Xo Xp b ¥n Yo Gamma Sources
. . Photon Total
ciMmwd From i Bounding Fuel  Inttial Activity N IFuel B g Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)? Bumup (Mwd)? (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 6 6313E-10 7,636 76 15,273 53 0 00E+00 5 06E-06 1.01E-05 Avg. MeY .
Am-241 2 0060E-03 7.636 76 15,273.53 0 00E+00 1.53E+01 3 06E+01 00150 16126415
Am-242m 4.2429E-07 7,636 76 15273 53 0 COE+00 3.24E-03 6.48E-03 00250 3 353E+14
Am-243 14899E-06 7.636.76 15,273.53 0 00E+00 1,14E-02 2.28E-02 00375 2924E+14
C-14 5.7135E-09 7,636.76 15,273.53 Q 00E+00 4 36E-05 8.73E-05 00575 3132£+14
CI-36 1.3124E-32 7.636.76 15,273.53 0 00E+00 1 00E-28 2 00E-28 00850 1893E+14
Cm-243 1 6443E07 7.63676 15,273.53 0 00E+00 1.26E-03 251E-03 0 1250 1 281E+14
Cm-244 2 9330E-05 7,636 76 15,273.53 0 00E+00 2.24E-01 4 48E-01 0.2250 1 633E+14
Co-60 5.3186E-06 7,636.76 15.273.53 0 00E+00 4 06E-02 8.12E-02 0.3750 7 109E+13
Cs-134 3.1563E-03 7,636.76 15,273.53 0 DOE+00 2 41E+01 4 82E+01 0.5750 1 160E+15
Cs-135 3.4477E-06 7,636.76 15,273.53 0 00E+00 2.63E-02 5.27E-02 0 8500 1 960E+13
Cs-137 2.0313E+00 7.636.76 15,273.53 0 00E+00 1556404 3 10E+04 1.2500 1 1196413
Eu-154 2 4513E-02 7,636.76 15,273.53 0 00E+00 1.87E+02 3.74E+02 17500 5 138E+11
Eu-155 4 8175E-03 7.636.76 15,273.53 0 00E+00 3 68E+01 7.36E401 22500 4 507E+07
Fe-55 1.2397E-04 7.636.76 15,273.53 0 00E+00 9 47E-01 1 89E+00 27500 2 548E407
H-3 4.5697E-03 7,636.76 15,273.53 G 00E+00 3 49E+01 6 98E+01 3 5000 1171E+05
1-129 7.5300E07 7,636.76 15,273.53 0 00E+00Q 5.75E-03 1 15E-02 S 0000 6 658E403
Kr-85 1.0850E-01 7.638.76 15,273.53 0 00E+00 8.29E+02 1 66E+03 7 0000 7 351E+02
Np-237 9 5561E-06 7,636.76 15,.273.53 0 D0E+00 7.30E-02 1.46E-01 11 0000 8 241E+01
Pa-231 2 0359E-09 7,636.76 15,273 53 0 00E+00 1.55E-05 3.11E-05
Pb-210 4 9728E-11 7,636.76 15,273.53 0 DDE+00 3 BOE-07 7 60E-07
Pm-147 4 8502E-02 7.636.76 15,273.53 0 00E+00 3.70E+02 7 41E+02
Pu-238 1.8254E-02 7,636.76 15,273.53 0 DOE+D0 39E+02 2.79E+02
Pu-239 4.2810E-04 7,636.76 15,273 53 0 00E+00 3.27E+00 6 54E400
Pu-240 2 4368E-04 7.636.76 15,273 53 0 DOE+00 86E+00 3 72E+00
Pu-241 3.3415E-02 7.636.76 15,273 53 0 00E+00 2 55E+02 5 10E+02
Pu-242 3 6329E-07 7.636.76 15,273 63 0 DOE+00 2.77E03 5.56E-03
Ra-226 2.2854E-10 7,636.76 15,273 53 0 DOE+00 1.75E-06 3.49E-06
Ra-228 1.2426E-14 7,636.76 15,273 63 0 00E+00 9 49E-11 1 90E-10
Ru-106 6.35B9E-06 7.636.76 15,273 53 0 DOE+00 4.86E-02 9 71E-02
Se-79 1.2933E-05 7.636.76 15,273 53 0 00E+00 9 88E-02 1 98E-01
Sn-126 1.1674E-05 7,636.76 15,273 53 0 00E+00 8 84E-02 1 77E-01
Sr-90 1.9248E+00 7,636.76 15,273 53 0 00E+00 147E404 2 94E+04
Tc-99 4.2239E-04 7.636.76 15,273 63 0 00E+00 3.23E+00 6 45E+00
Th-229 5 0953E-12 7,636.76 15,273 63 0 00E+00 3.89E-08 7.78E-08
Th-230 4.1885E-08 7,636.76 15,273 53 0 D0E+00 3.20E-04 6.40E-04
Th-232 19270E-14 7.,636.76 15,273 53 0 0OE+00 1.47E-10 2.94E-10
T1-208 4 6024E-08 7,636.76 15,273 53 0 00E+00 3.51E-04 7 03E-04
U-232 1.2582E-07 7.636.76 15,273 53 0 00E+00 9.61E-04 1.92E-03 Thermal Power
uU-233 2 5825E-09 7,636.76 15,273 53 0 00E+00 1.97E-05 3.94E-05 Heat B ]
U-234 1 8450E-04 7,636.76 15,273 563 0 OOE+00 1 41E+00 2 82E+00 ° Output Heat Output
U-235 -2.7235E-06 7.,636.76 000 2 90E-02 8.24E-03 2.90E-02 (Watts) (Watts)
U-236 1 5493E-05 7.636.76 15,273 53 0 00E+00 1.18E-01 2.37E-01 1 82E402 3 64E+02
U-238 -4.2851E-09 7,636.76 000 1 81E-02 1.80E-02 181E-02 Total Total
Y-90 1 9254E+00 7,636.76 15,273 53 0 00E+00 147E+04 2 94E+04
Other Radionuchdes 1 48E+04 2 95E+04
111, Template Selection S v, Burnup §: v, and Checks % <33t 5 L ni%nd
Template Sek S Yy |
From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator LIGHT WATER UGHT WATER [Thes Temptate was used for the following reasons:
Fuel Cl ALUM ALUM [This fuel matches on al parameters except ennchment.
BOL HM € [3) U
BOL Enrichment % 20 00000028 60 to 100
|Bumup Summary (MWd)* |Basis for bumup used in esti
From SFD Estimated 1
Nominal | 7 636 76jNominal bumup calcufated from the heavy metal mass destroyed.
Bounding | 15 273 53}Sounding burmup assumed to be twice nomnal burmup
Checks
Estimated Burnup/
Burnup ip Given Burnup Estimated EOL HM/Given EOL HM
Nominal 0.36
Bounding | 072]
'Reactor shutdown, core removal, storage, shepping of other date confirming that iradiation ceased for fuel
2Total bumap for all fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWd/MT) \
DOE/SNF/REP-078 March 2003
Revision ¢ Page D-410 of D-585
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Fuel Radionuclide Inventory Worksheet

AL Fuel and Template Information oz, 5o < Estimated
FuelName FRR MTR-S (UALX-HEU) CANADA 'Fuel decay start date 2010 Canister usage
SNF ID #. 720 Estimates as of 2030 18"x10'
Fuel Unts & Descr: 21+ MTR TYPE Template ATR (Light Water Alum , 6010 100% U}
Heavy Metal Mass- BOL=4 427kg EOL=2.862kg 2Template Bumup{MWd} 3672
ROD Storage Stte SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time* 20 years
11. Esti ;o SR m Xp Xp - b ¥n Yo Gamma Sources
- N . N Photon Total
CiuMwd From Nominal Bounding Fuel |nitial Activity  Nominal Fuel  Bounding Fuel | | Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)® - (C}) Inventones(Ci)  Inventories(Ci) Group ({bounding)
Ac-227 6 6313E-10 1,481 61 2,963.22 0 00E+00 9.82E-07 1 96E-06 Avg MeV
Am-241 2 0060E-03 1,481 61 2,963.22 0 00E+00 2 97E+00 5 94E+00 00150 3 128E+414
Am-242m 4.2429E07 1,481 61 2,96322 0 00E+00 6.29E-04 1.26E-03 00250 6 S04E+13
Am-243 1.4899E-06 1,481 61 2,963 22 0 00E+00 2 21E-03 4 A1E-03 0.0375 5 673E413
C-14 57135E-09 1,481 61 2,963 22 0 00E+00 B 47E-06 1.69E-05 00575 6 O76E+13
CI-36 1.3124E-32 1,481 61 2,963 22 0 00E+Q0 194E-29 3 B9E-29 00850 3.672E+13
Cm-243 1 6443E-07 1,481.61 2,963 22 0 00E+00 2 44E-04 4 B7E-04 01250 2.485E+413
Ccm-244 2 9330E-05 1,481.61 2,96322 0 00E+00 4.35€-02 8 69E-02 02250 3 168E+13
Co-60 5.3186E-06 1.481 61 2,963.22 0 00E+00 7 88E-03 1 58E-02 03750 1.379E+13
Cs-134 3 1563E-03 1,481 61 2,963.22 0 D0E+00 4 68E+00 9 35E+00 05750 2.250E+14
Cs-135 3 4477E-06 1,481 61 2,963.22 0 00E+00 511E-03 1 02E-02 0.8500 3.B03E+12
Cs-137 2 0313E+00 1,481 61 2,963.22 0 00E+00 3 01E+03 6 02E+03 12500 21726412
Eu-154 2 451302 1,481 61 2,963 22 0 00E+00 3 63E+01 7.26E+01 17500 9 968E+10
Eu-155 - 4 8175E-03 1,481 61 2,963 22 0 00E+00 7 14E+00 1.43E+01 2.2500 8 744E406
Fe-55 1.2397E-04 1,481 61 296322 0 00E+00 1 84E-01 3 67E-01 27500 4.943E406
H-3 4 5697E-03 1,481 61 2,963 22 0 00E+00 6 77E+00 1 35E+01 3 5000 2.271E+04
1-129 7 5300E-07 1,481.61 2,963.22 0 00E+00 1.12E-03 2 23E-03 5 0000 1.284E+03
Kr-85 1 0850E-01 1,481.61 2,963.22 0 00E+00 1 61E+02 3 22E+02 7 0000 1417E+02
Np-237 9.5561E-06 1,481 61 2,963.22 0 00E+00 142E-02 2.83E-02 11.0000 1.589E+01
Pa-231 2 0359E-09 1,481 61 2,963.22 0 00E+00 3 02E-06 6 03E-06
Pb-210 4 9728E-11 1,481 61 2,963 22 0 00E+00 7.37E-08 147E-07
Pm-147 4 B502E-02 1481 61 2,963 22 0 00E+00 7 19E+01 1.44E402
Pu-238 1 8254E-02 1,481 61 2,963 22 0.00E+00 2 70E+01 5 41E+01
Pu-239 4 2810E-04 1,481 61 2,963 22 0 00E+00 6 34E-01 1.27E+00
Pu-240 2 4368E-04 1,481 61 2,963 22 0 00E+0Q 3 61E-01 7.22E01
Pu-241 3 3415E-02 1.481.61 2,963.22 0 00E+00 4 95E+01 9 90E+01
Pu-242 3 6329E-07 1,481 61 2,963.22 0 00E+00 5.38E-D4 1.08E-03
Ra-226 2.2854E-10 1,481 61 2,963.22 0 00E+00 3 39E-07 6 77E07
Ra-228 1.2426E-14 1,481 61 2,963.22 0 00E+00 184E-11 3 68E-11
Ru-106 6 3580E-06 1,481 61 2,963.22 0 00E+00 9 42E-03 1 88E-02
Se-79 1 2933E-05 1,481 61 2,963 22 0 00E+00 1 92E-02 3 83E-02
Sn-126 1 1574E-05 1,481 61 2,963 22 0.00E+00 1.71E02 3 43E-02
Sr-90 1 9248E+00 1,481 61 2,963 22 0 00E+00 2 85E+03 5 70E+03
Tc-99 4.2239E-04 1,481 61 2,963 22 -0 00E+00 6.26E-01 1.25E+00
Th-229 5 0953E-12 1,481.61 296322 - 0 00E+00 7.55E-08 1.51E-08
Th-230 4 1885E-08 1,481.61 2,963.22 0 00E+00 6.21E-05 1.24E04
Th-232 1 9270E-14 1,481 61 2.963.22 0 00E+00 2 B6E-11 571E-11
T1-208 4 6024E-08 1,481 61 2,963.22 0 00E+00 6 B2E-05 1 36E-04
U-232 1 2582E-07 1,481 61 2,963.22 0 00E+00 1 B6E-04 3 73E-04 Thermal Power
U-233 2 5825€-09 1,481 61 2,963 22 0 00E+00 3 83E06 7 65E-06 JHeat Bounding
U-234 1 B450E-04 1,481 61 2,963 22 0 00E+00 2 73e-01 § 47E-01 Output Heat Output
U-235 -2 7235E-06 1,481 61 000 8 90E-03 4 86E-03 8.90E-03 (Watts) (Watts)
U-236 1.5493E-056 1,481.61 2.963.22 0 O0E+00 2.30E-02 4.596-02 3 53E+01 7.06E401
U-238 -4 2851E-09 1,481.61 000 104E-04 9 78E-05 1 04E-04 Total Total
Y-90 1 9254E+00 1,481 61 2,963.22 0 0OE+00 2.85E+03 5 71E+03
Other Radionuctides - 2 B7E+03 5 73E+03
¥11. Template Selection S v, Burmup S v, and Checks /o3l &k -
[Temp Selection S y T P .
From SFD Used |Basis for Parameter Differences
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOLHM C [\ U
BOL Enrichment % 92.99999478 60 10 100 - -
Bumup Summary (MWd)* Basis for burnup used in - .-
From SFD Estimated .
Nomin ‘! 1.48151‘Noml\albumpmlalalediomhheavymetalmdwwed.
Boundmg | 2,963 22} Bouniing burnup assumed In be twmce nominal bumup
Checks B -
Estimated Bumup/ R
Bumup Multpl Given B i ¢ d EOL HWGiven EOL HM
1] 106 103
Bounding | 213 - - -
"Reactor shutdown, core removal storage, shipping or other date confirming that Imadiation ceased for fuel
#Total bumup for alt fuel associated with his worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D411 of D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information , 2. 1.0 Estimated
Fuel Name: FRR MTR-S (VALX-HEU) GERMANY "Fuel decay start date: 2010 Canister usage:
SNF ID #: 582 Estimates as of: 2030 18"x10"
Fuel Units & Descr: 1- MTR TYPE Tempiate ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass: BOL=0 176kg; EOL=0 126kg *Template Bumup(MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT)* 0 00116689
Template Decay Time* 20 years
II. Estimates » }  “%x. m Xn Xy b ¥Yn Yo Gamma Sources
! e Photon Total
CvMwd From~ Nominal Bounding Fuel Inmal Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Burnup (MWd)? ()] Inventones(Ci) Inventones{Ci) Group {bounding)
Ac-227 6 6313E-10 48 11 96.22 0 00E+00 3.19E-08 6 38E-08 Avg MeVv
Am-241 2 DO60E-03 438 11 96.22 0 00E+00 9 65E-02 1 93€E-01 00150 1016E+13
Am-242m 4 2429E-07 48 11 96.22 0 00E+00 2 04E-05 4 08E-05 00250 21128412
Am-243 1 4899€E-06 48 1 96.22 0 00E+00 7 17E-05 143E-04 00375 1 842E+412
C-14 5 7135E-09 4381 96.22 0 00E+00 2 75E-07 5 50E-07 00575 1 973E+12
Ci36 1 3124E-32 48 11 96.22 0 00E+00 6 31E-31 1 26E-30 00850 1 192E+12
Cm-243 1 6443E-07 48 11 96.22 0 00E+00 7 NE-06 1 58E-05 01250 8 0BBE+11
Cm-244 2 9330E-05 4811 96 22 0 00E+00 141€E-03 2 82E-03 02250 1029€+12
Co-60 5.3186E-06 48.11 96 22 0 00E+00 2 56E-04 5 12E-04 03750 4 478E+11
Cs-134 3.1563E-03 48 1 96 22 0 00E+00 1 52E-0t 3 04E-01 0.5750 7.305E+12
Cs-135 3 4477E-06 48 11 96 22 0 O0E+00 1 66E-04 3 3RE-04 0 8500 1.235E+11
Cs-137 2.0313E+00 48 11 96 22 0 00E+00 9 77E+01 1 95E+02 1.2500 7 052E+410
Eu-154 2 4513E-02 48 11 96 22 0 00E+00 1 18E+00 2.36E+00 17500 3237E+09
Eu-155 4 8175E-03 48 11 96 22 0 00E+00 2 32E-01 4 64E-01 22500 2.839E+05
Fe-55 1.2397E-04 4311 96 22 0 00E+00 5 96E-03 1.19E-02 2.7500 1 605E+05
H-3 4 5697E-03 48 11 96.22 0 00E+00 2.20E-01 4 40E-01 35000 7 374E+02
1-129 7 S300E-07 48 11 96.22 0 00E+00 3 62E-05 7.25E-05 5.0000 4 169E+01
Kr-85 1 0850E-01 48 11 96.22 0 00E+00 5.22E+00 1 04E+01 7 0000 4 602E+00
Np-237 9 S561E-06 48 1 96822 0 OOE+00 4 60E-04 9 19E-04 11 0000 5 158E-01
Pa-231 2 0359E-09 43 11 96.22 0 OOE+00 9.79E-08 1 96E-07
Pb-210 4 9728E-11 48 11 96.22 0 D0E+00 2.39E-09 4 78E-09
Pm-147 4 8502E-02 48.11 96.22 0 00E+00 2 33E+00 4 67E+00
Pu-238 1 B254E-02 48.11 96 22 0 OCE+00 8 78E-01 1 76E+00
Pu-239 4.2810E-04 48.11 96 22 0 00E+00 2 06E-02 4 12E-02
Pu-240 2 4368E-04 48.11 96 22 0 00E+00 1.17E-02 2 34E-02
Pu-241 3 3415E-02 48 1 96 22 0 00E+00 1 61E+00 3.22E+00
Pu-242 3 6329E-07 48 11 96 22 0 00E+00 1 75E-05 3 50E-05
Ra-226 2.2854E-10 48 11 96 22 0 00E+00 1 10£E-08 2.20E-08
Ra-228 1.2426E-14 48 11 96 22 0 00E+00 5 98E-13 1.20E-12
Ru-106 6 3589E-06 48 11 96.22 0 00E+00 3 06E-04 6 12E-04
Se-79 1.2933E-05 48 11 96.22 0 00E+00 6 22E-04 1.24E-03
Sn-126 1 1574E-05 48 1t 96.22 0 00E+00 5 S7TE-04 1.11E-03
Sr-90 1 .9248E+00 48 11 96.22 0 00E+00 9.26E+01 1 85E+02
Tc-99 4 2239E-04 43 11 96.22 0 00E+00 2.03E-02 4.06E-02
Th-229 5 0953E-12 48 11 96.22 0 00E+00 2 45E-10 4 90E-10
Th-230 4 1885E-08 48 11 96.22 0 00E+00 2.02E-06 4 03E-06
Th-232 1 9270E-14 48.11 96.22 0 O0E+00 9.27E-13 1 85E-12
T1-208 4 6024E-08 48.11 96.22 0 00E+00 2.21E-06 4 43E-06
U-232 1 2582E-07 48.11 96 22 0 00E+00 6 O0SE-06 1.21E-05 Thermal Power
U-233 2 5825E-09 48.11 96 22 0 00E+00 * 1.24€-07 2 48E-07 N Heat B g
U-234 1 8450E-04 48.11 96 22 0 00E+00 8 88E-03 178BE-02 Output Heat Output
J-235 -2 7235E-06 48.11 000 3 54E-04 2 23E-04 3 54E-04 Watts) {Watts)
U-236 1.5493E-05 48.11 96 22 0 00E+00 7 45E-04 1 49E-03 1.15E+00 2.29E400
U-238 -4 2851E-09 48.11 000 4 15E-06 3 94E-06 4 15E-06 Total Totat
Y-90 1 9254E+00 48 11 96 22 0 0CE+00 9 26E+01 185E+02
Other Radionuchdes 9 30E+01 1 86E+02
111, Template Selection S y, Burnup S v, and Checks. » 7 #¢ 7z, v exvedod
Temp 4 : |
From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fual Cladding ALUM ALUM
BOL HM C. u u
BOL Enri % 92.99999263 60 10 100
[Burnup Summary (MWd)* 1Basis for burnup used in estimate:
From SFD Estimated
Nommat | 48 11|Nominal burmup cakculated from the heavy metal mass destroyed.
Bounding| 96.22{Bounding bumup assumed o be twice nominal bumup.
Checks
Estimated Burnup/
Bumup Multipl: Given B p Estimated EOL HW/Given EOL HM
inal | 0 87|
Boundung | 173
*Reactor oore J, storage, shipping or other date confiming that imadiation ceased for fuet

*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

. Fuel and Template Information ! od0 .4 .0 Estimated
Fuel Name FRR MTR-S (UALX-HEU) GERMANY 'Fuel decay start date 2010 Canster usage:
SNFID# 584 Estimates as of: 2030 18°x10*
Fuel Units & Descr 44 - MTR TYPE Template- ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass BOLa8 136kg EOL=5944kg 2Template Burnup{MWd) 367.2
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT)- 000116689
Template Decay Time 20 years
1. Estmates -, o m Xo Xs b Yn Yo Gamma Sources
- * Photon Total
CiMwd From Nominal Bounding Fuel Intial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide - Template ° Fuel Burnup (MWd)* "Burnup (MWd)* {Ci) Inventories{Ci) Inventones(Ci) Group {bounding)
Ac-227 6 6313E-10 2,075 11 4,150 22 0 00E+00 1.38E-06 2 75E-06 Avg MeV —
Am-241 2 0060E-03 2,075 11 4,150 22 0 O0E+00 4.16E+00 8.33E+00 00150 4.381E+14
Am-242m 4.2429E07 2,075 11 4,150 22 0 00E+00 8 80E-04 1 76E-03 00250 S 110E+13
Am-243 1 4899E-06 2,075 11 4,150 22 0 00E+00 3 09E-03 6 18E-03 00375 7 946E+13
C-14 5 7135E-09 2,075 1 4,150 22 0 00E+00 119E-05 2 37E-05 00575 8 510E+13
Ci36 1.3124E-32 2,075 11 4,150.22 0 00E+00 2 72E-29 5 45E-29 0 0850 5 143E+13
Cm-243 1 6443E-07 2,075 11 4,150 22 0 OOE+00 341E-04 6 82€-04 0 1250 3 480E+13
Cm-244 2 9330E-05 2,075 11 4,150 22 0 00E+00 6 09E-02 1 22E-01 0 2250 4 438E+413
Co-60 5 3186E-06 2,075 11 4.150.22 0 00E+00 1 10E-02 2 21E-02 03750 1.932E+413
Cs-134 3 1563E-03 2,075 11 4,150.22 0 DOE+00 6 S5E+00 131E+01 05750 3 151E+14
Cs-135 3 4477E-06 2,075 1 4,150.22 0 00E+00 7 15E-03 1.43E-02 0 8500 5327E+12
Cs-137 2 0313E+00 2,075 11 4,150.22 0 00E+00 4 22E+03 8 43E+03 1.2500 3.042E412
Eu-154 2 4513E-02 2,075 11 4,150.22 0 00E+00 S 09E+01 1 02E402 17500 1.396E+11
Eu-155 4 8175E-03 2,075.11 4,150.22 0 00E+00 1 00E+01 2 00E+01 22500 1225E+07
Fe-55 1.2397E-04 2,075 H 4,150.22 0 00E+00 2.57E-01 5 14E-01 27500 6 924E+06
H-3 4 5697E-03 2,075 1 4,150 22 0 00E+00 9 48E+00 1.90E+01 3.5000 3 1B81E+04
-129 7.5300E-07 2,075 1 4,150 22 0 00E+00 1.56E-03 313E-03 5 0000 1 798E+03
Kr-85 1 0850E-01 - 2,075 11 4,150 22 0 00E+00 225E+02 4 50E+02 7.0000 1985E402
Np-237 9 5561E-06 2,075 11 4,150 22 0 OOE+D0 1 98E-02 3 97E-02 110000 2 225E+01
Pa-231 2 0359E-09 207511 4,150 22 0 00E+00 4 22E-06 8 45E-06
Pb-210 4 972BE-11 2,075 11 4,150 22 0 00E+00 103E-07 2 06E-07
Pm-147 4 B502E-02 2,075 11 4,150 22 0 00E+00 1 01E+02 2 01E+02
Pu-238 1 B254E-02 2,075 1 4,150.22 0 00E+00 3 79E+01 7 5BE+01
Pu-239 4 2810E-04 2,075 11 4,150.22 0 00E+00 8 88E-01 1 78E+00
Pu-240 2 4368E-04 2,075 11 4,150.22 0 00E+00 5 06E-01 1 01E+00
Pu-241 3 3415E-02 2,075 11 4,150.22 0 00E+00 6 93E+01 1 39E+02
Pu-242 3 6329E-07 2,075 11 4,150.22 0 DOE+00 7.54E-04 1.51E-03
Ra-226 2.2854E-10 2,075 11 4.150.22 0 DOE+00 4 74E-07 9 48E-07
Ra-228 12426E-14 2,075 11 4,150.22 0 O0E+00 2.58E-11 5 16E-11
Ru-106 6.3589E-06 2,075 11 4,150.22 0 00E+00 132E-02 2 64E-02
Se-79 1.2933E-05 2,075 11 4,150.22 0 00E+00 2.68E-02 5 37E-02
Sn-126 1.1574E-05 2,075.11 4,150.22 0 00E+00 240E02 4 80E-02
Sr-90 1 9248E+00 2,075.11 4,150.22 0 00E+00 3 99E+03 7 99E+03
Tc-99 4.2239E-04 2,075.11 4,150.22 0 00E+00 8 76E-01 1 75E+00
Th-229 5 0953E-12 2,075 11 4,150.22 0 00E+00 1 06E-08 2 11E-08
Th-230 4 1885E-08 2,075 11 4,150.22 0 00E+00 8 69E-05 174E-04
Th-232 19270E-14 2,075 11 4,150 22 0 00E+00 4 00E-11 8 00E-11
TH208 4 6024E-08 2,075 11 4,150 22 0 00E+00 9 55E-05 1.91E-04
U-232 1.2682E-07 2,075 11 4,150 22 0 00E+00 2 61E-04 522E-04 Thermal Power
U-233 2 5825E-09 2,075 11 4,150 22 0 00E+00 5 36E-06 1 07E-05 i Heat g
U-234 1 8450E-04 2,075 11 4,150 22 0 00E+00 3 83E-01 7 66E-01 Output - . Heat Cutput
U-235 -2.7235E-06 2,075 11 000 1.64E-02 1 07E-02 1 64E-02 (Watts) * (Watts)
U-236 1.5493E-05 2,075 11 4,150 22 0 00E+00 3.21E-02 6 43E-02 4 95E+01 9.89E401
U-238 -4.2851E-09 207511 000 1 91E-04 1.83E-04 191E-04 Total Total
Y-90 1.9254E+00 2,075 11 4,150.22 0 DOE+00 4 Q0E+03 7 99E+03
Other Radionuchdes 4 01E+03 8 03E+03
TII. Terplate Sel y, Burnup -y, and Checks « ‘2.1 -0 mat
[Temp Select: y - .
From SFD Used 1Basis for Parameter Differences-
Mod LIGHT WATER LIGHT WATER
Fuel Cladd ALUM ALUM
BOL HM Constituents U [V
BOL Enrichment % 93 00001838 60 to 100
[Bumup Summary (Mwd)* |Basis for burnup used in
From SFD Estimated
inal [ 2.075 11 |Nommnal bumup caiculated from the heavy metal mass destroyed
Boundung | 4 150.22|Bounding bumup assumed to be twice nominal bumup
Checks - .
Estmated Bumnup/
Burnup Multipl Given Bumup d EOL HWGiven EOL HM
Nominal [ 081 102
Boundmg | 162 - .
'Reactor st core I, storage. 3 or other date confirming that rradiabon ceased for fuel
*Total burmup for alt fuel ciated with this wort muslbedvidedbyBOLheavymelalmasshogelspedﬁcbumwvalues(MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D413 of D-585



Fuel Radionuclide iInventory Worksheet

L Fuel and Temgplate Information ;7 i, voi

Fuel Name: FRA MTR-S (UALX-HEU) GERMANY

SNF ID #: 585
Fuel Unnts & Descr: 50 - MTR TYPE
Heavy Metal Mass: BOL=9 675kg; EOL=4 635kg

Estimated
Fuel decay start date: 2010 Canrster usage:
Estimates a3 of: 2030 18°x10*
Template: TRIGA-Al (LWAU-Zrx, Alum , 10 to 20%, U}
*Template Burnup{MWd): 665

ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT). 000018
Template Decay Time* 20 years
1. Estimates- -.* . m Xa Xy b ¥n Yo Gamma Sources
Photon Total
CiMwd From Nominal Bounding Fue!  Inmial Activity N | Fuel  Bounding Fuel Energy  Photons/sec

Radionuchde Template - Fuel Burnup (MWd)* Burnup (MWd)? (%)) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 4556E-09 4,81077 9,234 97 0.00E+00 1 18E-05 2.27E-05 Avg. MeV

Am-241 3 8752E-03 4,81077 9,234 97 0 00E+00 1 86E+01 3 58E+01 00150 9477E+14
Am-242m 1 8617E-06 481077 9.234 97 0 00E+00 8 96E-03 1.72E-02 0.0250 1957E+14
Am-243 2 3293E-07 481077 9,234 97 0 Q0E+00 1.12E-03 2 15E-03 00375 2 048E+14
C-14 4 3233E-05 481077 9,234 97 0 00E+00 2 08E-01 3.99E-01 00575 1893E+14
Ci+36 4 3023E-08 481077 9,234 97 0 O0E+00 2 07E-04 3 97E-04 00850 1153E+14
Cm-243 1 9053E-07 4,810.77 9,234 97 0 OOE+00 9 17E-04 1 76E-03 01250 1294E+14
Cm-244 1 7744E-06 4,810.77 9,234 97 0 00E+00 8 S4E-03 1 64E-02 0.2250 1 045E+14
Co-60 4 3188E-03 4,810.77 9,234 97 0 00E+00 2 0BE+01 3 99E+01 03750 42926413
Cs-134 6 7188E-04 481077 9,234 97 0 DOE+00 3 23E+00 6 20E+00 05750 6 838E+14
Cs-135 3 1549E-05 4.810.77 9,234 97 0 00E+00 182E-01 2 NE-O1 0 8500 7276E+13
Cs-137 1 9489E+00 481077 9,234 97 0 00E+00 9 38E+03 1 80E+04 12500 7.837E+13
Eu-154 » 4 0301E-01 481077 9,234 97 0 00E+00 1 94E+03 3 72E+03 17500 23486412
Eu-155 5 4000E-02 481077 9,234 97 0 00E+00 2 60E+02 4 99E4+02 2.2500 37226407
Fe-55 1 5955E-04 481077 9,234 97 0 00E+00 7 68E-01 147E+00 2.7500 6 194E+06
H3 4 6571E-03 481077 9,234 97 0 00E+00 2.24E+01 4 30E+01 3 5000 4.237E404
1-129 7 3805E-07 481077 9,234 97 0 DOE+00 3 55E-03 6 82E-03 5 0000 5.191E+03
Kr-85 9 5684E-02 481077 9,234 97 0 00E+00 4 60E+02 8 B4E+02 7 0000 5 859E+02
Np-237 14618E-06 481077 9,234 97 0 DOE+00 7 03E-03 1 35602 11 0000 6 663E+01
Pa-231 6 4782€-09 481077 9,234 97 0 00E+00 3.12E-05 5 98E-05

Pb-210 6 3158E-14 481077 9,234 97 0 OCE+00 3 04E-10 5 83E-10

Pm-147 3 9564E-02 481077 9,234 97 0 00E+00 1.90E4+02 3 65E+02

Pu-238 1.2008E-03 4,81077 9,234 97 QO 00E+00 5.78E+00 1.11E+01

Pu-239 5 6917E-03 481077 9.234 97 0 00E+00 2 74E+01 5 26E+01

Pu-240 22617E-03 481077 9,234 97 0 00E+00 1 09E+01 2.09E+01

Pu-241 6.1113E-02 481077 9.234.97 0 00E+00 2 94E+02 5 64E+02

Pu-242 3.0602E-07 481077 9,234.97 0 00E+00 1 47E-03 2 83E-03

Ra-226 2 6707E-13 481077 9234 97 0 00E+00 128E-09 247E-09

Ra-228 2 2556E-10 481077 9,234 97 0 OOE+00 1 09E-06 2 08E-06

Ru-106 3.1293E-06 4,810.77 9,234 97 0 00E+00 151E-02 2 89E-02

Se-79 1 2935E-05 4,810.77 9,234 97 0 00E+00 6 22E-02 1.19€-0%

Sn-126 1.2238E-05 4,810.77 9,234 97 0 00E+00 5 89E-02 1.13E-01

Sr-90 1 8195E+00 4,810.77 9,234 97 0 00E+00 8 75E+03 1 68E+04

Tc-99 4 4120E-04 481077 9,234 97 0 00E+00 2 12400 4 07E+00

Th-229 3 3308E-10 481077 9,234 97 0 00E+00 1 60E-06 3 08E-06

Th-230 4 6526E-11 481077 9,234 97 0 00E+00 2 24E-07 4.30E-07

Th-232 2 3744E-10 4,81077 9,234 97 0 00E+00 114E-06 2.19E-06

T1208 1 8195E-08 481077 9,234 97 0 O0E+00 8 75E-05 1 68E-04

U-232 4 9098E-08 481077 9,234 97 0 O0E+00 2 36E-04 4 S3E-04 Thermal Power

U-233 1 3140E-07 4,81077 9,234 97 0 00E+00 6 32E-04 1.21E-03 N l Heat B ding
U-234 2 25T1E-Q7 481077 9,234 97 0 00E+00 1 09E-03 2 08E-03 Output Heat Output
U-235 -2 6159E-06 4,81077 000 1.94E-02 6 86E-03 1 94E-02 (Watts) (Watts)
U-236 1.2719E-05 4,81077 9,234 97 0 00E+00 6 12E-02 1.17E-0% 1.25E402 2.40E402
U-238 -3 8857E-08 481077 000 2.28E-04 4 07E-05 228E-04 Totat Total
Y-90 1 8211E+00 481077 9,234 97 0 O0E+00 8.76E+03 1 68E+04

Other Radionuchdes 1 01E+04 1 93E+04

111, Template Selection S v, Burnup Sunumary, and Checks™ b0 & - o %}

Template Sel S y |

From SFD Used |Basis for Parameter Differences:
Reactor Moderator-| LW AND U ZIRC HYDRIDE | LW AND U 2IRC HYDRIDE JThis Template was used for the followng reasons:
Fuel Cladding ALUM ALUM [This fuel maiches on all parameters except ennchment.
BOL HM Constrtuents U 15}
BOL Enrichment % 92 9999938 1010201
[Bumup Summary (MWd)* [Basis for bumup used in estimate:
From SFD Estmated
Nominal § 4 810 77Nomwial bumup caiculated from the heavy metal mass destroyed.
Bounding | 9.234 97Bounding bumup calculated assuming all BOL heavy metal burned.
Checks
Estimated Burnup/
Multiplk Given Burnup E d EOL HWGiven EOL HM
Nominal [ 1346 1.02)
Boundng | 2584

"Reactor shutdown, core removal, storage, shpping or other date confinmung that iradkation ceased for fuel

Total burmup for al fuel i with thes heet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)

DOE/SNF/REP-078 March 2003
Revision 0 Page D414 of D-585

. (oo - .

L

L

= =

{

It



(_,_.___. r - - (r - ——

|

'

(-

Fuel Radionuclide inventory Worksheet

L Foel and Template Information »%7,0 55 Estimated
Fuel Name FRR MTR-S (UALX-HEU) GERMANY 1Fuel decay start date. 2010 Canister usage:
SNFID #: 588 Estimates as of 2030 18°x10'
Fuel Units & Descr 2- MTRTYPE Template ATR (Light Water, Alum , 60 to 100% U)
Heavy Mets! Mass BOL=0 404kg, EOL=0.273kg emplate Burnup(MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time 20 years
J1. Estimates ;. <7~ m - Xn Xy b Yn Yo Gamma Sources

Photon Total

CiMWd From Nominal Bounding Fuel Intal Activity |  Nominal Fuel  Bounding Fuel Energy ' Photons/sec
Radonuclide L - Template Fuel Bumup (MWd)® Bumup Mwd)* (Ci) Inventories{Ci)  Inventones{Ci) Group {bounding)
Ac-227 6 6313E-10 124 06 248 12 © 00E+00 8 23E-08 1 65E-07 Avg MeV
Am-241 2 D060E-03 124 06 24812 0 00E+00 2 49E-01 4 98E-01 00150 2 619E+13
Am-242m 4 2429E-07 124 06 24812 0 00E+00 5.26E-05 1 05E-04 0 0250 5 446E+12
Am-243 1 4899€E-06 124 06 24812 0 00E+00 1.85E-04 3 70E-04 00375 4 750E+12
C-14 5 7135E-09 124 06 24812 0 00E+00 7.09E-07 1 42E-06 00575 5 088E+12
CL36 1.3124E-32 124 06 24812 0 00E+00 1 63E-30 3.26E-30 00850 3075E+12
Cm-243 1 6443E-07 124 06 248 12 0 00E+00 2 04E-05 4 08E-05 0 1250 2081E+12
Cm-244 2 9330E-05 124 06 248.12 0 00E+D0 3 64E-03 7 28E-03 0.2250 2 653E+12
Co-60 5 3186E-06 124 06 248.12 0 00E+00 6 60E-04 1 32E-03 03750 1 155412
Cs-134 3 1563E-03 124 06 248.12 0 00E+00 3 92E-01 7 83E-01 05750 1884E+13
Cs-135 3 4477E-06 124 06 248 12 0 00E+00 4.28E-04 8 55E-04 0 8500 3 185E+11
Cs-137 2 0313E+00 124 06 24812 0 O0E+00 2 52E+02 5 O4E+02 1.2500 1.819E+11
Eu-154 2 4513E-02 124 06 24812 0 OOE+00 3 04E4+00 6.08E+00 17500 8.347E+08
Eu-155 4 8175E-03 124 06 248 12 0 00E+00 5 98E-01 1.20E+00 22500 7.322E405
Fe-55 1.2397E-04 124 06 24812 0 00E+00 1 54E-02 3 08E-02 27500 4 139E+05
H-3 4 5697E-03 124 06 248 12 0 00E+00 5 67E-01 1 13E+00 35000 1.902E+03
1-129 7.5300E07 124 06 24812 0 0OE+00 9 34E-05 187E-04 5 0000 1 075E+02
Kr-85 1 0850E-01 124 06 248.12 0 00E+00 1 35E+01 2 69E+01 7 0000 1 187E+01
Np-237 9 5561E-06 124 06 248 12 0 OOE+00 1.19E-03 2 37E-03 11 0000 1.330E+00
Pa-231 2 0359E-09 124 06 248 12 0 00E+00 2.53E-07 5 05E-07
Pb-210 4 9728E-11 124.06 248 12 0 00E+00 6 17E-09 1.23E-08
Pm-147 4 8502£-02 124 06 248 12 0 00E+00 6 02E+00 1.20E+01
Pu-238 1 8254E-02 124 06 24812 0 00E+00 2.26E+00 4 53E+00
Pu-239 4.2810E-04 124 06 24812 0 D0E+00 5 31E-02 1 06E-01
Pu-240 2 4368E-04 124 06 248 12 0 DOE+00 3 02E-02 6 05E-02
Pu-241 3 3415E-02 124 06 248 12 0 D0E+00 4 15E+00 8 29E+00
Pu-242 3 6329E-07 124 06 24812 0 00E+00 4.51E-05 9 01E-05
Ra-226 2 2854E-10 124 06 248 12 0 00E+00 2 84E-08 5 67E-08
Ra-228 1.2426E-14 124 06 24812 0 00E+00 1.54E-12 3 08E-12
Ru-106 6 3589E-06 124.06 248 12 0 O0E+00 7 89E-04 1 58E-03
Se-79 1.2933E-05 124 06 24812 0 O0E+00 1 60E-03 321E-03
Sn-126 11574E-05 124 06 248 12 0 00E+00 144E-03 2 87E-03
Sr-90 1 9248E+00 124 06 248 12 0 00E+00 2.39E4+02 4 78E+02
Tc-99 4 2239E-04 124 06 248 12 0 00E+00 5.24E-02 1.05E-01
Th-229 5 0953E-12 124 06 248 12 0 DOE+00 6 32E-10 1.26E-09
Th-230 4 1885E-08 124 06 248.12 0 00E+00 5.20E-06 1 04E-05
Th-232 1 9270E-14 124 06 24812 0 00E+00 2.39E-12 4 78E-12
TH208 4 6024E-08 124 06 248 12 0 00E+00 5 71E-06 1 14E-05
U-232 1.2582E-07 124 06 248 12 0 00E+00 1 56E-05 3 12E-05 Thermal Power
U-233 2.5825E-09 - 12406 24812 0 00E+00 3 20E-07 6 41E-07 ) Heat B ding
U-234 1 8450E-04 124 06 24812 0 00E+00 2 29E-02 4.58E-02 Output © Heat Output
U-235 -2 7235E-06 124 06 0 00 7 87E-04 4 49E-04 7.87E-04 {Watts) (Watts)
U-236 - 1 5493E-05 124 06 248 12 0 00E+00 1 92E-03 3 B4E-03 2 96E+00 5.91E+00
U-238 -4.2851E-09 124 06 000 1.36E-05 1.31E-05 1.36E-05 Total Total
Y-90 1 9254E+00 124 06 24812 0 00E+00 2.39E+02 4 7T8E+02 R
Other Radionuchdes - - 2 40E+02 4 BOE+02
11, Ternplate Selection S v, Burnup -y, and Checks & & xS 85800
Template Selection S y A |
From SFD Used Basis for Parameter Differences-
Roactor Moderator- UIGHT WATER UGHT WATER
Fuel Cladd: ALUM ALUM
BOL HM C u u
BOL Enrichment % 90 00000989 £0 10 100
Burnup Summary (MWd)° N Basis for burnup used in
From SFD Estimated
1 124.06} bumup cakulaled from the heavy metal mass destroyed
Bounding | 243 12JBounding burmup assumed 1o be twice nominal burnup
Checks >
Estimated Burnup/
Burnup M: ks Given IF { d EOL HWGven EOL HM
inat. 0.97 [ 1.03]
Boundmng | 195
"Reactor shutdown, core femoval, storage, shipping or other date confimning that irackation ceased for fuel
2Total bumep for aN fuel assoclated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-415 of D-585



Fuel Radionuchde inventory Worksheet

L Fuel and Template Information, 5., . 5.« 3 Estimated
Fuel Name: FRR MTR-S (UALX-HEU) JAPAN "Fuel decay start date, 2010 Canister usage*
SNF 1D #: 602 Estimates as of: 2030 18"x10'
Fuel Units & Descr: 40 - MTR TYPE Template: ATR (Light Water, Alum , 60 1o 100%, U)
Hoavy Metal Mass: BOL=7 74kg; EOL=6 012kg *Template Burnup{MWd): 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 20 years
11, Estimates X : > .4 m Xo Xp b Ya Yo Gamma Sources
Photon Total
: Cvmwd From . Nominal Bounding Fue! intial Activity  Nominal Fuel  BoundingFuel | Energy  Photons/sec
Radionuchde Template Fuel Burnup (MWd)® Bumup (MWd)® ~  (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 6 6313E-10 1,636.45 3,272 90 0 OOE+00 109E-06 2.17E-06 Avg MeV
Am-241 2 0060E-03 1,636 45 3.272.90 0 00E+00 3 28E+00 6 57E+00 00150 3455E+14
Am-242m 4 2429E-07 1,636 45 327290 0.00E+00 6 94E-04 1.39E-03 00250 7 184E413
Am-243 1 4899E-06 1,636 45 3,.272.90 0.00E+00 2 44E-03 4 88E-03 00375 6.266E+13
C-14 S 7135E-09 1,636 45 3,272 90 0 00E+00 9 35E-06 1 87E-05 00575 6.711E+13
C1-36 1 3124E-32 1,636 45 3272 90 0 00E+00 2 15€-29 4.30E-29 00850 4 056E+13
Cm-243 1 6443E-07 1,636 45 3,272 90 0 00E+00 2 69E-04 5 38E-04 01250 2.744E413
Cm-244 2 9330E-05 1,636 45 3,272 90 0 00E+00 4 80E-02 9 60E-02 0.2250 3 499E+13
Co-60 5 31B6E-06 1,636 45 3,272 90 0 OOE+00 8 70E-03 174E-02 03750 1523E413
Cs-134 3 1563E-03 1,636 45 3,272 90 0 00E+00 5 17E+00 1 03E+01 05750 2 485E+14
Cs-135 3 4477E-06 1,636 45 3,272 90 0 00E+00 5 64E-03 1 13E-02 0 8500 4201E+12
Cs-137 2.0313E+00 1,636 45 3.272 90 0 00E+00 3.32E+03 6 65E+03 12500 2 395E+12
Eu-154 2.4513E02 1,636 45 3,272 90 0 00E+00 4 01E+01 8 02E+01 17500 1 101E+11
Eu-155 4 8175E-03 1,636 45 3,272 90 0 00E+00 7 88E+00 1 58E+01 22500 9 658E+406
Fe-55 1 2397E-04 1,636 45 3,272 90 0 00E+00 2 03E-0t 4 O6E-01 27500 5 460E+06
H-3 4 5697E-03 1,636.45 3.272.90 0 O0E+00 7 48E+00 1.50E+01 3.5000 2.508E+04
1-129 7 S300E-07 1,636 45 3,272.90 0 O0E+00 1.23E-03 2 46E-03 5 0000 1418E+03
Kr-85 1 OBS0E-Ot 1,636 45 3.272.90 0 0O0E+00 1 78E402 3.55E+02 7 0000 1.566E+02
Np-237 9 5561E-06 1,636 45 3,272.90 0 00E+00 1.56E-02 3 13E-02 11 0000 1755E+01
Pa-231 2 0359E-09 1,636 45 3.272.90 0.00E+00 3.33E-06 6 66E-06
Pp-210 4 9728E-11 1,636 45 3,272 90 0 O0E+00 8.14E-08 1 63E-07
Pm-147 4 8502E-02 1,636 45 3,272 90 0 00E+D0 7 94E+01 1 69E+02
Pu-238 1 B254E-02 1,636 45 3,272 90 0 00E+00 2 99E+01 5 97E+01
Pu-239 4.2810E-04 1,638 45 3,272 90 0 00E+00 7 01E-0t 140E+00
Pu-240 2 4368E-04 1,636 45 3.272 90 0 OOE+00 3.99E-01 7 98E-01
Pu-241 3 3415E-02 1,636 45 3.272 90 0 00E+00 5 47E+01 1 09E+02
Pu-242 3 6329E-07 1,636 45 3.272 90 0 00E+00 5 95E-04 1.19E-03
Ra-226 2.2854E-10 1,636 45 3,272 90 0 00E+00 374E-07 7 4BE-07
Ra-228 1.2426E-14 1,636 45 3,272 90 0 DOE+00 2 03E-1 4 07E-11
Ru-106 6.3589E-06 1,636 45 3,272 90 0 00E+00 1 04E-02 2 0BE-02
Se-79 1.2933E-05 1,636.45 3,272 90 0 00E+00 2 12E-02 4 23E-02
Sn-126 1 1574E-05 ,636 45 3.272.90 0 00E+00 1 89€-02 3 79E-02
Sr-90 1 9248E+00 636 45 3,272.90 0 00E+00 3.15E+03 6.30E+03
Tc-99 4 2239E-04 ,636 45 3,272 90 0.00E+00 8 91E-01 1.38E+00
Th-229 5 0953E-12 1,636 45 327290 0 O0OE+00 8.34E-09 1 67E-08
Th-230 4 1885E-08 1,636 45 327290 0 00E+00 6.85E-05 1 37E-04
Th-232 1 9270€-14 1,636 45 3,272 90 0 00E+00 3.15E-11 6.31E-11
T1-208 4 6024E-08 1,636 45 3,272 90 0 00E+00 7 S3E-05 1.51E-04
U-232 1.2582E-07 1,636 45 3,272 90 0 00E+00 2 06E-04 4.12E-04 Thermal Power
U-233 2 5825E-09 1,636 45 3.272 90 0 00E+00 4.23E-08 8.45E-06 Nominai Heat B ding
U-234 1 8450E-04 1,636 45 3.272 90 0 00E+00 3 02E-0t € 04E-01 Output Heat Output
U-235 -2 7235E-06 1,636 45 000 1 56E-02 111E-02 1 56E-02 (Watts) {Watts).-
U-236 1 5493E-05 1.636.45 3,272 90 0 00E+00 2 54E-02 5 07E-02 3 90E+01 7 80E+01
U-238 ~4.2851E-09 1,638.45 000 182E-04 175E-04 1 82E-04 Total Total
Y-90 1 9254E+00 1,636.45 3,272 90 0 00E+00 3 15E+03 6 30E+03
Other Radionuckdes 3 16E+403 6 33E+03
Ti1, Template Sclection S v, Burnup S y, and Checks 3 4o o' <. K°F
Template Selection Summary ]
From SFD Used |Basis for Parameter Differences:
Reactor Moderator- LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOLHM C. u u
BOL Enrichment %. 92 99999931 60 to 100
|Burnup Summary (MWd)* |Basis for burnup used in esti
From SFD Estimated
Nomh-l| 1636 burmup calculated from the heavy metal mass destroyed
Bounding | 3.272.90]Bounding bumup assumed 1o be twice nonwnal bumup
Checks.
Estimated Burnup/
Burnup Multiplier Given Burmup Estimated EOL HWGiven EOL HM
Nominat | 067|
Boundng | 1.34)
"Reactor shutdown core removal, storage, shipping or other date confinming that Irradiation ceased for fuet
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWdAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-416 of D-585
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Information ;7. Estimated
Fuel Name FRR MTR-S (UALX-HEU) NETHERLANDS Fuel decay start date 2010 Canister usage
SNFID# 607 Estimates as of 2030 18°x10"
Fuel Units & Descr- 19 - MTR TYPE Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass® BOL=2.042kg, EOL=1.093kg *Template Burnup{MWd): 3672
ROD Storage Ste* SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 20 years
1, Estimntes - ¢ m X Xp b ¥n Yo Gamma Sources
. - Photon Total
. Ci/MWd From > Nominal Bounding Fuel  Intial Activity * inal Fuel  Bounding Fuel Energy  Photons/sec
R Tk - Template Fuel Burnup (MWd)® Burnup (MWd)’ (Ci) Inventones(Cl} _Inventories(Ci) Group (bounding)
Ac-227 6 6313E-10 899 67 1,799 34 0 00E+00 5 97E-07 1 19E-06 Avg MeV
Am-241 2 0060E-03 899 67 1,799 34 0 00E+00 1.80E+00 3 61E+00 00150 1 B899E+14
Am-242m 4.2429E-07 899 67 1,799 34 0 00E+00 3 B2E-04 7 63E-04 00250 3 950E+13
Am-243 1 4899E-06 899 67 1,79934 0 DOE+00 1.34E-03 2 68E-03 00375 3.445E+13
C-14 5 7135E-09 899 67 179934 0 00E+00 5 14E-06 1 03E-05 00575 3 690E+13
CI-36 1.3124E-32 899 67 1,799 34 0 00E+00 1 18E-29 2.36E-29 00850 2230E+13
Ccm-243 1 6443E-07 899 67 1,799 34 0 DOE+00 1 48E-04 2 96E-04 01250 1.509E+13
Cm-244 2 9330E-05 899 67 1,79934 0 00E+00 2 64E-02 5.28E-02 0.2250 1924E+13
Co-60 5 3186E-06 899 67 1,799 34 0 00E+00 4.79E-03 9 57E-03 0.3750 8 375E+12
Cs-134 3 1563E-03 899 67 1,799 34 -0 00E+00 2 84E+00 5 68E+00 0.5750 1 366E+14
Cs-135 3 4477E-06 899 67 1,799.34 0 00E+00 3 10E-03 6 20E-03 0.8500 2.310E+12
Cs-137 2.0313E+00 899 67 1,799.34 0 O0E+00 1 83E+03 3 66E+03 1.2500 1.319E+12
Eu-154 2 4513E-02 899 67 1,79934 0 00E+00 221E+01 4 41E+01 17500 6.053E+10
Eu-155 4 8175E-03 899 67 1,799 34 0 OCE+00 4.33E+00 8 67E+00 2 2500 5.310E+06
Fe-55 12397E-04 89967 1,799.34 0 00E+00 1 12E-01 2.23E-01 27500 3 002E+06
H-3 4 5697E-03 89967 1,799 34 " 0 00E+00 4 11E+00 8.22E+00 3 5000 1.379E+04
1-129 7.5300E-07 899 67 1,799 34 0 00E+00 6 77E-04 1.35E-03 5.0000 7 796E+02
Kr-85 1 0850E-01 899 67 1,799 34 0 DOE+00 9 76E+01 1 95E+02 7.0000 8 606E+01
Np-237 9 5561E-06 899 67 1,799 34 0 00E+00 8 60E-03 172E-02 110000 9 645E+00
Pa-231 2 0359E-09 899 67 1,79934 0 00E+00 1.83E-06 3 66E-06
Pp-210 4 9728E-11 899 67 1,79934 0 00E+00 447E08 - 8 95E-08
Pm-147 4 8502E-02 899 67 1,79934 0 00E+00 4.36E+01 8 73E+01
Pu-238 1.8254E-02 899 67 1,799.34 0 00E+00 1 64E+01 3.28E+01
Pu-239 4.2810E-04 899 67 1,799.34 0 00E+00 3 85E-01 7.70E-01
Pu-240 2 4368E-04 89967 1,79934 0 00E+00 2 19E-01 4 38€-01
Pu-241 3 3415E-02 899 67 1,799 34 0 00E+00 3 01E+01 6 01E+01
Pu-242 3 6329E-07 899 67 1,799 34 0 00E+0Q 3.27E-04 6 54E-04
Ra-226 2.2854E-10 839 67 1,799 34 0 DOE+00 2 06E-07 4 11E-07
Ra-228 1 2426E-14 899 67 1,793 34 0 00E+00 1.12E-11 2 24E-11
Ru-106 6 3589E-06 899 67 1,799 34 0 00E+00 5.72E-03 1 14E-02
Se-79 1.2933E-05 899 67 1,799 34 0 00E+00 1.16E-02 2.33E-02
Sn-126 1.1574E-05 899 67 1,799.34 0 00E+00 1 04E-02 2.08E-02
Sr-90 1.9248E+00 893 67 1,799 34 0 00E+00 1.73E+03 3 46E+03
Tc-99 4.2239E-04 B899 67 1,799.34 0 OCE+00 3 BOE-O1 7 60E-01
Th-229 5 0953E-12 899 67 1.79934 0 00E+00 4 58E-09 9 17E-09
Th-230 4 1885E-08 899 67 1,79934 0 00E+00 3 TIELS 7 S4E-05
Th-232 1 9270E-14 899 67 1,799 34 _ 0 00E+00 173E-11 347E-11
TH208 4 6024E-08 899 67 1,799 34 0 DOE+00 4 14E-05 8.28E-05
U-232 1 2582E-07 899 67 1,799 34 0 00E+00 1.13E-04 2.26E-04 Thermal Power
U-233 2 5825E-09 839 67 1,799 34 0 00E+00 2.32E-06 4 65E-06 N fHeat B
u-234 1 8450E-04 899 67 1,79934 0 0OE+00 1 66E-01 3.32E-01 Output Heat Output
U-235 -2 7235E-06 899 67 000 4 10E-03 1 65E-03 4 10E-03 (Watts) {Watts)
U-236 1.5493E-05 893 67 1,799.34 0 00E+00 1.39£-02 2 79E-02 2.14E+01 4.29E+01
U-238 -4.2851E-09 899 67 000 4 81E-05 4 42E05 4 81E0S Total Total
Y-90 1 9254E+00 899 67 1,799.34 0 00E+00 1 73E+03 346E+03
Other Radonuclides 1 74E+03 3 48E+03
{11. Template Selection S v, Burnup S: v, and Checks «¥x ™ % o5 s
Template Selection Sui Y .
From SFD Used |Basis for Parameter Drfferences*
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladd: ALUM ALUM
BOL HM Constituents U 3]
BOL Enrichment % 92 99998697 60 to 100
Burnup Summary (MWd)* |Basis tor burnup used in
From SFD Estimated
nal [ 899 67]Nominal bumup calculated from the heavy metal mass destroyed.
Boundwng | 1,799.34]Bounding bumup assumed o be twice nominal bumup
Checks - )
Estwnated Bumup/
Burhup Muttiph Given Bumup Estimated EOL HWGiven EOL HM
Nominal l 140 -
Bounding | 2.80 .
YReactor shutdown, core removal, storage, shipping or other date confirming that #tadiabon ceased for fuel
Total bumup for all fuel associated with fus worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOQE/SNF/REP-078 March 2003
Revison 0 Page D-417 of D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Temptate Information ;57 5, >l
Fuel Name* FRR MTR-S (UALX-HEU) NETHERLANDS
SNF 1D # 608
Fuel Units & Descr: 61 - MTR TYPE

"Fuel decay start date: 2010
Estimates as of: 2030

Template, ATR (Light Water, Alum , 60 10 100%, U}

Estimated

Canister usage
18*x10"

Heavy Metal Mass BOL=12 462kg, EOL=6 667kg *Template Burnup(MWd): 3672
ROD Storage Swte, SRS Template BOL Heavy Metal Mass (MT): 0.00116689
Template Decay Time: 20 years
11, Estimates®... ¢ " m Xn Xp b Yn Yo Gamma Sources
Photon Total
cvMwd From - N J Bounding Fuel  |nitial Activity N« | Fuel . Bounding Fuel Energy  Photons/sec
Radionuchide Template Fuel Bumup (MWd)® Bumup (Mwad)* ~ {Ci) 1 es(C) I {C1) Group {bounding)
Ac-227 6 6313E-10 5,487 98 10,975 95 0 00E+00 3 64E-06 7 2BE-06 Avg. MeV
Am-241 2 0060E-03 5,487 98 10,975 95 0 00E+00 1 10E+01 2 20E+01 00150 1 159E+15
Am-242m 4.2429E-07 5,487 98 10,975 95 0 00E+00 2.336-03 4 66E-03 00250 2409E+14
Am-243 1 4899€E-06 5,487 98 10,975.95 0 DOE+00 8.18E-03 1 64E-02 00375 2101E+14
c-14 5 7135E-09 5,487 98 10,975 95 0 00E+00 3.14E-05 6 27E-05 00575 2251E+14
CI-36 1 3124E-32 5,487 98 10,975.95 0 OOE+00 7.20E-29 144E-28 00850 1360E+14
Cm-243 1 6443E07 §,487 98 10,975.95 0 00E+00 9 02E-04 1 80E-03 01250 9.204E+13
Cm-244 2 9330E-05 5,487.98 10,975.95 0 OCE+00 1 61E-01 3 22E-1 0.2250 1174E+14
Co-60 5 3186E-06 5,487.98 10,975 95 0 0CE+00 2 92E-02 5 B4E-02 03750 51096413
Cs-134 3 1563E-03 5,487 98 10,975 95 0 00E+00 1 73E+01 3 46E+01 05750 8 333E+14
Cs-135 34477E06 5,487.98 10,975 95 0 00E+00 1 89E-02 3 78E-02 0 8500 1409E413
Cs-137 2 0313E+00 5,487 98 10,975 95 0 00E+00 1 11E+04 223E+04 1.2500 8044E+12
Eu-154 2 4513E-02 5,487 98 10,975 95 0 00E+00Q 1 35E+02 2.69E+02 17500 3632E+11
Eu-155 4 8175E-03 5,487 98 10,975 95 0 00E+00 2 64E+01 5 29E+01 22500 3.239E+07
Fe-55 12397E-04 5,487 98 10,975 95 0 00E+00 6 80E-01 1.36E+00 27500 1.831E+07
H-3 4 5697E-03 5,487 98 10,975 95 0 00E+00 251E+01 5 02E+01 3.5000 8 411E+04
1-129 7 S300E-07 5,487 98 10,975 95 0 00E+00 4 13E-03 8.26E-03 § 0000 4 755E403
Kr-85 1 0850E-01 5,487 98 10,975 95 0 00E+00 5 95E+02 1.19E+03 7.0000 5.250E+02
Np-237 9 5561E-06 5,487 98 10,975 95 Q 00E+00 § 24E-02 1 05E-01 11.0000 5.884E+01
Pa-231 2 0359E-09 5,487 98 10,975 95 0 00E+00 1 12E-05 223E-05
Pb-210 4 9728E-11 5,487 98 10,975 95 0 00E+00 2 73E-07 5 46E-07
Pm-147 4 8502E-02 5,487 98 10,975 95 0 00E+00 2 66E+02 5 32E+02
Pu-238 1 8254E-02 5,487 98 10,975 95 0 00E+00 1 00E+02 2 00E+02
Pu-239 4 2810E-04 5,487 98 10,975 95 0 00E+00 2 35E+00 4 70E+00
Pu-240 2 4368E-04 5,487 98 10,975 95 0 00E+00 1 34E+00 2 67E+00
Pu-241 3 3415E-02 5,487 98 10,975 95 0 00E+00 1 836402 3 67E+02
Pu-242 3 6329E-07 5,487 98 10,975 95 0 00E+00 1 99€-03 399E-03
Ra-226 2 2854E-10 5,487 98 10,975 95 0 00E+00 1 25E-06 2.51E-06
Ra-228 12426E-14 5,487 98 10,975 95 0 00E+00 6 82E-11 1.36E-10
Ru-106 6 3589E-06 5,487 98 10,975 95 0 00E+00 3 49E-02 6 98E-D2
Se-79 1.2933E-05 5,487 98 10,975 95 0 00E+00 7.10-02 142E-01
Sn-126 1 1574E-05 5,487 98 10,975 95 0 00E+00 6.35E-02 1.27E-01
Sr-90 1 9248E+00 5,487 98 10,975.95 0 O0E+00 1.06E+04 2 11E+04
Tc-99 4 2239E-04 5,487 98 10,975 95 0 00E+00 2.32E+00 4 64E+00
Th-229 5 0953E-12 5,487 98 10,975.95 0 00E+00 2 B0E-08 5 S9E-08
Th-230 4 1885E-08 5,487.98 10,975 95 0 00E+00 2.30£-04 4 60E-04
Th-232 19270E-14 5,487.98 10,975.95 0 00E+00 1 06E-10 2 12E-10
T-208 4 6024E-08 5,487.98 10,975.95 0 00E+00 2.53E-04 5 05E-04
U-232 1.2582E-07 5,487.98 10,975 95 0 00E+0C 6 90E-04 1 38E-03 Thermal Power
U-233 2.5825E-09 5,487.98 10,975 95 0 00E+00 1.42E-05 2 83E-05 N J Heat B 9
U-234 1 8450€-04 5,487.98 10,975 95 0 O0E+00 1.01E+00 2 03E+00 Output Heat Output
U-235 -2 7235E-06 5,487.93 000 2.50E-02 1.01E-02 2 S0E-02 {Watts) (Watts)
U-236 1.5493E-05 5,487 98 10,975 95 0 00E+00 8.50E-02 1 70E-01 131E+02 2.62E+02
U-238 -4 2851E-09 5,487 98 000 2 93E-04 2.70E-04 2 93E-04 Total Total
Y-90 1 9254E+00 5,487 98 10,975 95 0 00E+00 1 06E+04 2 11E+04
Other Radonuchides 1 06E+04 2 12E404
I1L Template Selection S ¥, Burnup Sunwnary, and Checks 2 = =« 5~ csad
[Template Sel S y )
From SFD Used ]|Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOLHMC U U
BOL Envichment % 92.99998578 60 to 100
Burnup Summary (MWd)* lBasus for bumup used In
From SFD
Nominat | 5,487 98]Nominal burnup calculated from the heavy metal mass destroyed.
Bounding | 10 975 95]Bounding bumup assumed 1 be twice nomnal bumup.
Checks
Estimated Bumup/
Bumup & | Given p Estimated EOL HWGiven EOL HM
Nominat | 340
Bounding-| 2.80

"Reactor shutdown, core removal, storage, shipping or other date confirming that iradiation ceased tor fuel
'To!alburnqaforalh:elassodazedw-ﬁnhsworkshee!mtmbedvidedbyBOLheavymetalmasslogetspwﬁcbunmvahes (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet . .

1. Fuel and Template Information | ;" " Estmated
Fuel Name FRR MTR-S (UALX- HEU) PORTUGAL "Fuel decay start date 2010 Canister usage
SNFID# 632 Estimates as of 2030 18"x10
Fuel Units & Descr 22- MTR TYPE Template ATR (Light Water, Alum , 60 to 100%, (V)]
Heavy Metal Mass BOL=6.246kg EOL=3 923kg *Template Burnup(MWd): 3672
ROD Storage Site SRS Template BOL Hewy Metal Mass (MT) 000116689
Decay Time: 20 years -
II. Estimates  * - *.% m Xn Xo b Ya Yo Gamma Sources
- Photon Total
Ci/Mwd From Nominal Bounding Fuel  [njual Activity IFuel B ing Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)? Bumnup (MWd)* (C) ' Inventones{Ci) _Inventories(Ci) Group {bounding)
Ac-227 6 6313E-10 2,200.12 4,400 23 0 00E+00 1 46E-06 2.92E-06 Avg MeV
Am-241 2 0060E-03 2,200 12 4,40023 0 00E+00 4 41E+00 8 83E+00 00150 4 645E+14
Am-242m 4 2429E-07 2,200 12 4,400 23 0 00E+00 9 33e-04 1 87E-03 00250 9 659E+13
Am-243 1 4899E-06 2,200 12 4,400 23 0 00E+00 3 28€-03 6 56E-03 00375 8 4256413
C-14 5 7135E-09 2,20012 4,40023 0 00E+00 1.26E-05 251E-05 0 0575 9 023E+13
C1-36 1.3124E-32 2,200 12 4,400.23 0 00E+D0 2 89E-29 & 77E-29 00850 5.453E+413
Cm-243 1 6443E-07 2,200 12 4,400.23 0 DOE+00 3 62E-04 7.24E-04 01250 3 690E+13
Ccm-244 2 9330E-05 2,200 12 4,400.23 0 00E+00 —_ 6.45E-02 1.29E-01 0.2250 4 705E+13
Co-60 5 3186E-06 2,200 12 4,400.23 0 D0E+00 1 17E-02 2.34E-02 0.3750 2 048E+13
Cs-134 3 1563E-03 2,200.12 4,400 23 0 00E+00 6 94E+00 1.39E+01 05750 3 341E+14
Cs-135 3 4477E-06 2,200 12 4,400 23 0 00E+00 7 §9E-03 1.52E-02 0 8500 5.648E+412
Cs-137 2 0313E+00 2,200 12 4,400 23 0 00E+00 4 47E+03 8 94E+03 1.2500 3.225E+412
Eu-154 2 4513E-02 2.200 12 4,400 23 0 O0E+00 5 39E+01 1 08E+02 17500 1 480E+11
Eu-155 4 8175E-03 220012 4,400 23 0 0CE+00 1 06E+01 2 12E401 2.2500 1.298E407
Fe-55 1.2397E-04 2,200 12 4,400.23 0 00E+00 2.73E-01 5 45E-01 27500 7341E+06
H-3 4 5697E-03 2,200 12 4,400.23 0 00E+00 1 01E+01 2 01E+01 3.5000 3 372E+04
1-129 7 5300E-07 2,200 12 4,400.23 0 00E+00 1 66E-03 3.31E-03 5 0000 1 906E+03
Kr-85 1 0850E-01 2,200 12 4,400.23 0 D0E+00 2.39E+02 A4.77E+02 7.0000 2 105E+02
Np-237 g 5561E-06 2,20012 4,400.23 0 00E+00 2 10E-02 4 20E02 11 0000 2.359E+01
Pa-231 2 0359E-09 2,200.12 4,40023 0 00E+00 4 48E-06 8 96E-06
Pb-210 4 9728E-11 2,200 12 4,40023 0 00E+00 1 09E-07 2 19E-07
Pm-147 4 8502E-02 2,20012 4,400 23 0 0OE+00 1 07E+02 2 13E402
Pu-238 1.8254E-02 2,200 12 4,40023 0 00E+00 4 02E+01 8 03E+01
Pu-239 4.2810E-04 220012 4,40023 0.00E+00 9 42E-01 1.88E+00
Pu-240 2 4368E-04 2,200 12 4,40023 0 DOE+00 5 36E-01 1.07E+00
Pu-241 3 3415E-02 2,200 12 4,400.23 0 00E+00 7.35E+01 1.47E+02
Pu-242 3 6329E-07 2,200 12 4,400.23 0 O0E+00 7 99E-04 1 60E-03
Ra-226 2 2854E-10 2,200 12 4,400.23 0 00E+00 5 03€E-07 1 01E-06
Ra-228 1.2426E-14 2,200.12 4,400 23 0 00E+00 2 73E-11 5 47E-11
Ru-106 6 3589E-06 2,200.12 4,400 23 0 00E+00 1 40E-02 2 80E-02
Se-79 1.2933E-05 2,200 12 4,40023 0 0O0E+00 2 85E-02 5.69E-02
Sn-126 1.1574E-05 2,200 12 4,400 23 0 00E+00 2.55E-02 5 03E-02
Sr-90 1 9248E+00 2,20012 4,40023 0.00E+00 4.23E+03 8.47E+03
Tc-99 4 2239E-04 2,200 12 4,400.23 0 DOE+00 9 29E-01 1.86E+00
Th-229 5 0953E-12 2,200 12 4,400.23 0 DOE+00 1 12608 2 24E-08
Th-230 4 1885E-08 2,200 12 4,400.23 0 0CE+D0 9 22E-05 1 84E-04
Th-232 1 9270E-14 2,200 12 4,400.23 0 00E+00 4 24E-11 8 48E-11
TH208 4 6024E-08 2,200.12 4,400.23 0 00E+00 1 01E-04 2.03E-04
U-232 1.2582E-07 2,200.12 4,400 23 0 00E+00 2.77E-04 5.54E-04 Thermal Power
U-233 2.5825E-09 2,200 12 4,400 23 0 00E+00 5 68E-06 1 14E-05 Heat B g
U234 1.8450E-04 2,200 12 4,400 23 0 00E+00 4 06E-01 8 12E-01 > Output ~ Heat Output
U-235 -2 7235E-06 2,200 12 000 126E-02 6.56E-03 1.26E-02 (Watts) (Watts)
U-236 1.5493E-05 220012 4,400.23 0 O0E+00 341E-02 6 82E-02 5.24E401 1 05E402
u-238 -4.2851E-09 2,200 12 000 147E-04 1 38E-04 147E-04 Total Total
Y-90 1 9254E+00 2,200 12 4,400.23 0 00E+00 4 24E+03 8 47E+03
Other Radionuchdes 4 26E+03 8 51E403
111, Template Selection S v, Burnup S y, and Checks ~.07 07" 4 Y - -
Template S y {
From SFD Used {Basis for Par Differences-
R M UGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents v u
BOL Enrichment % 92.99939055 60 to 100 N
Burnup Summary (MWd)* JBasis for burnup used in
From SFD Estimated 1
inat | 2,200 12}Nommnal bumup calculsted kom the heavy metal mass destroyed.
Boundmg | 2 400 23]Bounding bumup assumed 1o be twice nommnal bumup - .
Checks - - -
Estimated Burnup/
I Bumup Multiph Given Burnuyj Estimated EOL HWGiven EOL HM -
Nominal. 112
Boundmng | 224
"Reactor shutdow, core removal, storage shipping or other date confirming that iradiation ceased for fuel
2Total bumup for all fuel clated with tus workshy “nus(bedvidedbyBOLheavymetalmasslogetxpedﬁcbumvalues(MWd(MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-419 of D-585



Fuel Radionuclide Inventory Worksheet

L Foel and Template Information™7 , 775 0% Estimated
Fuel Name. FRR MTR-S (UALX-HEU) SWITZERLAND Fuel decay start date, 2010 Caruster usage:
SNFID# 658 Estimates as of: 2030 18*x10*
Fuel Units & Descr 55- MTR TYPE Template: ATR (Light Water, Alum., 60 to 100%, U}
Heavy Metal Mass  BOL=16 676kg; EOL=5 973kg *Template Bumup(MWd) 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 20 years
11, Estmates ;: .v>. 7. ¥ m Xa X b Yn Yo Gamma Sources
", s - ~ . o et Photon Total
cvMwd From Nominal Bounding Fuel intial Activity  Nominal Fuel’  Bounding Fuel Energy  Photons/sec
Radionuchde Template Fuel Burnup (MWd)' Bumup (MWd)* {Ci) 1 t {Ci) ies(Ci) Group (bounding)
Ac-227 6 6313E-10 10,135 95 15,792 50 0 00E+00 6 72E-06 1 05E-05 Avg MeV —
Am-241 2 0060E-03 10,135 95 15,792 50 0 00E+00 2 03E+01 3 17E+01 00150 1667E+15
Am-242m 4 2429E-07 10,135 95 15,792 50 0 00E+00 4 30E-03 6 70E-03 00250 J467E+14
Am-243 1 4B93E-06 10,135 95 15,792 50 0 GOE+00 151E-02 2 35E-02 00375 3024E+14
C-14 § 7135E-09 10,135 95 15,792 50 0 00E+00 5 79€-05 9 02E-05 00575 3238E+14
CL36 1 3124E-32 10,135 95 15,792 50 0 O0E+00 1.33E-28 2.07E-28 00850 1957E+14
Cm-243 1 6443E-07 10,135 95 15,792 50 0 00E+00 1 67E-03 2 60E-03 01250 1.324E+14
Cm-244 2 9330E-05 10,135 95 15,792 50 0 00E+00 2.97E-11 4 63E-01 0.2250 1689E+14
Co-60 5 3186E-06 10,135 95 15,792 50 0 00E+00 5.39E-02 8.40E-02 03750 7351E413
Cs-134 3 1563E-03 10,135 95 15,792 50 0 00E+00 3 20E+01 4 98E+01 05750 1 199E+15
Cs-135 3 4477E-06 10,135 95 15,792 50 0 00E+00 3 49E-02 5 44E-02 08500 2.027E+13
Cs-137 2 0313E+00 10,135 95 15,792 50 0 00E+00 2 06E+04 321E+04 1.2500 1 157E+13
Eu-154 2 4513E-02 10,135.95 15,792.50 0 00E+00 2 4BE+02 3 87E+02 17500 5.313E+11
Eu-155 4 8175E-03 10,135 95 15,792.50 0 00E+00 4 88E+01 7 61E+01 2.2500 4 660E+07
Fe-55 1.2397E-04 10,135 95 15,792 50 0 DOE+00 1 26E400 1 96E+00 2.7500 2 B35E+407
H-3 4.5697E-03 10,135 95 15,792.50 “0 O0E+00 4 63E+01 7 22401 3 5000 1 210E+05
1-129 7 5300E-07 10,135 95 15,792 50 0 0CE+00 7 63E-03 1 19E-02 5 0000 6 B42E+03
Kr-85 1 0850E-01 10,135 95 15,792 50 0 O0E+00 1.10E+03 171E+03 7 0000 7 553E+02
Np-237 9 5561E-06 10,135 95 15,792 50 0 00E+00 9 69E-02 151E-01 11 0000 8 465E4+01
Pa-231 2 0359E-09 10,135 95 15,792 50 0 00E+00 2 06E-05 3 2E05
Pb-210 4 9728E-11 10,135 95 15,792 S0 0 00E+00 5 04E-07 7 85E-07
Pm-147 4 8502E-02 10,135 95 15,792 50 0 00E+00 4 92E+02 7 66E+02
Pu-238 1 8254E-02 10,135 95 15,792 §0 0 0OE+00 1.85E+02 2 88E+02
Pu-239 4 2810E-04 10,135 95 15,792 50 0 00E+00 4.34E+00 6 76E+00
Pu-240 2 4368E-04 10,135 95 15,792 50 0 00E+00 2 47E+00 3 85E+00
Pu-241 3 3415E-02 10,135 95 15,792 50 0 00E+00 3 39E+02 5.28E+02
Pu-242 3 6329E-07 10,135 95 15,792 50 0 00E+0Q 3 68E-03 5 74E-03
Ra-226 2.2854E-10 10,135 95 15,792 50 0 00E+00 2.32E-06 3 61E-06
Ra-228 1 2426E-14 10,135 95 15,792 50 0 00E+00 1.26E-10 1.96E-10
Ru-106 6 3589E-06 10,135 95 15,792 50 0 00E+00 6 45E-02 1 00E-01
Se-79 1.2933E-05 10,135.95 15,792.50 0 00E+00 1 31E-01 2 04E-01
Sn-126 1.1574E-05 10,135 95 15,792.50 0 00E+00 1.17E-01 1 83E-01
Sr-90 1 9248E+00 10,135 95 15,792.50 0 0CE+00 1 95E+04 3 O4E+04
Tc-99 4.2239E-04 10,135 95 15,792.50 0 00E+00 4 2BE+00 6 67E+00
Th-229 5 0953E-12 10,135 95 15,792.50 0 00E+00 5 16E-08 8 O5E-08
Th-230 4 1885E-08 10,135 95 15,792.50 0 00E+00 4 25E-04 6 61E-04
Th-232 1 9270E-14 10,135 95 15,792 50 0 00E+00 1 95€-10 3 04E-10
T1-208 4 6024E-08 10,135 95 15,792 50 0 00E+00 4 66E-04 7.27E-04
U-232 1.2582E-07 10,135 95 15,792 50 0 00E+00 1.28E-03 1 99E-03 Thermal Power
U-233 2 5825E-09 10,135 95 15,792 50 Q 00E+00 2 B2E-05 4 08E-05 Nominal Heat g
U-234 1 8450E-04 10,135 95 15,792 50 Q 00E+00 1.87E+00 2 91E+00 Output Heat Output
U-235 -2.7235E-06 10,135 95 000 3 35E-02 5 91E-03 3 35E-02 (Watts) (Watts)
U-236 1 5493E-05 10,135 95 15,792 50 0 00E+00 1.57E-01 2 45E-01 2.42E402 3 76E+02
U-238 -4.2851E-09 10,135 95 000 3 92E-04 349E-04 3 92E-04 Total Total
Y-90 1 9254E+00 10,135 95 15,792 50 0 00E+00 195E+04 3 04E+04
Cther Radionuchdes 1 96E+04 3 05E+04
TIL. T ‘n Colardinm C v, Buﬂllp" l.m(‘--l FBX o b R o QT
Template Selection Summary - <o e 1
From SFD Used |Basis for Parameter Differences:
Reactor Moderator UGHT WATER LIGHT WATER
Fue! Claddin, ALUM ALUM
BOL HM Constituents U U
BOL Envichment % 93 00000816 60 to 100
|Bumup Summary (MWd)* Basis for burnup used in
From SFD Estimated
Nominat { 10 135 95}Nommal bumup calculaled from the heavy metal mass destroyed.
Bounding | 15 792.50{Bounding bumup calculated assuming all BOL heavy metal bumed
Checks :
Estimated Burnup/
B p M Given p Estimated EOL HM/Given EOL HM
Nominat | 193
Bounding | 301
*Reactor core , Storage, shipping or other date confirming that iradiation ceased for fuel

’To(almmplaalmelassodatedwhhhswoﬂcsheetmslbodwdedbyBOLheavymetalmasstoge(spedﬁcmnupvahes(MWd/MT)
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{L. Fuel and Template Information __:..7:5% Estimated
Fue! Name FRR MTR-S (UALX-HEU) TURKEY ‘Fuel decay start date 2010 Canister usage.
SNFID# 644 Estmmates as of. 2030 18°x10°
Fuel Units & Descr: 18 - MTR TYPE Template: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=5 42kg EOL=2.9kg Template Bummup{MWd) 367.2
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0 00116689
- Template Decay Time 20 years
1. Estimates - %5 4=~ m Xn Xy ~ b Yo Yo Gamma Sources
. i Photon Total
cymwd From ‘ ! Bounding Fuel  Inital Activity 1 I Fuel  Bounding Fuel Energy  Photons/sec
Radionuclhide Template Fue! Burnup (MWd)® Burnup (MWd)* (Ci) L fes(Cl) {C) Group * (bounding)
Ac-227 6 6313E-10 2,386 49 4,772.98 0 00E+00 1 58E-06 3 17E06 Avg MeV
Am-241 2 DOG0E-03 2,386 49 4,772.98 0 00E+00 4 79E+00 9 57E+00 00150 5 038E+14
Am-242m 4 2429E-07 2,386 49 4,772.98 0 O0E+00 1 01E-03 2 03E-03 0.0250 1048E+14
Am-243 1 4899E-06 2,386 49 4,772 98 0 00E+00 3 56E-03 7 11E-03 00375 9 138E+413
C-14 5 7135E-09 2,386 49 4,772 98 0.00E+00 136E-05 2 73E05 00575 9 787E+13
C36. 1 3124E-32 2,386 49 4,772 98 0 OCE+Q0 3 13E-29 6 26E-29 00850 5 915E+13
Cm-243 1 6443E-07 2,386 49 4,772 98 0 00E+00 3 92E-04 -7 85E-04 01250 4 002E+13
Cm-244 2 9330E-05 2,386 49 4,772 98 0 00E+00 7 00E-02 1 40E-01 0.2250 5 103E+13
Co-60 5 3186E-06 2,386 49 4,772 98 0 00E+00 1.27E-02 2.54E-02 03750 2222E+13
Cs-134 3 1563E-03 2,386 43 4,772 98 0 DOE+00 7 S3E+00 151E+01 05750 3624E+14
Cs-135 34477E-06 2,386 49 4,772 98 0 00E+00 8.23E-03 1.65E-02 08500 6 126E+12
Cs-137 2.0313E+00 2,386 49 4,772 98 0 00E+00 4 85E+403 9 70E+03 1.2500 3498E+12
Eu-154 2 4513E-02 2,386 49 4,772 98 0 00E+00 5 85E+01 1 17E+402 17500 1 606E+11
Eu-155 4 8175E-03 2,386 49 4,772 98 0 O0E+00 1.15E+01 2 30E+01 - 22500 1.408E+07
Fe-55 12397E-04 2.386 49 4,772.98 0 00E+00 2 96E-01 5 92E-01 27500 7 963E+06
H-3 4 5697E-03 2,386 49 4,772 98 0 00E+00 1 09E+01 2 18E+01 3 5000 3.658E+04
1-120 7 S300E-07 2,386 49 4,772 98 0 00E+00 1 80E-03 3 59E-03 5 0000 2 068E+03
Kr-85 1 0850E-01 2,386 49 4,772 98 © 00E+00 2 59E4+02 5 18E+402 7 0000 2.283E402
Np-237 g 5561E-06 2,386 49 4,772 98 0 00E+00 2 28E-02 4 §56E-02 11 0000 2.559E+01
Pa-231 2 0359E-09 2,386 49 477298 0.00E+00 4 86E-06 9 72E-06.
Pb-210 4 9728E-11 2,386 49 4,772 98 0 O0E+00 1 19€-07 237E-07
Pm-147 4 8502E-02 2,386 49 4,772 98 0 O0E+00 1 16E+02 231E+02
Pu-238 1 8254E-02 2,386 49 4,772 98 0 00E+00 4 36E+01 8 71E+01
Pu-239 4.2810E-04 2,386 49 4,772 98 0 00E+00 1 02E+00 2.04E400
Pu-240 2.4368E-04 2,386 49 4,772 98 0 00E+00 5 82E-01 1 16E+00
Pu-241 3.3415E-02 2,386 49 4,772 98 0 00E+00 7.97E+01 1.59E+02
Pu-242 3 6329E-07 2,386 49 4,772 98 0 00E+00 8 67E-04 173E03
Ra-226 2.2854E-10 2,386 49 4,772 98 0 00E+00 5 45€07 1 09E-06
Ra-228 1.2426E-14 2,386 49 4,772 98 0 00E+00 2 97E-11 5 93E-11
Ru-106 6 3589E-06 2,386 49 4,772.98 0 0DE+00 152E02 3 04E-02
Se-79 1.2933E-05 2,386 49 4,772.98 0 00E+00 3 09€-02 6 17E-02
Sn-126 1 1574E-05 2,386 49 4,772.98 000E+00 - 2 76E-02 5.52E-02
Sr-90 1 9248E+00 2,386 49 4,772 98 0 0CE+00 4 59E+03 9 19E+03
Tc-99 4 2239E-04 2,386 49 4,772 98 0 00E+00 101E+00 2 02E+00
Th-229 6 0953E-12 2,386 49 4,772 98 0.00E+00 1.22E-08 2 43E-08
Th-230 4 1885E-08 2,386 49 4,772 98 0.00E+00 1.00E-04 2 00E-04
Th-232 1.9270E-14 2,386 49 4,772 98 0 00E+00 4 60E-11 9.20E-11
TH208 4.6024E-08 2,386 49 4,772 98 0 00E+00 1.10E-04 2 20E-04
U-232 1.2582E-07 2,386.49 4,772 98 0 00E+00 3.00E-04 6 01E-04 Thermal Power
U-233 2 5825E-09 2,386 49 4,772 98 0 00E+00 6 16E-06 1.23E-05 [ Heat g -
U-234 1 8450E-04 2,386 49 4,772 98 0 00E+00 4 40€-01 8 81E-01 Output  _Heat Output
U-235 -2 7235E-06 2,386 43 000 1 09E-02 4.39E-03 1.09E-02 {Watts) (Watts)
U-236 1.5493€-05 2,386 49 4,772.98 0 00E+00 3 70E-02 7.39E-02 5.69E+01 1.14E402
U-238 -4.2851E-09 2,386 49 000 1.28E-04 117E-04 1.28E-04 Total Total
Y-90 1 9254E+400 2.386 49 4,772.98 0 00E+00 4 59E+03 9 19E+03
Other Radionuchdes - - 4 62E+03 9.23E+03
J1I. Ternplate Selection S, Y, Burnup S vyoand Checks ;s srs iz
Template S Yy - - 1 - - -
From SFD Used |Basis for Par Dsfferences
Reactor M LIGHT WATER LIGHT WATER
Fuel Cladd: ALUM ALUM
BOL HM C. U v
BOL Enrichment % 92.99998782 60 10 100 -
Burnup Summary (MWd)* |Basis for b p used in -
From SFO Estmated | |
N 1] 2,386 49}Nominal bumun calculated from the heavy metal mass destoyed:
Bounding'| - 4 772.98]Bounding bumup assumed 1 be twice nommnal bumup .
Checks < - -
Estimated Burnup/
Burnup Muttip Given Burnup Estimated EOL HMW/Given EOL HM
Nominal [ 140 1 05
Bounding | 280 - - - - - .
TReactor shutdown, core removal, storage, shipping or other date confiming that irradiaton ceased for fuel
2Total bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet -

L

L Fuel and Template Information [, - £.4 Estimated
Fuel Name: FRR MTR-S (UALX-LEV) JAPAN "Fuel decay start date* 2010 Canister usage |
SNF ID #: 553 Estimates as of: 2030 18°x10* —_—
Fuel Units & Descr: 476 - ASSEMBLY Tempiate: HFBR (Heavy Water, Alum , 10 to 20%, U}
Heavy Metal Mass: BOL=714kg, EOL=632.461kg 2Tempiate Burnup{MWd) 15
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000034251 i
Template Decay Time: 20 years i
1. Estimates « . ..+ m %n %o b Yo - W Gamma Sources ___}
* T e : - Photon Total
CiMwd From . Nomunal Bounding Fuel inmal Activity N | Fuel _ Bounding Fuel Energy  Photons/sec
Rad lid Template Fuel Burnup (MWd)® Bumup (MWd)® (=] Inventones(Ci)  Inventones(Ci) Group’  (bounding)
Ac-227 8 5333E-10 77,499 76 154,999 52 0 00E+00 6 61E-05 1.32E-04 Avg MeV — 1
Am-241 2.2753€E-02 77,499 76 154,999 52 0 DOE+00 1 76E+03 3 63E+03 00150 1.571E+16 —
Am-242m B8 9133E-06 77,499 76 154,999 52 0 00E+00 6 91E-01 1 38E+00 00250 3.263E415
Am-243 6 4007E-06 77,499 76 154,999 52 0 00E+00 4 96E-01 9 92E-01 0.0375 2.866E+415
C-14 2 9620E-08 77,499 76 154,999 52 0 00E+00 2 30E-03 4 59-03 00575 3 087E+415
Cl-36 5 9513E-35 77,499 78 154,999 52 0 0DE+00 4 61E-30 9 22E-30 0.0850 1 B38E+15
Cm-243 2.2087E-06 77,499 76 154,999 52 0 00E+00 1 71E-01 3 42E-01 01250 1.237E+415
Cm-244 1 1007E-04 77,499 76 154,999 52 0 00E+00 8 53E+00 1 71E+01 0.2250 1 584E415
Co-60 1 6340E-05 77,499 76 154,999 52 0 00E+00 1 27E+00 2 53E+00 0.3750 6 BO4E+14
Cs-134 2 1353E-03 7749976 154,999.52 0 ODE+00 1 65E4+02 3.31E+02 0.5750 1 169E+16
Cs-135 4 8607E-06 77,499 76 154,999.52 0 OOE+00 3 77E-01 7 S3E-01 0 8500 1 787E+14 ,
Cs-137 2 0227E+00 77,499 76 154,999.52 0 00E+00 1.57E+05 3 14E+05 1.2500 1007E+14 |
Eu-154 2 0B87E-02 77,49976 154,999 52 0 0DE+00 1.62E+03 3.24E+03 1 7500 47536412 W
Eu-155 4 0B67E-03 77,499 76 154,999.52 0 00E+00 3.17E+02 6.33E+02 2.2500 4 457E+08
Fe-55 1 4167E-03 77,499 76 154,999 52 0 00E+00 1.10E+02 2.20E+02 2.7500 5.274E+07
H-3 4 6653E-03 77.499.76 154,999 52 0 00E+00 3 62E+02 7.23E402 3 5000 2 137E+06 ;
1-129 7 1600E-07 77,499.76 154,999 52 0 00E+00 5 55E-02 1.11E-01 5 0000 3.246E+05
Kr-85 1 0240€-01 77,499.76 154,999 52 0 00E+00 7 94E+03 1 59E+04 7 0000 3 672E+04
Np-237 3 7227E-08 77.499.76 154,999 52 0 00E+00 2.89E-01 5.77E-01 11.0000 4 179E+03
Pa-231 2 6727E-09 77,499 76 154,999 52 0 00E+00 2 07E-04 4.14E-04
Pb-210 4 3313E-14 77,499 76 154,999 52 0 00E+00 3.36E-09 6.71E-09
Pm-147 4 6307E-02 77,499 76 154,998 52 0 O0E+00 3 59E+03 7 18E+03 I
Pu-238 5 5273E-03 77,499 76 154,999 52 0 OOE+00 4 2BE+02 8 STE+02 I
Pu-239 1 0313E-02 77.49978 154,999 52 0 00E+00 7 99E+02 1 60E+03 —
Pu-240 5 4180E-03 77,499 76 154,999.52 0 00E+00 4 20E+02 8 40E+02
Pu-241 3 7573E-01 77,49976 154,999 52 0 00E+00 2 91E+04 5 82E+04
Pu-242 3 0713E-06 77,499 76 154,999.52 0 00E+00 2 38E-01 4 76E-01
Ra-226 2.3807E-13 77,499 76 154,999 52 0 00E+00 1 85E-08 369608 '
Ra-228 1 0607E-14 77,499 76 154,999.52 0 00E+00 8 22E-10 1 64E-09 i
Ru-106 8.4800E-068 77,499 76 154,999.52 0 00E+00 6 57E-01 1 31E+00
Se-79 1.2533E-05 77,499 76 154,999 52 0 00E+00 9 71E-01 1 94E+00
Sn-126 1 1393E-05 77,499 76 154,999 52 0 00E+00 8 B83E-01 1 77E+00
Sr-90 1 8400E+00 77,499 76 154,999.52 0 00E+00 1 43E+05 2 B5E+05
Tc-99 4 3533E-04 77,499 76 154,999 52 0 00E+00 3.37E+01 8.75E401 ,
Th-229 5 8947E-13 77,499 76 154,999 52 0 00E+00 4 57E-08 9 14E-08 —_
Th-230 5 9500E-11 77,499.76 154,999 52 0 00E+00 4 61E-06 9.22E-06
Th-232 1 6360E-14 77,49976 154,999 52 0 00E+00 1.27E-09 2 54E-09
T1-208 7 6000E-09 77,499.76 154,999 52 0 00E+00 5.89E-04 1.18E-03
U-232 2 0747E-08 77,49976 154,999 52 0 00E+00 1.61E-03 3.22E-03 Thermal Power
U-233 4 4013E-10 77,49976 154,999 52 0 00E+00 3.41E-05 6 82E-05 Nonunal Heat Bounding —
U-234 4 6500E-07 77,49976 154,999 52 0 DOE+00 3 60E-02 7.21E-02 . Output Heat Output
U-235 -2 5335E-06 77,499 76 000 3 09E-01 1.12E-01 3.09E-01 {Watts) (Watts)
U-236 1 3000E-05 77.49976 154,999 52 0 00E+00 1 01E+00 2 01E+00 1.85E403 371E403
U-238 -1 4207E-08 77,499 76 000 1.92E-01 191E-01 1 92E-01 Total Total
Y-90 1 8400E+00 7749976 154,999 52 0 00E+00 1 43E+05 2 85E405 |
Other Radonuciides 1 49E+05 2 98E+05 -
TII, Template Selection S v, Burnup S Y, and Checks "= o> #iie « exabingd
Temp Seb [3 y PR | ~
From SFD Used |Bas:s for Parameter Drfferences: !
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel C g ALUM ALUM
BOL HM Constituents v 1]
BOL Enrichment % 20 10 t0 20 [
|Burnup Summary (MWd)* |Basis tor burnup used in esti 'J
From SFD Estimated
Nominal.| 774997 ! bumup from the heavy metal mass destrayed
Bounding-| 154,939 52{Bounding bumup assumed 10 be twice nominal burmup.
Checks _j
Estimated Burnup/
P Given Bumup Estimated EOL HWGiven EOL HM
Nomina! | 2.48|
Bounding | 496 A
'Reactor shutdown, core removal, storage, shipping of other date confirming that irradiation ceased for fuel
*Total burmup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT) -
DOE/SNF/REP-078 March 2003
Revision 0 Page D-422 of D-585 -



Fuel Radionuclide Inventory Worksheet f

L Fuel and Template Information 31,575 Estimated
Fuel Name FRR MTR-S (VALX-LEU) PORTUGAL Fuel decay start date 2010 Canister usage
SNFID# 542 Estimates as of 2030 18"x10*
Fuel Units & Descr. 6 - ASSEMBLY Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass. BOL=5 4kg EOL=5 152kg *Template Bumup(MWd) 3672
ROD Storage Stte- SRS Template BOL Heavy Metal Mass (MT) 000116689
- Template Decay Time 20 years
JLE ar R m Xn Xy b Yn Yo Gamma Sources
N - Photon Yotal
CUVMWJ From Nominal _  Bounding Fuel |niial Activity . Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide - ~ Template Fuel Bumup (MWd)® Burnup (MWd)*-. . (CD) Inventones(Ci) Inventories(C) Group (bounding)
Ac-227 6 6313E-10 235.24 47048 0 00E+00 1.56E-07 3 12E-07 Avg. MeV —
Am-241 2 0060E-03 235.24 47048 0 00E+00 4 72E-01 9 44E-01 00150 4 966E+13
Am-242m 4 2429E-07 235.24 47048 0 00E+00 9 98E-05 2 00E-04 0 0250 1.033E+13
Am-243 1 4899E-06 235.24 47048 0 0DE+00 3 50E-04 7.01E-04 00375 9 008E+12
C-14 5 7135E08 235.24 470 48 0 00E+00 1 34E-06 2 69E-06 00575 9 648E+12
C1-36 1.3124E-32 23524 470 48 0 00E+00 3 09E-30 6 17E-30 0.0850 5 830E+12
Cm-243 1 6443E-07 23524 470 48 0 00E+00 3 87E-05 7 74E-05 01250 3 945E+12
Ccm-244 2 9330E-05 23524 47048 0 00E+00 6 90E-03 1 38E-02 0.2250 5 030E+12
Co-60 5 3186E-06 235.24 47048 0 00E+00 1.25E-03 2.50E-03 03750 2.190E+12
Cs-134 3 1563E-03 235.24 47048 0 O0E+00 7 42E-01 148E+00 05750 3.572€413
Cs-135 3 4477E-06 235.24 47048 0 0OE+00 8 11E-04 1.62E-03 0 8500 6 039E+11
Cs-137 2 0313E+00 235.24 47048 0 00E+00 4 78E+02 9.56E+02 12500 3 448E+11
Eu-154 2 4513E-02 235.24 470 48 0 00E+00 5 77€+00 1 15E+01 17500 1.583E+10
Eu-155 4 8175E-03 23524 470 48 0 00E+00 1 13E+00 2.27E+00 22500 1.388E+06
Fe-55 1.2397E-04 23524 470 48 0 00E+00 2 92E-02 S 83E-02 27500 7 B49E+05
H-3 4 5697E-03 23524 470 48 0 00E+00 1 07E+00 2 15E+00 35000 3 613E+03
1-129 7 5300E-07 23524 470.48 0 00E+00 177E-04 3.54E-04 5 0000 2.071E+02
Kr-85 1 0850E-01 235.24 47048 0 00E+0Q 2.55E+01 5 10E+01 7 0000 2.288E+01
Np-237 9 5561E-06 235.24 470 48 0 OOE+00 225E-03 4 S0E-03 11.0000 2.566E+00
Pa-231 2 0359E-09 235.24 47048 0 00E+00 4 79E-07 9 58E-07
Pb-210 4 9728E-11 235.24 470 48 0 0OE+00 117E-08 2 34E-08
Pm-147 4.8502E-02 235.24 47048 0 00E+00 1 14E+01 2 28E+01
Pu-238 1 8254E-02 23524 47048 0 00E+00 4.29E+00 8 59E+00
Pu-239 4 2810E-04 23524 470 48 - 0 00E+00 101E-01 2.01E-01
Pu-240 2 4368E-04 23524 47048 0 00E+00 5 73E-02 1 15E-01
Pu-241 3 3415E-02 235.24 47048 0 00E+D0 7 86E+00 1.57E+01
Pu-242 3 6329E-07 235.24 470 48 0 00E+00 8 55E-05 171E-04
Ra-226 2.2854E-10 235.24 470 48 0 00E+00 5 38E-08 1 08E-07
Ra-228 1.2426E-14 235.24 47048 0 OOE+00 2.92E-12 S 85E-12
Ru-106 6.3589E-06 235.24 470 48 0 00E+00 1.50E-03 2 99E-03
Se-79 1.2933E-05 23524 470 48 0 00E+00 3 04E-03 6 08E-03
Sn-126 1 1574E-05 235 24 470 48 0 00E+00 272E-03 5 45E-03
Sr-90 1 9248E+00 23524 47048 0 00E+00 4 53E+02 9 06E+02
Tc-99 4 2239E-04 23524 47048 0 DOE+00 9 94E-02 1 99E-01
Th-229 5 0953E-12 235.24 47048 0 DOE+00 1 20E-09 2 40E-09
Th-230 4 1885E-08 235.24 47048 0 00E+00 9 85E-06 97E-05
Th-232 1.9270E-14 23524 47048 0 00E+00 4 53E-12 9 07E-12
T1-208 4 6024E-08 235.24 47048 0 00E+00 1.08E-05 217E-05
U-232 1.2582E-07 235.24 47048 0 O0E+00 2.96E-05 5 92E-05 Thermal Power
U-233 B 2 5825E-09 23524 47048 0 00E+00 6 08E-07 1.22E-06 Norunal Heat  Bounding
U-234 1 B450E-04 23524 47048 0 00E+00 4 34E-02 8 68E-02 Output Heat Output
U-235 -2 7235E-06 235.24 000 2 3303 1 69E-03 2.33E-03 (Watts) (Watts)
U-236 1.5493E-05 235.24 47048 0 00E+00 3 64E-03 7.29E-03 5 61E400 1 12E401
U-238 -4.2851E-09 235.24 000 1 45E-03 1.45E-03 1.45E-03 Total Total
Y-90 1.9254E+00 235.24 470 48 0 00E+00 4 53E+02 9 06E+02
Other Radionuchdes - 4.55E+402 9 10E+02
111 Template Selection S v, Burmtp S: v, and Checks ~ois5:7, ., Satinr
[Template S y I |
From SFD Used Basis for Parameter Ditferences: -
Reactor Moderator LIGHT WATER LIGHT WATER [Thes Template was used for the following reasons
Fuel Cladding ALUM ALUM [hes huet matches on all parameters except enrichment.
BOL HM C: U U
BOL Enrichment % 20 00000132 60 to 100
Bumup Summary (MWd)" - - |Basis for bumup used in
From SFD Estimated I
mal [ 235 2ajNormnal bumup calculated from the heavy metal mass destroyed
Bounding | 470 48{Bounding bumup assumed to be twice ominal burnup
Checks -
. Estmated Bumup/
p Multiplter Given p d EOL HWGiven EOL HM
Nominat [ 014 [ 100
Bounding | 0.28| -
"Reactor shutdown, core removal, storage, shepping or other date confimung that irradiation ceased for fuel
#Total bumup tor all fuel cated with this hy ‘mustbedvidedbyBOLheavymetalmasstogetspedﬁcwmvalues(MWd/MT) v
DOE/SNF/REP-078 March 2003
Revision 0 Page D-423 of D-585



Fuel Radionuchide Inventory Worksheet

L Fuoel and Template Information, ;> 5 o008 Estimated
Fuel Name: FRR MTR-S (UALX-MEU) GERMANY "Fuel decay start date 2010 Canister usage:
SNF 1D #: 1068 Estimates as of: 2030 18*x10°
Fuel Units & Descr: 28 MTR TYPE Template: ATR (Light Water, Alum.. 60 10 100%, U)
Heavy Metal Masa: BOL=12.88kg" EOL=3 17kg *Template Burnup{MWd): 367.2
ROD Storage Stte: SRS Template BOL Heavy Metal Mass (MT) 000116689
Templste Decay Time" 20 years
1I. Estimaates +: 5 >, m Xo Xy b ¥n Yo Gamma Sources
i - » Photon Total
CVMWd From’ : N i Bounding Fuel  initial Activity Nk 1 Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fue! Burnup (MWd)' Bumup (MWd)? {Ci) Inventories(Ci) Inventories{Ci) Group {bounding)
Ac-227 6 6313E-10 351344 7,026 88 0 00E+00 2 33E-06 4 66E-06 Avg. MeV T
Am-241 2 0060E-03 351344 7,026 88 0.00E£400 7 05E+00 141E401 00150 7 418E+14
Am-242m 4 2429E-07 351344 7,026 88 0 00E+00 1 49E-03 2.98E-03 00250 1.542E+14
Am-243 1 4899E-06 351344 7,026 88 0 00E+00 5 23E-03 1 05E-02 00375 1.345E+14
C-14 5 7135E-09 3,51344 7,026 88 0 00E+D0 201E-05 4 01E-05 00575 1441E+18
CL36 1.3124E-32 35134 7,026 88 0 COE+00 4 61E-29 9 22E-29 0 0850 8707€413
Cm-243 1 6443E-07 351344 7,026 88 0 00E+00 5 78E-04 1 16E-03 01250 5 892E413
Cm-244 2.9330E-05 351344 7,026 88 0 0D0E+00 1 03E-01 2 06E-01 0.2250 7 513E+13
Co-60 5.3186E-06 3.513.44 7,026 88 0 00E+00 1 87E-02 3 74E-02 03750 3.271E+13
Cs-134 3.1563E-03 3.513.44 7,026 88 0 00E+00 1 11E+01 2 22E+01 0.5750 5 335E+14
Cs-135 34477E-06 351344 7,026 88 0 00E+00 1.21E-02 2 42E-02 Q 8500 9 019€+12
Cs-137 2 0313E+00 351344 7,026 88 0 D0E+00 7.14E+03 143E+04 1.2500 5 150E+12
Eu-154 2 4513E-02 351344 7,026 88 0 O0E+00 8 61E+01 1.72E+02 17500 2.364E+11
Eu-155 4 8175E-03 35134 7,026 88 0 00E+00 1 69E+01 3.39E+01 2.2500 2.074E+07
Fe-55 1 2397E-04 351344 7.026 88 0.00E+00 4 36E-01 8 71E-01 2.7500 1 172£407
H3 4 5697E-03 35134 7,026 88 0 00E+00 1 61E+01 321E+01 3.5000 5.386E+04
i-129 7 5300E-07 3.51344 7,026 B8 0 00E+0Q 2 65E-03 5.29E-03 5.0000 3.049E+03
Kr-85 1 0850E-01 35134 7,026 88 0 00E+00 3 B1E+02 7 62E+02 7 0000 3.36TE+02
Np-237 9 5561E-06 351344 7.026.88 0 00E+00 3 36E-02 6.71E-02 11 0000 3.773E+01
Pa-231 2 0359E-09 351344 7.026.88 0 00E+00 7 15E-06 1 43E-05
Pb-210 4 9728E-11 3.513.4 7,026 88 0 00E+00 1 75E-07 3 49E-07
Pm-147 4 8502E-02 3.513.44 7,026 88 0 00E+00 1 70E+02 3 41E+02
Pu-238 1 8254E-02 351344 7,026 88 0 00E+00 6 41E+01 1 28E+02
Pu-239 4.2810E-04 351344 7.026 88 0 OOE+00 1 50E+00 3 01E+00
Pu-240 2 4368E-04 351344 7,026 88 0 00E+00 8 56E-01 1.71E+00
Pu-241 3 3415E-02 351344 7,026 88 0 00E+00 1 17E+02 2.35E+02
Pu-242 3 6329E-07 35134 7,026 88 0 O0E+00 1.28E-03 2 55E-03
Ra-226 2 2854E-10 35134 7,026 88 0 00E+00 8 03E-07 1 61E-06
Ra-228 1 2426E-14 3,513 44 7,026 88 0 00E+00 4 37E-11 8 73E-11
Ru-106 6 3589E-06 351344 7,026 88 0 00E+00 2.23E-02 4 47E-02
Se-79 1.2933E-05 35134 7.026 88 0 00E+00 4 54E-02 9 09E-02
Sn-126 11574E-05 35134 7.026 88 0 00E+00 4 O7E-02 8 13E-02
Sr-90 1 9248E+00 3,513.44 7,026 88 0 O0E+00 6.76E+03 1 35E+04
Tc-99 4.2239E-04 3513.44 7,026 88 0 00E+00 1 48E+00 2 97E+00
Th-229 5 0953E-12 351344 7,026 88 0 00E+00 1.79E-08 3 5BE-08
Th-230 4.1885E-08 3.51344 7,026 88 0 O0E+00 147E-04 2 94E-04
Th-232 1 9270E-14 351344 7,026 88 0.00E+00 6 77E-11 1 35E-10
T1-208 4 6024E-08 351344 7,026 88 0 00E+00 1 62E-04 3.23E-04
U-232 1.2582E-07 3,513 44 7,026 88 0 00E+00 4 42E-04 8 B4E-04 Thermal Power
U-233 2 5825E-09 351344 7,026 88 0 00E+00 9 07E-06 1 81E-05 Nomunal Heat Bounding .
U-234 1 8450E-04 351344 7,026 88 0 00E+00 6 48E-01 1.30E+00 Output Heat Output
U-235 -2.7235E-06 3,51344 000 1 25E-02 2 98E-03 1.25E-02 atts) (Waus)
U-236 1 5493E-05 3,513.44 7,026 88 0 00E+00 5 44E-02 1.09E-01 8.38E401 1 B3E+02
U-238 -4 2851E-09 3513.4 000 2 38E-03 2.36E-03 2 38E-03 Total Total
Y-90 1 9254E+00 351344 7,026 88 0 O0E+00 6.76E+03 1 35E+04
Other Radionuckdes 6 80E+03 1 36E+04
111 Template Selection S ¥, Burnup S v, and Checks™ i3 v, , < 25 1 23
Template Sei £ Y - ]
From SFD Used [Basis for Parameter Ditferences:
Reactor Moderator LIGHT WATER LIGHT WATER [ This Template was used for the folowing reasons:
Fuel C! 9 ALUM ALUM [This fuel matches ATR Tempiate on all but one p ) making ATR a
BOL HM Constituents U [}) match.
BOL Enrichment % 45 07 60 10 100
Burmup Summary (MWd)* jBasis for burnup used in
From SFD E 1
Nominat [ 3,513 44]Nominal bumup calculated from the heavy metal mass destruyed.
Bounding | 7,026 88]Bounding bumup assumed 1o be twce nomial bumup,
Checks
Estimated Bumup/
Burnup p Given P Estimated EOL HW/Given EOL HM
Nominat | 0.87
Bounding | 173
'Reactor 1, Core storage, shipping or other date confiming that irradiation ceased for fuel
’Toidbumplwalh:dassouatedwmﬂswwksheetm&bodwdedbyBOLMawmetal mass to get specific bumup values (MWdA/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Information <. .. Estimated
Fuel Name- FRR PIN CLUSTER U3SI2-LEU CANADA Fue! decay start date 2010 Canister usage
SNF ID #: 660 Estimates as of 2030 18"x15'
Fuel Units & Descr: 1527 - MULTI-PIN CLUSTER Template HFBR (Heavy Water, Alum , 1010 20%, U}
Heavy Metal Mass BOL=3796 275kg EOL=3226 398kg *Template Bumup{MWd) 15
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000034251
Template Decay Time 20 years
J1. Estimates -t m Xa Xo b Yn Yo Gamma Sources
Photon Total
CiMwd From Nominal Bounding Fuel |nital Activity ~ Nominal Fuel  Bounding Fuel Energy - Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Bumup (MWd)* {Ci) Inventones(Ci) Inventones(Ci) Group {bounding)
Ac-227 8 5333E-10 541,647 53 1,083,295.06 0 00E+00 4 62E-04 9.24E-04 Avg MeV
Am-241 2 2753E-02 541,647 53 1,083,295 06 0 00E+00 123E+04 2 46E+04 00150 1098E+17
Am-242m 8 9133E-06 541,647 53 1,083,295 06 0 00E+00 4 83E+00 9 66E+00 00250 2.280E+16
Am-243 6 4007E-06 541,647.53 1,083,295 06 0 00E+00 3 47E4+00 6.93E+00 0.0375 2.003E+16
C-14 2.9620E-08 541,647.53 1,083,295 06 0 00E+00 1 60E-02 3 21E-02 00575 2.158E+16
C1-36 5 9513E-35 541,647.53 1,083,295 06 0 00E+00 3.22E-29 6 45E-29 00850 1.284E+16
Cm-243 2.2087E-06 6541,647.53 1,083,295 06 0 00E+00 1.20E+00 2 39E+00 Q 1250 8 648E+15
Cm-244 11007E-04 541,647.53 1,083,295 06 0 00E+00 5 96E+01 1 19E+02 0.2250 1 107E+16
Co-60 1 6340E-05 541,647 53 1,083,295 06 0 00E+00 8 85E+00 177E+01 03750 4 818E+15
Cs-134 2 1353E-03 541,647 53 1,083,295 06 0 00E+00 1 16E+03 2 31E+03 0 5750 8 1726416
Cs-135 4 8607E-06 541,647 53 1,083,295 06 0 O0E+00 2 63E+00 § 27E+00 0 8500 1.249E+15
Cs-137 2 0227E+00 541,647 53 1,083,295 06 0 00E+Q0 1 10E+06 2 19E+06 12500 7 038E+14
Eu-154 2 0887E-02 541,647 63 1,083,295 06 0 00E+00 113E+04 2.26E+04 17500 3.322E+13
Eu-155 4 0B67E-03 541,647 53 1,083,295 06 0 00E+00 2 21E403 4 436403 2.2500 3 115E409
Fe-55 1 4167E-03 541,647 53 1,083,295 06 0 00E+Q0 7 67E+02 1.53E+03 2.7500 3.686E+08
H3 4 6653€-03 541,647 53 1,083,295 06 0 00E+00 2 53E+03 5 O5E+03 3.5000 14936407
1-129 7.1600E-07 541,647.53 1,083,295 06 0 00E+00 3 88E-01 7 76E-01 5 0000 2.268E+06
Kr-85 1 0240E-01 641,647.53 1,083,295 06 0 0OE+00 5 55E+04 1 11E405 7 0000 2.566E+05
Np-237 3 7227E-06 541,647.53 1,083,295 06 0 00E+00 2.02E+00 4 03E+00 11 0000 2.920E+04
Pa-231 2 6727E-09 541,647 53 1,083,295 06 0 00E+00 145E-03 2 90E-03
Pb-210 4 3313E-14 541,647.53 1,083,295 06 0 00E+00 2.35E-08 4 69E-08
Pm-147 4 6307E-02 541,647 53 1,083,295 06 0 00E+00 2.51E+04 5 02E+04
Pu-238 5 5273E-03 541,647 53 1,083,295 06 0 00E+00 2 99E+03 5 99E+03
Pu-239 1 0313E-02 541,647 53 1,083,295 06 0 00E+00 5 59E+03 1.12E+04
Pu-240 5 4180E-03 541,647 53 1,083,295 06 0 00E+00 2 93E+03 5.87E+03
Pu-241 3 7573E-01 541,647 53 1,083,295 06 0 00E+00 2 04E+05 4 07E+05 .
Pu-242 3 0713E-06 541,647 53 1,083,295 06 0 00E+00 1 66E+00 3 33E+00
Ra-226 2.3807E-13 541,647 53 1,083,295 06 0 00E+00 1.29E-07 2 58E-07
Ra-228 1.0607E-14 541,647.53 1,083,295 06 0 00E+00 5.75E-09 1.15E-08
Ru-106 8 4800€E-06 541,647.53 1,083,295 06 0 00E+00 4 59E+00 9 19E+00
Se-79 1.2533E-05 541,647.53 1,083,295 06 0 00E+00 6.79E+00 1 36E+01
Sn-126 1 1393E-05 541,647.53 1,083,295 06 0 00E+00 6 17E+00 1.23E+01
Sr-90 1 8400E+00 541,647 53 1,083,295 06 0 00E+00 9 97E+05 1 99E+06
Tc-99 4 3533E-04 541,647 53 1,083,295 06 0 00E+00 2.36E+02 4 72E+02
Th-229 5 8947E-13 541,647.53 1,083,295 06 0 00E+00 3 19€E-07 6 39E-07
Th-230 5 9500E-11 541,647 53 1,083,295 06 0 00E+00 3 22E-05 6 45E-05
Th-232 1 6360E-14 541,647 53 1,083,295 06 0 0CE+00 8 86E-09 1 77E-08
T1-208 7 6000E-09 541,647 53 1,083,295 06 0 00E+00 4 12E-03 8 23E-03
U-232 2 0747E-08 541,647 53 1,083,295 06 0 00E+00 1.12E-02 2 25E-02 Thermal Power
U-233 4 4013E-10 541,647 53 1,083,295 06 0 00E+00 2.38E-04 4 77E-04 tHeat B g
U-234 4 6500E-07 541,647 53 1,083,295 06 0 00E+00 2.52E-01 5 04E-01 Output Heat Output
U-235 -2 5335E-06 541,647.53 000 1 62E+00 2.48E-01 1 62E+00 (Watts) (Watts)
U-236 1.3000E-05 541,647.53 1,083,295 06 0 00E+00 7.04E+00 1.41E+01 1.30E404 2.59E+04
U-238 -1 4207E-08 541,647.53 000 1 02E+00 1.02E+00 1.02E+00 Total Total
Y-90 1 B40OE+00 541,647.53 1,083,295 06 0 00E+D0 9 97E+05 1.99E+06
Other Radionuchdes 1 04E+06 2 08E+06 R
TH1. Template Selection S y, Burnpup S -y, and Checks ™ & , oo57 » 3522
Template S n Y {
From SFD Used |Basis for Parameter Differences:
Reactor Moderstor: HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents U U
BOL Enrichment %° 19 75000043 - 101020 - .
Bumup Summary (MWr.l)l ~ Basis for burnup used in
From SFD Estimated
Nominal | 541 647.53Nominal bumup calculated krom the heavy metal mass destroyed.
Bounding | . 1,083.295.06Boundng bumup assumed to be twice nominal bumup
Checks s
Estimated Burnup/
Burnup al Given Bumug Estimated EOL HWGiven EOL HM
PR r 326
Bounding-| 6 52|
TReactor shutdown core removal, storage, shipping or other date confirming that iradiaton ceased for fuet
Total bumup for all fuel iated with this heet must be divided by BOL heavy metal mass to get specific burnup values (MWA/MT)
DOE/SNF/REP-078 March 2003
Rewvision 0 Page D-425 of D-585



Fuel Radionuchde Inventory Worksheet

1 Fuel and Template Information’ 4.7, . & Estimated
Fuel Name: FRR PIN CLUSTER U3S&-LEU SO KOREA "Fuel decay start date. 2010 Canister usage
SNF 1D #: 293 Estunates as of: 2030 18*x15°
Fuel Units & Descr: 48 - MULTI-PIN CLUSTER Template: ATR (Lght Water Alum_, 60 to 100%, U)
Heavy Metal Mass: BOL=59 52kg EOL=52 138kg *Template Bumup(MWd): 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time-* 20 years
11, Estimates ;2 " m Xn Xp b Yo Ys G Sources
- Photon Total
CYMWd From Nominal Bounding Fuel Inmial Activty  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)? Bumup (MWd)® {Ci) inventones(Ci) Inventories(Ci) Group {bounding)
Ac-227 6 6313E-10 6,991 28 13,982.55 0 00E+00 4 64E-06 9 27E-06 Avg MeV -
Am-241 2 0060E-03 6,991.28 13,982 55 0 00E+00 1 40E+01 2 BOE+01 00150 1476E+15
Am-242m 4.2429E-07 6,991.28 13,982 55 0 00E+00 2 97E-03 5 93E-03 0 0250 3 069E+14
Am-243 1 4899E-06 6,991.28 13,982 55 0 00E+00 1 04E-02 2 08E-02 00375 2677E+14
C-14 5 7135E-09 6,991.28 13,982 55 0 0OE+00 3 99E-05 7 99E-05 00575 2.867TE+14
CL36 1.3124E-32 6,991.28 13,982 55 0 00E+00 9 18E-29 1 84E-28 00850 1733E+14
Cm-243 1 6443E-07 6,991.28 13,982 55 0 00E+00 1.15E-03 2 30E-03 01250 1172E+14
Cm-244 2 9330E-05 6,991.28 13,982 55 0 00E+00 2.05E-01 4.10E-01 02250 1 495E+14
Co-60 5.31B6E-06 6991.28 13,982 55 0 00E+00 3.72E-02 7 44E-02 03750 6.508E+13
Cs-134 3.1563E-03 6,991.28 13,982 55 0 00E+00 2 21E+01 4 41E401 05750 1062E+15
Cs-135 3.4477€E-06 6,991.28 13,982 55 0 00E+00 241E02 4 82E-02 0 8500 1785E+13
Cs-137 2 0313E+00 6,991.28 13,982 55 0 00E+00 1 42E+04 2 84E+04 1.2500 1025E413
Eu-154 2 4513E-02 6,991.28 13,982 55 0 0QE+00 171E+02 3436402 17500 4 704E+11
Eu-155 4 8175E-03 6,991.28 13,982 55 0 00E+00 3 37E+01 6 74E+01 2.2500 4 126E+07
Fe-55 1.2397E-04 6,991.28 13,982 55 0 00E+00 8 67E-01 1 73E+00 27500 2.333E+407
H-3 4 5697E-03 6,991.28 13,982 55 0 00E+00 3 19E+01 6 39E+01 3 5000 1 072E405
1-129 - 7 5300E-07 6,991.28 13,982 55 0 00E+00 S 26E-03 1 05E-02 5 0000 6 094E+03
Kr-85 1 0850E-01 6,991.28 13,982 55 0 00E+00 7 59E+02 1 52E+03 7 0000 6 729E+02
Np-237 9 S561E-06 6,991.28 13,982 55 0 00E+00 6 68E-02 134E-0% 11 0000 7 543E+01
Pa-231 2 0359E-09 6,991.28 13,982 55 0 00E+00 142E-05 2 85E-05
Pb-210 4 9728E-11 6,991 28 13,982 55 0 00E+00 3 48E-07 6 95E-07
Pm-147 4 8502E-02 6,991 28 13,982.55 0 00E+Q0 3 39E+02 6 78E402
Pu-238 1 8254E-02 6,991 28 13,982.55 0 00E+00 1 28E402 2 55E+02
Pu-239 4 2810E-04 6,991 28 13982 55 0 00E+00 2 99E+00 5 99€+00
Pu-240 2 4368E-04 6,991 28 13,982.55 0 00E+00 1.70E+00 3 41E+00
Pu-241 3 3415E-02 6,991 28 13,982.55 0 00E+00 2.34E+02 4 67E+02
Pu-242 3 6329E-07 6,991 28 13,982.55 0 00E+00 2 54E-03 5 08E-03
Ra-226 2 2854E-10 6,991 28 13,982 55 0 00E+00 1 60E-06 3 20E-06
Ra-228 1 2426E-14 6,991 28 13,982 55 0 00E+00 8 69E-11 174€-10
Ru-106 6 3589E-06 6,99128 13,982 55 0 00E+00 4 45E-02 8 89E-02
Se-79 1 2933E-05 6,991.28 13,982 55 0 00E+00 9 4E-02 181E-01
Sn-126 1 1574E05 6.991.28 13,982 55 0 DOE+D0 8 09E-02 1 62E-01
Sr-90 1 9248E+00 6,991.28 13,982 55 0 00E+00 135E404 2.69E+04
Tc-99 4.2239E-04 6.991.28 13,982 55 0 00E+00 2 95E+00 5 91E+00
Th-229 5 0953E-12 6,991.28 13,982 55 0 00E+00 3.56E-08 7.12E-08
Th-230 4 1885E-08 6,991.28 13,982 55 0 00E+0Q 2.93E-04 5 B6E-04
Th-232 1.9270E-14 6,991.28 13,982 55 0 00E+00 1.35€-10 2 69E-10
T1-208 4 6024E-08 6,991.28 13982 55 0 D0E+00 3.22E-04 6 44E-04
U-232 1.2582E-07 6,991.28 13,982 55 0 O0E+00 8 80E-04 1.76E-03 Thermal Power
U-233 2.5825E-09 6,991.28 13,982 55 0 DOE+00 181E-05 3 61E-05 N Heat B g
U-234 1 8450E-04 6,991.28 13,982 55 0 00E+00 1 29£+00 2 S8E+00 . Output Heat Output
U-235 -2.7235E-06 6,991.28 000 257E-02 6 68E-03 2.57E-02 « (Watts) (Watts)
U-236 1.5493E-05 6,991.28 13,982 55 0 00E+00 1 08E-01 2.17E-01 1.67E402 3.33E+02
U-238 -4.2851E-09 6,991.28 000 1 60E-02 1 60E-02 1 60E-02 Tota) Total
Y-30 1 9254E+00 6,991.28 13,982 55 0.00E+00 135E+04 2 69E+04
Other Radionucides 1 35E+04 2 70E+04
1L Temmplate Selection S ¥, Burnup Summary, and Checks %:4% 5, - » e
Temp Sek S )4 |
From SFD Used |Basis for Parameter Drfferences:
Reactor Moderatos-| LIGHT WATER UGHT WATER [This Template was used for the following reasons:
Fuel Cladd ALUM ALUM IThis fuel matches ATR Template on all but one { ) making ATR 2 b
BOL HM C U U maich.
BOL Enrichment %-| 19 99999952 60 to 100
1Bumup Summary (MWa)* IBasis for burnup used in estimate:
From SFD Esti
Nominat [ 6991 bumup from the heavy metal mass destroyed
Bounding | 13 982.55{Bounding bumup assumed o be twice nominal bumup
Checks
Estimated Burnup/
p p Given p Estimated EOL HWGiven EOL HM
Nominal | 037
Bounding | 075
'Reactor shutdown, core removal, storage, shupping o other date confiming that iradiaton ceased tor fuel
2Tmalburnup'ol'a\llfutalassoeiauad\mmlhlswo'ksmae!muabecivldedbyBOLheavyme«almasslogetspeﬁiﬁcbunmpva}ues(MWd/MT)
DOE/SNF/REP-078 March 2003
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Fue! Radionuchde Inventory Worksheet

1. Fuel and 1emplate Information 5, 5 7%, ¢
FuelName FRR PIN CLUSTER U3SI2-LEU SO KOREA

SNF 1D #, 659

Fuel Unts & Descr * 158 - MULTI-PIN CLUSTER

"Fuet decay start date

Estimates as of

2010
2030

Template ATR (Light Water, Alum , 60 to 100%, U)

Estimated

Canster usage
18"x15'

1317

Heavy Metal Mass: BOL=343 65kg EOL=298 288kg *Template Burnup{(MWd) 3672
ROD Storage Site- SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time- 20 years
11. Estimates - * .27 . m Xn Xy b ¥Yn Y» Gamma Sources
Photon Total
CiMwWd From ! Bounding Fuel Initial Activity ! Fue!l  Bounding Fuel Energy ' Photons/sec
Radionuclide B Template Fuel Burnup (MWd)® Bumup (Mwd)* {Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 6 6313E-10 42,958 50 85,917 00 0 O0E+00 2 85E-05 5 70E-05 Avg MeV
Am-241 2 0060£-03 42,958 S0 85,917.00 0 00E+00 8 62E+01 1 72E+02 00150 9 069E+15
Am-242m 4 2429E-07 42,958.50 85,917.00 0 0OE+00 1.82E-02 3.65E-02 00250 1.886E+415
Am-243 1 4899E-06 42,958 50 85,917.00 0 0OE+00 6 40E-02 1.28E-01 00375 1645E+15
C-14 5 7135EQ09 42,958.50 85,917 00 0 O0E+00 245E-04 4 91E-04 00575 1762E415
C136 1 3124E-32 42,958 50 85,917 00 0 DOE+00 5 64E-28 1 13E-27 00850 1.065E+15
Cm-243 1 6443E-07 42,958 50 85,917 00 0 DOE+00 7.06E-03 141E-02 @ 1250 7204E+14
Cm-244 2 9330E-05 42,958 50 85,917 00 0 00E+00 1.26E+00 252E+00 02250 9 186E+14
Co-60 5 3186E-06 42,958 50 85,917 00 0 OOE+00 2 28E-01 4 57E-01 0 3750 3999E+14
Cs-134 3 1563E-03 42,958 50 85,917 00 0 0OE+00 1.36E402 2 71E+02 05750 6 523E+15
Cs-135 34477606 42,958 50 85,917 00 0 00E+00 148E-01 2 96E-01 0 8500 1103E+14
Cs-137 2.0313E+00 42,958 50 85,917 00 0 00E+00 8 73E+04 1 75E4+05 1.2500 6.297E+13
Eu-154 24513E-02 42,958 50 85,917 00 0 00E+00 1 05E+03 2 11E+03 17500 2 890E+12
Eu-155 4 8175E-CQ 42,958 50 85,917 00 0 00E+00 2 07E+02 4 14E+02 2.2500 2 535E+08
Fe-55 1.2397E-04 42,958 50 85,917.00 0 00E+00 6 33E+00 1 07E+01 27500 1 4336408
H-3 4 5697E-03 42,958 50 85,917 00 0 00E+00 1 96E+02 3 93E+02 3.5000 6 5B89E+05
1-129 7.5300E-07 42,958 50 85,917.00 0 DOE+00 3.23E-02 6.47E-02 5 0000 3 743E404
Kr-85 1 0850E-01 42,958 50 85,917.00 0 00E+00 4 66E+03 9 32E+03 7.0000 4 133E+03
Np-237 9 5561E-06 42,958 50 85,917.00 0 00E+00 4 11E-01 8.21E-01 11 0000 4 633E+02
Pa-231 2 0359E-09 42,958.50 85,917 00 0 00E+00 8 75E-05 1.75E-04
Pb-210 4 9728E-11 42,958.50 85,917 00 0 DOE+00 2 14E-06 4 27E-06
Pm-147 4 8502E-02 42,958 50 85,917 00 0 00E+00 2.08E403 4 17E+03
Pu-238 1 8254E-02 42,958 50 85,917 00 0 00E+00 7 BAE+02 1.57E+03
Pu-239 4.2810E-04 42,958 50 85,917 00 0 00E+00 1 B4E+01 3 68E+01
Pu-240 2 4368E-04 42,958 50 85,917 00 0 00E+00 1 05E+01 2 09E+01
Pu-241 3.3415E-02 42,958 50 85,917 00 0 00E+00 144E+03 2 87E+03
Pu-242 3 6329E-07 42,958 50 85,917 00 0 00E+00 1 56E-02 3 12E-02
Ra-226 2.2854E-10 42,958 50 85,917 00 0 00E+00 9 82E-06 1.96E-05
Ra-228 1.2426E-14 42,958 50 85,917 00 0.00E+00 S 34E-10 1.07E-09
Ru-106 6 3589E-06 42,958 50 85,917 00 0 0OE+00 2.73e-01 5.46E-01
Se-79 1.2933E05 42,958 50 85,917.00 0 00E+00 5.56E-01 1.11E+00
Sn-126 11574E-05 42,958 50 85,917.00 0 DOE+00 4 97E-01 9 4E-O1
Sr-90 1 9248E4+00 42,958 50 85,917.00 0 00E+00 8.27E+04 1 65E+05
Tc-99 4 2239E-04 42,958.50 85,917.00 0 00E+00 1.81E+01 3 63E+01
Th-229 S 0953E-12 42,958.50 85,917 00 0 00E+00 219E-07 4 38E-07
Th-230 4 1885E-08 42,958.50 85,917 00 0 00E+00 1 80E-03 3 60E-03
Th-232 1 9270E-14 42,958 50 85,917 00 0 00E+00 8 28E-10 1 66E-09
T-208 4 6024E-08 42,958 50 85,917 00 0 00E+00 1 98E-03 3 95E-03
U-232 1.2582E-07 42,958 50 85,917 00 0 00E+D0 5 40E£-03 1.08E-02 Thermal Power
U-233 2.5825E-09 42,958 50 85,917 00 0 00E+D0 1.11E-04 222E-04 | Heat B ding
U-234 1.8450E-04 42,958 50 85,917 00 0 00E+00 7 93E+00 1.59E+01 Output .  Heat Output
U-235 - -2 7235E-06 42,958 50 000 1 49€-01 3 16E-02 1.49E-01 (Watts) *  (Watts)
U-236 1.5493E-05 42,958 50 85,917 00 0 00E+00 6 66E-01 1.33E+00 1.02E+03 2.05E403
U-238 -4 2851E-09 42,958 50 000 9.24E-02 9.22E02 9.24E-02 Total Total
Y-90 1 9254E+00 42,958 50 85,917 00 0 OOE+00 8.27E+04 1 65E+05
Other Radionucides 8 31E+04 1 66E+05
T11. Template Selection S -y, Burnup S v, and Checks ¢ * <o 3 o & &
Template S 5 y |
From SFD Used |Basis for Parameter Differences: )
Reactor Moderator LIGHT WATER LIGHT WATER [Thes Tempiate was used for the following reasons
Fuel Claddi ALUM ALUM [Thes fuel matches on all parameters except ennchment.
BOL HM C. U u
BOL Ennchment % 20 00000055 60 to 100
Burnup Summary (Nch.i)z Basis for burnup used in
From SFD Estimated
[ 42,958 50{Nommal bumup calculated from the heavy metal mass destroyed
Boundng [ 85 917 0OJBounding bumup assumed fo be twice nominal bumup
Checks
Estimated Burnup/
p Grven Burnup i d EOL HM/Given EOL HM
inal 0 401 | 1 Dll
Boundmg | 079
TReactor shutdown, core removal storage, shipping or other date confirming that iradiation ceased for fuel
#Total burnup for all fuel ciated with this must be divided by BOL heavy metal mass b get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information  ;;:: 5, 525 Estmated
Fuel Name* FRR PIN CLUSTER UALX HEU CANADA "Fuel decay start date: 2010 Canister usage
SNF 1D #: 661 Estimates as of: 2030 18°x15*
Fuel Units & Descr: 225 - MULTIPIN CLUSTER Template: ATR (Light Water, Alum., 60 to 100%, U}
Heavy Metal Mass: BOL=118.597ky; EOL=34.627kg >Template Burnup{MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000116683
Template Decay Time: 20 vears
I, Estimates ™~ .-~ > m X Xp b Ya Yo Gamma Sources
Photon Total
cvMwd From Nominal Bounding Fuel |ntial Acivity N IFuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fue! Bumup (MWd)® Bumup (MWd)® * {Ci) Inventonies{(Ci) Inventories(Ci) Group (bounding)
Ac-227 6 6313E-10 79,5621 22 112,314 13 0 00E+00 5 27E-05 7 45E-05 Avg. Mev —
Am-241 2 0060E-03 79,521 22 112,314.13 0 00E+00 1 60E+02 2 25E+402 00150 1 186E+16
Am-242m 4 2429€E-07 79,521 22 112,314.13 0 00E+00 3 37E-02 4 77E-02 00250 2 465E+15
Am-243 1 4899E-06 79,521 22 112,314.13 0 00E+00 1 18E-01 1 67E-01 00375 2 150E+15
C-14 5 7135E-09 79,521 22 112,314.13 0 O0E+00 4 54E-04 6 42E-04 00575 2 303E+15
CI-36 1 3124E-32 79,521 22 112,314.13 0 O0E+00 104E-27 147E-27 00850 1.392E+15
Cm-243 1 6443E-07 79,521 22 112,314.13 0 00E+00 1 31E02 1 B5E-02 01250 9 418E+14
Cm-244 2 9330E-05 79,521 22 112,314 13 0 OOE+00 2.33E+00 3.20E400 0.2250 1201E+15
Co-60 5 3186E-06 79,521.22 112,314 13 0 00E+00 4.23E-01 5 97E-01 0.3750 5228E+14
Cs-134 3 1563E-03 79,5621.22 112,314 13 0 00E+00 251E+02 3.54E+02 0.5750 8.527E+15
Cs-135 3 4477E-06 79,521.22 112,314 13 0 00E+00 2.74E-01 3 87E-01 0.8500 1442E+14
Cs-137 2 0313E+00 79,521.22 112,314 13 0.00E+00 1 62E+05 2.28E405 1.2500 8.232E+13
Eu-154 2 4513E-02 79.,521.22 112,314 13 0 OCE+00 195E+03 2.75E+03 17500 3778E+12
Eu-155 4 8175E-03 79,621.22 112,314 13 0 O0E+00 3 83E+02 5 41E+02 22500 3.314E+08
Fe-55 1 2397E-04 79,621.22 112,314 13 0 OOE+00 9 86E+00 1.39E+01 2.7500 1.874E+08
H-3 4 S697E-03 79,521.22 112,314 13 0 00E+00 3 63E+02 5 13E+02 35000 8 607E+05
1-129 7 5300E-07 79,521.22 112,314 13 0 00E+00 5 99E-02 8 46E-02 5.0000 4.866E+04
Kr-85 1 0850E-01 79,521.22 112,314 13 0 00E+00 8 63E+03 1.22E+04 7 0000 5.372E+03
Np-237 9 5561E-06 79,521.22 112,314 13 0 00E+00 7 60E-01 1 07E+00 11.0000 6.020E402
Pa-231 2 0359€E-09 79,521.22 112,314 13 0 OOE+00 1 62E-04 2.29E-4
Pb-210 4 9728E-11 79,521.22 112314 13 0 0OE+00 3 95E-06 5.59E-06
Pm-147 4 8502E-02 79.521.22 112,314 13 0 OOE+00 3 86E+03 5 45E+03
Pu-238 1 8254E-02 79,521.22 112,314 13 0 00E+00 145E+403 2 05E+03
Pu-239 4 2810E-04 79,521.22 112,314 13 0 00E+00 3 40E+01 4 81E+01
Pu-240 2 4368E-04 79,621.22 112,314 13 0 DOE+00 1 94E+01 2 74E+01
Pu-241 3 3415E-02 79,621.22 112,314 13 0 DDE+00 2 66E+03 3 75E+03
Pu-242 3 6329E-07 79.521.22 112,314 13 0 D0E+00 2 89E-02 4 08E-02
Ra-226 2.2854E-10 79,521 22 112,314 13 0 00E+00 1 82E-05 2 S7E-05
Ra-228 1.2426E-14 79,521 22 112,314 13 0 00E+00 9 88E-10 1 40E-09
Ru-106 6 3589E-06 79,521 22 112,314 13 0 00E+00 5 06E-01 7.14E-01
Se-79 1.2933E-05 79,521 22 112,314.13 0 O0E+00 1 03E+00 1 45E+00
Sn-126 1 1574E-05 79,521 22 112,314 13 0 O0E+00 9 20E-01 1 30E+00
Sr-90 1 9248E+00 79,521 22 112,314.13 0 O0E+00 1 53E+05 2 16E+05
Tc-99 4.2239E-04 79,521 22 112.314.13 0 OOE+00 3 36E+01 4 74E+01
Th-229 5 0953E-12 79,521 22 112,314.13 0 O0E400 4 05E-07 S 72E-07
Th-230 4 1885E-08 79,521 22 112,314.13 0 00E+00 333E-03 4 70E-03
Th-232 19270E-14 79.521.22 112,314 13 0 00E+00 153E-09 2 16E-09
T-208 4 6024E-08 79,521.22 112,314 13 0.00E+00 3 66E-03 5 17E-03
U-232 1.2582E-07 79,521.22 112,314.13 0 00E+00 1 00E-02 1 41E-02 Thermal Power
U-233 2.5825E-09 79,521.22 11231413 0 OOE+00 2.05E-04 2 90E-04 I Heat. B ding
U-234 1.8450E-04 79,521.22 112,314.13 0 O0E+00 1.47E+01 2 07E+01 Output Heat Output
U-235 -2.7235E-06 79,521.22 000 2.39€-01 2.22E-02 2 39€-01 (Watts) - - (Watts)
U-236 1.5493E-05 79.521.22 112,314 13 0 00E+00 1.23E+00 1 74E+00 1 90E+03 2 68E+03
U-238 -4.2851E-09 79,521.22 000 2 73E-03 2 39E-03 2 73E-03 Tota) Totat
Y-90 1 9254E+00 79,521.22 112,314 13 0 00E+00 1 53E+05 2.16E+05
Other Radonuchdes 1 54E+05 2 17E+05
TI1. Template Selection S ¥, Burmup S v, and Checks®< #- o e bk
Template Selection Summary |
From SFD Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents 1} u
BOL Enrichment %. 93 14999856 60 to 100
[Burnup Summary (Mwd)* |Basis for bumup used in
From SFD E
Nommal.| 79,521 22]Nominal bumup calculated from the heavy metal mass destroyed.
Bounding| 112,314 13Bounding burnup calcutated assuming al BOL heavy metal bumed.
Checks
Estimated Burnup/
p p Given Bumup Estimated EOL HWGiven EOL HM
i 213]
Bounding | 301

'Reactor shutdown, core removal, storage, shipping of other date confirming that imadiation ceased for fuel.
’Totalbunuplotalfuelassodaxedwnhlfisworkshee(muﬁbedvldedbyBOLheavymetalmassloge(specmcbmmvalues(MWd/MT).
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Fuel Radionuclhide Inventory Worksheet

L Fuel and Template Information 3 ; /40 . Estimated
Fuel Name FRR PIN CLUSTER UALX HEU CANADA 'Fuel decay start date 2010 Canister usage
SNFID# 662 Estimates as of 2030 18"x15'
Fuel Units & Descr* 741 - MULTI-PIN CLUSTER Template HFBR (Heavy Waler, Alum , 40 to 100% U)
Heavy Metal Mass BOL=395 694kg EOL=97.5%g 2Template Burnup(MWd) 1646
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0000377
Template Decay Time 20 years
41, Estimates * - m ~ Xn Xp b Yn Yo Gamma Sources
- Photon Total
CvMwd From N | Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template Fuel Burnup (MWd)* Bumup Mwd)’ {Ci) Inventories(Ci)  Inventones{Ci) Group (bounding)
Ac-227 3 1355E-10 27458476 364,474 92 0 00E+00 8 61E-05 1 14E-04 Avg MeV
Am-241 8 0194E-03 274,584 76 364,474 92 0.00E+00 2 20E+03 2 92E+03 0 0150 3 853E416
Am-242m 1.3694E-06 274,584 76 364,474 92 0 00E+00 3 76E-01 4 99E-01 0 0250 7 9426415
Am-243 3 7096E-05 274,584 76 364,474 92 0 00E+00 1 02E401 1 35E+01 00375 7 057E+15
C-14 2 6464E-08 274,584 76 364,474 92 0 00E+00 727E-03 9 65E-03 00575 7.471E415
CI-36 4 4441E-31 274,584 76 364,474 92 0 00E+00 1.22E-25 1 62E-25 0 0850 45225415
Cm-243 5 7029E-06 274,584 76 364,474 92 0 00E+00 1.57E+00 2 08E+00 01250 3.203E+15
Cm-244 4 6555E-03 274,584 76 364,474 92 0 00E+00 1.28E+03 1 70E+03 0.2250 3.893E+15
Co-60 4 8663E-05 274,584 76 364,474 92 0 00E+00 1.34E401 1 77E+01 03750 1 685E+15
Cs-134 1 0638E-02 274,584 76 364,474 92 0 00E+00 2 92E403 3 88E+03 0.5750 2 789E+16
Cs-135 4.2564E-06 274,584 76 364,474.92 0 00E+00 1 17E+00 1 55E+00 0 8500 7.303E+14
Cs-137 2 0358E+00 274,584 76 364,474.92 0 00E+00 5 69E+05 7 42E+05 12500 4 682E+14
Eu-154 5 1956E-02 274,584 76 364,474.92 0 00E+00 143E+04 1 89E+04 1 7500 1.804E+13
Eu-155 1.4295E-02 274,584 76 364,474 92 0 0CE+00 3 93E+03 5 21E+03 22500 1 154E409
Fe-55 1.3560E-03 274,584 76 364,474 92 0 00E+00 3 72E+02 4 94E+02 2 7500 © 750E+08
H-3 4 6258E-03 274,584 76 364,474 92 0 DOE+00 1 27E+403 1 69E+03 3.5000 2.852E407
-129 6 6403E-07 274,584 76 364,474 92 0 DOE+00 1 82E-01 2 42E-01 S 0000 1 097E407
Kr-85 1 0808E-01 274,584 76 364,474 92 0 00E+00 2 97E+04 3.94E+04 7 0000 1.259E+06
Np-237 3 1537E-05 274,584.76 364,474 92 0 00E+00 8 66E+00 1.15E+01 11.0000 1 442E+05
Pa-231 9 7023E-10 274,584 76 364,474 92 0 DOE+00 2 66E-04 3 54E-04
Pb-210 1 1731E-11 274,584 76 364,474 92 0 OOE+00 3 22E-06 4 28E-06
Pm-147 2 4405E-02 274,584 76 364,474 92 0 00E+00 6 70E+03 8 89E+03
Pu-238 1 5358E-01 274,584 76 364,474 92 0 00E+00 4.22E+04 5 60E+04
Pu-239 6 9502E-04 274,584 76 364,474.92 0 00E+00 191E+402 2 53E+02
Pu-240 3.7631E-04 274,584 76 364,474.92 0 00E+00 1 03E+02 1.37E+02
Pu-241 1.3433E-01 274,584 76 364,474 92 0 00E+00 3 69E+04 4 90E+04
Pu-242 3 0911E-06 274,584 76 364,474 92 0 00E+00 8 49E-01 1.13E+00
Ra-226 5 5079E-11 274,584 76 364,474 92 0 00E+00 1.51E-05 2 01E-05
Ra-228 1.3335E-14 274,584 76 364,474 92 0 00E+00 3 66E-09 4 B6E-09
Ru-106 7.3390E-06 274,584 76 364,474 92 0 00E+00 2 02E+00 2.67E+00
Se-79 1.2339E-05 274,584 76 364,474 92 0 00E+00 - __339E+00 4 50E+00
Sn-126 1 0184E-05 274,584.76 364,474 92 0 00E+00 2.80E+00 3 72E+00
Sr-90 1 9064E+00 274,584.76 364,474 92 0 0DE+00 5.23E+405 6 95E+05
Tc-99 3 8056E-04 274,584 76 364,474 92 0 00E+00 1 04E+02 1 39E+02
Th-229 4 9198E-12 274,584 76 364,474 92 0 00E+00 1 35E-06 1 79E-06
Th-230 1 0547E-08 274,584 76 364,474 92 0 00E+00 2 90E-03 3 84E-03
Th-232 2 0705E-14 274,584 76 364,474 92 0 00E+00 5 69E-09 7.55E-09
T1-208 4.8827E-08 274,584 76 364,474.92 0.00E+00 1 34E-02 178E-02
U-232 1.3414E-07 274,584 76 364,474 92 0 00E+00 3 68E-02 4 89E-02 Therma! Power
U-233 3 7679E-09 274,584 76 364,474 92 0 0OE+00 1 03E-03 1.37E-03 N ! Heat B o
U-234 5.2047E-05 274,584 76 364,474 92 0 00E+00 1 43E+01 1.90E+01 Output | Heat Output
U-235 -2 8661E-06 274,584 76 000 7 95E-01 8.24E-03 7 95E-01 (Watts) (Watts)
U-236 1 6701E-05 274,584 76 364,474 92 0 00E+00 4.59E+00 6 09E+00 7 94E+03 1.05E+04
U-238 -9 4194E-09 274584 76 000 9 31E-03 6 72E-03 9 31E-03 Total Total
Y-90 1 9070E+00 274,584 76 364,474 92 0 0OE+00 524E+05 6 95E+05
Other Radionuchdes 5 35E+05 7 10E+05
TH. Template Selection S v. Burpup S . and Checks »-< - 17w 7 7y
[Template Selectron Summary |
From SFD Used |Basis for Par Differences:
Reactor Moderator| HEAVY WATER HEAVY WATER
Fuet C! ALUM ALUM
BOLHMC U u
BOL Enrichment % 92 99999565 40 to 100
[Burnup Summary (MWd)* Basis for bumnup used in estimate:
From SFD Estimated
nat [ 274 584 76Nomnal bumup calaulated from the heavy metal mass destroyed.
Bounding | 364,474 92| bumup calculated assuming aft BOL heavy metal bumed. -
Checks N
Estimated Bumup/ .
Burnup Multip Given B p Estimated EOL HWGiven EOL HM
N ! 1.59) 106
Bounding | 211 - - -
'Reactor st core ) storage shipping or other date confirming that iradiation ceased for fuel
Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get speafic bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuoel and Template Information, ;. 5.4 Estimated
Fuel Name FRR PIN CLUSTER UALX HEU CANADA 'Fuel decay start date 2010 Canister usage®
SNF ID # 663 Estimates as of* 2030 18°x15*
Fuel Units & Descr: 131 - MULTI-PIN CLUSTER Template HFBR (Heavy Water, Alum., 40 to 100%, U}
Heavy Metal Mass® BOL=76 648kg; EOL=32.383kg *Tempiate Burnup(MWd): 1646
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT): 0000377
Template Decay Time* 20 years
11, Estimates’s . < - m Xn Xp b Y Yo Gamma Sources
: - - Photon Total
CvMwd From . Norunal Bounding Fuel Inttial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Bumup (MWd)’ [(=)] Inventonies{Ci) Inventones(Ci) Group (bounding)
Ac227 3 1355E-10 40,772 53 70,600 79 0 00E+00 1 2BE05 2.21E-05 Avg. MeV —
Am-241 8 0194E-03 40,772 53 70,600 79 0 O0E+00 3 27E+02 5 66E+02 00150 7.464E415
Am-242m 1 3694E-06 40,772 53 70,600 79 0 00E+00 5 58E-02 9 67E-02 00250 1.538E415
Am-243 3 7096E-05 40,772 53 70,600 79 0 0OE+00 1 51E+00 2 62E+00 00375 1.367E+15
C-14 2 6464E-08 40,772 53 70,600 79 0 00E+00 1 OBE-03 1.87E-03 00575 1447E415
Ck36 4 4441E-31 40,772 53 70,600 79 0 OOE+00 1 81E-26 3.14E-26 00850 8 760E414
Cm-243 § 7029E-06 40,772 53 70,600 79 0 00E+00 2 33E0 4 03E-01 01250 6.204E+14
Cm-244 4 6555E-03 40,772 53 70,600 79 0 OOE+00 1 90E+02 329E+02 02250 7.540E414
Co-60 4 8663E-05 40,772 53 70,600 79 0 OOE+00 1 98E+00 3 44E+00 0.3750 3263E+14
Cs-134 1 0638E-02 40,772 53 70,600 79 0.00E+00 4.34E402 7 51E+02 05750 5.402E415
Cs-135 4 2564E-06 40,772 53 70,600 79 0.00E+00 1 74E-01 301E-01 0.8500 1415E+414
Cs-137 2 0358E+00 40,772.53 70,600 79 0 00E+00 8.30E+04 1 44E+05 1.2500 9 069E+13
Eu-154 5 1956E-02 40,772 53 70,600 79 0 OOE+00 2.12E+03 3 67E+03 17500 3495€412
Eu-155 1 4295E-02 40,772.53 70,600 79 0 00E+00 5 83E+02 1 01E+03 2.2500 2235E408
Fe-55 1 35606-03 40,772.53 70,600 79 0 OOE+00 5.53E+01 9 57E+01 2.7500 1 308E408
H3 4 6258E-03 40,772.53 70,600 79 0 00E+00 1 89E+02 3 27E+02 3.5000 5 525E406
1-129 6 6403E-07 40,772.53 70,600.79 0 00E+00 2.71E02 4 69E-02 5.0000 2.124E406
Kr-85 1 0808E-O1 40,772.53 70,600 79 0 00E+00 441E403 7 63E+03 7.0000 2.438E+05
Np-237 3 1537E-05 40,772.53 70,600.79 0 00E+00 1.29E+00 2 23E+00 11,0000 2 794E+04
Pa-231 9 7023E-10 40,772.53 70,600.79 0 00E+00 3 96E-05 6 85E-05
Pb-210 1 1731E-11 40,772.53 70,600.79 0 00E+00 4 78E-07 8 28E-07
Pm-147 2 4405E-02 40,772 53 70,600.79 0 00E+00 9 95E+02 1 72E+03
Pu-238 1 5358€-01 40,772 53 70,600 79 0 0DE+00 6.26E403 1 08E+04
Pu-239 6 9502E-04 40,772.53 70,600 79 0 O0E+00 2 83E+01 4 91E+01
Pu-240 37631E-04 40,772.53 70,600 79 0 O0E+00 1 53E+01 2 66E+01
Pu-241 1.3433E-01 40,772 53 70,600 79 0 00E+00 5 48E+03 9 48E+03
Pu-242 3 0911E-06 40,772 53 70,600 79 0 00E+00 1.26E-01 2 18E-01
Ra-226 5 5079E-11 40,772 53 70,600 79 0 00E+00 2.25E-06 3 BIE-08
Ra-228 1.3335E-14 40,772 53 70,600 79 0 00E+00 5 44E-10 9 41E-10
Ru-106 7.3390E-06 40,772 53 70,600 79 0 O0E+00 2 99E-01 5 18E-01
Se-79 1.2339E-05 40,772 53 70,600 79 0 OOE+00 5 03E-01 8 71E-01
Sn-126 1 0194E-05 40,772 53 70,600 79 0 00E+00 4 16E-01 7 20E-01
Si-90 1 9064E+00 40,772 53 70,600 79 0 00E+00 7 77E+04 1.35E+05
Tc-99 3 80S6E-04 40,772 53 70,600 79 0 00E+00 1 55E+01 2 69E+01
Th-229 4 9198E-12 40,772 53 70,600 79 0 00E+00 2 01E07 347E-07
Th-230 1 0547E-08 40,772 53 70,600 79 0 00E+00 4 30E-04 7 45E-04
Th-232 2 0705E-14 40,772 53 70,600 79 0 00E+00 8 44E-10 1 46E-09
T1-208 4 8827E-08 40,772.53 70,600 79 0 0OE+00 1 99E-03 3 45E-03
U-232 1.3414E-07 40,772.53 70,600 79 0 00E+00 5 47E-03 9 47E-03 Thermal Power
U-233 3 7679E-09 40,772.53 70,600 79 0 00E+00 1 54E-04 2 66E-04 Heat Bounding
U-234 5 2047E-05 40,772.53 70,600 79 0 OCE+00 2 12E+00 3 67E+00 -~ Output Heat Output
U-235 -2 8661E-06 40,772.53 000 1.54E-01 374E-02 1.54E-01 (Watts) (Watts) -
U-236 16701E-05 40,772.53 70,600 79 0 00E+00 6 B1E-01 1.18E+00 118E403 2.04E403
U-238 -9 4194E-09 40,772.53 000 1.76E-03 1 38E-03 1.76E-03 Total Total
Y-90 1 9070E+00 40,772.53 70,600.79 0 00E+00 7.78E+04 1.35E405
Other Radionucides 7.94E+04 1.37E+05
. T T 3 ol - <, !\’ BIﬂLI‘II!Ip 3 9. and (:‘I!Cb T ML B, Mg ol
Template Selection Summary 1
From SFD Used [Basis for Parameter Differences:
Reactor Moderstor HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents ) u
BOL Enrichment % 93 15000501 40 10 100
[Burmup Summary (Mwa)® |Basis tor burnup used in
From SFD Estimated
Nominat [ 40.772. bumup from the heavy metal mass destroyed.
Boundng | 70 600 79Boundng bumup calcutated assurming ail BOL heavy metal bumed.
Checks
Estimated Bumup/
Burnup M Given Bumup Estimated EOL HWGiven EOL HM
0y ' I 1 -&
Bounding [ 211]
'Reactor core d, storage, shipping or other date confirtning that iradiaton ceased for fuel

'Totalburupiotalhnelassoaatedwnhﬂsworksheelnmbodv»dedbyBOLMavymetalmasstogelspedﬂcbumpva!ues(MWd/m)
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Fuel Radionuclide Inventory Worksheet '

i1 Fuel and Template Information _, e o ba Estimated
Fuel Name- FRR SLOWPOKE (HEU) CANADA "Fuel decay start date 2010 Canister usage
SNF 1D #- 665 Estimates as of 2030 18*x10"
Fuel Units & Descr, 2 - 297 ROD ARRAY Template ATR (Light Water, Alum , 60t 100% U}
Heavy Metal Mass  BOL=1772kg EOL=1 742kg 3emplate Burnup(MWd)- 3672
ROD Storage Ste SRS Tempiate BOL Heavy Metal Mass (MT} 000116689
Template Decay Time* 20 years
I, Estimates >~ == : m Xn X b Yo Yo Gamma Sources
Photon Total
CUMwd From Nominal Bounding Fuel Iniat Activity  Nominal Fuel _ Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)? Bumup (MWd)? (Ch Inventones(Ci)  Inventories(Ci) Group (bounding)
Ac-227 6 6313E-10 28.24 56 48 0 00E+00 1.87E-08 3 75E-08 Avg MeV
Am-241 2 0060E-03 28.24 56 48 0 00E+00 5 66E-02 1.13E-01 00150 5 962E+12
Am-242m 4 2429E-07 2824 56 48 0 00E+00 1.20E-05 2 40E-05 © 0250 1240E+12
Am-243 1 4899E-06 28.24 56 48 0 OOE400 4 21€-05 B 42E-05 0 0375 1081E+12
C-14 6 7135E-09 28 24 56 48 0 00E+00 1 61E-07 3 23E-07 00575 1158E+12
C1-36 1.3124E-32 2824 56 48 0 00E+00 3 71E-31 7 41E31 00850 6 999E+11
Cm-243 1 6443E-07 2824 5648 0 00E+00 4 64E-06 9.29E-06 0 1250 4 736E411
Cm-244 2 9330E-05 2824 56 48 0 00E+00 8.28E-04 1 66E-03 0.2250 6 040E+11
Co-60 5 3186E-06 28.24 56 48 0 00E+00 1.50E-04 3 OOE-04 0 3750 2.629E+11
Cs-134 3 1563E-03 2824 56 48 0 00E+00 8 91E-02 1 78E-01 0 5750 4.288E+12
Cs-135 3 4477E-06 28.24 56 48 0.00E+00 9 74E-0S 1 95E-04 0 8500 7250E+10
Cs-137 2 0313E+00 28.24 56 48 0 00E+00 5 74E4+01 1 15E+02 12500 4 140E+10
Eu-154 2 4513E-02 28.24 56 48 0 00E+00 6 92E-01 1 38E+00 17500 1 900E+09
Eu-155 4 8175E03 2824 56 48 0 00E+00 1.36E-01 2 72E-01 22500 1 667E+05
Fe-55 1.2397E-04 2824 56 48 0 O0OE+00 3 S0E-03 7.00E-03 27500 9 422E+04
H-3 4 5697E-03 2824 56 48 0 00E+00 1.29E-01 2.58E-01 3 5000 43326402
1-129 7 5300E-07 28.24 5648 0 00E+00 2 13E-05 4.25E-05 5 0000 2461E+01
Kr-85 1 0850E-01 28.24 56 48 0 00E+00 3 06E+00 6 13E+00 7 0000 2 717E+Q0
Np-237 9 S561E-06 28.24 5648 0 00E+00 2 70E-04 5 40E-04 11.0000 3 045E-01
Pa-231 2 0359E-09 28.24 56 48 0 00E+00 5 75E-08 115607
Pb-210 4 9728E-11 2824 56 48 0 00E+00 1 40E-09 2 81E-09
Pm-147 4 8502E-02 2824 56 48 0 00E+00 1 37E+00 2 74E+00
Pu-238 1 8254E-02 28 24 56 48 0 O0E+00 5 16E-01 1.03E+00
Pu-239 4.2810E-04 28.24 56 48 0 00E+00 121E-02 2 42E-02
Pu-240 2 4368E-04 28.24 56 48 0 00E+00 6 88E-03 1 38E-02
Pu-241 3 3415E-02 28.24 56 48 0 00E+00 9 44E-01 1 89E+00
Pu-242 3 6329E-07 28.24 56 48 0 00E+00 1 03E-05 2 OSE-05
Ra-226 2.2854E-10 28.24 56 48 0 O0E+00 6 45E-09 1.29E-08
Ra-228 1.2426E-14 2824 56 48 0 0OE+00 351E-13 7.02E-13
Ru-106 6 3589E-06 2824 56 48 0 00E+00 1.80E-04 3 59E-04
Se-79 1 2033E-05 2824 5648 0 00E+00 3.65E-04 7 30E-04
Sn-126 1 1574E-05 28.24 56 48 0 OOE+00 3.27E-04 6 54E-04
Sr-90 1 9248E400 28.24 56 48 0 00E+00 5 44E+01 1 09E+02
Tc-99 4.2239E-04 2824 56.48 0 00E+00 1 19E-02 2 39E-02
Th-229 5 0953E-12 2824 5648 0 0CE+00 144E-10 2.88E-10
Th-230 4 1885E-08 28.24 56 48 0 00E+00 1 1BE-06 2.37E-06
Th-232 1.9270€E-14 2824 56 48 0 DOE+00 5 44E-13 1 09E-12
TH208 - 4 6024E-08 28 24 56 48 0 00E+00 1.30E-06 2 60E-06
U-232 1.2582E-07 2824 56 48 0 00E+00 3.55E-06 7 11E-06 Thermal Power
U-233 2 5825E-09 2824 56 48 0 00E+00 7.29E08 1 46E-07 1 Heat di
U-234 1 8450E-04 28.24 56 48 0 00E+00 5 21E-03 1.04E-02 Output Heat Output
U-235 -2 7235E06 2824 000 3.57E-03 3 49E-03 3 57E-03 (Watts) - (Watts)
U-236 1.5493E-05 28 24 56 48 0 00E+00 4 38E-04 8 75E-04 6.73E-01 1.35E400
U-238 -4 2851E-09 2824 000 4 10E-05 4 09E-05 4 10E-05 Total Total
Y-90 1 9254E+00 2824 56 48 0 00E+00 5 44E+01 1 09E+02
QOther Radionuckides - - 5 46E+01 1 09E+02
{111, Template Selection S v, Burnup § v and Checks « 65 3 5nhe's o
Template Sel y
From SFD Used |Basis for Parameter Differences:
Reactor M LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents U U
BOL Enrichment % 93 11512415 60 10 100
[Burnup Summary (MWd)* - Basis for burup used in
From SFD Estimated
inal [ '28.24|Nomnal bumup calculated from the heavy metal mass destroyed.
Bounding | 56 48]Bounding bumup assumed 1o be twice nommnal bumup
Checks - .
Estimated Bumup/
Bumup iph Grven Burmnu Estimated EOL HM/Given EOL HM
Nominat 005
Bounding | 010
'Reactor core I, storage, shipping or other date confirming that iradiabon ceased for fuel
2Total bumup for all fuel assoclated with this worksheet must be divided by BOL heavf metal mass to get specific burnup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information % . < *
Fuel Name FRR SLOWPOKE (HEU) CANADA
SNF ID # 666
Fuel Units & Descr: 2 - 297 ROD ARRAY
Heavy Metal Mass® BOL=1772kg; EOL=1 742kg

'Fuel decay start date 2010
Estimates as of: 2030

Template: ATR (Light Water, Alum , 60 1o 100%, U}

2Template Burnup(MWd): 367.2

Estimated

Canster usage*
18"x10*

ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Tune: 20 years
II. Estimates ..« ™ m X Xy b Y Yo Gamma Sources

Photon Total

CvMWd From Normunal Bounding Fuel intial Activity N | Fuel  Bounding Fuel Energy  Photons/sec

Radionuclide Template Fuel Burnup (MWd)® Burnup (MWd)* {ci) Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 6 6313E-10 28.24 56 48 0 O0E+00 187E-08 3 75E-08 Avg MeV

Am-241 2 0060E-03 28.24 56 48 0 00E+00 5 66E-02 1 13E-01 00150 5962E+12
Am-242m 4 2429E-07 2824 56 48 0 00E+00 1.20E-05 2 40E-05 0 0250 1240E+12
Am-243 1 4899E-06 2824 56 48 0 00E+00 4.21E-05 8 42E-05 0.0375 1081E+12
C-14 5 7135E-09 2824 56 48 0 OCE+00 161E-07 3.23E-07 00575 1 158E+12
Ci-36 13124E-32 2824 56 48 0 00E+00 3 71E-3t 741E-3 00850 6.999E+11
Cm-243 1 6443E-07 2824 56.48 0 DOE+00 4 64E-06 9.29E-06 01250 4 736E+11
Cm-244 2 9330E-05 2824 56 48 0 0CE+00 8 28E-04 1 66E-03 02250 B D40E+11
Co-60 5 3186E-06 2824 56 48 0 DOE+00 1 50E-04 3 00E-04 03750 2 629E+11
Cs-134 3 1563E-03 2824 56 48 0 DOE+00 8 91E-02 1 78E-01 05750 4.288E412
Cs-135 3 4477E-08 2824 56 48 0 00E+00 9 74E-05 1 95€-04 0 8500 7 250E+10
Cs-137 2 0313E+00 2824 56 48 0 OOE+00 5 74E+01 1 15E+02 12500 4 140E4+10
Eu-154 2 4513E-02 28.24 5648 0 00E+00 6 92E-01 1 38E+00 1 7500 1 900E+09
Eu-155 4 8175E-03 28.24 56 48 0 00E+00 1 36E-01 2 72E-01 2.2500 1 667E+05
Fe-55 1.2397E-04 28.24 56 48 0 00E+00 3 50E-03 7 00E-03 27500 9422404
H-3 4 5697E-03 2824 56 48 ° 0 00E+0Q 1.29E-01 2 SBE-01 3 5000 4 332E+02
1-129 7 S300E-07 28.24 56 48 0 00E+00 2.13E-05 4 25E-05 5 0000 2461E+01
Kr-85 1 0850E-01 28.24 56 48 0 00E+00 3 06E+00 6 13E+00 7 0000 2717E+00
Np-237 9 5561E-06 28.24 56 48 0 00E+00 2.70E-04 5 40E-04 11.0000 3.045E 01
Pa-231 2 0359E-09 28.24 56 48 0 O0E+00 5 75E-08 115E-07

Pb-210 4 9728E-11 2824 5648 0 D0E+00 1 40E-09 2 81E-09

Pm-147 4 8502E-02 2824 56.48 0 00E+00 1 37E+00 2.74E400

Pu-238 1 8254E-02 2824 56.48 0 00E+00 5 16E-01t 1 03E+00

Pu-239 4 2810E-04 2824 56 48 0 00E+00 121E-02 242E-02

Pu-240 2 4368E-04 2824 56 48 0 00E+00 6 88E-03 1 38E-02

Pu-241 3.3415E-02 2824 56 48 0 00E+00 9 44E-01 1 89E+00

Pu-242 3 6329€E-07 2824 56 48 0 O0E+00 1 03E-05 205E-05

Ra-226 2.2854E-10 2824 56 48 0 00E+00 6 45E-09 129E-08

Ra-228 1.2426E-14 28.24 56 48 0 00E+00 351E-13 7 02E-13

Ru-106 6 3589€-06 2824 56 48 0 00E+00 1 80E-04 359€-04

Se-79 1 2933E-05 2824 56 48 0 00E+00 3.65E-04 7 30E-04

Sn-126 1 1574E-05 28.24 56 48 0 O0E+00 3.27E-04 6 54E-04

Sr-90 1 9248E+00 28.24 56 48 0 00E+00 5 44E+01 1 09E+02

Tc-99 4 2239E-04 28.24 5648 0 00E+00 1 19E-02 2 39E-02

Th-229 S 0953E-12 28.24 56 48 0 00E+00 1 44E-10 2 88E-10

Th-230 4 1885E-08 2824 56.48 0 00E+00 1 1BE-06 2.37E-06

Th-232 19270E-14 2824 56 48 0 00E+00 5 44E-13 108E-12

T1-208 4 6024E-08 28 24 56 48 0 00E+00 1 30E-06 2 60E-06

U-232 1.2582E-07 28 24 56 48 0 00E+00 3 55E-06 7.11E-06 Thermal Power
U-233 2 5825E-09 28.24 56 48 0.00E+00 7 29E-08 1.46E-07 N i Heat B ding
U-234 1 8450E-04 2824 56 48 0 00E+00 5.21E-03 104E-02 Output |  Heat Output
U-235 -2 7235E-06 28.24 000 3.57E-03 3 49€-03 357E-03 {Watts) - (Watts)
U-236 1 5493E-05 28.24 56 48 0 00E+00 4.38E-04 8 75E-04 5 73E-01 1.35E400
U-238 -4.2851E-09 2824 000 4 10E-05 4 09E-05 4 10E-05 Totat Total
Y-90 1 9254E+00 28.24 56 48 0 00E+00 5 44E+01 1 09E+02

Other Radionuclides 5 46E401 1 09E+02

II, Template Selection Suminary, Burnup Summary, and Checks *%s . %o o.?%. 5087

Temp Sek S y |

From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator LIGHT WATER UGHT WATER
Fuel C g ALUM ALUM
BOL HM Constituents u [3)
BOL Enrichment % 93 11512415 60 to 100
{Bumup Summary (MWd)* |Basis tor bumup used in
From SFD Estimated
Nominat [ 28.24]n burmup calculated from the heavy metal mass destroyed.
Boundng-| 56 48]Bounding burmup assumed 1o be twice nommal bumup
Checks
Estimated Burmnup/
p P Given Burnup Estimated EOL HWGiven EOL HM
Naminal I 005
Bounding | 0 10|

*Reactor core J, storage, shipping or other date ¢ g that iradiation ceased for tued

*rotal bumup for afl fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWd'MT)

DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

XL Fuel and Template Information - g Estimated
Fue! Name- FRR SLOWPOKE (HEU) CANADA "Fuel decay start date 2010 Canister usage*
SNF ID #- 668 Estimates as of 2030 18"x10'
Fuel Units & Descr 2 - 297 ROD ARRAY Template ATR (Light Water, Alum , 60 10 100%, U)
Heavy Metal Mass BOL=1772kg EOL=1742kg *Template Bumup{MWd): 367.2
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116689
- Template Decay Time. 20 years
11, Estimates »» % ™~ m Xo Xy b ¥n Yo Gamma Sources
Photon Total
CYMWd From ' I Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuctide - Template -~ Fuel Burnup (MWd)’ Burnup Mwd) (C1) Inventories(C1)  Inventones{Ci) Group (bounding)
Ac-227 6 6313E-10 28.24 56 48 0 00E+00 1.87E-08 3 75E-08 Avg MeV
Am-241 2.0060E-03 28.24 5648 0 0OE+00 5 66E-02 1 13E-01 00150 5 962E+12
Am-242m 4 2429E-07 28.24 56 48 0 00E+00 1.20E-05 2 40E-05 0 0250 1240E+12
Am-243 1 4899E-06 28.24 56 48 0 00E+00 4.21E-05 8 42E-05 00375 1.081E+12
C-14 5 7135E-09 2824 56 48 0 00E+00 161E-07 3.23E07 00575 1 158E+12
Ci-36 1 3124E-32 2824 5648 0 00E+00 3 71E-31 7 41E-31 00850 6 999E+11
Cm-243 1 6443E-07 2824 56 48 0 00E+00 4 64E-06 9.29E-06 0 1250 4 736E+11
Cm-24 2 9330E-05 2824 56 48 0 00E+00 8.28E-04 1.66E-03 02250 6 D40E+11
Co-60 5.31B6E-06 2824 5648 0 00E+00 1.50E-04 3 00E-04 03750 2 629E+11
Cs-134 3 1563E-03 28.24 56 48 0 00E+00 8.91E-02 1 78E-01 05750 4.283E+12
Cs-135 3 4477E-06 28.24 5648 0 00E+00 9 74E-05 1 95E-04 0 B500 7.250E+10
Cs-137 2 0313E+00 28.24 56 48 0 00E+00 5 74E+01 1 15E+02 1.2500 4 140E+10
Eu-154 2 4513E-02 28.24 56 48 0 00E+00 6 92E-01 1 38E+00 1.7500 1.900E+09
Eu-155 4 8175E-03 2824 56 48 0 00E+00 1 36E-01 2.72E-01 22500 1 667E+05
Fe-55 1.2397E-04 2824 56.48 0 00E+00 3 50E-03 7.00E-03 2 7500 9 422E+04
H3 4 5697E-03 28 24 56 48 0 00E+00 1.29E-01 2 58E-01 3 5000 4 332E402
1-129 7.5300E-07 28.24 56 48 0 00E+00 2.13E-05 4.25E-05 5 0000 2 461E+01
Kr-85 1.0850E-01 28.24 56 48 0 00E+D0 3 06E+00 6 13E+00 7 0000 2 717E+00
Np-237 9 5561E-06 2824 56648 0 00E+00 2 70E-04 5 40E-04 11 0000 3.045E-01
Pa-231 2 0359E-09 28.24 56 48 0 00E+00 5 75E-08 1.15E-07
Pb-210 4 9728E-11 28.24 56 48 0 00E+00 1 40E-09 2.81E-09
Pm-147 4 8502E-02 2824 56 48 0 O0E+00 1.37E+00 2 74E+00
Pu-238 1 8254E-02 2824 56 48 0 00E+00 S 16E-01 1.03E+00
Pu-239 4.2810E-04 28 24 5648 0 00E+00Q 1.21E-02 2 42E-02
Pu-240 2.4368E-04 2824 5648 0 00E+00 6 88E-03 1 38E-02
Pu-241 3.3415E-02 28 24 56 48 0 00E+00 9 44E-01 1 89E+00
Pu-242 3 6329E-07 28.24 56 48 0 00E+00 1 O3E-05 2.05E-05
Ra-226 2.2854E-10 28.24 56 48 0 O0E+00 6 45E-09 1.29E£-08
Ra-228 1 2426E-14 28.24 56 48 0 00E+00 351E-13 7.02E-13
Ru-106 6 3589E-06 28.24 56 48 0 00E+00 1 80E-04 3.59E-04
Se-78 1 2933E-05 28.24 56 48 0 00E+00 3 65E-04 7.30E-04
Sn-126 1 1574E-05 2824 56 48 0 00E+00 3.27E-04 6 54E-04
Sr-90 1.9248E+00 2824 56.48 0 00E+00 6 44E+01 1 09E+02
Tc-99 4.2239E-04 2824 56 48 0 00E+00 1.19E-02 2 39E-02
Th-229 5 0953E-12 28 24 56 48 0 00E+00 144E-10 2 88E-10
Th-230 4 1885E-08 28.24 56 48 0 00E+00 1 18E-06 2.37E-06 ’
Th-232 1 9270E-14 28.24 56 48 0 00E+00 5 44E-13 109E-12
T-208 4 6024E-08 28.24 56 48 0 00E+00 1.30E-06 2 60E-06
U-232 1 2582E-07 2824 56 48 0 00E+00 3.55E-06 7 11E-06 Thermal Power
U-233 2.5825E-09 2824 56 48 0 00E+00 7.29E-08 146E-07 Nominal Heat Bounding
U-234 1 8450E-04 2824 56.48 0 00E+00 521E-03 1 04E-02 Output Heat Output
U-235 -2 7235E-06 2824 000 357E-03 3 49€E-03 3.57E-03 (Watts) - *(Watts)
U-236 1.5493E-05 2824 656 48 0 00E+00 4.38E-04 8.75E-04 6 73E-01 135E400
U-238 -4.2851E-09 28.24 000 4 10E-05 4 09E-05 4 10E-05 Total Total
Y-90 1 9254E+00 28.24 56 48 0 00E+00 5 44E401 1.03E+02
Other Radonuchdes 5 46E+01 1 09E+02
11, Template Selection S y, Burnup 5 y, and Checks ~s Sre ddetibe
Template Yy
From SFD Used - |Basis for P Drfferences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding"| ALUM ALUM
BOLHM C 1] 1]
BOL Enrichment % 93 11512415 60 to 100
|Bumup y (MWd)* - ]Basis for bumup used in
From SFD Estimated
Nominal [ 28 24]Nomnal bumup cakutated rom the heavy metal mass destroyed
Bounding | - 56 48|Bounding bumup assumed 10 be twice nomnal bumup
Checks >
Estimated Burnup/
Burnup Multipli Given Bumup Estimated EOL HW/Given EOL HM
1 005
Bounding | 0 10) N
'Reactor shutd core 1, storage, shipping or other date confirming that irradiation ceased lor tuel
Total bumup for ait fuel assoclated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ». -, v 3
Fuel Name* FRR SLOWPOKE (HEU) CANADA
SNF 1D #: 669
Fuel Units & Descr: 2. 297 ROD ARRAY

'Fuel decay start date:
Estinates as of.

2010
2030

Templste ATR (Light Water, Alum., 60 to 100%, U)

Estimated

Canister usage.

18*x10*

Heavy Metal Mass: BOL=1772kg, EOL=1 742kg *Template Bumnup(MWd). 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT), 000116689
Template Decay Time 20 years
Il Estimates . m Xn Xb b Y Ys Gamma Sources
- Photon Total
CMWd From Nominal Bounding Fuel initial Acivity  Nominal Fuel  Bounding Fue! Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Bumup (MWd)* {Ci) Inventories(C1)  inventones(Ci) Group (bounding)
Ac-227 6 6313E-10 28.22 56 44 0 00E+00 1 87E-08 3 74E-08 Avg MeV
Am-241 2 0060E-03 2822 56 44 0 O0E+00 5 66E-02 1 13E-01 00150 5 958E+12
Am-242m 4.2429E-07 2822 56 44 0 00E+00 1.20E-05 239E-05 00250 1.230E+12
Am-243 1 4899E-06 2822 56 44 0 DOE+00 4.20E-05 8 41E-05 00375 1081E+12
C-14 § 7135E-09 2822 56 44 0 00E+00 161E-07 3 22E-07 00575 1157E+12
Cl-36 1 3124E-32 2822 56 44 0 00E+00 3.70E-31 7 41E-3t 003850 6 994E+11
Cm-243 1 6443E-07 2822 56.44 0 00E+00 4 64E-06 9 28E-06 01250 4733E+11
Cm-244 2 9330E-05 2822 56.44 0 00E+00 8.28E-04 1 66E-03 0.2250 6 036E+11
Co-60 5 3186E-06 2822 56 44 0 00E+00 150E-04 3 OOE-04 0.3750 2 627E+11
Cs-134 3 1563E-03 28.22 56 44 0 00E+00 8 91E-02 178E-01 0.5750 4.285E412
Cs-135 3 4477E-06 28.22 56 44 Q 00E+00 9 73E-05 195E-04 08500 7.245E410
Cs-137 2 0313E+00 28.22 56 44 0 00E+00 5 73E+01 1 15E+02 1.2500 4 137E+10
Eu-154 2 4513E-02 28.22 56 44 0 00E+00 6 92E-01 1 3BE+00 17500 1.899E+09
Eu-155 4 8175E-03 28.22 56 44 0 00E+00 1 36E-01 2.72E-01 22500 1 666E+05
Fe-55 1.2397E-04 28.22 5644 0 00E+00 3 50E-03 7 00E-03 2.7500 9 416E404
H-3 4 5697E-03 28.22 56 44 0 O0E+00 1 29E-01 2 58E-01 35000 4.329E+02
1-129 7.5300E-07 28.22 56 44 0 00E+00 2.13E-05 4 25E-05 50000 2.459E+01
Kr-85 1.0850E-01 28.22 56 44 0 0QE+00 3 06E+00 6 12E+00 7 0000 2.715E+00
Np-237 9 5561E-06 2822 56 44 0 00E+00 2.70E-04 5 39E-04 11 0000 3 043E-01
Pa-231 2 0359E-09 2822 56 44 0 00E+00 5 75E-08 1 15E-07
Pb-210 4 972BE-11 2822 56 44 0 00E+00 1 40E-09 2 81E-09
Pm-147 4 850202 2822 56.44 0 00E+00 1 37E+00 2 74E+00
Pu-238 1 8254E-02 2822 56.44 0 00E+00 5 15E-01 1 03E+00
Pu-239 4 2810E-04 2822 5644 0 00E+00 1.21E-02 2 42E-02
Pu-240 2 4368E-04 2822 56 44 0 00E+00 6 88E-03 1 38E-02
Pu-241 3 3415E-02 2822 5644 0 00E+00 9 43E-01 1 89E+00
Pu-242 3 6329E-07 2822 56 44 0 00E+00 1 03E-05 2 05E-05
Ra-226 2 2854E-10 28.22 56 44 0 00E+00 6 45E-09 1.29E-08
Ra-228 1.2426E-14 28.22 56 44 0 0CE+00 351E-13 7 01E-13
Ru-106 6.35689E-06 28.22 5644 0 00E+00 179E-04 3 59E-04
Se-79 1 2933E-05 28.22 56 44 0 00E+00 3 65E-04 7 30E-04
Sn-126 1 1574E-05 28.22 56 44 0 00E+00 3.27E-04 6 S3E-04
Sr-90 1 9248E+00 28.22 56 44 0 0CE+00 5.43E+01 109E+02
Tc-99 4.2239E-04 2822 56 44 0 00E+00 1.19E-02 2 38E-02
Th-229 5 0953E-12 2822 56 44 0 00E+00 1 44E-10 2 B8E-10
Th-230 4 1885E-08 2822 56.44 0 00E+00 1.18E-08 2 36E-06
Th-232 19270E-14 2822 56 44 0 00E+00 5 44E-13 109€-12
T208 4 6024E-08 28.22 56 44 0 00E+00 1.30E-06 2 60E-06
U-232 1 2582E-07 28.22 56 44 0 00E+00 3 55E-06 7 10E-06 Thermal Power
U-233 2 5825E-09 28.22 56 44 0 0DE+00 7 29E-08 146E-07 Nominal Heat Bounding
U-234 1 8450E-04 28.22 56 44 0 D0E+00 5 21E-03 1 04E-02 Output Heat Output
U-235 -2 7235E-06 28.22 000 357E-03 3 49E-03 357E-03 (Watts) (Watts)
U-236 1 5493E-05 28.22 56 44 0 DOE+00 4 37E-04 8.74E-04 6.73E-01 1.35E+00
u-238 -4 2851E-09 28.22 000 4 10E-05 4 09£-05 4 10E-05 Total Totat
Y-90 1.9254E+00 28.22 56 44 0 00E+00 5 43E+01 1 09E+02
Other Radionuchides 5 46E+01 1 09E+02
I11, Template Selection S ry, Burnup § y, and Checks © -3 50 0 o v
Template S S y |
From SFD Used |Bas:s for Parameter Dsfferences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C. U u
BOL Enrichment % 93.11512415 6010 100
Burnup Summary (MWd)* lBasls for bumup used in
From SFD E: 1
Nominat [ 28 22JNommal bumup cakcutated from the heavy metal mass destroyed
Boundmg | 56 44]Bounding bumup assumed to be twxce nominal bumnp.
Checks
Estimated Burnug/
Burnup Multipik Given B p Estimated EOL HWGiven EOL HM
Nominat | 005
Bounding | 0 10|

'Reactor core I, storage ping or other date confirming that imradiabon ceased for fuet
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet -

1. Fue! and Template Information <7200
Fuel Name FRR SLOWPOKE (HEU) MONTREAL
SNF 1D #: 667
Fuel Units & Descr: 2 - 297 ROD ARRAY

Fuel decay start date
Estimates as of.

2010
2030

Template ATR (Light Water, Alum , 60 to 100%, U)

Estimated

Canister usage*
18"x10'

Heavy Metal Mass BOL=1772kg EOLx1742g 2Template Burnup{MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 20 years
a1, Esamates > .« m Xn Xy ] ¥Yn Y Gamma Sources
. Photon Total
CvMwd From Nominal Bounding Fuel nitial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Rad! 1ich » Template ' Fuel Burnup (MWd)® Bumup (Mwd)* {Ci) es(Ci) Ir {C1) Group (bounding)
Ac-227 6 6313E-10 28.24 56 48 0 00E+00 1.87E-08 3 75E-08 Avg MeV
Am-241 2 0060E-03 28.24 5648 0 00E+00 5 66E-02 1 13E-01 00150 5.962E+12
Am-242m 4 2429E-07 2824 56 48 0 DOE+00 1.20E-05 2 40E-05 00250 1.240E+12
Am-243 1 4899€-06 28.24 56 48 0 00E+0Q 4.21E-05 8 42E-05 00375 1.081E+12
C-14 S 7135E-09 28.24 56 48 0 00E+00 161E-07 3.23E07 00575 1 158E+12
CI36 1.3124E-32 2824 56 48 0 00E+00 37TEN 7A1E-31 00850 6 999E+11
Cm-243 1.6443E07 2824 66 48 0 0OE+00 4 64E-06 9.29E-06 01250 4 736E+11
Cm-244 2 9330E-05 2824 5648 0.00E+00 8 28E-04 1 66E-03 0.2250 6 D40E+11
Co-60 5.3186E-06 2824 56 48 0 00E+00 1.50E-04 3 00E-04 0.3750 2 629E+11
Cs-134 3 1563E-03 28.24 56 48 0 00E+00 8 91E-02 1 78E-01 05750 4.288E+12
Cs-135 3 4477E-06 28.24 5648 0 00E+00 9 74E-05 195E-04 0 8500 7.250E+10
Cs-137 2 0313E400 2824 56 48 0 OCE+00 5 74E401 1 15E402 1.2500 4 140E+10
Eu-154 2 4513E-02 28.24 5648 0 00E+00 6 92E-01 1.38E+00 17500 1 900E+02
Eu-155 4 8175E-03 28.24 56 48 0 DOE+00 1 36E-01 2.72E-01 2.2500 1 667E+05
Fe-55 1.2397E-04 28.24 5648 0 00E+00 3 50E-03 7 00E-03 2.7500 9 4226404
H-3 4.5697E-03 2824 56 48 0 00E+00 129E-01 2 58E-0t 3.5000 4 332€+02
1-129 7.5300E-07 2824 56 48 0 00E+00 2 1305 4 25€-05 50000 2 461E+01
Kr-85 1 0850E-01 2824 56 48 0 0OE+00 3 06E+00 6 13E+00 7 0000 2 717E+00
Np-237 9 5561E-06 2824 56 48 0 O0E+00 2.70E-04 5 40E-04 110000 3 045E-01
Pa-231 2 0359E-09 28.24 56 48 0 00E+00 5.75E-08 1 15E-07
Pb-210 4 9728E-11 2824 56 48 0 00E+00 1 40E-09 2 81E-09
Pm-147 4 8502E-02 28.24 56 48 0 DOE+00 1.37E+00 2 74E+00
Pu-238 1 8254E-02 28.24 56 48 0 00E+00 S 16E-01 1.03E400
Pu-239 4 2810E-04 28.24 56 48 0 00E+00 1.21E-02 2 42E-02
Pu-240 2 4368E-04 28.24 5648 0 00E+00 6 88E-03 1 38E-02
Pu-241 3.3415E-02 28 24 56 48 0 00E+00 9 44E-01 1 B9E+00
Pu-242 3 6329E-07 2824 56 48 0 00E+00 1 03E-05 2 05E-05
Ra-226 2.2854E-10 28 24 56 48 0 00E+00 6 45E-09 1.29E-08
Ra-228 1.2426E-14 2824 5648 0 00E+00 351E-13 7 02£-13
Ru-106 6 3589E-06 28.24 56 48 0 DOE+00 1.80E-04 3.59E-04
Se-79 1 2933E-05 2824 56 48 0 00E+00 3 65E-04 7.30E-04
Sn-126 11574E-05 28.24 56 48 0 00E+00 3.27E-04 6 S4E-04
Sr-90 1 9248E+00 28.24 56 48 0 00E+00 5 44E401 1 09E+02
Tc-99 4.2239E-04 2824 5648 0 00E+00 119€-02 2 39E-02
Th-229 5 0953E-12 28.24 56 48 0 00E+00 1 44E-10 2 88E-10
Th-230 4 1885E-08 28.24 56 48 0 00E+00 1.18E-06 2.37E06
Th-232 1.9270E-14 28.24 56 48 0 00E+00 5 44E-13 1.09E-12
TH208 - 4 6024E-08 2824 5648 0 00E+00 1.30E-06 2.60E-06
U-232 - 1.2582E-07 2824 56 48 0 O0E+00 3 55E-06 7.11E-06 Thermat Power
U-233 2 5825E-09 2824 56 48 0 D0E+00 7.29E-08 1 46E-07 Nominal Heat Boundhng
U-234 1 8450E-04 28.24 5648 0 00E+00 521E-03 1 04E-02 Output Heat Output
U-235 -2.7235E-06 28.24 000 357E-03 3 49E-03 3 57E-03 (Watts) (Watts) "
U-236 . 1.5493E-05 28.24 56.48 0 00E+00 4 38E-04 8 75E-04 6 73E-01 1.35E+00
U-238 -4.2851E-09 2824 000 4 10E-05 4 09E-05 4 10E-05 Total Totat
¥-90 1.9254E+00 28.24 56 48 0 00E+00 S 44E+01 1 09E+02
Other Radionucides 5 46E+01 1 09E+02
J11. Template Selection S v, Burnup S -y, and Checks * « 4 33 £ %" 5
Template S S v =
From SFD Used |Basis for P Differences:
Reactor Moderator: LIGHT WATER LIGHT WATER
Fuel Claddi ALUM ALUM -
BOL HM C U v
BOL Enrichment % 93 11512415 60 to 100
Burnup Summary (MWd)* Basis for burnup used in
From SFD Estimated
Nominat 28 24 bumpalulaledtomheheavymialmassdeswyed
Bounding | 56 43]Bounding bumup assumed 10 be wice nominal bumup
Checks i
Estimated Bumup/
Burnup pl Given P E d EOL HWGiven EOL HM
Nominal [ 005) [ 100
Bounding’| 010
Reactor shitdown, core removal, storage, shipping or other date confirming that irradiaton ceased for fuel -
#Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information - ;. 0% Estimated
Fuet Name. FRR TARGET ARGENTINA "Fuel decay start date 2010 Canister usage-
SNF ID », 297 Estimates »s of: 2030 18"x10"
Fuel Unnts & Descr, 48 - PARTICULATE Template: Pathfinder (Light Water, SST, 60 to 100%, U)
Heavy Metal Mass  BOL=3 97kg: EOL=3 97kg *Template Burnup(MWd): 601
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Time: 20 years
11, Estmates =5 - 3 m Xn Xo b ¥Yn Yo - Gamma Sources
Photon Total
CvMwd From N t Bounding Fuel |nmal Activity  Nomwnal Fuel  Bounding Fuel Energy  Photons/sec
Radronuclide Template Fuel Burnup (MWd)* Bumup (MWd)* (Ci) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 8 0233E-09 7500 149 99 0 00E+00 6 02E-07 1.20€-06 Avg MeV —
Am-241 8 8502E-05 7500 14999 0 0CE+00 6 64E-03 133602 00150 16156413
Am-242m 9 1098E-09 75 00 149 99 0 0CE+00 6 83E-07 137E-06 0 0250 3 I57TE+12
Am-243 9 8652E-10 7500 149 99 0 00E+00 7 40E-08 1 48E-07 00375 2893E+12
C-14 2 3062E-04 7500 14993 0 00E+00 17302 3 46E-02 00575 3120E+12
CL36 1.2261E-06 75.00 149 99 0 00E+00 9.20E-05 1 84E-04 00850 1889€+12
Cm-243 3 5824E-10 7500 14999 0 00E+00 2 69E-08 5 37E-08 01250 1.227€+412
Cm-244 4 1131E-09 7500 149 99 0 00E+00 3 08E-07 6 17E-07 0.2250 1615E+12
Co-60 5 0882E-01 75 00 149 99 0 00E+00 3 82E+01 7 63E+01 0.3750 7 064E+11
Cs-134 4 6705E-04 7500 14999 0 00E+00 3 50E-02 7 01E-02 05750 1147E+13
Cs-135 3 0316E-05 7500 14999 0 0DE+00 2.27E-03 4 55E-03 08500 1.234E+413
Cs-137 2 0516E+00 7500 149 99 0 00E+00 1.54E+02 3 08E+Q2 1.2500 5 694E+12
Eu-154 2 2413E-03 75 00 14999 0 00E+00 1 68E-01 3 36€E-01 17500 3 139E409
Eu-155 5 6772E-03 7500 14999 0 00E+00 4.26E-01 8 52E-01 2.2500 3.036E+07
Fe-55 6 6988E-02 7500 14993 0 00E+00 S 02E+00 1 00E+01 2.7500 2.310E405
H-3 5 8303E-03 7500 14999 0 DOE+00 4 37E-01 8 75E-01 35000 8 733E+02
1-129 7 3195E-07 7500 14999 0 DOE+00 5 49€-05 1 10E-04 5 0000 5 350E+00
Kr-85 1 0880E-01 75 00 149 99 0 00E+00 8 16E+00 1 63E+01 7 0000 5.981E-01
Np-237 11481E-06 75 00 149 99 0 00E+00 8 61E-05 172E-04 11 0000 6 761E-02
Pa-231 2 3844E08 75 00 14999 0 00E+00 1.79E-06 3 S8E-06
Pb-210 9 6339E-14 75 00 14999 0 00E+00 7 23E-12 1 45E-11
Pm-147 6.1148€E-02 75 00 143 99 0 00E+00 4 59£+00 9 17E+00
Pu-238 3.3228E-04 75 00 149 99 0 00E+00 2 49E-02 4 98E-02
Pu-239 6 6805E-04 7500 143 99 0 00E+00 5 01E-02 1 00E-01
Pu-240 8 6972E-05 7500 149 99 0 00E+00 6 52E-03 1.30E-02
Pu-241 14714E-03 75 00 149 99 0 00E+00 110E-01 2.21E01
Pu-242 1.9717E-09 7500 149 89 0 00E+00 1 48E-07 2.96E-07
Ra-226 4 4093E-13 75 00 149 99 0 00E+D0 331E-11 6 61E-11
Ra-228 7 8419E-12 7500 149 99 0 00E+00 5 B8E-10 1 1BE-09
Ru-106 5 5176E-06 7500 14999 0 00E+00 4 14E-04 8.28E-04
Se-79 13226E-05 75 00 14999 0 00E+00 9 92E-04 1 98E-03
Sn-126 1 1493E-05 7500 149 99 0 00E+00 8 62E-04 1 72E-03
Sr-90 1 9501E+00 7500 14993 0 00E+00 146E+02 2 93E+02
Tc-99 4 6656E-04 7500 14999 0 00E+00 3 50£-02 7 00E-02
Th-229 7 2080E-12 7500 14999 0 00E+00 5.41E-10 1 08E-09
Th-230 8 124B€E-11 75 00 14999 0 00E+00 6 09E-09 122E-08
Th-232 8 3161E-12 75 00 14999 0 00E+00 6.24E-10 12509
TH208 2 5008E-08 75 00 149 99 0 00E+00 1.88E-06 3 75E-06
U-232 6 7764E-08 7500 149 99 0 00E+00 5 08E-06 1 02E-05 Thermal Power
y-233 3 0582E-09 7500 14999 0 00E+00 2.29E-07 4 59E-07 N i Heat Bounding
U-234 3 6722E-07 75 00 149 99 0 0OE+00 2.75E-05 5 51E-05 Output Heat Output
U-235 -2 7761E-06 75 00 000 4.15E-03 3 94E-03 4 15E-03 (Watts) {Watts)
U-236 1 6190E-05 75 00 149 99 0 00E+00 1.21E-03 2 43E-03 2.35E+00 4 69E+00
U-238 -2 8547E-09 75 00 000 6 89E-04 6 89E-04 6 89E-04 Total Totat
Y-90 1.9501E+00 7500 14999 0 00E+00 146E+02 2 93E+02
Other Radionuctides 1 69E+02 3.38E+02
I11. Template Selection S, v, Burnup S: ry, and Checks s v 3 .o 20 #
Temp Sed S Y
From SFD Used [Basis for Parameter Driferences:
Reactor Moderator-| LIGHT WATER UGHT WATER (This Template was used for the following reasons.
Fuel Cladding NONE SST fuel matches Pathfinder Tempiate except enrichment and cladding (bul substitubng Stainiess
BOL HM C U 1] Sieel 15 2 good conservative assumpbon}
BOL Enrichment % 48.34531901 60 to 100 1
|Burmup Summary (Mwd)* |Basis for burnup used in esti
From SFD Esbimated .
Nominal.| 75 0OJNomsnat burmup assumed %o be 2% of BOL heavy metal mass.
Bounding | 149 99]Bounding bumup assumed o be twce nommnal burmup.,
Checks
Estimated Burnup/
ipli Guven Bumup Estimated EOL HW/Given EOL HM
N t| 0 40| 098
Bounding | 081
"Reactor shutdown, core removal, storage, shippng of other data confirmng that irradiation ceased for fuel.
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWA/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet .
L Fuel and Template Information = : 570 Estimated
Fuel Name FRR TARGET CANADA TFuel decay start date* 2010 Canister usage"
SNFID# 671 Estimates as of 2030 18"x10'
Fuel Units & Descr 5952 - PARTICULATE Template Pathfinder (Light Water SST 6010 100% U)
Heavy Metal Mass  BOL=492.23kg EOL=492.23kg *Template Burnup(MWd) 60t
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 000012882
-~ Template Decay Time 20 years
J1. Eshmates ® < 5, « m Xn Xs b Yn ¥b Gamma Sources
Photon Total
CyMWd From Nominal Bounding Fue! nitial Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide ‘Template Fuel Bumup (MWd)® Burmnup (Mwd)? {Ciy - Inventonies(Ci) Inventones(Cl) Group (bounding)
Ac-227 8 0233E-09 9,299 68 18,599 37 0 00E+00 7 46E-05 149E-04 Avg MeV -
Am-241 8 8502E-05 9,299 68 18,599 37 0 00E+00 8 23E-01 1 65E+00 00150 2 003E+15
Am-242m 9 1098E-09 9,299 68 18,599 37 0 00E+00 8 47E-05 1.69E-04 00250 4 162E+14
Am-243 9 8652E-10 9,299 68 18 599 37 0 00E+00 9 17E-06 1 83E-05 00375 3.587E+14
C-14 2.3062E-04 9,299 68 18,599 37 0 00E+00 2 14E400 4.29E+00 0.0575 3.868E+14
Ci-36 1.2261E-06 9,299 68 18,599 37 0 00E+00 1 14E-02 2.28E-02 00850 2.342E+14
Cm-243 3 5824E-10 9,299 68 18,593 37 0 00E+00 3 33E-06 6 66E-06 0 1250 1521E+14
Cm-244 4 1131EQ9 9,299 68 18,599 37 0 00E+00 3 B3E-05 7 65E-05 0.2250 2002E+14
Co-60 5 0882E-01 9,299 68 18,599 37 0 D0E+00 4 7IE+03 9 46E+03 03750 8 760E+13
Cs-134 4 6705E-04 9,299 68 18,599 37 0 00E+00 4 34E+00 8 69E+00 05750 1.422E415
Cs-135 3 0316E-05 9,299 68 18,599.37 0 00E+00 2 82e-01 5 64E-01 0 8500 1.530E+13
Cs-137 2 0516E+00 9,299 68 18,599.37 0 00E+00 191E+04 3 82E+04 1.2500 7 060€E+14
Eu-154 2.2413E-03 9,299 68 18,599 37 0 00E+00 2 0BE+01 4 17E401 17500 3B92E4+11
Eu-155 5 6772E-03 9,299 68 18,599 37 0 00E+00 5 28E+01 1 06E402 22500 3 765E+09
Fe-55 6 6988E-02 9,299 68 18,599 37 0 00E+00 6 23E+02 125E+03 2.7500 2.864E407
H3 5.8303E-03 9.299 68 18,599 37 0 00E+00 5 42E401 1.08E+02 3.5000 1 083E+05
1-129 7.3195E-07 9,299 68 18,599 37 0 00E+00 6 81E-03 1.36E-02 5 0000 6 B34E+02
Kr-85 1 0880E-01 9,299 68 18,599 37 0 00E+00 1.01E+03 2 02E+03 7 0000 7 416E+01
Np-237 1 1481E-06 0,299 68 18,5699 37 0 00E+00 107E-02 2 14E-02 11 0000 8.384E+00
Pa-231 2 3844E-08 9,299 68 18,599 37 0 00E+00 2 22E-04 4 43E-04
Pb-210 9 6339E-14 9,299 68 18,599 37 0 00E+00 8 96E-10 1 79E-09
Pm-147 6 1148E-02 9,299 68 18,599 37 0 00E+00 5 69E+02 114€+03
Pu-238 3 3228E-04 9,299 68 18,599.37 0 00E+00 3 .09E+00 6 18E+00
Pu-239 6 6805E-04 9,299 68 18,599.37 0 O0E+00 6 21E+00 1.24E+01
Pu-240 8 6972E-05 9,299 68 18,599 37 0 0DE+00 8 09E-01 1 62E+00
Pu-241 14714E-03 9,299 68 18,599 37 0 00E+D0 1.37E+01 2.74E+01
Pu-242 19717E-09 9,299 68 18,599 37 0 00E+00 1.83E-05 3 67E-05
Ra-226 4 4093E-13 9,299 68 18,699 37 0 00E+00 4 10E-09 8.20E-09
Ra-228 7.8419E-12 9,299 68 18,599 37 0 00E+00 7.29E-08 1 46E-07
Ru-106 5.5175E-06 9,299 68 18,599 37 0 00E+00 5 13E-02 1 03E-01
Se-79 1.3226E-05 9,299 68 18,599 37 0 00E+00 1.23E-01 2 46E-01
Sn-126 1 1493E-05 9,299 68 18,599 37 0 00E+00 1 07E-01 2 14E-01
Sr-90 1 9501E+00 9,299 68 18,599 37 0 00E+00 181E+04 3 63E+04
Tc-99 4 6656E-04 9,299 68 18,599 37 0 00E+00 4 34E+00 8 68E+00
Th-229 7 2080E-12 9,299 68 18,599 37 0 00E+00 6 70E-08 1.34E-07
Th-230 8 1248E-11 9,299 68 18,599 37 0 COE+00 7.56E-07 1.51E-06
Th-232 8 3161E-12 9,299 68 18,599.37 0 00E+00 7 73E-08 1.55E-07
TH208 2 S008E-08 9,299 68 18,599.37 0 00E+00 2.33E-04 4 65E-04
U-232 6 7754E-08 9,299 68 18,599 37 0 00E+00 6.30E-04 1.26E-03 ‘Thermal Power
U-233 3 0582E-09 9,299 63 18,599 37 0.00E+00 2 84E-05 5 69E-05 { Heat Bounding
U-234 3 6722E07 0,299 68 18,599 37 0 00E+00 342E-03 6 83E-03 . Output " Heat Output
U-235 -2 7761E-06 9,299 68 000 5 14E-01 4 88E-01 5 14E-01 (Watts) (Watts)
U-236 - 1 6190E-05 9,299 68 18,593 37 0 00E+00 151E-01 3 01E-01 2.91E402 5.82€402
U-238 -2 8547E-09 9,299 68 000 8 55E-02 8 54E-02 8.55E-02 Total Total
Y-90 1 9501E+00 9,299 68 18,599 37 0 00E+00 181E+04 3 63E+404
Other Radonuchdes 2 10E+04 4.19E+04
{T11. Template Selection S: y. Burnup S: y, and Checks o < ~>um wee A
Template Selection Summary - I
From SFD Used |Basis for Parameter Differences:
Reactor M LIGHT WATER LIGHT WATER [Thes Template was used for the following reasons.
Fuel Clacdkhng NONE SST fuel matches Pathiinder Template except ennchment and dadding (but substitubng Stainless
BOL HM C. 1] 7] Steel is a good conservative assumgtion)
BOL % 48 34531901 60 fo 100 |
[Burnup Summary (MWd)* Basis for bumup used in esti v
From SFD Estimated
inal 9,299 68jNomnal bumup assumed 1o be 2% of BOL heavy metal mass
Bounding | 18.599.37]Bounding bumup sssumed 1 be tice nomnal burmup
Checks « :
Estimated Bumup/
Bumup Muttipl, Given p E: d EOL HWGiven EOL HM
inat 040 098
Boundmg | 081 - _
VReactor shutdown, core removal, storage, shipping or other date confirming that irraciation ceased for fuel
2[otal bumnup for a fuel associated with this worksheet must be divided by BOL heavy metal mass fo get spedific bumup values (MWdMT) °
DOE/SNF/REP-078 March 2003
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Fuel Radionuchide inventory Worksheet

L Fuel and Template Information” . .. .01 Estimated
Fuet Name FRR TARGET INDONESIA "Fuel decay start date 2010 Canister usage
SNF ID #- 672 Estimates as of: 2030 18"x10*
Fuel Units & Descr: 48 - PARTICULATE Temnpiate: Pathfinder (Light Water, SST, 60 to 100%, U)
Heavy Metal Mass: BOL=3 97kg, EOL=3 97kg 2Template Burnup{MWd): 601
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000012882
Template Decay Time: 20 years
1L Estimates = . . -» m Xo Xp b Y Y» Gamma Sources
Photon Total
Ci/MWd From Nominal Bounding Fuel jatial Activty N i Fuel  Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)? (C) Inventories(Ci) _Inventones(Ci) Group (bounding)
Ac-227 8 0233E-09 75 00 14999 0 00E+00 6 02E-07 1 20E-06 Avg MeV
Am-241 8 8502E-05 75 00 149 99 0 00E+00 6 64E-03 1 33E-02 00150 16156413
Am-242m 9.1098E-09 75 00 14999 0 00E+00 6 83E-07 137E-06 00250 3.357E+12
Am-243 9 8652E-10 75.00 148 99 0 00E+00 7 40E-08 1 48E-07 00375 2.893E+12
C-14 2.3062E-04 75.00 14999 0 00E+00 173€E-02 3 46E-02 00575 3 120E+12
C1-36 1.2261E-06 75 00 14999 0 OQE+00 9.20E-05 184E-04 00850 1.889E+12
Cm-243 3 5824E-10 75.00 14999 0 OCE+00 2 69E-08 5 37E-08 01250 1.227E+12
Cm-244 4 1131E-09 75 00 149 93 0 OCE+00 3 08E07 6 17E-07 0.2250 1615E+12
Co-60 5 0882E-01 75 00 14999 0 OCE+00 3.82E+01 7 63E+01 03750 7.064E+11
Cs-134 4 6705E-04 75 00 14999 0 O0E+00 350E02 7 01E-02 0.5750 1147€+13
Cs-135 3 0316E-05 7500 14999 0 0OE+00 2.27E-03 4 55E-03 0 8500 1234E411
Cs-137 2 0516E400 7500 149 99 0 00E+00 1.54E402 3 08E+02 1.2500 5694E412
Eu-154 2 2413E-03 75 00 149 99 0 00E+00 1 68E-01 3 36E-01 17500 3 139E+09
Eu-155 § 6772E-03 75 00 14999 0 00E+00 4.26E-01 8 52E-01 22500 3 036E+07
Fe-55 6 6988E-02 75 00 14999 0 00E+00 5 02E+00 1 00E+01 27500 2.310E405
H-3 5 8303E-03 7500 149 99 0.00E+00 4.37E-01 8 75E-01 3.5000 8.733E402
1-129 7 3195E-07 7500 14999 0 00E+0Q 5 49E-05 110E-04 5 0000 5.350E+00
Kr-85 1 0880E-01 7500 14999 0 00E+00 8 16E+00 1.63E+01 7 0000 5 981E-01
Np-237 1 1481E-06 75 00 14999 0 00E+00 8 61E-05 1 72E-04 11 0000 8 761E-02
Pa-231 2 3844E-08 75 00 149 99 0 00E+00 1 79E-06 3 58E-06
Pb-210 9 6339E-14 7500 14999 0 00E+00 7.23E-12 1 45E-11
Pm-147 6 1148E-02 7500 14999 0 00E+00 4 59E+00 9.17E+00
Pu-238 3 3228E-04 75 00 149 99 0 00E+00 2 49E-02 4 98E-02
Pu-239 6 6805E-04 75 00 14999 0 00E+00 5 01E-02 1.00E-01
Pu-240 8 6972E-05 75 00 149 99 G 00E+00 6 52E-03 1.30E-02
Pu-241 14714E-03 75 00 14999 0 00E+00 1 10E-O 2.21E-0t
Pu-242 1 9717E-09 75 00 14999 0 00E+00 148E-07 2 96E-07
Ra-226 4 4093E-13 75 00 149 99 0 00E+0Q 3 31E-11 6 61E-11
Ra-228 7 B419€-12 75 00 14999 0 00E+00 5 88E-10 1.18E-09
Ru-106 5 5175E-06 75 00 14999 0 00E+00 4.14E-04 8.28E-04
Se-79 1.3226E-05 75 00 14999 0 00E+00 9 92E-04 1 98E-03
Sn-126 1 1493E-05 7500 14999 0 00E+00 8 62E-04 1 72E-03
Sr-90 1 9501E+00 75 00 14399 0 00E+00 146E+02 2 93E+02
Tc-99 4 6656E-04 75 00 149 99 0 00E+00 3 S0E-02 7 00E-02
Th-229 7.2080E-12 75 00 149 99 0 00E+00 541E-10 1 08E-09
Th-230 8.1248E-11 75 00 14999 0 00E+00 6 09E-09 1.22E-08
Th-232 8.3161E-12 75 00 149399 0 00E+00 6 24E-10 1 25E-09
T1-208 2.5008E-08 75.00 149 99 0 00E+00 1 88E-06 3 75E-06
U-232 6.7754E-08 75 00 149 99 0 0CE+00 5 08E-06 1 02E-05 Thermal Power
U-233 3 0582E-09 75.00 149 99 0 00E+00 2 29€-07 4 S9E-07 Heat B ding
U-234 3.6722E-07 75 00 14999 0 OCE+00 2.75E-05 S.S1E-05 ~ Output Heat Output
U-235 -2 7761E-06 75 00 000 4 15E-03 3 94E-03 4 15E-03 (Watts) ’ {Watts)
U-236 1 6190E-05 75 00 149 99 0 00E+00 1.21E-03 2 43E-03 2.35E400 4 69E+00
U-238 -2 B547E-09 75 00 000 6 89E-04 6 89E-04 6 89E-04 Total Total
Y-90 1 9501E+00 7500 14999 0 00E+00 1.46E+02 2 93E+02
Other Radonuclides 1 69E+02 3 38E+02
I11. Template Selection S y, Burnup Summary, and Checks 5. 2 = '3 w2
Template Sel S Y ]
From SFD Used Basis for Parameter Differences:
Reactor Moderator-| LIGHT WATER LIGHT WATER [ Thes Template was used for the following reasons:
Fuel Cladding NONE SST [This fuel matches Pathfinder Template except enrichment and dladding (but substitutng Stanless
BOL HM C 1] u |Steet s & good conservatve assumpbon)
BOL Enrichment % 48.34531901 60 1o 100 1
Burnup Summary (MWd)° |Basis tor bumup used in
From SFD Estimated
Nominat | 7500 bumup assumed 1o be 2% of BOL heavy metal mass.
Bounding | 149 991Bounding bumup assumed 1 be twioe nommal bumup
Checks
Estimated Burnup/
p Muttipl Given P Estimated EOL HW/Given EOL HM
Norminal
Bounding | 081
'Reactor st core , storage, g o other date confinmung that irradiation ceased for fuel
*Total burmup for afl fuel associated with this worksheet must be divided by BOL heavy metal mass 1o get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide inventory Worksheet

L 'Foel and Template Information .. - .
Fuel Name FRR TUBES (U352 LEU) DENMARK
SNFID# 298
Fuel Units & Descr: 184 - ASSEMBLY

Fuel decay start date: 2010
Estimates as of 2030

Template HFBR (Heavy Water, Alum , 10 10 20% uU)

Estimated

Canister usage
18°x10°

Heavy Metal Mass BOL=165 6kg £OL=142.618kg 2Template Burnup{MWd) 15
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT): 0 00034251
Template Decay Time- 20 years
‘Il Estimates -~ i o m Xn Xy b Yn Yo Gamma Sources
Photon Total
. CUMWd From Nominal Bounding Fuel jnihal Activity | Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide ' Template Fuel Bumup (MWd)” Bumup Mwd)®: . (C) Inventories(Ci) Inventones(Ci) Group {bounding)
Ac-227 8.5333E-10 21,843 20 43,686 40 0 00E+00 186E-05 3 73E-05 Avg MeV
Am-241 2.2753E-02 21,84320 43,686 40 0 00E+00 4 97E+02 9 94E+02 00150 4 427E415
Am-242m 8 9133E-06 21,843 20 43,686 40 0 00E+00 1 95€-01 3 89E-01 00250 9 196E+14
Am-243 6 4007E-06 21,843 20 43,686 40 0 00E+00 1.40E-01 2 BOE-01 00375 8077E+14
C-14 2 9620E-08 21,843.20 43,686 40 0 00E+00 6 47E-04 1.29£-03 00575 8 702E+14
CL36 5 9513E-35 21,843.20 43,686 40 0.00E+00 1.30E-30 2 60E-30 00850 5 180E+14
Cm-243 2 2087E-06 21,843.20 43,686 40 0 00E+00 4 82E-02 9 65E-02 01250 3488E+14
Cm-244 1 1007E-04 21,843.20 43,686 40 0 00E+00 2 40E+00 4 81E+00 0.2250 4 464E+14
Co-60 1 6340E-05 -21,84320 43,686 40 0 00E+00 357E01 7 14E-01 03750 1943E+14
Cs-134 2 1353E03 21,84320 43,686 40 0 00E+00 4 66E+01 9 33E+01 05750 3 296E+15
Cs-135 4 8607E-06 21,843 20 43,686 40 0 DOE+00 1 06E-01 212601 0 8500 5037E+13
Cs-137 2 0227E+00 21,84320 43,686 40 0 00E+00 4 42E+04 8 84E+04 1.2500 2 838E+13
Eu-154 2 0887E-02 21,843 20 43,686 40 0 00E+00 4 56E+02 9 12E+02 17500 1340E+12
Eu-155 4 0867E-03 21,84320 43,686 40 0 00E+00 8 93E+01 1 79E402 22500 1.256E+08
Fe-55 14167E-03 21,84320 43,686 40 0 00E+00 3 09E4+01 6 19401 27500 1437E407
H-3 4 6653E-03 21,843.20 43,686 40 0 00E+00 1.02E+02 2 04E+02 3.5000 6 022E+05
1-129 7 1600E-07 21,843.20 43,686 40 0.00E+00 1 56E-02 3 13E-02 5 0000 9 146E+04
Kr-85 1 0240E-01 21,843.20 43,686 40 0 00E+00 2.24E+03 447E+03 7 0000 1 035E+04
Np-237 3 7227E-06 21,843.20 43,686 40 0 00E+00 8 13E-02 1.63E-01 11 0000 1 178E+03
Pa-231 2 6727E09 21,843.20 43,686 40 0 00E+00 5 84E-05 1 17E-04
Pb-210 4.3313E-14 2184320 43,686 40 0 00E+00 9 46E-10 1 89E-09
Pm-147 4 6307E-02 21,843 20 43,686 40 0 00E+00 1 01E+03 2 02E+03
Pu-238 5 5273E-03 21,843 20 43,686 40 0 00E+00 1.21E+02 2 41E402
Pu-239 1 0313E-02 21,84320 43,686 40 0 00E+00 2.25E+02 4 51E+02
Pu-240 5 4180E-03 21,843 20 43,686 40 0 00E+00 1.18E+02 2 37E402
Pu-241 3 7573E-01 21,843.20 43,686 40 0 00E+00 8 21E+03 1 64E+04
Pu-242 3 0713E-06 21,843.20 43,686 40 0 00E+00 6 7T1E-02 1.34E-01
Ra-226 2 3807E-13 21,843.20 43,686 40 0 00E+00 5 20E-09 1 04E-08
Ra-228 1 0607E-14 21,843.20 43,686 40 0 00E+00 2.32E-10 4 63E-10
Ru-106 8 4800E-06 21,843.20 43,686 40 0 0OE+00 1 85E-01 3 70E-01
Se-79 1.2533E-05 21,843.20 43,686 40 0 00E+00 2.74E-01 5 48E-01
Sn-126 1 1393€E-05 21,843.20 43,686 40 0 00E+00 2.49E-01 4 9BE-01
Sr-90 1 8400E+00 21,84320 43,686 40 0 0OE400 4 02E+04 8 04E+04
Tc-99 4 3533E-04 21,843 20 43,686 40 0 00E+00 9 51E+00 1 90E+01
Th-229 5 8947E-13 21,843 20 43,686 40 0 00E+00 1.29E-08 2.58E-08
Th-230 5 9500E-11 21,843 20 43,686 40 0 00E+00 1 30E-06 2 60E-06
Th-232 1 6360E-14 21,843.20 43,686 40 0 00E+00 357E-10 7 15E-10
TH208 7 6000E-09 21,843.20 43,686 40 0 00E+00 1 66E-04 3 32E-04
U-232 2.0747E-08 - 21,843.20 43,686 40 0 DOE+00 4.53E-04 9 06E-04 Thermal Power
U-233 4 4013E-10 21,843.20 43,686 40 0 00E+00 9 61E-06 1 92E-05 I Heat Bound
U-234 4 6500E-07 21,843.20 43,686 40 0 00E+00 1 02E-02 2 03E-02 Output Heat Output
U-235 -2 5335E-06 21,843.20 000 7.16E-02 1 62E-02 7.16E-02 (Watts) (Watts)
U-236 1 3000E-05 21,843 20 43,686.40 0 00E+00 2 84E-01 5.68E-01 5.22E+02 1.04E403
U-238 -1 4207E-08 21,843 20 000 4 45E-02 4 42E-02 4 45E-02 Total Total
Y-90 1 8400E+00 21,843 20 43,686 40 0 00E+00 4 02E+04 8 04E+04
Other Radionuclides - 4 20E+04 8 39E+04
J1I. Template Selection S y, Burnup S v, and Checks i 3 92 7% besadsr
eoiate Sof y : T - .
From SFD - Used |Basis for Parameter Diiferences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOLHMC u u
BOL Enrichment % 20 - 1010 20
Burnup S y (MWd)* S~ Basis for burnup used in
From SFD Estamated
Nominat | 21,843 20{Nomial bumup calculated from the heavy metal mass destoyed.
Bounding-| 43,686 40]Bounding bumup assumed o be tce nominal bumup
Checks N N
Estimated Burnup/
P p Given Bumup Estimated EOL HWGiven EOL HM
Nominat [ 301
Bounding | 6.02| - - - - -
"Reactor shutdown, core removal, storage, shippmg or other date confirming that iradiaton ceased for fuel
*Total bumup for aft fuet d with this mus(bedvidedbyBOLheavynmalmassmgelspedﬁchalues(MWd'MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D439 ot D-585



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information ;" io .3 . Estmated
Fuel Name* FRR TUBES (U3S!2 LEU) GERMANY "Fuel decay start date: 2010 Canister usage
SNFID #: 673 Estimates as of: 2030 18°x10"
Fuel Units & Descr- 135 - ASSEMBLY Template HFBR (Heavy Water, Alum., 10 10 20%, U)
Heavy Metal Mass: BOL=121 Skg- EOL=109 35kg 2Template Burnup(MWd): 15
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT)* 000034251
Template Decay Time 20 years
1I. Estmates® - < ¢ m Xo Xo b Yo Yo Gamma Sources
Photon Total
CVMWd From < Nonmnal Bounding Fuel jntial Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template - - Fuel Burnup (MWd)® Burnup (MWd)? {Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 8 5333E-10 11,548 15 23,096 29 0 00E+00 9 85E-06 1 97E-05 Avg MeV —
Am-241 2.2753E-02 11,548 156 23,096 29 0 00E+00 2 63E+02 5.26E402 0.0150 2 340E415
Am-242m 8 9133E-06 11,548 15 23,096 29 0 00E+00 1 03E-01 2 06E-01 0.0250 48626414
Am-243 6 4007E-06 11,548 15 23,096 29 0 00E+00 7 39E-02 148E-01 0.0375 4 270E+14
C-14 2 9620E-08 11,548 15 23,096 29 0 D0E+00 3 42E-04 6 84E-04 0.0575 4601E414
Ci-36 5 9513E-35 11,548 15 23,096 29- 0 OQE+00 6 87E-31 137E-30 00850 2738E+14
Cm-243 2.2087E-06 11,548 15 23,096 29 0 00E+00 2 55E-02 5 10E-02 01250 1844E414
Cm-244 1.1007E-04 11,548 15 23,096.29 0 00E+00 1.27E+00 2.54E+00 0.2250 2.360E+14
Co-60 1 6340E-05 11,548 15 23,096.29 0 00E+00 1 89E-01 3.77E-01 03750 1027E+14
Cs-134 2.1353E-03 11,548 15 23,096.29 0 O0E+00 2 47E+01 4 93E+01 05750 1742E+415
Cs-135 4 8607E-06 11,548 15 23,096.29 0 00E+00 5 61E-02 1.12E-01 08500 2663E413
Cs-137 2 0227E+00 11,548 15 23 096.29 0 00E+00 2 4E+04 4 67E+04 1.2500 1.501E+13
Eu-154 2.0887E02 11,548 15 23,096.29 0 00E+00 2 41E+02 4 82E+02 17500 7 082E+411
Eu-155 4 0867E-03 11,548 15 23,096.29 0 0CE+00 4 72E+01 9 44E+01 2.2500 6 642E407
Fe-55 1.4167E-03 11,548 15 23,096.29 0 00E+00 1 64E+01 327E+01 2.7500 7.859E+06
H3 4 6653E-03 11,548 15 23,096.29 0 00E+00 5 39E+01 1 08E+02 35000 3 184E+05
1-129 7 1600E-07 11,548 15 23,096.29 0 00E+00 8 27E-03 1 65E-02 5 0000 4 837E+04
Kr-85 1 0240E-01 11,548 16 23,096.29 0 OOE+00 1.18E+03 237E+03 7 0000 5473E+03
Np-237 3 7227E-08 11,548 15 23,096.29 0 00E+D0 4 30E-02 8.60E-02 11 0000 6.228E402
Pa-231 2 6727E-09 11,548 15 23,096.29 QO 00E+00 3 09E-05 6.17E-05
Pb-210 4 3313E-14 11,548 15 23,096.29 0 00E+00 5 00E-10 1 00E-09
Pm-147 4 6307E-02 11,548.15 23,096.29 0 00E+00 5.35E+02 1 07E+03
Pu-238 5 5273E-03 11,548 15 23,096.29 0 00E+00 6.38E+01 1 28E+02
Pu-239 1 0313E-02 11,548.15 23,096.29 0 00E+00 1.19E+02 2 38E+02
Pu-240 5 4180E-03 11,548 15 23,096.29 0 00E+00 6.26E+01 1 25E+02
Pu-241 3 7573E-01 11,548 15 23,096 29 0 00E+00 4.34E+03 8 6BE+03
Pu-242 3 0713E-06 11,548.15 23,096 29 0 00E+0Q 3 55E-02 7 09E-02
Ra-226 2 3807E-13 11,548.15 23,096.29 0 0OE+00 275E-08 5 S0E-09
Ra-228 1 0607E-14 11,548 15 23,096 29 0 00E+00 1.22E-10 245E-10
Ru-106 8 4800E-06 11,548.15 23,096 29 0 00E+00 9 79E-02 1 96E-01
Se-79 1 2533E-05 11,548.15 23,096 29 0 00E+00 1.45E-01 2 89€-01
Sn-126 1 1393E-05 11,548.15 23,096 29 0 00E+00 1.32E-01 2 63E-01
Sr-90 1 8400E+00 11,548.15 23,096 29 0 00E+00 2.12E404 4 25E+04
Tc-99 4 3533E-04 11,548.15 23,096 29 0 00E+00 5 O3E+00 1 01E+01
Th-229 S 8947E-13 11,548.15 23,096 29 0 00E+00 6.81E-09 1 36E-08
Th-230 5 9500E-11 11,548.16 23,096 29 0 00E+00 6 87E-07 137E-06
Th-232 1 6360E-14 11,548.16 23,096 29 0 0OE+00 1 89E-10 3 78E-10
T1-208 7 6000E-09 11,548.15 23,096 29 0 00E+00 8.78E-05 1 76E-04
U-232 2 0747E-08 11,548.15 23,096 29 0 00E+00 2 40E-04 4 79E-04 Thermal Power
U-233 4 4013E-10 11,548 15 23,096 29 0 00E+00 5 08E-06 1 02E-05 N IHeat Bounding
uU-234 4 6500E-07 11,548.15 23,096 29 0 00E+00 5 37E-03 1 07E-02 Output Heat Output
U-235 -2 5335E-06 11,548 15 000 5.25E-02 2 33E-02 § 25E-02 (Watts) - {(Watts)
U-236 1 3000E-05 11,548 15 23,096 29 0 DOE+00 1 50E-01 3 00E-01 2.76E402 5 52E402
U-238 -1 4207E-08 11,548 15 000 3.27E-02 3.25E-02 3 27E-02 Total Total
Y-90 1 8400E+00 11,548 15 23,096 29 0 00E+00 2 12E+04 4 25E+04 )
Other Radionucides 2 22E404 4 44E+04
I11, Template Selection S v, Burnup 8 v, and Checks 4 v v+ © .
Template Sel y ]
From SFD Used |Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM C u U
BOL Enrichment % 20 1010 20
[Burnup Summary (Mwd)* Basis for bumup used in estimate:
From SFD Estimated
Nominal [ 11,548 15{Nominal bumup calcutated from the heavy metal mass destroyed.
Boundmg | 23.096.29]Bounding bumup assumed % be twice nominal bumun
Checks
Estimated Bumup/
Burnup Given Burnup E: d EOL HM/Given EOL HM
Nominal [ 217 1.02]
Bounding | 4.34
"Reactor shutdown, core removal, storage, shipping or other date confiming that iradkation ceased for fuet
Tota bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revsion 0 Page D-440 of D-585

r~



¥ ~ by

- e

Fue! Radionuclide Inventory Worksheet

.L Fuel and Template Information 5 72"5 2 Estimated
Fuel Name FRR TUBES (U3SI2 LEU) GERMANY TFuel decay start date” 2010 Canilster usage
SNFID# 674 Estimates as of 2030 18*x10°
Fuel Units & Descr 18 - ASSEMBLY Template HFBR (Heavy Water Alum , 10 to 20%, U}
Heavy Metal Mass. BOL=18kg EOL=16 2kg *Template Bumup(MWd) 15
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000034251
- Template Decay Time- 20 years
{1, Estimates 7> v m Xn X b Yn Yo Gamma Sources
Photon Total
cimwd From N t ding Fuel jnitial Activity N i Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)? Burnup (MWd)® _ (Ci) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 B8.5333E-10 1,710 84 342167 0 O0E+00 1.46E-06 2 92E-06 Avg MeV —
Am-241 2.2753E-02 1,71084 3,421 67 0 0OE+00 3.89E+401 7 79E+01 0.0150 3467E+14
Am-242m 8 9133E-06 1,710 84 3,421 67 0 00E+00 1.52E-02 3 O5E-02 00250 7.202E+13
Am-243 6 4007E-06 1,71084 3,421 67 0 00E+00 1 10E-02 2.19E-02 00375 6.327E+13
C-14 2 9€20E-08 1,71084 3,421 67 0 00E+00 5 07E-05 1.01E-04 00575 6 816E+13
CI-36 5 9513E-35 1,71084 3,421.67 0 00E+00 1 02E-31 2.04E-31 00850 4 057E+13
Cm-243 2 2087E-06 1,71084 3,421.67 0 00E+00 3 78E-03 7.56E-03 01250 2 7326413
Cm-244 1 1007E-04 1,710 84 3.421 67 0 00E+00 1 88E-01 377E-01 0 2250 3497E+13
Co-60 1 B340E-05 1,71084 3,421 67 0 DOE+00 2 80E-02 5 59E-02 03750 15226413
Cs-134 2 1353E-03 1,71084 3,421 €7 0 00E+00 3 65E+00 7.31E+00 05750 2.581E+14
Cs-135 4 8607E-06 1.71084 3.421 67 0 00E+00 8 32E-03 1 66E-02 0 8500 3 945E+12
Cs-137 2 0227E+00 1,71084 342167 0 00E+00 3 46E+03 6 92E+03 1.2500 2223E+12
Eu-154 2 0887E-02 1,710 84 3,421 67 0 00E+00 3 57E+01 7 15E+01 17500 1 049E+11
Eu-155 4 0867E-03 1,71084 3,421 67 0 00E+00 6 99E+00 1 40E+01 22500 9.840E+406
Fe-55 1.4167E-03 1,710 84 3,421 67 0 00E+00 2 42E4+00 4 85E400 27500 1 164E4+06
H3 4 8653E-03 1,710 84 342167 0 00E+00 7.98E+00 1 60E+01 3.5000 4 7T17E+04
1-129 7 1600E-07 1,710 84 3,421 67 0 00E+00 122E-03 2 45E-03 5 0000 7 166E403
Kr-85 1 0240E-01 1,71084 342167 0 00E+00 1.75E402 3 50E+02 7 0000 8 108E402
Np-237 37227E06 1,71084 3,421 67 0 O0E+00 6 37E-03 1.27E-02 11.0000 9.227E+01
Pa-231 2 6727E-09 1,71084 3,421 67 0 00E+00 4 57E06 9 14E-06
Pb-210 4 3313E-14 1,710 84 3,421 67 0 00E+00 7 41E-11 148E-10
Pm-147 4 6307E-02 1,710 84 3,421.67 * 0 OOE+00 7 926+01 1.58E+02
Pu-238 5 5273E-03 1.710 84 3.421.67 0 00E+00 9 46E+00 1 89E+01
Pu-239 1 0313E-02 1,71084 3,421.67 0 00E+00 176E+01 3 53E+01
Pu-240 5 4180E-03 1,71084 3,421 67 0 DOE+00 9 27E+00 1 85E+401
Pu-241 3 7573E-01 1,71084 3,421 67 0 00E+00 6 43E+02 129E+03
Pu-242 3.0713E-06 1,71084 342167 0 O0E+00 5 25E-03 1.05E-02
Ra-226 2.3807E-13 1,71084 342167 0 00E+00 407E-10 8 15E-10
Ra-228 1 0607E-14 1,71084 342167 0 00E+00 1 81E-11 3 63E-11
Ru-106 8 4800E-06 171084 342167 0 00E+00 1 45E-02 2 90E-(2
Se-79 1.2533E-05 1,71084 3,421 67 0 00E+00 214E-02 4.29€-02
Sn-126 1 1393E-05 1,71084 342167 0.00E+00 1 95E-02 3 90E-02
Sr-90 1 BA00E+00 1,71084 3,421 67 0.00E+00 3 15E+03 6.30E+03
Tc-99 4 3533E-04 1,71084 3,421 67 0 00E+00 7 45E-01 149€400
Th-229 5 B947E-13 1,71084 3.42167 0 00E+00 101E-09 2 02E-09
Th-230 5 9500E-11 1,71084 3,421 67 0 00E+00 1 02E-07 2 04E-07
Th-232 1 6360E-14 1,71084 3,421 67 0 DOE+00 2 80E-11 S 60E-11
T+208 B 7 6000E-09 1,710 84 3,421.67 0 00E+00 1.30E-05 2 60E-05
U-232 2 0747E-08 1,71084 3.421.67 0 00E+00 3 55E-05 7.10E-05 Thermal Power
U-233 4 4013E-10 1,710 84 3,421.67 0 00E+00 7.53E-07 1.51E-06 Heat B di .
U-234 4 6500E-07 1,71084 3,421 67 0 00E+00 7.96E-04 1.59E-03 Output Heat Output
U-235 T -2 5335E-06 1,710 84 000 7 78E-03 3 45E-03 7.78E-03 __{(Watts) (Watts)
U-236 b 1.3000E-05 1,71084 3,421 67 0 00E+00 2.22E-02 4 45E-02 4 09E+01 8.18E+01
U-238 -1 4207E-08 1,71084 000 4 84E-03 4 82E-03 4 84€-03 Total Total
Y-80 1 8400E+00 1,71084 342167 0 00E+00 3 156403 6 30E403
Other Radionuchides - 3.29E+03 6 57E+03
11, Template Selection S v, Burmup § v, and Checks »oosibs ot Jndd'y
[Template S y .
From SFD - Used Basis for Parameter Drfferences:
Reactor M HEAVY WATER HEAVY WATER
Fuel Cladd: ALUM ALUM
BOL HM C. U - V)
BOL Enrichment % 20 10to 20
{Bumup y (MWd)* - |Basis for burnup used in
From SFD Estimated
Nomnal | 1,710.84}Nommal bumup cakulated rom the heavy metal mass destroyed
Bounding | 3.421.67|Bounding bumup assumed o be twios nomnal bumup
Checks s - -
Estimated Burnup/
Burnup Multp Given Bumup Estimated EOL HWGiven EOL HM
inal 217|
Boundmg | 434
“Reactor shutdown, core femoval, storage shipping or other date confirming that imadiation ceased for fuel
*Total bumup for all fuel {ated with this workshest must be divided by BOL heavy metal mass to get specific burmup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-441 of D-585



Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information . .5, ¢ Estimated
Fuel Name: FRR TUBES (U3St2 LEU) GERMANY "Fuel decay start date: 2010 Carster usage:
SNF 1D #: 675 . Estimates as of. 2030 18°x10°
Fuel Units & Descr: 135- ASSEMBLY Template HFBR (Heavy Waler, Alum.. 10 1o 20%, U)
Heavy Metal Mass: BOL=151 875kg; EOL=136 688kg *Tempiate Burnup(MWd): 15
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 0 00034251
Template Decay Time 20 years
Il. Estimates . N m Xn Xp b Yn Yo Gamma Sources
Photon Total
CiMwd From Nominal Bounding Fuel jnjtial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template -  Fuel Burnup (MWd)? Burnup (MWd)® (Ci) inventones(Ci)  Inventones(Cf) Group (bounding)
Ac-227 8.5333E-10 14,435 18 28,870.37 0 00E+00 1.23E-05 2 46E-05 Avg. MeV T
Am-241 2.2753E-02 14,435 18 28,87037 0 00E+00 3 28E+02 6.57E+02 00150 2925E+15
Am-242m 8 9133E-06 14,435 18 28,870.37 0 00E+00 1.29€-01 2.57E-01 0 0250 6§ 077E+14
Am-243 6 4007E-06 14,435 18 28,87037 0 00E+00 9.24E-02 1 85E-01 00375 5 338E414
C-14 2 9620E-08 14,435 18 28,870 37 0 00E+00 4.286-04 8 55E-04 00575 5751E+14
Ci-36 5 9513E-35 14,435 18 28,870 37 0 00E+00 8.59E-31 1.72E-30 00850 3423E+14
Cm-243 2.2087E-06 14,435 18 28,870 37 0 00E+00 3.19E-02 6.38E-02 01250 2 305E+414
Cm-244 1.1007E-04 14,435 18 28,87037 0 00E+D0 1 S9E+00 3.18E+00 0.2250 2 950E+14
Co-60 1 6340E-05 14,435 18 28,870 37 0 00E+00 2.36E-01 4 72E-01 03750 1284E+14
Cs-134 2.1353E-03 14,435 18 28,870 37 0 00E+00 3 08E+01 6 16E+01 0.5750 2 178E+15
Cs-135 4 8607E-06 14,435 18 28,870 37 0 O0E+00 7 02€-02 1 40E-01 08500 3 329E+13
Cs-137 2 0227E+00 14,435 18 28,870 37 0 00E+00 2 92E+04 5 84E+04 12500 1 876E+13
Eu-154 2 0887E-02 14,435 18 28,870 37 0 00E+00 3 02E+02 6 03E+02 17500 8 B53E+11
Eu-155 4 0867E-03 14,435 18 28,870 37 0 00E+00 S 90E+01 1 18E+02 22500 8 3036407
Fe-55 14167E-03 14,435 18 28,870 37 0 00E+00 2 04E4+01 4 09E+01 27500 9 B24E+06
H-3 4 6653E-03 14,435 18 28,870 37 0 00E+00 6 73E+01 1 35E+02 3 5000 3 980E+05
1-129 7 1600E-07 14,435 18 28,870 37 0 00E+00 1 03E-02 2 07E-02 5 0000 6 047E+04
Kr-85 1 0240E-01 14,435 18 28,870 37 0 00E+00 1 4BE+03 2 96E+03 7 0000 6 841E+03
Np-237 3.7227E-06 14,435 18 28,87037 0 00E+00 § 37E-02 1.07E-01 110000 7 785E402
Pa-231 2 6727E-09 14,435 18 28,870 37 0 00E+00 3 86E-05 7.72E-05
PD-210 4 3313E-14 14,435 18 28,87037 0 00E+00 6 25E-10 1.25E-09
Pm-147 4 6307E-02 14,435 18 28,87037 0 DOE+00 6 68E+02 1.34E+03
Pu-238 55273E-03 14,435 18 2887037 0 00E+00 7 98E+01 1 60E+02
Pu-239 1 0313E-02 14,435 18 28,870 37 0 DOE+00 149E+02 2 98E+02
Pu-240 5 4180E-03 14,435 18 28,870 37 0 00E+00 7 82E+01 1 56E+02
Pu-241 3 7573E-01 14,435 18 28,870 37 0 00E+00 5 42E+03 1 08E+D4
Pu-242 3 0713E-06 14,435 18 28,870 37 0 00E+00 4 43E-02 8 87E-02
Ra-226 2 3807E-13 14,435 18 28,870 37 0 00E+00 3 44E-09 6 87E-09
Ra-228 1 0607E-14 14,435 18 28,870 37 0 00E+00 1 53E-10 3 06E-10
Ru-106 8 4B00E-06 14,435 18 28,870 37 0 00E+00 1 22E-01 2 45E-01
Se-79 1 2533E-05 14,435 18 28,870 37 0 00E+00 181E-01 3 62E-01
Sn-126 1 1393E-05 14,435 18 28,870 37 0 00E+00 1 64E-01 3.29E-01
Sr-90 1 8400E+00 14,435 18 28,870 37 0 00E+00 2 66E+04 S 31E+04
Tc-99 4 3533E-04 14,435 18 28,870 37 0 DOE+00 6 28E+00 1 26E+01
Th-229 5 8947E-13 14,435 18 28,870.37 0 00E+00 851E-09 170E-08
Th-230 5 9500E-11 14,435.18 28,870 37 0 00E+00 8 59€-07 172E-06
Th-232 1 6360E-14 14,435.18 28,870.37 0 00E+00 2 36E-10 472E-10
T1-208 7 6000E-09 14,435.18 28,870.37 0 00E+00 1.10E-04 2.19E-04
U-232 2 0747€E-08 14,435.18 28,870.37 0 00E+00 2 99E-04 5 99E-04 Thermal Power
U-233 4 4013E-10 14,435.18 28,870.37 0 00E+00 6 35E-06 1.276-05 Heat B g
U-234 4 6500E-07 14,435.18 28,870.37 0 00E+00 671E-03 134E-02 Output Heat Output
U-235 -2.5335E-06 14,435.18 000 6.56E-02 2 91E-02 6 S6E-02 (Watts) (Watts)
U-236 1 3000E-05 14,435.18 28,870.37 0 00E+00 1 88E-01 3 75€-01 3.45E+02 8.90E402
U-238 -1 4207E-08 14,435 18 000 4 08E-02 4 06E-02 4 08E-02 Total Total
Y-90 1 8400E+00 14,435 18 28,87037 0 00E+00 2 66E+04 S 31E+04
Other Radionuciides 2.77E+04 5 55E+04
J11. Template Selection S v, Burnup Summary, and Checks -4 : 73 s < o3
Tempiste Selection Summary : |
From SFD Used |Basis for Parameter Drfferences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM C U u
BOL Enrichment % 20 1010 20
Burnup Summary (MWd)* Basis for burnup used in estimate:
From SFD Estimated
Nominal | 14,435 18{Nominal bumup calculated from the heavy metal mass destroyed.
Bounding [ 28.870.37]Bounding bumup assumed 10 be twice nomnal bumup.
Checks
Estimated Bumup/
p Mulhti Given Bumup Estimated EOL HWGiven EOL HM
Nominal I 217
Boundmg | 434
*Reactor shutd core , storage, shipping or other date confirming that iradiabon ceased for fuel
Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
Rewvision 0 Page D442 of D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ;b Estimated
Fuel Name: FRR TUBES (VALX LEV) AUSTRALIA 'Fuel decay start date 2010 Canrster usage:
SNF ID #: 299 Estimates as of 2030 18"x10*
Fuel Units & Descr 289 - ASSEMBLY Template HFBR (Heavy Water, Alum , 1010 20%, U}
Heavy Metal Mass BOL=289%kg EOL=260 1kg *Template Burnup{MWd) 15
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000034251
- Template Decay Time 20 years
1I. Estimates  « - 2% m X Xy - b Yn Yo Gamma Sources
< Photon Total
CuMWd From *  Nominal _  BoundingFuel jnital Activity  § 1 Fue!  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)” (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 8 5333E-10 27,468 45 54,936 90 0 DOE+00 2 34E05 4 69E-05 Avg MeV
Am-241 2 2753E-02 27,468 45 54,936.90 0 DOE+00 6.25E+02 1 25E+03 00150 5.566E+15
Am-242m 8 9133E-06 27,468 45 54,936.90 0 00E+00 2 45E-01 4 90E-01 00250 1156E+15
Am-243 6 4007E-06 27,468 45 54,936 90 0 00E+00 1 76E-01 3 52E-01 00375 1016E+15
C-14 2 9620E-08 27,468 45 54,936 90 0 00E+00 8 14E-04 1.63E-03 00575 1 094E+15
CI-36 59513E-35 27,468 45 54,936 90 0 DOE+00 1 63E-30 3.27E-30 00850 6 514E+414
Cm-243 2.2087E-06 27,468 45 54,936 90 0 00E+00 6 07E-02 1.21E-01 01250 4 386E+14
Cm-244 1 1007E-04 27,468 45 54,936 90 0 00E+00 3 02E+00 6 O5E+00 02250 5 614E+14
Co-60 1 6340E-05 27,468 45 54,936 90 0 0DE+00 4.49€E-01 B 98E-01 03750 2444E+14
Cs-134 2 1353E-03 27,468 45 54,936 90 0 00E+00 5 87E+01 117E402 0.5750 4 144E415
Cs-135 4 BEQ7E-06 27,468 45 54,936 90 0 00E+00 1.34E-01 2 67E-01 0.8500 6.335E+13
Cs-137 2 0227E+00 27,468 45 54,936 90 0 0QE+00 5 56E+04 111E405 1.2500 3.569E+13
Eu-154 2 0887E-02 27,468 45 54,836 90 0 00E+00 5 74E+02 115E403 17500 1.685E+12
Eu-155 4 0B67E-03 27,468 45 54,936 90 0 00E+00 1 12E+02 2 25E+02 22500 1.580E+08
Fe-55 14167E-03 27,468 45 54,936 90 0 00E+00 3 BIE+O1 7.78E+01 27500 1.869E+07
H-3 4 6653E-03 27,468 45 54 936 90 * 0 00E+00 1 2BE+02 2.56E+02 3 5000 7.574E+05
1-129 7.1600€-07 27,468 45 54,936 90 0 0OE+00 1 97E-02 3 93E-02 5 0000 1 151E405
Kr-85 1 0240E-01 27,468 45 54,936 90 0 00E+00 2 81E+03 5 63E+03 7 0000 1 302E+04
Np-237 3722706 27,468 45 54,936 90 0 DOE+00 1.02E-01 2 05E-01 110000 1 481E403
Pa-231 2 6727€-09 27,46845 . 54,936 90 0 00E+D0 7.34E-05 147E-04
Pb-210 4 3313E-14 27,468 45 54,936 90 0 00E+00 1 19€-09 2 38E-09
Pm-147 4 6307E-02 27,468 45 54,836 90 0 00E+00 1.27E+03 2 54E+03
Pu-238 § 5273E-03 27,468 45 54,936 90 0 00E+00 1.52E402 3 04E+02
Pu-239 1 0313E-02 27,468 45 54,836 90 0 0CE+00 2 83E+02 5 67E+02
Pu-240 5 4180E-03 27,468 45 54,936 90 0 00E+00 149E+02 2.98E+02
Pu-241 3.7573E-01 27,468 45 54,936 90 0 00E+00 1 03E+04 2.06E+04
Pu-242 3.0713E-06 27,468 45 54,936 90 0 00E+00 8 44E-02 1 69E-01
Ra-226 2.3807E-13 27,468 45 54,936 90 0 00E+00 6 54E-09 1.31E-08
Ra-228 10607E-14 27,468 45 54,936 90 0 00E+00 2 91E-10 5 83E-10
Ru-106 B 4800E-06 27468 45 64,936 90 0 00E+00 2.33E-01 4 66E-01
Se-79 1.2533E-05 27,468 45 54,936 90 0 00E+00 3 44E-01 6 89E-01
Sn-126 1 1393E-05 27,468 45 64,936 90 0 00E+00 3 13E-01 6.26E-01
Sr-90 1 8400E+00 27,468 45 54,936 90 0 00E+00 5.05E+04 1 01E+405
Tc-99 4 3533E-04 27,468.45 54,936 90 0 00E+00 1.20E+01 2 39E+01
Th-229 5 B947E-13 27,468 45 54,936 90 0 00E+00 1 62E-08 3.24E-08
Th-230 5 9500E-11 27,468 45 54,936 90 0 00E+00 1 63E-06 3.27E-06
Th-232 1 6360E-14 27,468 45 54,936 90 0.00E+00 4 49€-10 8 99E-10
T1H208 7 600CE-09 27,468 45 54,936 90 0.00E+00 2 09E-04 4 18E-04
U-232 2.0747E-08 27,468 45 54,936 90 0 O0E+00 5 70E-04 1 14E-03 Thermal Power
U-233 4 4013E-10 27,468 45 54,936 90 0 00E+00 1.21E-05 2 42E-05 jnal Heat Bound!
U-234 4 6500E-07 27,468 45 54,936 90 0 O0E+00 1.28E-02 2.55E-02 Output Heat Output
U-235 -2 5335E-06 27468 45 000 1.26E-01 5.53E-02 125E-01 (Watts) (Watts)
U-236 1.3000E-05 27,468 45 54,936 90 0 00E+00 3.57E-01 7.14E-01 6 57E+02 131E+03
U-238 -1 4207E-08 27,468 45 000 7 7702 7.73E-02 7.07E-02 Total Total
Y-90 1 8400E+00 27,468 45 54,936 80 0 0OE+00 5 0SE+04 1.01E+05
Other Radionuciides 5 28E+04 1.06E+05
{T11. Template Selection S v, Burnup S v, and Checks <t 770 % dp® e
 Template Select y . -
From SFD Used - |Basis for Parameter Drfferences:
Reactor Moderator HEAVY WATER HEAVY WATER [Thes Template was used for the following reasons.
Fuel Cladd ALUM ALUM [Thes fuel matches on all parameters.
BOL HM C, u U
BOL Ennch t % 20 0000003 10 %0 20
[Burnup Summary (MWd)* |Basis for burnup used in
From SFD Estimated |
inat [ 27,468 45|Nomnal bumup calculzted from the heavy metal mass des¥oyed
Bounding | 54,536 90|Bounding bumup assumed to be tice nomnal bumup B
Checks -
Estinated Burnup/
p Muttipk Given P Estk d EOL HMW/Given EOL HM
Nominal | 247 [ - 0
Bounding | 434] - -
TReactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D443 of D-585



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information ¢, - -

~é

Fuel Name: FRR TUBES (UALX-HEU) AUSTRALIA

SNF ID #: 300
Fuel Units & Descr: 266

- ASSEMBLY

"Fuel decay start date
Estimates as of:
Template:

2010
2030

HFBR (Heavy Water, Alum., 40 to 100%, U)

Estimated

Canster usage:

18"x10°

Heavy Metal Mass: BOt=38251kg: EOL=22.025kg 2Tempiate Burnup(MWd). 1646
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT): 0000377
Tempiate Decay Time* 20 years
Il Estimates« "« .~ .« m Xo X b Yo Yo Gamma Sources
Photon Total
CYMWd From N I Bounding Fuel initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Tempt Fuel Burnup (MWd)® Burnup (MWd)® {Ci) Inventones(Ci)  Inventones(Ci) Group (bounding)
Ac-227 3 1355E-10 14,945 82 29,891 64 0.00E+00 4 69E-06 9 37E-06 Avg MeV
Am-241 8 0194E-03 14,945 82 29,891 64 0 GOE+00 1.20E+02 2 40E+02 00150 3 160E+15
Am-242m 1 3694E-06 14,945 82 29,891 64 0 00E+00 2 05E-02 4 09E-02 00250 6.514E+14
Am-243 3 7096E-05 14,945 82 29,891 64 0 00E+00 5 54E-0t 1 11E+00 00375 5787E+14
C-14 2 6464E-08 14945 82 29,891 64 0 00E+0Q 3 96E-04 7 91E-04 00575 6 128E+14
C36 4 4441E-31 14,945 82 29,891 64 0 00E+00 6 64E-27 1 33E-26 00850 3709E+14
Cm-243 5 7029E-06 14,945 82 29,891.64 0 00E+00 8.52E-02 1 70E-01 01250 2627414
Cm-244 4 6555E-03 14,945 82 29,891 64 0 00E+00 6 96E+01 139E+02 0.2250 3 192E+14
Ca-60 4 B663E-05 14,945 82 29,891 64 0 O0E+00 7.27E-01 145E+00 03750 1382€414
Cs-134 10638E-02 14,945 82 29,891 64 0 00E+00 1 59E+02 3 18E+02 0.5750 2.287E+15
Cs-135 4 2564E-06 14,945 82 29,891 64 0 00E+00 6 36E-02 127E-01 08500 5 989E+13
Cs-137 2 0358E+00 14,945 82 29,891 64 0 00E+00 3 04E+04 6 09€+04 1.2500 3840E+13
Eu-154 5.1956E-02 14,945 82 29,891 64 0 0OE+00 7 T7E+02 1 556403 17500 1480E+12
Eu-155 1.4295E-02 14,945 82 29,891 64 0 O0E+00 2 14E+02 4.27E+02 2.2500 9 461E+07
Fe-55 1 3560E-03 14,945 82 29,891 64 0.00E+00 2 03E+01 4 0SE+01 2.7500 5.536E+07
H-3 4 6258E-03 - 14,945 82 29,891 64 0.00E+00 6 91E+01 1.38E+02 3 5000 2.339€+08
1-129 6 6403E-07 14,945 82 29,891 64 0 00E+00 9 92E-03 1.98E-02 § 0000 8 993405
Kr-85 1 080BE-O1 14,945 82 29,891 64 0.00E+00 1 62E+03 3.23E+03 7 0000 1 032E€+05
Np-237 3 1537E-05 14,945 82 29,891 64 0 00E+00 4 71E-01 9 43E-01 11 0000 1 183E+04
Pa-231 9 7023E-10 14,945 82 29,891 64 0 00E+00 1 45E-05 2 90E-05
Pb-210 1 1731E-1% 14,945 82 29 891 64 0 00E+00 1 75E-07 3S1E-07
Pm-147 2 4405E-02 14,945 82 29,891 64 0 00E+00 3 65E+02 7 29E+02
Pu-238 1 5358E-01 14,945 82 29,891 64 0 00E+00 2 30E+03 4 59E+03
Pu-239 6 9502E-04 14,945 82 29,891.64 0 00E+00 1 04E+01 2 0BE+01
Pu-240 A7631E-04 14,945 82 29,891 64 0 00E+00 5§ 62E+00 1 12E+01
Pu-241 1 3433E-01 14,945 82 29,891 64 0 00E+00 2 01E+03 4 02E+03
Pu-242 30911E-06 14,945 B2 29,891 64 0 00E+00 4 62E-02 9 24E-02
Ra-226 5 5079E-11 14,945 82 29,891 64 0 00E+00 8.23E-07 1 65E-06
Ra-228 1.3335E-14 14,945.82 29,891 64 0 O0E+00 1 99€E-10 3 99€E-10
Ru-106 7 3390E-06 14,945.82 29,891 64 0 00E+00 1 10E-01 2 19E-01
Se-79 1.2339E-05 14,945.82 29,891 64 0 00E+00 1 84E-01 3 69E-01
Sn-126 10194E-05 14,945 82 29,891 64 0 00E+00 152E-01 3 05E-01
Sr-90 1 9064E+00 14,945 82 29,891 64 0 00E+00 2 B5E+04 5.70E+04
Tc-99 3 8056E-04 14,945 82 2989164 0 00E+00 5 69E+00 1.14E+01
Th-229 4 9198E-12 14,945 82 29 891 64 0 00E+00 7.35€E-08 1.47E-07
Th-230 1 0547E-08 14,945 82 29,891 64 0 00E+00 1.58E-04 3.15E-04
Th-232 2 0705€-14 14,945 82 29,831 64 0 00E+00 3 09E-10 6.19E-10
TH208 4 8827E-08 14,945 82 29,891.64 0 00E+00 7.30€-04 1 46E-03
U-232 13414E-07 14,945 82 29,891 64 0 DOE+00 2.00E-03 4 01E-03 Thermal Power
U-233 37679E-09 14,945 82 29,891 64 0 00E+00 5 63E-05 1 13E-04 N I Heat Bounding
U-234 5.2047E-05 14,945 82 29,891 64 0 00E+00 7.78E-01 1 56E+00 Output Heat Output
U-235 -2 8661E-06 14,945 82 000 6 61E-02 2.33E-02 6 61E-02 atts) (Watts)
U-236 16701E-05 14,945 82 29,891 64 0 00E+00 2 S0E-01 4 99E-01 4 32E402 8 65E402
U-238 -9 4134E-09 14,945 82 000 2.57E-03 2 43E-03 257E-03 Total Total
Y-90 1 9070E+00 14,945 82 29,891 64 0 OCE+00 2 85E+04 5 70E+04
Other Radionuclides 2 91E+04 5 B2E+04
1. Template Selection S: Y. Burnup Summary, and Checks  * *° 722550 464
Template Sel S y ]
From SFD Used |Basis for Parameter Differences:
Reactor Moderator: HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents U U
BOL Enrichment % 80 00000311 40 to 100
Burnup Summary (MWd)z |Basts for burnup used In estimate:
From SFD E: d
Nominal | 14 945 B2[Nommnal bumup calculated from the heavy metal mass destroyed.
Bounding | 29 891 64]Bounding bumup assumed 1o be twice nomnal bumup
Checks
Estimated Burmnup/
r Burnup Multiplier Given Burnup Estimated EOL HW/Given EOL HM
inal.| 0389 [ 10
Bounding-{ 179)
'Reactor cote storage, g of other date confiming that iradiation ceased for fuel
Total bumup tor al fuel d with this heet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
Revislon 0 Page D-444 of D-585
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Fue! Radionuchde Inventory Worksheet '

1. Fuel and Template Information .0 200
Fuel Name- FRR TUBES (UALX-HEU) AUSTRALIA
SNFID & 634

2010
2030

*Fuel decay start date
Estimates as of

Estimated

Canister usage
18*x10'

Fuel Units & Descr. 169 - ASSEMBLY Template HFBR (Heavy Water, Alum , 40 to 100% [L)]
Heavy Metal Mass BOL=47.878kg EOL=32 651kg 2Template Burnup(MWd) 1646
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0000377
- - Template Decay Time 20 years
I, Estimates -~ > & m Xn Xy b Yn Yo Gamma Sources
Photon Total
cumwd From Nominal Bounding Fuel  Initial Activity N tFuel BoundingFuel | ‘Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Burnup (Mwd)® - {Ci) Inventoties(Ci)  Inventories(Ci) | ° Group (bounding}
Ac-227 3 1355E-10 14,025 54 28,051 09 0 00E+00 4 40E-06 8 BOE-06 Avg MeV —
Am-241 8 0194E-03 14,025 54 28,051 09 0 DOE+00 1 12E+02 2.25E402 00150 2.966E+15
Am-242m 1 3694E-06 14,025 54 28,051 09 0 00E+00 192E-02 3 B4E-02 00250 6 113E+14
Am-243 3 7096E-05 14,025.54 28,051 09 0 00E+00 5.20E-01 1 04E+00 00375 5431E414
C-14 2 6464E-08 14,025 54 28,051.09 0 00E+00 3.71E-04 7 42E-04 00575 6 750E+14
C1-36 4 4441E 14,025 54 28,051 09 0 00E+00 6.23E-27 1.25E-26 00850 3481E+14
Cm-243 5 7029E-06 14,025 54 28,051 09 0 O0E+00 8 00E-02 1.60E-01 01250 2 465E+14
Cm-244 4 65556-03 14,025 54 28,051 09 0 00E+00 6 53E+01 1.31E402 02250 2 996E+14
Co-60 4 B663E-0S 14,025 54 28,051 09 0 00E+00 6 83E-01 1.37E+00 0.3750 1.297E+14
Cs-134 1 0638E-02 14,025 54 28,051 09 0 QOE+00 149E+02 2.98E+02 0.5750 2 146E+15
Cs-135 4 2564E-06 14,025 54 28,051 09 0 00E+00 5 97E-02 1 19€-01 0 8500 5 620E+13
Cs-137 2 0358E+00 14,025 54 28,051 08 0 00E+00 2 86E+04 5 71E+04 1.2500 3 603E+13
Eu-154 5 1956E-02 14,025 54 28,051.09 0 0CE+00 7.29E402 146E+03 17500 1.388E+12
Eu-155 1.4295E-02 14,025 54 28,051 09 0 00E+00 2.00E+02 4 01E402 2.2500 8 879E+07
Fe-55 1.3560E-03 14,025 54 28,051 09 0 00E+00 1 90E+01 3.80E+01 2.7500 5 195E+07
H-3 4 6258E-03 14,025 54 28,051 09 0 00E+00 6 49E401 1.30E4+02 3.5000 2 195E+06
1-129 6 6403E-07 14,025 54 28,051 09 0 00E+00 9 31E-03 1 86E-02 5.0000 8 440E+05
Kr-85 1 0808E-01 14,025 54 28,051 09 0 00E+00 152E+03 3 03E+03 7 0000 9 688E+04
Np-237 3 1537E-05 14,025 64 28,051 09 0 00E+00 4 42E-01 8 85E-01 11 0000 1 110E+04
Pa-231 9 7023E-10 14,025 54 28,051 09 0 00E+00 1.36E-05 2.72E-05
Pb-210 1.1731E-11 14,025 54 28,051.09 0 00E+00 1 65E-07 3.29E07
Pm-147 2 4405E-02 14,025 54 28,051 09 0 00E+00 3.42E402 6.85E+02
Pu-238 1.5358E-01 14,025 54 28,051 09 0 00E+00 2 15E+403 4.31E+03
Pu-239 6 9502E-04 14,025 54 28,051 09 0 00E+00 9 75E400 1 95E+01
Pu-240 3 7631E-04 14,025 54 28,051 09 0 00E+00 5 28E+00 1 06E+01
Pu-241 1 3433E-01 14,025 54 28,051 09 0 00E+00 1 88E+03 3 77E+03
Pu-242 3 0911E-06 14,025 54 28,051 09 0 00E+00 4 34E-02 8.67E-02
Ra-226 5.5079E-11 14,025.54 28,051 09 0 00E+00 7.73E-07 1.55E-06
Ra-228 1.3335E-14 14,025 54 28,051.09 0 0CE+00 1 87E-10 3 74E-10
Ru-106 7.3390E-06 14,025 54 28,051 09 0.00E+00 1 03E-01 2 06E-01
Se-79 1.2339E-05 14,025 54 28,051 09 0 00E+00 1 73E-01 3 46E-01
Sn-126 10194E05 14,025 54 28,051 09 0 DOE+00 1 43€E-01 2 86E-01
Sr-90 1 9064E+00 14,025 54 28,051 09 0 00E+00 2 67E+04 5 35E+04
Tc-99 3 8056E-04 14,025 54 28,051 09 0 00E+00 5 34E+00 1 07E+01
Th-229 4 9198E-12 14,025 54 28,053 09 0 00E+00 6 90E-08 1.38E-07
Th-230 1 0547E-08 14,025 54 28,051 09 0 00E+00 148E-04 2 96E-04
Th-232 2.0705E-14 14,025 54 28,051.09 0 O0E+00 2 90E-10 5 81E-10
208 4 8827E-08 14,025 54 28,051 09 0.00E+00 6 B5E-04 1 37E-03
U-232 - 1.3414E07 14,025 54 28,051 09 0 O0E+00 1 88E-03 3 76E-03 Thermal Power
U-233 3 7679E-09 14,025 54 28,051 09 0 00E+00 5 28E-05 1.06£-04 tHeat Bound
U-234 5 2047E-05 14,025 54 28,051 09 0 00E+00 7.30E-01 1 46E+00 <Outpit - Heat Output
U-235 -2 8661E-06 14,025 54 000 6.21E-02 2.19E-02 6.21E-02 (Watts) (Watts)
U-236 1 6701E-05 14,025.54 28,051 08 0 00E+00 2.34E-01 4 68E-01 4 06E+02 8 11E402
U-238 -0 4194E-09 14,025 54 000 6 44E-03 6 30E-03 6 44E-03 Total Total
Y-90 1 9070E+00 14,025 54 28,051.09 0 00E+00 2 67E4+04 5 35E+04
Other Radionuchdes - -~ 2 73E+04 5 46E+04
‘T, Template Selection 5 v, Burnup S v, and Checks o5~ ol st
Template Sek y |
From SFO - Used |Basis for Par Ditferences:
L M HEAVY WATER HEAVY WATER
Fuel C| g ALUM ALUM
BOL HM C. u u
BOL Enrichment % 60 00000706 - 401 100 ~ .
[Burmup Summary (MWd)* - Basis for burnup used in
From SFD Estimated
Nominat | 14,025.54Nommal bumup calcutated Srom the heavy metal mass destroyed
Bounding | - 28 051 bumup assumed 10 be twioe nominal bumup
Checks - .
Estimated Burnup/ .
B Grven Burnup Estimated EOL HWGven EOL HM
inal 067 [ 30
Bounding | 134 -
"Reaclor shutdown, core removal, storage, shipping of other date confirming that irradiation ceased for fuel
2Total bumup for all tuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-445 of D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Termplate Infor T Estimated
Fuel Name FRR TUBES (UALX-HEU) DENMARK "Fuel decay start date: 2010 Canister usage.
SNF ID #: 676 Estmates as of, 2030 18°x10*
Fuet Units & Descr- 5- ASSEMBLY Template: HFBR (Heavy Water, Alum , 40 to 100%, U)
Heavy Metal Mass: BOL=0 64kg; EOL=0 336kg Tempiate Bumup(MWd): 1646
ROD Storage Site* SRS Template BOL Heavy Metal Mass (MT): 0.000377
Template Decay Time: 20 years
11, Fstimates » .- <. m Xo Xo b ¥n Yo Gamma Sources
N Photon Total
CU/MWd From Nominal Bounding Fuel Inmal Activity N { Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Burnup (Mwd)? {Ci) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 3 1355E-10 27955 559 11 0 00E+00 8.77E-08 1.75E-07 Avg MeV .
Am-241 8 0194E-03 27955 559 11 0 DOE+00 2 24E+00 4 48E+00 00150 5911E+13
Am-242m 1 3694E-06 27955 553 11 0 00E+00 3 83E-04 7 66E-04 00250 12186413
Am-243 3 7096E-05 27955 559 11 0 00E+00 1 04E-02 207E-02 00375 1082E+413
C-14 2 6464E-08 27955 559 11 0 00E+00 7 40E-06 1 48E-05 00575 1 146E+13
CL36 4 4441E-31 27955 559 11 0 00E+00 124E-28 2 48E-28 0.0850 6.937E+12
Cm-243 5 7029E-06 27955 559.11 0 00E+00 159€-03 3 19E-03 01250 4913E+12
Cm-244 4 6555E-03 27955 559 11 0 00E+00 1 30E+00 2 60E+00 0.2250 5.971E+12
Co-60 4 8663E-05 27955 659 11 0 00E+00 136E-02 2 72E-02 03750 2.584E+12
Cs-134 1 0638E-02 27955 559 11 0 00E+00 2.97E+00 5 95E+00 05750 4 27BE+13
Cs-135 4 2564E-06 279 55 559 11 0 00E+00 1.19E-03 2 38E-03 0 8500 1120E+12
Cs-137 2 0358E+00 27955 559 11 0 0OE+00 5 69E+02 1.14E+03 1.2500 7 182E+11
Eu-154 5 1956E-02 27955 559 11 0 00E+00 145E+01 2.90E+01 17500 2767E+10
Eu-155 14295E-02 279.55 559 11 0 00E+00 4 00E+00 7 99E+00 22500 1 770E+06
Fe-55 1 3560E-03 27955 559 11 0.00E+00 3 79E-01 7.58E-01 27500 1036E+06
H-3 4 6258E-03 27955 559 11 0 00E+00 1 298400 2 59E+00 35000 4.376E+04
1-129 6 6403E-07 27955 559.11 0 00E+00 1 86E-04 371E-04 5 0000 1632E+04
Kr-85 1 0808E-01 27955 559.11 0 00E+00 3 02E+01 6 04E+01 7 0000 1931E+03
Np-237 3 1537E-05 27955 559 11 0 0O0E+00 8 82E-03 1 76E-02 11 0000 2213402
Pa-231 9 7023E-10 27955 559 11 0 00E+00 2 T1IE-07 5 42E-07
Pb-210 1 1731E-11 27955 559 11 0 00E+00 3 28E-09 6 S6E-09
Pm-147 2 4405E-02 279 55 559 11 0 00E+00 6.82E+00 1 36E+01
Pu-238 1 5358E-01 279.55 559 11 0 00E+00 4.29E401 8 59E+01
Pu-239 6 9502E-04 279.55 559 1 0 00E+00 1.94E-01 3 89€-01
Pu-240 3 7631E-04 279.55 5591 0 00E+00 1.05E-01 2 10E-01
Pu-241 1 3433E-0t 27955 559 1 0 00E+00 3 76E+01 7 S1E+01
Pu-242 3 0911E-06 27955 559.11 0 00E+00 8 64E-04 1.73E-03
Ra-226 5 5079€-11 279 55 559.11 0 00E+00 1 54E-08 3.08E-08
Ra-228 1.3335E-14 27955 559 11 0 00E+00 3 73E-12 7 46E-12
Ru-106 7.3390E-06 27955 559 11 0 00E+00 2 05E-03 4 10E-03
Se-79 1.2339E-05 27955 559 11 0 00E+00 345E-03 6 90E-03
Sn-126 1 0194E-05 27955 559 11 0 D0E+00 2 BSE-03 S 70E-03
Sr-90 1 S064E+00 27955 559 0 00E+00 5.33E402 1 07E+03
Tc-99 3 8056E-04 279.55 5591 0 00E+00 1 06E-01 2 13E-01
Th-229 4 9198E-12 27955 559 11 0 00E+00 1.38E-09 2 75E-09
Th-230 1 0547E-08 279.55 559 11 0 OCE+00 2 95E-06 5 90E-06
Th-232 2 0705E-14 27955 559.11 0 00E+00 5.79E-12 1 16E-11
T1-208 4 8827E-08 27955 55911 0 00E+00 1.36E-05 2 73E-05
U-232 1 3414E-07 27955 559 11 0 00E+00 3 75E-05 7.50E-05 Thermal Power
U-233 3.7679€E-09 27955 55911 0 00E+00 1 0SE-06 2.11E-06 [ Heat Bounding
U-234 5.2047E-05 27955 559 11 0 D0E+00 1 46E-02 2.91E-02 Output Heat Output
U-235 -2 8661E-06 27955 000 1 29€-03 4 85€-04 1.29E-03 (Watts) ___ (Watts)
U-236 16701E-05 27955 559 11 0 00E+00 4 67E-03 9 34E-03 8 09E+00 1 62E+01
U-238 -9 4194E-09 27955 000 151E-05 1.24E-05 151E-05 Total Total
Y-90 1 9070E+00 27955 553 11 0 00E+00 5.33E+02 1 07E+03
Other Radionuclides 5 44E+02 1 09E+03
111, Template Selection S -y, Burnup S v, and Checks -~ =17 ¢ == ey
Tempiate S 2 -1
From SFD Used |Basts for Parameter Differences:
Reactor Moderator-| HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL. HM Constituents U 7]
BOL Ennchment % 92 99999218 40 to 100
|Burnup Summary (MWd)? |Basis for bumup used in
From SFD Estimated |
Nominat | 279 55Nominal bumup cakculated from the heavy metal mass destroyed.
Bounding | 559 11]Bounding bumup assumed 1o be twce nomnal bumup,
Checks
Estimated Bumup/
Bumup Multiplier Given Burhup Estimated EOL HMW/Given EOL HM
Nominal [ 100
Bounding | 2 00|
*Reactor shutdown, core removal, storage, shipping or other date confirming that iradiation ceased for fuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-446 of D-585
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Fuel Radionuclide Inventory Worksheet ‘

L Fuel and Template Information § 3yt Estimated
Fuel Name FRR TUBES (UALX-HEU) DENMARK 'Fuel decay start date- 2010 Canister usage
SNFID# 678 Estimates as of 2030 18x10"
Fuel Units & Descr 5 - ASSEMBLY - Template HFBR {Heavy Water Alum 4010 100% U)
Heavy Metal Mass BOL=0 79kg EOL=0423kg *remplate Bumup{MWd} 1646
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT): 0000377
Template Decay Time 20 years
’Il. Eshmates ¢ 5% m Xn Xy b Yn Yo Gamma Sources
- Photon Totat
. ciMwd From Nominal Bounding Fuel Inmal Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide O Template Fuel Bumup (MWd)® Burnup (MWd) *{Ci) Inventories(Ci)  Inventones{Ci) Group {bounding)
Ac-227 3 1355E-10 33851 677 0t 0 00E+00 106E-07 2 12E-07 Avg MeV .
Am-241 8 0194E-03 338 51 677 01 0 O0E+00 2 T1E+00 5 43E+00 00150 7 158E+13
Am-242m 1.3694E-06 338 51 677 01 0 00E+00 4 64E-04 9 27E-04 00250 1475E+13
Am-243 3.7096E-05 338 61 677 0t 0 00E+00 1.26E-02 251E-02 00375 1311E+13
C-14 2 6464E-08 338 51 677 01 0 DOE+DO 8 96E-06 179E-05 0.0575 1.388E+13
C1-36 4 4441E-31 338 51 677 01 0 00E+00 1.50E-28 3 01E-28 00850 8 400E+12
Cm-243 5 7029E-06 338 51 677 01 0 00E+00 193E-03 3 86E-03 0 1250 5 950E+12
Cm-244 4 6555E-03 338 51 677 01 0 COE+00 1.58E+00 3 15E+00 0.2250 7.230E+12
Co-60 4 8663E-05 338 51 677.01 0 00E+00 1 65E-02 3.29E-02 03750 3 129E+12
Cs-134 1 0638E-02 338 51 677.01 0 OOE+00 3 60E+00 7.20E+00 05750 5 180E+13
Cs-135 4 2564E-06 338 51 677 01 0 00E+00 144E-03 2 88E-03 08500 1.356E+412
Cs-137 2 0358E+00 338 51 677 01 0 DOE+00 6 B9E+02 1.38E+03 1.2500 B 696E+11
Eu-154 5.1956E-02 33851 677 01 0 0OE+00 176E+01 3 52E+01 17500 3.351E+10
Eu-155 1 4295E-02 33851 677 01 0 00E+00 4 84E+D0 9 68E+00 2.2500 2 143406
Fe-55 1.3560E-03 338 51 677 01 0 DOE+00 4 59E-01 9 18E-01 27500 1.254E406
H3 4 6258E-03 338 51 677 01 0 DOE+00 157E+00 3 13E+00 3.5000 5.298E+04
1-129 6 6403E-07 338 51 677 0t 0 00E+00 2.25E-04 4.50E-04 50000 2 037E+04
Kr-85 1 0808E-01 338.51 677 01 0 00E+00 3 66E+01 7.32E401 7 0000 2.338E403
Np-237 3 1537E-05 338.51 677 01 0 00E+00 1 07E-02 2.14E-02 11 0000 2 679E402
Pa-231 9 7023E-10 338 51 677 01 0 00E+00 3 28E-07 6 57E-07
Pb-210 11731E-1 338 51 677 01 0 00E+00 397E08 7 94E-09
Pm-147 2 4405E-02 338 51 677.01 0 00E+00 8 26E+00 1 65E+01
Pu-238 1 5358E-01 338 51 677.01 0 00E+00 5 20E+01 1 04E+02
Pu-239 6 9502E-04 33851 677.01 O O0E+0C 2.35E-01 4 T1E-01
Pu-240 3 7631E-04 33851 677 01 0 00E+00 1.27E-01 2 55€-01
Pu-241 1 3433E-01 338 51 677 01 0 DOE+00 4 55E+01 9 09E+01
Pu-242 3 0911E-06 33851 677 01 0 00E+00 1.05E-03 2 09E-03
Ra-226 5.5079E-11 338 51 677 01 0 00E+00 1.86E-08 3.73E-08
Ra-228 1.3335E-14 338.51 677 01 0 00E+00 4 51E-12 9 03E-12
Ru-106 7.3390E-06 338 51 677 01 0 00E+00 2 48E-03 4 97E-03
Se-79 1.2339E-05 338.51 677 01 0 00E+00 4 18E-03 8 35E-03
Sn-126 1 0194E-05 338.51 677 01 0 00E+00 3 45E-03 6 90E-03
Sr-90 1 9064E+00 338 51 677 01 0 00E+0Q 6 45E+02 1.29E403
Tc-99 3 8056E-04 338 51 677.01 0 00E+00 1.29E-01 2 58E-01
Th-229 4 9198E-12 338 51 677.01 0 00E+00 1 67E-09 3 33E02
Th-230 1 0547E-08 338 51 677.01 0 DOE+00 3 S7E-06 7 14E-06
Th-232 2 0705E-14 338 51 677.01 0 00E+00 7 01E-12 1 40E-11
T1-208 4 8827E-08 338 51 67701 0 00E+00 1.65E-05 3.31E-05
U-232 1.3414E-07 338 51 677 01 0 00E+00 4 S4E-05 9.08E-05 Thermal Power
U-233 3 7679E-09 338 51 677 01 0 00E+00 1.28E-06 2.55E-06 Nominal Heat Bounding
U-234 5.2047E-05 338 51 677 01 0 00E+00 176E-02 352E-02 Output ~ Heat Output
U-235 -2 8661E-06 338.51 0.00 159E-03 6 18E-04 159E-03 (Watts) (Watts)
U-236 1 6701E-05 338.51 677 01 0 00E+00 5 65E-03 1 13E-02 8 79E+00 1.96E+01
U-238 -9 4194E-09 338.51 000 1.86E-05 1 54E-05 1 86E-05 Total Total
Y-90 1 9070E+00 338 51 677 01 0 00E+00 6 46E+02 129403
Other Radionucides - 6 S9E+02 1 32E+03
{T1L. Template Selection S v, Baroup S y. and Checks 5~ 7%, . ™2 ord ~
Temp S )4
From SFD Used |Basis for Parameter Ditferences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents u u
BOL Enrichment % 93 00000949 40 10 100
Burnup Summary (Mwd)* |Basis for burnup used in
From SFD Estimated .
Nominat 338 51| Nommal bumup calculated from the heavy metal mass destroyed.
Boundmg] 677.01|Bmmdmb|mwmm\edbbemwmalbtmv
Checks .
Estimated Bumup/
Bumnup Multip Given p Estimated EOL HW/Given EOL HM
Nominat[ 098] [ 102
Bounding | 196
YReactor shutdown, core removal, storage, shipping or other date confirming that irradiabon ceased for fuet
#Total bumup for all fuel ciated with thes must be divided by BOL heavy metal mass o get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infi e i Estimated
Fue! Name: FRR TUBES (UALX-HEU) GERMANY "Fuel decay start date: 2010 Canister usage:
SNF ID #: 683 Estimates as of: 2030 18*x10*
Fuel Units & Descrz 105- ASSEMBLY Tempiate HFBR (Heavy Water, Alum., 40 to 100%, U)
Heavy Metal Mass: BOL=19 688kg; EOL=13 388kg *Template Bumup(MWd): 1646
ROD Storage Sae: SRS Template BOL Heavy Metal Mass (MT), 0.000377
Template Decay Time* 20 years
1I. Esamates * < v m Xn Xo b Yn Yo Gamma Sources
Photon Total
CvMWd From Nominal Bounding Fuel inmial Activity N i Fuel Bounding Fuel Energy  Photons/sec
Radionuchide Template Fuel Bumup (MWd)’ Bumup (MWd)*? (Ci) Inventones(Ci)  Inventories(Cr) Group (bounding)
Ac-227 3 1355€-10 5,802 95 11,605 90 0 00E+00 1 82E-06 3 64E-06 Avg MeV
Am-241 8 0194E-03 5,802 95 11,605 90 0 00E+00 4 65E+01 9.31E+01 00150 1 227E+15
Am-242m 1 3694E-06 5,802 95 11,605 90 0 00E+00 7.95E-03 1 59E-02 0 0250 2529E€+14
Am-243 3 7096E-05 5.802 95 11,605 90 0 00E+00 2.15E-01 4 31E-01 00375 2247E+14
C-14 2 6464E-08 5,802 95 11,605 90 0 Q0E+00 1.54E-04 3 07E-04 00575 2.379E+14
CH36 4 4441E-31 5,802 95 11,605 90 0 00E+00 2.58E-27 5 16E-27 0 0850 1440E+14
Cm-243 5 7029E-06 5,802 95 11,605 90 0 00E+00 3.31E-02 6 62E-02 01250 1 020E+14
Cm-244 4 6555E-03 5,802 95 11,605 90 0 00E+00 2 70E+01 5 40E+01 0.2250 1240E+14
Co-60 4 8663E-05 5,802 95 11,605 90 0 00E+00 2 82E-01 5 B5E-01 03750 5 364E+13
Cs-134 1 0638E-02 5,802 95 11,605 90 0 00E+00 6 17E+01 1 23E+02 05750 8.879E+14
Cs-135 4 2564E-06 5,802 95 11,605 90 0 00E+00 247E-02 4 94E-02 0 8500 2 325E+13
Cs-137 2 0358E+400 5,802 95 11,605 90 0 00E+00 1 1BE+04 2 36E+04 1.2500 1491E+13
Eu-154 5 1956E-02 5,802 95 11,605 90 0 00E+Q0Q 3 01E+02 6 O3E+02 17500 5745E+11
Eu-155 1 4295E-02 5,802 95 11,605 90 0 00E+00 8 30E+01 1 66E+02 2.2500 3 674E4+07
Fe-55 1 3560E-03 5,802 95 11,605 90 0 00E+00 7 87E+00 1 57E+01 27500 2 149E+07
H-3 4 6258E-03 5,802 95 11,605 90 0 00E+00 2 68E+D1 5 37E+01 3 5000 9 083E+05
1-129 6 6403E-07 5,802 95 11,605 90 0 DOE+00 3 85E-03 7.71E-03 5 0000 3 492E+05
Kr-85 1 0808E-01 5,802 95 11,605 90 0 00E+00 6 27E+02 1.25E+03 7 0000 4 008E+04
Np-237 3 1537E-05 5,802 95 11,605 90 0 00E+00 1 83E-01 3.66E-01 11 0000 4.593E+03
Pa-231 9 7023E-10 5,802 95 11,605 0 0 D0E+00 5 63E-06 1.13E-05
Pb-210 1.1731E-11 5,802 95 11,605 90 0 00E+00 6 81E-08 1.36E-07
Pm-147 2 4405E-02 5,802 95 11,605 90 0 00E+00 142E+02 2 83E+02
Pu-238 1 5358E-01 5,802 95 11,605 90 0 00E+00 8 91E+02 1 78E+03
Pu-239 8 9502E-04 5,802 95 11,605 90 0 OOE+00 4 03E+00 8 07E+00
Pu-240 3.7631E-04 5,802 95 11,605 90 0 00E+00 2 18E+00 4 37E+00
Pu-241 1.3433E-01 5,802.95 11,605 90 0 00E+00 7 79E+02 1 56E+03
Pu-242 3 0911E-06 5 802.95 11,605 90 0 00E+00 1 79E-02 3 59E-02
Ra-226 5.5079E-11 5 802.95 11,605 90 0 00E+00 3 20E-07 6.39E-07
Ra-228 1.3335E-14 5,802.95 11,605 90 0.00E+00 7 74E-11 1.55E-10
Ru-106 7.3390E-06 5,802.95 11,605 90 0 00E+00 4 26E-02 8 52E-02
Se-79 1.2339E-05 5,802.95 11,605 90 0 00E+00 7.16E-02 1 43E-01
Sn-126 1 0194E-05 5,802.95 11,605 90 0 00E+00 5 92E-02 1 18E-01
Sr-90 1 9064E+00 5,802 95 11,605 90 0 00E+00 1 11E+04 221E+04
Tc-99 3 8056E-04 5,802 95 11,605 90 0 00E+00 2 21E+00 4 42E+00
Th-229 4 9198E-12 5,802.95 11,605 90 0 00E+00 2.85E-08 S 71E-08
Th-230 1 0547E08 5,802 95 11,605 90 0 00E+00 6.12E-05 122E-04
Th-232 2 0705E-14 5,802 95 11,605 90 0 O0E+00 1.20E-10 2 40E-10
TI-208 4 8827E-08 5,802 95 11,605 90 0 ODE+00 2.83E-04 5 67E-04
U-232 1 3414E-07 5,802 95 11,605 90 0 00E+00 7.78E-04 156E-03 Thermal Power
J-233 3 7679E-09 5,802 95 11,605 90 0 00E+00 2.19E-05 4 37E-05 inal Heat B g
U-234 5 2047E-05 5,802 95 11,605 90 0 00E+00 3 02E-01 6 04E-01 Output Heat Output
U-235 -2.8661E-06 5,802 95 000 3 40E-02 1.74E-02 3 40E-02 {Watts) (Watts)
U-236 1 6701E-05 5,802 95 11,605 90 0 00E+00 9 69E€-02 1 94E-01 1 68E+02 3 36E+02
U-238 -9 4194E-09 5,802 95 000 1 32E-03 1.27€-03 132E-03 Total Total
¥-90 1 9070£+00 5,802 95 11,605 90 0 00E+00 1 11E404 2.21E+04
Other Radionuchides 1 13E+04 2 26E+04
TLL, Template Selection S y. Burmup S y.and Checks "~ 2 % o i
Tempiate S S y
From SFD Used |Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM C: u 1]
BOL Enrichment % 80 40 to 100
|Bumup Summary (MWd)* lBasus for burnup used in estimate:
From SFD E: d
Nominal [ 5.802.95{Nomnal bumup cacutated from the heavy metal mass destoyed,
Bounding | 11 605.90{Bounding bumup assumed o be twice nominal bumup.
Checks
Estimated Burnup/
U Given p Estimated EOL HM/Glven EOL HM
N, ) I 0 68|
Bounding | 1.35
'Reactor shutdown, core removal, storage shipping or other date confiming that iradiaton ceased for fuel
Total bumup for alt tuel tated with thes work must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet -

i1 Fuel and Template Information -7 « w1, Estimated
Fuel Name: FRR TUBES (UALX-HEU) GERMANY ‘Fuel decay start date 2010 Canister usage”
SNFID# 685 Estimates as of 2030 18"x10"
Fue! Units & Descr 130 - ASSEMBLY Template HFBR (Heavy Water Alum , 40 10 100%, U)
Heavy Metal Mass  BOL=27 625kg, EOL=18 785kg Template Burnup{MWd) 1646
ROD Storage Stte SRS Template BOL Heavy Metal Mass (MT) 0.000377
Template Decay Time 20 years
‘Il Estmates .t ¥ m Xn Xy b Yn Yo Gamma Sources
Photon Total
CiMwd From inal Bounding Fuel [nitial Activity  :Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fue! Burnup (MWd)® Burnup (MWd)’ [(=)) inventonies(Ci)  Inventories(Ci) Group (bounding)
Ac-227 3 1355E-10 8,142 55 16,285 10 0 O0E+00 2 55E-06 5 11E-06 Avg MeV
Am-241 8 0194E-03 8,142 55 16,285.10 0 0OE+00 6 53E+01 131E+02 00150 1 722E415
Am-242m 1.3694E-06 8,142 55 16,285.10 0 DOE+00 1.12E-02 2 23E-02 0 0250 3 549E+14
Am-243 3 7096E-05 8,142 55 16,285 10 0 00E+00 3 02E-01 6 04E-01 00375 3 153E+14
C-14 2 6464E-08 8,142 55 16,285 10 0 00E+00 2 15E-04 4 31E-04 00575 3 338E+14
CH36 4 4441E-31 8,142 55 16,285 10 0 00E+00 3 62E-27 7.24-27 0 0850 2021E+14
Cm-243 5 7029E-06 8,142.55 16,285 10 0 DOE+00 4 B4E-02 9.29E-02 01250 1431E+14
Cm-244 4 6555E-03 8,142 55 16,285 10 0 0DE+00 379E+01 7 58E401 02250 1 739E+14
Co-60 4 8663E-05 8,142.55 16,285 10 0 00E+00 3 96E-01 7.92E-01 0 3750 7527E+13
Cs-134 1 0638E-02 8,14285 16,285 10 0 00E+00 8 66E+01 1.73E402 05750 1.246E+15
Cs-135 4 2564E-06 8,142.55 16,285 10 0 00E+00 3 47E-02 6 93E-02 0 8500 3.263E+13
Cs-137 2 0358E+00 8,142.55 16,285 10 0 00E+00 1 66E+04 3.32E404 1.2500 2092E413
Eu-154 5 1956E-02 8,142.55 16,285 10 0.00E+00 4 23E+02 8 46E+02 17500 BOGIE+11
Eu-155 1 4295E-02 8,142 55 16,285 10 0 00E+00 1.16E402 2 33E+02 22500 5 155E+07
Fe-55 1.3560E-03 8,142 55 16,285.10 0 00E+00 1.10E+01 2 21E+01 2.7500 3 016E+07
H-3 4 6258E-03 8,142 55 16,285.10 0 00E+00 3.77E401 7 53E+01 3.5000 1.274E+06
1-129 6 6403E-07 8,142 55 16,285 10 0 00E+00 5 41E-03 1 0BE-02 5 0000 4 900E+05
Kr-85 1 0808E-01 8,142 55 16,285 10 0 00E+00 8.80E+02 1 76E+03 7 0000 5 624E+04
Np-237 3 1537E-05 8,142 55 16,285 10 0 00E+00 2 57E-01 5.14E-01 11 0000 6 445E+403
Pa-231 9 7023E-10 8,142 55 16,285 10 0 DDE+00 7 90E-06 1.58E-05
Pb-210 11731E-11 8,142 55 16,285 10 0 0OE+00 9 55E-08 191E-07
Pm-147 2 4405E-02 8,142 55 16,285 10 0 00E+00 1 99€402 3.97E+02
Py-238 1 5358E-01 814255 16,285 10 0 00E+00 1.25E+03 2 S50E+03
Pu-239 6 9502E-04 8,142 55 16,285 10 0 00E+00 5 66E+00 1 13E+01
Pu-240 37631E-04 8,142.55 16,285 10 0 O0E+00 3 06E+00 6 13E+00
Pu-241 1 3433E-01 8,142.55 16,285 10 0 00E+00 1 09E+03 2 19E+03
Pu-242 3 0911E-06 8,142.55 16,285.10 0.00E+00 2.52E-02 § 03E-02
Ra-226 5 5079E-11 8,142.55 16,285.10 0.00E+00 4 48E-07 8 97E-07
Ra-228 1.3335E-14 8,142.55 16,285.10 0 O0E+00 1 09E-10 2.17E-10
Ru-106 7.3390€E-06 B,142 65 16,285 10 0 O0E+00 5 98E-02 1.20E-01
Se-79 1.2339E-05 8,142.55 16,285 10 0 00E+00 1 00E-O01 2 01E-01
Sn-126 10194E-05 8,142 55 16,285 10 0 00E+00 8 30E-02 1 66E-01
Sr-90 1 9064E400 8,142 55 16,285 10 0 00E+00 1556404 3 10E+04
Tc-99 3 8056E-04 8,142 55 16,285 10 0 00E+00 310E+00 6.20E+00
Th-229 4 9198E-12 8,142 65 16,285 10 0 00E+00 4 0108 8 01E-08
Th-230 1 0547E-08 8,14255 16.285 10 0 0OE+00 8 59E-05 172E-04
Th-232 2 0705E-14 8,142 65 16,285 10 0 00E+00 169E-10 3 37E-10
TH208 4 8827E-08 8,142.55 16,285 10 0 00E+00 3 98E-04 7 95E-04
U-232 1 3414E-07 8,142.55 16,285 10 0 00E+00 1.09E-03 2.18E-03 Thermal Power
U-233 3.7679E-09 8,142.55 16.285.10 0 00E+00 3.07E-05 6 14E-05 fHeat B d
u-234 5.2047E-05 8,142.55 16,285.10 0 DOE+00 4 24E-01 8 48E-01 Output Heat Qutput
U-235 -2 8661E-06 8,142 55 000 4 78E-02 2 44E-02 4 78E-02 (Watts) (Watts
U-236 1 6701E-05 8,142 55 16,285 10 0 00E+00 1.36E-01 2 72E-01 2.35E402 4 TIE+02
U-238 -9 4194E-09 8,142 55 000 1 86E-03 1 78E-03 1 B6E-03 Total Total
Y-80 1 9070E+00 8,142 55 16,285 10 0 00E+00 1.55E+04 3 11E+04
Other Radonuciides 1 59E+04 317E+04
T, Tenwplate Selection S ¥, Burnup S vy, and Checks - s 254>
Template S y |
From SFD Used |Basis for Parameter Differences: )
Reactor Moderator: HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents u 3
BOL Envichment % BO 40 to 100
[Bumup S y (MWd)* |Basis for burnup used in esti
From SFD Estmatett |
Nominal 8 142 55Nominal bumup calcutated from the heavy metal mass desvoyed
Boundmg | 16,285 10JBounding bumup zssumed o be wics nominal bumup
Checks
Estimated Bumup/
Burup p Given p E: d EOL HWGiven EOL HM
inal 068 101
Boundmng | 135
YReactor shutdown, core removal, storage, shipping or other date confiming that imadiaton ceased for fuel
*Tota! bumup for alt fuel dated with this worksheet must be divided by BOL heavy metal mass o get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-449 of D-585



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information

w g
it e

Fuel Name GCRE (1B SERIES)

SNF 1D #: 745
Fuel Units & Descr- 69-

19 ROD ASSEMBLY

Fuet decay start date:
Estimates as of.
Template*

1960
2030

Pathfinder (Light Water, SST, 60 to 100%, U)

Estimated

Canister usage
18“x10'

Heavy Metal Mass: BOL=60.541kg, EOL=59 864kg Template Burnup(MWd): 601
ROD Storage Site* INEEL Template BOL Heavy Metal Mass (MT) 000012882 .
Tempiate Decay Time 65 years
11, Estimates = > .~ x m Xn Xy b Yn Yo Gamma Sources
Photon Total
CYMWd From Nominal Bounding Fuel Inftial Activity  Nominal Fuel  Bounding Fuel Energy’  Photons/sec
Radionuclide > Template Fuel Bumup (MWd)® Bumup (MWd)? (Ci) Inventories(Ci)  Inventories(Ci) Group (bounding)
Ac-227 4 5940E-08 638 77 1,277 54 0 00E+00 2.93E-05 5 B7E-05 Avg MeV
Am-241 11471E-04 63877 1,277 54 0 00E+00 7.33E02 147E-01 00150 4 663E+413
Am-242m 7 4210E-09 63877 1,277.54 0 00E+00 4.74E-06 9 48E-06 00250 9 688E+12
Am-243 9 8236E-10 638.77 1,277.54 0 00E+00 6.28E-07 1 26E-06 00375 8419E+12
C-14 2 2928BE-04 63877 1,277.54 0 OOE+00 1 46E-01 2 93E-0t 00575 9 035E+12
Ci36 1 2260E-06 638.77 1,277.54 0 00E+00 7 83E-04 1.57E-03 00850 5457E+12
Cm-243 1 2000E-10 638.77 1,277 54 0 00E+00 7 67E-08 1.53E-07 01250 3 539E+412
Cm-244 7.3577E-10 63877 1,277.54 0 00E+00 4 70E-07 9.40E-07 0.2250 4 705E+12
Co-60 1.3732E-03 638.77 1,277 54 0 00E+00 8 77E-01 1 75E+00 03750 2051E+412
Cs-134 1.2709E-10 638 77 1,277 54 0 00E+0Q 8 12E-08 1.62E-07 05750 3 451E+13
Cs-135 3 0316E-05 638 77 1,277 54 0 O0E+00 1 94E-02 3.87E-02 08500 3.351E+11
Cs-137 7.2579E-01 638 77 1,277 54 0 00E+00 4 64E+02 9 27E+02 12500 2426E+11
Eu-154 5.9750E-05 638 77 1.277 54 0 00E+00 3 82E-02 7 63E-02 17500 8 621E+09
Eu-155 1.0577E-05 638 77 1,277 54 0 O0E+00 6 76E-03 1.35€-02 2.2500 1 630E+06
Fe-55 4.1631E-07 638 77 1,277 54 0 00E+00 2 66E-04 5 32E-04 27500 7 302E+05
H-3 4 6722E-04 63877 1,277 54 0 00E+00 2 98E-Ot 5 97E-01 3 5000 8 581E+01
1129 7.3195E07 638 77 1,277 54 0 00E+00 4 68E-04 9.35E-04 5 0000 3.554E+01
Kr-85 5 9418E-03 63877 1,277 54 0 00E+00 3 80E+00 7 59E+00 7 0000 3 940E+00
Np-237 1 1499E-06 638 77 1,277 54 0.00E+00 7.35E-04 147E-03 11 0000 4.432€-01
Pa-231 7 0899E-08 638 77 1,277 54 0 O0E+00 4 53E-05 9 06E-05
Pb-210 2.2363E-12 63877 1,277 54 0 00E+00 143E-093 2 86E-09
Pm-147 4 2296E-07 63877 1,277 54 Q0 00E+00 270E-04 5 40E-04
Pu-238 2 3295E-04 63877 1,277 54 0 00E+00 1 49E-01 2 98E-01
Pu-239 6 6722E-04 638 77 1,277.54 0 O0E+00 4.26E-01 8 52E-01
Pu-240 8 6556E-05 638.77 127754 0 00E+00 5 53E-02 1 11E-01
Pu-241 1 6889E-04 638.77 1,277.54 0 OOE+00 1.08E-01 2.16E-01
Pu-242 1 9717E-09 638 77 1,277.54 0 00E+00 1.26E-06 2 52E-06
Ra-226 4 5740E-12 638.77 1,277.54 0 00E+00 2 92E-09 5 B4E-09
Ra-228 8 3511E-12 638.77 1,277 54 0 0OE+00 5 33E-09 1 07E-08
Ru-106 2 0516E-19 638.77 1,277 54 0 00E+00 131E-16 2 62E-16
Se-79 1 3220E-05 638.77 127754 0 00E+00 8 44E-03 1 69E-02
Sn-126 1 1489€-05 638 77 1,277 54 0 00E+00 7 34E-03 1.47E-02
Sr-90 6 6872E-01 638 77 1,277 54 0 00E+00 4 27E+02 8 S4E+02
Te-99 4 6639E-04 638 77 1,277 54 0 00E+00 2 98E-01 5 96E-01
Th-229 2 3727E-11 638.77 1,277 54 0 O0E+00 152E-08 3.03E-08
Th-230 2 7354E-10 638 77 1,277 54 0 00E+00 1 75E-07 3.49E-07
Th-232 8 354E-12 638 77 1,277 54 0 00E+00 5 34E-09 107E-08
TH208 1 6228E-08 638 77 1,277 54 0 00E+00 1 04E-05 2 O7E-05
U-232 4 3960E-08 638 77 1,277 54 0 00E+00 2 81E-05 5 62E-05 Thermai Power
U-233 3 3344E-09 638 77 1,277 54 0 00E+00 2 13E-06 4 26E-06 N 1 Heat B ding
U-234 4 0749E-07 63877 1,277 54 0 00E+00 2 60E-04 5.21€-04 Output Heat Output
U-235 -2.7761E-06 638 77 000 1.21E-01 1.19E-01 1.21E-01 {Watts) {Watts)
U-236 1 6190E-05 63877 1,277 54 0 00E+00 1 03E-02 2 07E-02 5.20E+00 1.04E401
U-238 -2 BS47E-09 638 77 000 1 59E-03 1 58E-03 159E-03 Total Total
Y-50 6 6889E-01 63877 1277 54 0 00E+00 4.27E+02 8 55E+02
Other Radionuclides 5 80E+02 1 16E+03
11, Template Selection S y, Burnup S 7y, and Checks <7 % ¥ vty
Template S n S y |
From SFD Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER This Template was used for the following reasons:
Fuel Cladd HASTELLOY SST [This fuet maiches on all parameters except dadding (SST is conservatve).
BOL HM C. ity U U
BOL Enrichment %: 92.20234775 60 1o 100
Burmup Summary (MWd)* |Basis for burnup used in estimate:
From SFD E: d
Nommal | 638.77]Nomsnal bumup calculated from the heavy metal mass destroyed.
Boundlngl 1,277 S4]Bounding burmnup assumed 1o be twice nomnal bumup
Checks
Estimated Bumup/
Burnup P Given Burnup Estimated EOL HWGiven EOL HM
Nominat [ 023
Bounding | 0 45|
*Reactor shutdown, core removal, storage, shipping of other date confirming that iradiation ceased for fuel
’Tolalbumuplormhne(assocsatedwlmWswovkshee(nmslbeawdedbysotraavynmalmasslogetspec:ﬁcqupvahms(Mwwn
DOE/SNF/REP-078 March 2003
Revision 0 Page D-450 of D-585
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ;%: %, .5 .
Fuel Name GCRE (1Z SERIES)
SNFID # 916
Fuel Units & Descr: 3 - 4 CONCENTRIC TUBES

"Fuel decay start date 1960
Estimates as of. 2030
Template: Pathfinder (Light Water SST, 60 to 100%, L}

Estmated

Caruster usage
18"x10'

Heavy Metal Mass BOL=1067kg EOL=1.018kg 2Template Burnup{MWd) 601
ROD Storage Site INEEL “Template BOL Heavy Metal Mass (MT)" 000012882
Template Decay Time- 65 years
II. Estimates . m Xp Xp b Yo Yo Gamma Sources
Photon Total
CVMWd From - Nomunal Bounding Fuel  jnitiat Actrvity N | Fuel  Bounding Fuel Energy : Photons/sec
Radionuclide Template Fuel Burnup (MWd)* Burmup (MWd)* [{+)) Inventories(Ci)  Inventories(Ci) Group {bounding)
Ac-227 4 5940E-08 4619 92.39 0 0OE+00 2 12E-06 4.24E-06 Avg MeV -
Am-241 11471E-04 46 19 92.39 0 0OE+00 5 30E-03 1 06E-02 00150 33726412
Am-242m 7 4210E-09 4619 92.39 0 00E+00 3 43E-07 6 86E-07 0 0250 7 006E+11
Am-243 9 8236E-10 4619 92.39 0 00OE+00 4 54E-08 9 08E-08 0.0375 6 089E+11
C-14 2.2928E-04 46 19 92.39 0 00E+00 1 06€E-02 2.12E-02 0.0575 6 534E+11
Ci36 1.2260E-06 46 19 92 39 0 00E+00 5 66E-05 1 13E-04 0 0850 3.946E+11
Cm-243 1.2000E-10 46 19 92 39 0 O0E+00 5 54E-09 111E08 0 1250 2559E+11
Cm-244 7.3577€-10 46 19 9239 0 00E+00 3 40E-08 6 BOE-08 0.2250 3401E+11
Co-60 1.3732E-03 46 19 92 39 0 D0E+00 6.34E-02 1 27E-01 0 3750 1483E+11
Cs-134 1.2709E-10 4619 92 39 0 O0E+00 5.87E-09 117E-08 0 5750 2.495E+12
Cs-135 3 0316E-05 4619 92 39 0 00E+00 1.40E-03 2 80E-03 0 8500 2 424E+10
Cs-137 7.2579E-01 46 19 92 39 0 00E+00 3 35E+01 6 71E+01 1 2500 1754E+10
Eu-154 5 9750E-05 46 19 92.39 0 00E+0Q 276E-03 5.52E-03 1 7500 6.234E+408
Eu-155 1 0577E-05 46 19 92.39 0 00E+00 4 89E-04 9 77E-04 2.2500 1 179E+05
Fe-55 4 1631E-07 46 19 9239 0 DDE+00 1 92E-05 3 85E-05 2.7500 5 280E+04
H3 4 6722E-04 46.19 92.39 0 OOE+00 2 16E-02 4.32E-02 3.5000 5 494E+00
1-129 7 3195E07 46.19 92.39 0 O0E+00 3 38EL0S 6 76E-05 5.0000 2 270E+00
Kr-85 5 9418E-03 46 19 92.39 0 00E+00 2 74E-01 5 49E-01 7.0000 2.510E-01
Np-237 1.1499E-06 46 19 92.39 0 00E+00 5 31E-05 1 06E-04 11.0000 2.819E-02
Pa-231 7 0899E-08 4619 92 39 0 00E+00 3 2BE-06 6 55E-06
Pb-210 2.2363E-12 46 19 92 39 0 00E+00 1 03E-10 2 07E-10
Pm-147 4.2296E07 46 19 92 39 0O 00E+00 1.95E-05 3 91E-05
Pu-238 2.3295E-04 46 19 9239 0.00E+00 1.08E-02 2 15E-02
Pu-239 6 6722E-04 4619 92 39 0.00E+00 3.08E-02 6 16E-02
Pu-240 8 6556E-05 4619 92 39 0 O0E+00 4 00E-03 8 00E-03
Pu-241 1 6889€E-04 46 19 9239 0 00E+00 7.80E-03 1.56E-02
Pu-242 1 9717E-09 46 19 92.39 0 00E+DQ 9 11E-08 1.82E-07
Ra-226 4 5740E-12 46 19 92.39 0 00E+D0 2 11E-10 4.23E-10
Ra-228 8 3511E-12 46 19 92.39 0 00E+00 3 B6E-10 7 72E-10
Ru-106 2 0516E-19 46 19 92 39 0 00E+00 9 48E-18 1 90E-17
Se-79 1 3220E-05 4619 92.39 0 0OE+00 6 11E-04 1.226-03
Sn-126 1 1489E-05 46.19 92.38 0 0OE+00 531E-4 1 06E-03
Sr-90 6 6872E-01 46.19 92.39 0 00E+00 3 09E+01 6 18E+01
Tc-99 4 6639E-04 4619 9239 0 00E+00 2.15E-02 4 31E-02
Th-229 2 3727E-11 4619 92.39 0 00E+00 1.10E-09 2.19E-09
Th-230 2.7354E-10 46 19 92 39 0 O0E+00 1.26E-08 2.53E-08
Th-232 8.3594E-12 4619 92 39 0 00E+00 3 86E-10 7.72E-10
TL208 1.6228E-08 46 19 92 39 0.00E+00 7.50E-07 1.50E-06
U-232 4.3960E-08 46 19 9239 0.00E+00 2 03E-06 4 06E-06 Thermal Power
U-233 3 3344E-09 4619 92 39 0 00E+00 1.54E-07 3 08E-Q7 A ! Heat
U-234 4 0749E07 4619 92 39 0 00E+D0 1 B8E-05 3 76E-05 Output -~ Heat Output
U235 2.7761E-06 46 19 000 2.16E03 2 03E03 2.16E-03 (Watts) (Watts) *
1-236 1 6190E-05 46 19 92 39 0 00E+00 7 4B8E-04 1 50E-03 3 76E-01 7.52E-01
U-238 -2 8547E-09 46 19 000 2 27E05 2 26E-05 2 27E-05 Total Total
Y-90 6 6889E-01 46 19 92.39 0 00E+00 3 09E+01 6 18E+01
Other Radionuchides 4 20E+01 8 39E+01
TH. Template Selection S v, Burnup § y, and Checks > Foi bl b
Template S y
From SFD Used ]Basis for Parameter Differences®
Reactor Moderator] LIGHT WATER LIGHT WATER
Fuel Cladd, SST 8ST
BOL HM Constituents-| U U
BOL Enrichment %: 93.671 60 10 100
[6urnup Summary (MWa)* }Basis for burnup used in estimate
From SFD Estimated |
Nominal [ 46 19|Nominal bumup calcutated fom the heavy metal mass destoyed.
Bounding | 92 39{Bounding bumup assumed to be twce nominal bumup
Checks
Estimated Burnup/
Burnup ipt Given P € d EOL HWGiven EOL HM
Nominal | 093 [ 100}
Bounding | 186
"Reactor shutdown, core removal, storage, shipping or other date confiming that iradiation ceased for fuel
Total bumup for all fuel d with ttus must be divided by BOL heavy metal mass to get specific bumup values (MWAMT)
DOE/SNF/REP-078 March 2003

Revision 0
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Fuel Radionuchde inventory Worksheet

L, Fuel and Template Infor i, Estmated
Fuel Name: GENTR "Fuel decay start date: 2035 Canister usage*
SNF ID #: 97 Estimates as of: 2030 18°x10
Fuel Units & Descr: 16 - STACKED DISKS Template* ATR (Light Water, Alum_, 60 to 100%, U)
Heavy Metal Mass: BOL=3 992kg, EOL=3 984kg Template Burnup{MWd): 367.2
ROD Storage Srtez SRS Template BOL Heavy Metal Mass (MT)~ 000116689
T Decay Time* 5 years
11 Estimates » _ .t < m Xn Xy b Yn Yo Gamma Sources
Photon Total
CiMwd From Nominal Bounding Fuel nitial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radonuclide Template Fuel Burnup (MWd)’ Burnup (MWd)? {Ci) inventones(Ci) Inventories(Ci) Group {bounding)
Ac-227 14545E-10 758 15.15 0 0QE+00 1 10E-09 2 20E-09 Avg MeV —
Am-241 1.1190E-03 758 15.15 0 00E400 8 48E-03 170E-02 00150 2923E412
Am-242m 4 5425E-07 758 15.15 0 DOE+00 3 44E-06 6 BBE-06 00250 6.298E+11
Am-243 14921E-06 758 15 15 0.00E+00 1.13E-05 2 26E-05 00375 5 812E+11
C-14 5 7244E-09 758 15 15 0 00E+00 4 34£-08 8 67E-08 00575 5714E+11
CL36 1.3124E-32 758 1515 0 00E+00 9 94E-32 1 99E-31 0.0850 3 643E+11
Cm-243 23676E-07 758 1515 0 00E+00 1 79E-06 3 59E-06 01250 3 155E+11
Cm-244 5 2042E-05 758 1515 0 00E+00 3 94E-04 7 89E-04 02250 3.089E+11
Co-60 3.8208E-05 758 15 15 0 00E+00 2 89E-04 579E-04 03750 1495E+11
Cs-134 4 8693E-01 7.58 1515 0 00E+00 3 69E+00 7.38E400 05750 2053E+12
Cs-135 3 4477E-06 7.58 15 15 0 00E+00 2 61E-05 5.22E-05 0 8500 2.875E+11
Cs-137 2 8731E+00 7.58 1515 0 00E+00 2 18E+01 4 35E+01 1.2500 5.349E+10
Eu-154 8 2053E-02 7.58 1515 0 00E+00 6 22E-01 1.24E+00 1 7500 2243E+09
Eu-155 3 9134E-02 7.58 1515 0 00E+00 2 96E-01 5 93E-01 2.2500 4 7056408
Fe-55 6 7429E-03 7.58 1515 0 00E+00 511E-02 1 02E-01 2.7500 2.707E+07
H3 1 0599E-02 7.58 1515 0 00E+00 8 03E-02 161E-01 3 5000 3 002E+06
1-129 7 S300E-07 758 1515 0 00E+00 5 70E-08 1.14E-05 5 0000 9.270E+00
Kr-85 2 8595E-01 758 1515 0 00E+00 2.17E+00 4 33E+00 7 0000 1 034E+00
Np-237 9 5479€-06 758 1515 Q0 00E+00 7.23E-05 1 45E-04 11 0000 1 165E-01
Pa-231 8 9297E-10 758 1515 0 00E+00 6 77E-09 1.35E-08
Pb-210 3 7609E-12 758 1515 0 0CE+00 2 85E-11 5 70E-11
Pm-147 2 5452E+00 758 1515 0 00E+00 1 93E+01% 3 86E+01
Pu-238 2 0550E-02 758 15.15 0 00E+00 1.56E-01 3.11E-01
Pu-239 4 2838E-04 758 15.15 0 00E+00 3.25E-03 6 49E-03
Pu-240 2 4AME-04 758 15.15 0 00E+00 1 85E-03 3 70E-03
Pu-241 6 8764E-02 758 1515 0 00E+00 5.21E-01 1 04E+00
Pu-242 3 6329E-07 758 1515 0 OOE+00 2.75E-06 5 S0E-06
Ra-226 3 BO4SE-11 758 1515 0 00E+00 2 88E-10 5 76E-10
Ra-228 2 9902E-15 758 1515 0.00E+00 2.27E-14 4 53E-14
Ru-106 1 9055€-01 758 1515 0 OCE+00 1 44E+00 2 89E+00
Se-79 1.2936E-05 758 15 15 0 00E+00 9 80E-05 1 96E-04
Sn-126 11574E-05 758 1515 0 O0E+00 8 77E-05 1 75E-04
Sr-90 2.7505E+00 758 15 15 0 O0E+00 2 08E+01 4 17E+01
Tc-99 4.2239E-04 758 1515 0 COE+00 3 20E-03 6 40E-03
Th-229 1.8848E-12 7.58 15 15 0 00E+00 143E-11 2 B6E-11
Th-230 1.7042E-08 7.58 1515 0 00E+00 129607 2 58E-07
Th-232 7 8132E-15 7.58 1515 0 00E+0Q 5 92E-14 118E-13
11208 4 4063E-08 7.58 1515 0 00E+00 3 34E-07 6 68E-07
U-232 1 3151E-07 7.58 1515 0 00E+00 9 96E-07 1 99E-06 Thermal Power
U-233 1 9564E-09 758 1515 0 00E+00 148E-08 2.96E-08 N | Heat B ding
u-234 18371E-04 758 1515 0 0OE+00 1 39€-03 278E-03 Output Heat Output
U-235 -2.7235E-06 758 000 8 10E-03 8 08E-03 8 10E-03 (Watts) (Watts)
U-236 1 5493E-05 758 15.15 0 00E+00 1.17E-04 2.35E-04 3.834E-01 7 68E-01
U-238 -4.2851E-09 758 000 8 13E-05 8 13E05 8.13E-05 Total Total
Y-90 2 7505E+00 758 15.15 0 00E+00 2.08E+01 4.17E401
QOther Radionuchdes 3.90E+01 7 79E401
TI. Template Selection S: y, Burnup Sunmmary, and Checks =~ o« 3 xwgen 2t
T Selection Y
From SFD Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding" ALUM ALUM
BOL HM C. U )
BOL Enrichment %. 93 93787575 60 to 100
{Bumup Summary (MWd)* Basis for bumup used in
From SFD Estimated
Nommall 7 58fNominal burmup calculated from the heavy metal mass destroyed.
Bounding | 15 15]Bounding bumup assumed 10 be twce nominal bumup.
Checks
Estimated Bumup/
Muttip Given p Estimated EOL. HM/Glven EOL HM
Nerminal I 001
Boundmng | 001
"Reactor shutdown, core removal, storage, shipping of other date confirming that iradialion ceased for fuel
Total bumup for al fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
Rewvision 0 Page D452 of D-585
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Fuel Radionuchide Inventory Worksheet

L'Fuel and T emplate Information ;35750 5 s Estimated
Fuel Name GRR (UALX HEU) GREECE TFuel decay start date 1993 Canister usage:
SNFID # 440 - Estimates as of 2030 18"x10'
Fuel Units & Descr: 108 - MTR TYPE Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass: BOL=18 76kg, EQL=14 72kg 3Template Bumup(MWd) 3672
ROD Storage Stte: SRS Template BOL Heavy Metal Mass (MT) 0 00116689
Template Decay Time- 35 years
1. Estimates 2 . .. m Xn Xp b Yo Yo Gamma Sources
- Photon Total
N CuMwd From N J Bounding Fuel  [nitial Activity N I Fuel  Bounding Fuel Energy  Photons/sec
Rad lic Template Fuel Bumup (MWd)? Burnup (MWd)* (ci Inventories(Ci})  Inventones{Ci) Group (bounding)
Ac-227 2 0068E-09 3825.20 7,650 40 0 ODE+00 7 B8E-06 1.54E-05 Avg MeV
Am-241 2 5251E-03 3,825.20 7,650 40 0 00E+00 9 66E+00 193E+01 0.0150 5 635E+14
Am-242m 3.9624E-07 3,825.20 7.650 40 0 00E+00 152E-03 3 03E-03 00250 1 170E+14
Am-243 1 4880E-06 3,825 20 7,650 40 0 00E+00 5 69E-03 1 14E-02 00375 1017E+14
C-14 5 7053E-09 3,825.20 7,650 40 0 00E+00 2 1BE-DS 4 36E-05 00575 1095E+14
CH36 1 3124E-32 3,825 20 7,650 40 0 00E+00 5 02E-29 1 00E-28 0 0850 6 596E+13
Cm-243 1141907 3,825 20 7,650 40 0 COE+00 4 37E-04 8 7T4E-04 0 1250 4.357E+13
Ccm-244 1 6522E-05 3,825 20 7,650 40 0 00E+00 6 32E-02 1.26E-01 02250 5 694E+13
Co-60 7 4047E-07 3,825 20 7,650 40 0 00E+00 2 83E-03 5 66E-03 0 3750 2.477E+13
Cs-134 2 0455E-05 3,826 20 7,650 40 0 00E+00 7 82E-02 1.56E-01 05750 4 094E+14
Cs-135 3 4477E-06 3,825.20 7,650 40 0 00E+00 1.32E-02 2.64E-02 08500 S 001E+12
Cs-137 1 4365E+00 3,825.20 7,65040 0 00E+0C 5 50E+03 1.10E+04 12500 2 419E+12
Eu-154 7.3230E-03 3,825.20 7,650 40 0 D0E+0Q 2 80E+01 5 60E+01 17500 1.361E+11
Eu-155 5 9259E-04 3,82520 7,650 40 0 00E+00 227E+00 4 53E+00 22500 1138E+07
Fe-55 2.2791E-06 3,82520 7,650 40 0 00E+00 8 72E-03 1 74E-02 27500 1 086E+07
H-3 1.9698E-03 3,825.20 7,650 40 0 00E+00 7 53E+00 1.51E+01 3.5000 6 295E+403
1-129 7.5300E-07 3.,825.20 7.650 40 0 00E+00 2 BBE-03 5 76E-03 5 0000 2 572£+403
Kr-85 4 1176E-02 3.825 20 7,650 40 0 00E+00 1 58E+02 3 15E+02 7 0000 2 B15E402
Np-237 9 5752E-06 3,825.20 7,65040 0 00E+00 3 66E-02 7.33E-02 11 0000 3 139E+01
Pa-231 3 9379E-09 3,825 20 7.650 40 0 00E+00 1.51E-05 3 ME-05
Pb-210 3 3115E-10 3,825 20 7,65040 0 00E+00 1.27E-06 2.53E-06
Pm-147 9 2402E-04 382520 7.650 40 0 0DE+00 3 63E+00 7 07E+00
Py-238 1 6217E-02 3.825 20 7,650 40 0 00E+00 6.20E+01 1.24E+402
Pu-239 4 2810E-04 3,825 20 7,650 40 0 00E+00 1 64E+00 3.28E+00
Pu-240 2 4333E-04 3,825 20 7.650 40 0 00E+00 9 31E-01 1 86E+00
Pu-241 1 6242E-02 3,825 20 7,650 40 0 00E+00 6.21E+01 1.24E+02
Pu-242 3 6329E-07 3,825.20 7,650 40 0 0O0E+00 1 39E-03 2 78E-03
Ra-226 9 0114E-10 3,825 20 7,650 40 0 O0E+00 3 45E-06 6 89E-06
Ra-228 3.1019E-14 3.825.20 7,650 40 0 O0E+00 1 19E-10 2 37E-10
Ru-106 2.1225E-10 3,825.20 7,65040 0 00E+00 8 12E-07 1 62E-06
Se-79 1.2930E-05 3,825.20 7,650 40 0 00E+00 4 95E-02 9 89E-02
Sn-126 1.1571E-05 3,825.20 7,650 40 0 DOE+00 4 43E-02 8 85E-02
Sr-90 1.3472E400 3,825.20 7,650 40 0 00E+00 5 15E403 1 03E+04
Tc-99 4 2239E-04 3.825.20 7,650 40 0 00E+00 1 62E+00 3.23E+00
Th-229 1.2407E-11 3,825.20 7,650 40 0 DOE+00 4.75E-08 9 49E-08
Th-230 8 3497E-08 3,825.20 7,650 40 0 00E+00 3 19E-04 6 39E-04
Th-232 3 8371E-14 3,825 20 7,650 40 0 00E+00 147E-10 2 94E-10
T-208 4 0414E-08 3.825 20 7,650 40 0 00E+00 1 55E-04 3 09E-04
U-232 1 0948E-07 3,825 20 7,650 40 0 00E+00 4 19E-04 8 38E-04 Thermal Power
U-233 3 6275E-09 3,825 20 7,650 40 0 OCE+00 1.39€-05 2 78E-05 | Heat B d
U-234 1 8562E-04 3,825 20 7,650 40 0 00E+00 7 10E-01 1 42E+00 Output Heat Output
U-235 -2.7235E-06 3,825 20 000 3 73E-02 2 69E-02 3 73E-02 (Watts) (Watts)
U-236 1.5493E-05 3,825.20 7,650 40 0 O0E+00 5 93E-02 1.19E-01 6.40E401 128E4+02
U-238 -4 2851E-09 3.825.20 000 5 08E-04 4 92E-04 5 08E-04 Total Tota!
Y-90 1.3475E+00 3,825.20 7,650 40 0 00E+00 5 15E+03 1 03E+04
Other Radionuclides 5 23E+03 1.05E+04
11, Template Sclection S y-Burnup oand Checks |~ s <05
Tempiate Sei y |
From SFD Used Basis for Parameter Differences:
Reactor Moderator- LIGHT WATER LIGHT WATER
Fuet Cladd: ~ ALUM ALUM
BOL HM C. v U
BOL Enrichment % 91.93720218 60 o 100
[Burnup § vy (MWd)* |Bas:s for bumup used in esti
From SFD Estimated B
Nominal [ 3,825.20jNomnal burmup calculated from the heavy metal mass destroyed
Bounding | 7 650 40§8ounding bumup assumed 1o be twice nomnal bumup
Checks
Estimated Burnup/
Burnup ipk Given P E d EOL HWGiven EOL HM
YT F 0 65| | 102
Bounding | 130
"Reactor n, core storage, shipping or other date confirming that imadiation ceased for fuel

Total bumup for afl fuel clated with this work mus(bedvldedbyBOLheavymtalmasshqetspedhcbummvaJues(MWd/MT)

DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information; 5 o s Estimated
Fuel Name: GRR (UALX HEU) GREECE "Fuel decay start date: 1993 Canister usage-
SNF 1D #: 1069 Estimates as of: 2030 18°x10*
Fuel Units & Descr: 46 - MTR TYPE Template: ATR (Light Water, Alum 60 to 100%, U)
Heavy Metal Mass: BOL=7.99%kg" EOL=6.27xg *Template Bumup(MWd): 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time 35 years
IL Estimates - *~ m Xp Xg b Yn Yo Gamma Sources
Photon Totat
CvMWd From -Nominal . Bounding Fuel iniiat Activity Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template Fuel Burnup (MWd)® Bumup (MWd)? (Ci) Inventones(Ci)  Inventonies(Ci) | ~ Group (bounding)
Ac-227 2 O068E-09 1,629 25 3,258 50 0 O0E+00 327E-06 6 S54E-06 Avg MeV -
Am-241 2 5251E-03 1,629 25 3,258 50 0 00E+00 4 11E400 8.23E+00 00150 2.400E+14
Am-242m 3 9624E-07 1,629 25 3,258 50 0 00E+00 6 46E-04 1 29€-03 00250 4 983E+13
Am-243 1 4880E-06 1,629 25 3,258 50 0 00E+00 2 42E-03 4 BSE-03 00375 4 332F+13
C-14 5 7053E09 1,629 25 3,258 50 0 00E+00 9 30E-06 1 B6E-05 00575 4 662E+13
CI-36 13124£-32 1,629.25 3,258 50 0 00E+00 2.14E-29 4 28E-29 00850 2 B09E+13
Cm-243 11419E-07 1,629.25 3,258 50 0 00E+00 1 86E-04 3 72E-04 01250 1 856E+13
Ccm-244 1 6522E-05 1,629.25 3,258.50 0 00E+00 2 69E-02 5.38E-02 0.2250 2425E+13
Co-60 7 4047E-07 1,629.25 3,258 50 0 00E+00 1.21E-03 2 41E-03 03750 1 055E413
Cs-134 2 0455E-05 1,629.25 3,258 50 0 00E+00 3.33E-02 6 67E-02 05750 1744E+14
Cs-135 3.4477E-06 1,629 25 3,258 50 0 00E+00 5 62E-03 1 12E-02 0 8500 2 130E+12
Cs-137 1 4365E+00 1,629 25 3,258 50 0 0DE+00 2 34E+03 4 68E+03 12500 1 030E+12
Eu-154 7 3230E-03 1,629 25 3,258 50 0 00E+00 1 19E+01 2 39E+01 17500 5 798E+10
Eu-155 5 9259E-04 1,629 25 3,258 50 0 00E+00 9 6SE-01 1 93E+00 2.2500 4 BASE+06
Fe-55 2 27THE-06 1,629 25 3,258 50 0 O0E+00 371E-03 7 43E-03 27500 4 627E+06
H-3 1 9698E-03 1,629 25 3,258 50 0 00E+00 321E+00 6 42E+00 3.5000 2 631E+03
1-129 7 5300E-07 1,629 25 3.258 50 0 00E+00 1.23E-03 2 45E-03 5 0000 1 096E+03
Kr-85 4 1176E-02 1,629.25 3,258.50 0 00E+00 6.71E+01 1.34E+02 7 0000 1 199E+02
Np-237 9 5752E-06 1,629.25 3,258.50 0 00E+00 1.56E-02 312E-02 11 0000 1 337E+01
Pa-231 3 9379E-09 1,629.25 3,258.50 0 00E+00 6.42E-06 1.28E-05
Pb-210 3.3115E-10 1,629 25 3,258 50 0 00E+00 5 40E-07 1.08E-06
Pm-147 9.2402E-04 1,629 25 3,258 50 0 00E+00 1 51E+00 3 01E+00
Pu-238 1 6217E-02 1,629 25 3,258 50 0 00E+00 2 64E+01 § 2BE+01
Pu-239 4.2810E-04 1,629 25 3,258 50 0 00E+00 6 97E-01 1 39E+00
Pu-240 2 4333E-04 1,629.25 3,258 50 0 00E+00 3 96E-01 7 93E-01
Pu-241 1 6242E-02 1,629.25 3,258 50 0 00E+00 2 65E+01 5 29€401
Pu-242 3 6329E-07 1,629.25 3.258 50 0 00E+00 5 92E-04 1 1BE-03
Ra-226 9 0114E-10 1,629.25 3,258.50 0 00E+00 147E-06 2 94E-06
Ra-228 3 1019E-14 1,629.25 3,258 50 0.00E+00 5 0SE-11 101E-10
Ru-106 2.1225E-10 1,629.25 3,258 50 0 00E+00 3 46E-07 6 92E-07
Se-79 1.2930E-05 1,629.25 3,258 50 0 00E+00 211E-02 4.21E-02
Sn-126 1.1571E-05 1,629 25 3,258 50 0 00E+00 1 89E-02 377E-02
Sr-90 1.3472E+00 1,629 25 3,258 50 0 00E+00 2 19E+03 4.39E+03
Tc-99 4.2239E-04 1,629 25 3,258 50 0 00E+00 6 88E-01 1 38E+00
Th-229 1.2407E-11 1,629 25 3,258 50 0 00E+00 2 02E-08 4 04E-08
Th-230 8.3497E-08 1,629.25 3,258 50 0 00E+00 1 36E-04 2 72E-04
Th-232 3 8371E-14 1,629.25 3,258 50 0 00E+00 6 25E-11 1.25E-10
T1-208 4 0414E-08 1,629.25 3,258 50 0 O0E+00 6 58E-05 1.32E-04
U-232 1 0948E-07 1,629.25 3,258.50 0.00E+00 178E-04 3 57E-04 Thermal Power
U-233 3 6275E-09 1,629.25 3,258 50 0 00E+00 5 91E-08 1 1BE-05 Nominal Heat Bounding
U-234 1 8562E-04 1,629.25 3,258 50 0 00E+00 3 02E-01 6 05E-01 " Output Heat Output
U-235 -2 7235E-06 1,629 25 000 1 59E-02 1.14E-02 159E-02 atts) (Watts)
U-236 1 5493E-05 1,629 25 3,258 50 0 00E+00 252E-02 5 D5E-02 2.73E401 5 45E+01
y-238 -4.2851E-09 1,629 25 000 2 17E-04 2.10E-04 2.17E-04 Total Total
Y-90 1 3475E+00 1,629 25 3,258 50 G 00E+00 2 20E+03 4.39E4+03
Other Radionuclides 2 23E+03 4 46E+0C
I11. Template Selection S ¥, Burmm S ¥, and Checks - . & 3x it
Temp Sek S y
¢ From SFD Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM Constituents. u 3]
BOL Enrichment % 91 93720219 60 to 100
[Burmnup Summary (MWd)® |Basis for bumup used in
From SFD Estimated
Nommal [ 1,629.25[Nommnal bumup calculated from the heavy metal mass desoyed.
Bounding { 3.258.50|Bounding burmup assumed 1o be twice nomsnal bumup
Checks
Estimated Bumup/
Burnup Multipher Given Burnup Estimated EOL HWGiven EOL HM
Nominat | 065
Bounding | 1.30

"Reactor shutdown, core removal, storage, shipping of other date confimming that Iradiation ceasad for fuet
’Totalbtm:ploralmelassoua!edwiﬂ\hswoﬁsmemwbedwaedbyBOLheawmeﬂmasswgaspedmwvalues(MWd/MT).
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Fuel Radionuclhide Inventory Worksheet

i1 Fuel und Template Information 1 +700 Estimated
Fuel Name GTRR Fuet decay start date 1996 Canister usage"
SNFID #: 87 Estimates as of 2030 18"x10°
Fuel Units & Descr: 25 - ASSEMBLY Template HFBR (Heavy Water, Alum 40to 100% U)
Heavy Metal Mass  BOL=5 05kg EOL=4 47kg 3Template Burnup(MWd)* 1646
ROD Storage Site SRS Template BOL Heavy Meta! Mass (MT): 0000377
Template Decay Time- 25 years
I. Estmates . * & - m Xp - X b Yn Yo Gamma Sources
Photon Total
cvmMwd From Nominal Bounding Fuel |pitial Activity  Nommal Fue!  Bounding Fuel Energy - Photons/sec
Radionuclide - - Template Fuel Bumup (MWd)? Bumup (MWd)® (=) Inventonies(Ci) inventories{Ci) Group (bounding)
Ac-227 5 4520E-10 534 24 1,068 48 0 00E+00 2 91EQ7 5 83E-07 Avg MeV —
Am-241 9 2284E-03 634.24 1,068 48 0 00E+00 4 93E+00 9 86E+00 00150 1002E+14
Am-242m 1 3390E-06 534.24 1,068 48 0 Q0E+00 7.15E-04 1 43E-03 00250 2 062E+13
Am-243 3 7084E-05 534.24 1,068 48 0 00E+00 1 98E-02 3 96E-02 00375 1.820E+13
C-14 2 6452E-08 534.24 1,068 48 O 00E+00 141E-05 2 B3E-05 00575 1.942E4+13
CL36 4 4441E-31 534 24 1,068 48 0 D0E+00 2 37E-28 4 75E-28 00850 1169E+13
Cm-243 5 0498E-06 534 24 1,068 48 0 0OE+00 2 70E-03 5 40E-03 01250 8 110E+12
Cm-244 3 BAS1E-03 53424 1,068 48 0 00E+00 2 05E+00 4 11E+00 02250 1 009E+13
Co-60 2 5225E-05 534.24 1,068.48 0 00E+00 1.35E-02 2 70E-02 0.3750 4 367E+12
Cs-134 1 9830E-03 534.24 1,068 48 0 00E+00 1 0B6E+00 2 12E+00 05750 7.240E+13
Cs-135 4.2564E-06 534.24 1,068 48 0 00E+00 2.27E-03 4 55E-03 0 8500 1 426E+12
Cs-137 1 8141E+00 534.24 1,068 48 0 OQE+00 9 69E+02 1 94E+03 1.2500 9 625E+11
Eu-154 3 4733E-02 534.24 1,068 48 0 O0E+0C 1 86E+401 371E+01 17500 3 984E+10
Eu-155 7 1081E-03 534.24 1,068 48 0 00E+00 3 80E+00 7 59E+00 2.2500 2 147E+06
Fe-55 3 5790E-04 53424 1,068 48 0 00E+00 1 91E-01 3 82E-01 27500 1 846E+06
H3 3 4945E-03 534 24 1,068 48 * 0 0DE+00 1 87E+00 3 73E+400 3.5000 6 337E+04
1-129 6 6403E-07 534.24 1,068.48 0 O0E+00 3 S5E-04 7.10E-04 5 0000 2 686E+04
Kr-85 7 8250E-02 534.24 1,068 48 0 00E+00 4 18E+01 8 36E+01 7 0000 3 081E+03
Np-237 3 1567E-05 534.24 1,068 48 0 00E+00 1.69E-02 33702 110000 3.529E+02
Pa-231 1.3372E-09 534.24 1,068 48 0.00E+00 7 14E-07 1 43E-06
Pb-210 3 0644E-11 534.24 1,068 48 0 DOE+00 1 64E-08 3 27E-08
Pm-147 6 5188E-03 534.24 1,068 48 0 0OE+00 3 48E+00 6 97E+00
Pu-238 1 4769€-01 534 24 1,068 48 0 00E+00 7 B9E+01 1 58E+02
Pu-239 6 9502E-04 534 24 1,068 48 0 00E+00 371E-01 7.43E-01
Pu-240 3 7928E-04 534.24 1,068 48 0 00E+00 2 03E-01 4 05E-01
Pu-241 1 0565E-01 534.24 1,068 48 0 00E+00 S 64E+01 1 13E+02
Pu-242 3 0911E-06 534.24 1,068 48 0 00E+Q0 1.65E-03 3 30E-03
Ra-226 1.1081E-10 534.24 1,068 48 0 00E+00 5 92E-08 118E07
Ra-228 2.11B5E-14 534.24 1,068 48 0 OOE+00 113E-11 2.26E-11
Ru-106 2 3621E-07 534.24 1,068 48 0 00E+00 1 26E-04 2 52E-04
Se-79 1.2339E-05 53424 1,068 48 0 D0E+00 6 59E-03 1.32E-02
Sn-126 1 0194E-05 53424 1,068 48 0 DOE+00 § 45E-03 1 09E-02
Sr-90 1 6932E+00 534 24 1,068 48 0 00E+00 9 05E+02 1.81E+03
Tc-99 3 8056E-04 534.24 1,068 48 0 O0E+00 2.03E-01 4 07E-01
Th-229 9.1252E-12 534.24 1,068 48 0 00E+00 4 88E-09 9 7509 K
Th-230 1.5407E-08 - 53424 1,068 48 0 00E+00 8.23E-06 1 65E-05
Th-232 2 8937E-14 534.24 1,068 48 0 O0E+00 155€-11 3 09E-11
TH208 4 7272E-08 534.24 1,068 48 0 00E+00 2 53E-05 § 05E-05
U-232 1.2855E-07 534.24 1,068 48 0 00E+00 6 87E-05 1.37E-04 Thermal Power
U-233 5 1470E-09 53424 1,068 48 0 00E+00 2.75E-06 5 50E-06 I Heat Bounding
U-234 S 6069E-05 534 24 1,068 48 0 00E+00 3 00E-02 5 99E-02 Output Heat Output
U-235 -2 8661E-06 634.24 000 1 02E-02 8 63E-03 1 02E-02 - (Watts) (Watts)
U-236 1.6701E-05 534.24 1,068 48 0 00E+00 8 92E-03 1 78E-02 1.39E401 2.77E+01
U-238 -9 4194E-09 §34.24 000 1.18E-04 1 13E-04 1.18E-04 Total Total
Y-90 1 6932E+00 534.24 1,068 48 0 OOE+00 9 05E+02 1 81E+03
Other Radionuchdes - 9 27E+02 1 85E+03
{11 Template Selection S v, Burnup § -y, and Checks & it x4
Tempiate S on Y
From SFD Used |Basus for Parameter Drfferences:
Mod HEAVY WATER HEAVY WATER
Fuel Cladd ALUM ALUM
BOL HM Constituents U U
BOL Enrichment %: 93 06930693 40 to 100
[Burmnup Summary (MWd)* e _]Basis tor bumup used in at
From SFD Estimated I
inal '534.24 iNomiial burmup calculated from the heavy metal mass destroyed.
Bounding| 1 068.48]Bounding bumup assumed 1 be twice nominal burmup -
Checks .~
Estimated Bumup/
Bumup Multiplier Given i d EOL HW/Given EOL HM
inal 0.24 I 1 DOl
Bounding | 048 '
'Reactor shutdown, core removal, storage, shipping or other date confirmmg that iradiabion ceased for fuel
Total bumup for al fuel assodaledwithlﬂsworksheetm:s(bedvidedbyBOLheavymelalmasshgelspedﬁcbum values (MWdMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D455 of D-585



Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information ), . ¥, ¥, ot Estimated
Fuel Name* H B ROBINSON "Fuel decay start date 1966 Canister usage:
SNFID #: 99 Estimates as of: 2030 18"x15'
Fuel Units & Descr; 1+ CANISTER OF SCRAP Template: (Worst Case)
Heavy Metal Mass: BOL=0.547kg, EOL=0 52kg *Template Bumup(MWd): 625
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 000186865
Template Decay Time: 50 years
11, Estimates® .~ .. m Xo Xa b Yo Yo Gamma Sources
Photon Total
Ci/MWd From Nominal Bounding Fuel initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burmup (MWd)* Burnup (MWd)* (Ci) Inventones(Ci) Inventories(Cl) Group (bounding}
Ac-227 2 5200E-06 2585 5170 0 00E+00 6 51E-05 1.30E-04 Avg MeV .
Am-241 8 B432E+00 2585 51.70 0 OOE+00 2 23E+02 4 47E402 00150 4 428E+13
Am-242m 1.5728E-02 2585 51.70 0 00E+00 4 07E-01 8 13E-01 00250 8 654E412
Am-243 1 6288E-02 2585 5170 0 00E+00 4 21E-01 8 42E-01 00375 7 N7E+12
c-14 1.2068E-01 25 85 5170 0 00E+00 3 12E+00 6 24E+00 00575 1.382E413
Cl-36 2 2849E-03 2585 5170 0 00E+00 5 91E-02 1 18E-01 00850 4 633E+12
Cm-243 6 0144E-04 2585 5170 0 00E+00 155E-02 I 11E-02 01250 3278E+12
Cm-244 9 4880E-02 25 85 5170 0 00E+00 2.45E+00 4 91E400 02250 4 009E+12
Co-60 3 9052E+00 2585 5170 0 00E+00 1 01E+02 2 02E+02 03750 17356412
Cs-134 2 2139E-06 2585 5170 0 00E+00 5.72E-05 114E-04 05750 2.872E+413
Cs-135 4 3976E-04 2585 5170 0 00E+00 1.14E-02 2.27E-02 0 8500 6.290E+11
Cs-137 1 4887E+01 2585 5170 0 DOE+00 3 85E+02 7 70E+02 1.2500 1542€413
Eu-154 37342E-01 2585 51.70 0 00E+00 9 65E400 1 93E+01 17500 1853E+10
Eu-155 8 4893E-03 25 85 5170 0 OCE+00 2 19E-01 4 39E-01 22500 8 014E+07
Fe-55 5.3750E-03 25 85 5170 0 00E+00 1 39E-01 2 78E-01 27500 1 379E+08
H-3 1 0472E-0 2585 5170 0 00E+00 2.71E+00 5 41E+00 3.5000 8 338E+04
1-129 1 0618E-05 25 85 5170 0 00E+00 274E-04 5 49E-04 5.0000 3.523E+04
Kr-85 22717E-01 2585 5170 0 00E+00 5 87E+00 1 17E+01 7 0000 4 010E403
Np-237 1 6400E-04 2585 5170 0 0DE+D0 4 24E-03 8 48E-03 11,0000 4.573E402
Pa-231 2 8688E-06 2585 5170 0 00E+00 7.42E-05 148E-04
Pb-210 4 7312E-08 2585 5170 0 00E+00 1.22E-06 2 45E-06
Pm-147 3 2198E-04 2585 51.70 0 DOE+00 8.32E-03 1 66E-02
Pu-238 -1 1924E+00 2585 000 7 03E+01 3 95E+01 7 03E+01
Pu-239 -4 8600E-02 2585 000 8.51E+00 7 25E+00 8 S1E+00
Pu-240 -3 0127E-01 25 85 000 1.09E+01 3 08E+00 1 09€+01
Pu-241 -1 2017E+02 25 85 000 2 80E+03 0 DOE+00 2 80E+03
Pu-242 -11381E-04 2585 000 4 70E-02 4 41E-02 4 70E-02
Ra-226 1 0760E-07 25 85 5170 0 OOE+00 2 78E-06 S 56E-06
Ra-228 6 0160E-07 25.85 5170 0 0DE+00 156E-05 3 11E-05
Ru-106 13388E-13 2585 51.70 0 00E+00 346E-12 6 92E-12
Se-79 1 9179E-04 2585 5170 0 00E+00 4 96E-03 9 92E-03
Sn-126 1 6669E-04 2585 51.70 0 00E+00 4.31E-03 8 62E-03
Sr-90 1.3859E+01 2585 51.70 0 00E+00 3 58E+02 7A7E+02
Tc-99 6 7678E-03 2585 51.70 0 00E+00 1 75E-01 3 50E-01
Th-229 2.2592€-06 2585 5170 0 00E+00 5 84E-05 1.17E-04
Th-230 7.5955E-06 25 85 5170 0 00E+00 1 96E-04 3 93E-04
Th-232 6 0208E-07 2585 5170 0 00E+00 156E-05 3 11E-05
T1-208 7 5795E-05 2585 5170 0 00E+00 1 96E-03 3 92E-03
U-232 2 0521E-04 25.85 5170 Q 00E+00 5 30€-03 1 06E-02 Thermal Power
U-233 3 6128E-04 25 85 5170 0 00E+00 9 34E-03 18702 N¢ § Heat Bounding
U-234 1 2788E-02 2585 5170 0 00E+00 3 31E-01 6 61E-01 Output’ Heat Output
U-235 S 7486E-04 25 85 5170 2 35E-04 1.51E-02 3 00E-02 (Watts) (Watts)
U-236 2 3485E-04 25 85 51.70 0 00E+00 6 07E-03 121E-02 1.55E+01 3.08E+01
U-238 11581E-04 2585 51.70 2.93E-05 3.02E-03 6 02E-03 Total Total
Y-90 1 3861E+01 2585 51.70 0 00E+00 3 SBE+02 T17E+02
Other Radionuckdes 1 33E+03 2 66E+03
T11. Template Selection S v, Burnup S Y, and Checks - * & . xo vt
Temp Sel S Y
From SFD Used |Basis for Parameter Driferences:
Reactor Moderator: LIGHT WATER {Worst Case)
Fuet Cladding ZIRC SSTinconel [Thes fuel didn't closely match any existing lemplaes, therefore the worst case template was used,
BOLHM C PuandU U, Th, & Pu
BOL Enrichment % 2.897 010 100
[Bumup Summary (Mwa)? {Basis tor bumup used in
From SFD Estimated
Nommnal | 25 bumup from the heavy metal mass destroyed.
Boundmng | 1642 51 70Bounding bumup assumed 1 be fwice nominal bumup
Checks
Estimated Burnup/
Burnup Multipher Given B p Estimated EOL HM/Given EOL HM
Nommal | 141
Bounding | 2.82| 315}
'Reactor core I, storage, shipping or other date confirming that wradiation ceased for fuel
*Total bumup for al fuel associated with thes worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fue! Radionuchde Inventory Worksheet -

L Fuel and Template Information S Estimated
FuelName HFBR ‘Fuel decay start date 1982 Canister usage
SNFID# 706 Estimates as of: 2030 18=x10"
Fuel Units & Descr: 1050 - 18 CURVED PLATES Template: HFBR (Heavy Water, Alum , 40 0 100%, U}
Heavy Metal Mass  BOL=394 8kg EOL=282.24kg 2Template Burnup(MWd) 1646
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 0000377
- Template Decay Time 35 years
Il. Estimates - .. m X Xy b Y Yo Gamma Sources
Photon Total
cvmwd From Nominal Bounding Fuel  Initial Acuvity  Nommal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)? Burnup (MWd)? (Cy) _ inventones(Ci) Inventories(Ci) Group {bounding)
Ac-227 9 5869E-10 103.679.35 207,358 71 0 00E+00 9 94E-05 1 99E-04 Avg MeV
Am-241 1 0103E-02 103,679 35 207,358 71 0 O0E+00 1 05E+03 2.10E+03 00150 1532E+16
Am-242m 1 2789E-06 103,679 35 207,358 71 0 00E+00 1 33E-01 2 65E-01 00250 3 147E+15
Am-243 3 7047E-05 103,679 35 207,358 71 0 00E+00 3 84E400 7 68E+00 00375 2758E+15
C-14 2 6416E-08 103,679 35 207,358 71 0 OOE+00 2.74E-03 5 48E-03 00575 2967E+15
Cl-36 4 4441E-31 103,679 35 207,358 71 0 DOE+00 4 61E-26 9 22E-26 00850 1 776E+15
Cm-243 3 9605E-06 103,679 35 207,358 71 0 00E+00 4 11E-01 8.21E-01 01250 1 198E+15
Cm-244 2 6227E-03 103,679 35 207,358 71 0 00E+00 2 72E402 5 44E402 0 2250 1534E+15
Co-60 6 7740E-06 103,679 35 207,358 71 0 00E+00 7 02e-01 1 40E+400 03750 6.660E+14
Cs-134 6 8894E-05 103,679 35 207,358 71 0 00E+00 7 14E+00 1 43E+401 0.5750 11128416
Cs-135 4.2564E-06 103.679.35 207,358 71 0 00E+00 4 41E-01 8 83E-01 0.8500 1.648E+414
Cs-137 1 4399E+00 103,679 35 207,358 71 0 00E+00 1 49E+05 2 99E+05 1.2500 9 844E+13
Eu-154 1 5522E-02 103,679 35 207,358 71 0 O0E+00 1 61E+03 3 22E+03 17500 4 65TE+12
Eu-155 1 7588E-03 103,679 35 207,358 71 0 0DOE+00 182E+02 3 65E+02 2.2500 3 224E408
Fe-55 2 4933E-05 103,679 35 207,358 71 0 DOE+00 2.59E+00 5 17E+00 2 7500 3.241E+08
H-3 1 9945E-03 103,679 35 207,358 71 0 00E+00 2 07E+02 4 14E402 3.5000 8 616E+06
§-129 € 6403E-07 103,679 35 207,358 71 0 OOE+Q0 6 88E-02 1.38E-01 5 0000 3.661E+406
Kr-85 4.1002E-02 103,679 35 207,358 71 0 00E+00 4 25E+03 8.50E+03 7.0000 4 192€+05
Np-237 3 1610E-05 103,679 35 207,358 71 0 00E+00 3 28E+00 6 55E+00 11.0000 4 797E+04
Pa-231 1 8876E-03 103,679.35 207,358 71 0 00E+00 1 96E-04 3 91E-4
Pb-210 8 3840E-11 103 679 35 207,358 71 0 00E+00 8 69E-06 1 74E-05
Pm-147 4 6501E-04 103,679 35 207,358 71 0 00E+00 4 82E+01 9 64E+01
Pu-238 1 3645E-01 103,679 35 207,358 71 0 00E+00 1.41E+04 2 83E+04
Pu-239 6 9502E-04 103,679 35 207,358 71 0 DOE+00 7.21E401 1.44E+02
Pu-240 3 8183E-04 103,679 35 207,358 71 0 00E+00 3 96E+01 7.92E+01
Pu-241 6 5310E-02 103,679 35 207,358 71 0 00E+00 6 77E+03 1.35E+04
Pu-242 3 0911E-06 103,679 35 207,358 71 0 OOE+00 3 20E-01 6 41E-01
Ra-226 2.3512€-10 103,679 36 207,358 71 0 00E+00 2 44E-05 4 BBE-05
Ra-228 3 3366E-14 103,679 35 207,358 71 0 00E+00 3 46E09 6 92E-09
Ru-106 2 4490E-10 103,679 35 207,358 71 0 00E+00 2.54E-05 5 08E-05
Se-79 1.2333E-05 103,679.35 207,358 71 0.00E+00 1.28E+00 2 56E+00
Sn-126 1 0194E-05 103,679 35 207,358 71 0 00E+00 1.06E400 2 11E+00
Sr-90 1 3348E+00 103,679 35 207,358 71 0 00E+00 1.38E+05 2.77E+05
Tc-99 3 8056E-04 103,679 35 207,358.71 0 O0E+00 3 95E+01 7.89E+01
Th-229 1 7868E-11 103,679 35 207,358 71 0 00E+00 1 85E-06 3 70E-06
Th-230 2.3348E-08 103,679 35 207,358 71 0 D0E+00 2 42E-03 4 84E-03
Th-232 4.1288E-14 103,679 35 207,358 71 0 00E+00 4.28E-09 8 66E-09
TH208 4.3190E-08 103,679 35 207,358 71 0 00E+00 4.48E-03 8 96E-03
U-232 1 1707E-07 103,679 35 207,358 71 0 00E+00 121E-02 2.43E-02 Thermal Power
1-233 7.2175E-09 103,679 35 207,358 71 0 00E+00 7 48E-04 1.50E-03 N fHeat B d -
U-234 6 1543E-05 103,679.35 207,358 71 0 00E+00 6 38E+00 1.28E+01 Output ¢ Heat Output
U-235 +2.8661E-06 103,679 35 000 7 94E-01 4 97E-01 7.94E-01 (Watts) (Watts)
U-236 1 6701E-05 103,679 35 207,358 71 0 0CE+00 1 73E+00 3 46E+00 2.19E4+03 4.37E+03
U-238 -9 4194E-09 103,679 35 000 9 18E-03 8 20E-03 9 1BE-03 Total Total
Y90 1.3348E+00 103,679 35 207,358 71 0 00E+00 1 38E+05 2 77E+05
Other Radionuchdes 143E+05 2 86E+05
{T11. Template Selection v, Burnup S v, and Checks sttt nim alt
Temp y |
From SFD Used Basis for Parameter Differences
Reactor Moderator” HEAVY WATER HEAVY WATER
Fuel Claddi ALUM ALUM
BOL HM C v U
BOL Enrichment % 93 08510638 40 to 100 - .
Burnup Summary (MWd)* IBasns for burmup used in - - -
From SFD Estimated } N
Nominat 103 679 35{Nomnal bumup calcutated fom the heavy metal mass destroyed.
Bounding | 207,356 71]Bounding bumup assumed 10 be twice nominal burmup
Checks - - - -
Estunated Bumup/
Bumup Multipl Given Bumup Estimated EOL HM/Given EOL HM
inal 060
Bounding | 120 - .
YReactor shutdown, core removal storage, shipping or other date confirming that irradiabon ceased for fuet
oral burnup for all fuel associated with thes worksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWAMT)
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Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information ™, % - Estimated !
Fuel Name. HFIR (INNER) "Fuel decay start date 1986 Canister usage '
SNF 1D #, 103 Estwnates as of: 2030 18“x10' —
Fuel Units & Descr: 442- 171 CURVED PLATES Template: ATR (Light Water, Alum , 60 1o 100%, U)
Heavy Metal Mass: BOL=1234 506kg; EOL=823 667kg *Template Bumup(MWd)* 367.2 —
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 35 years i
11, Estmates ~ .. .. m Xo, Xy b Ya Yu Gamma Sources —
7 - Photon Total
Ci/Mwd From Nominal Bounding Fuel ntial Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Burnup (MWd)® {C1) Inventones(Ci)  Inventories(Ci) Group (bounding) !
Ac-227 2 0068E-09 389,072 50 778,145 01 0 00E+00 7.81E-04 1 56E-03 Avg. MeV - t
Am-241 25251E-03 389,072 50 778,145 01 0 00E+00 9 82E+02 1 96E+03 0.0150 5 731E+16 —
Am-242m 3 9624E-07 389,072 50 778,145 01 0 00E+00 1 54E-01 3 08E-01 00250 1190E+16
Am-243 1 4880E-06 389,072 50 778,145 01 0 00E+00 5 79E-01 1 16E+00 00375 1 034E+16
C-14 5 7053E-09 389,072 50 778,145 01 0 00E+00 2 22E-03 4 44E-03 00575 1 113E+16 )
Ci-36 1 3124E-32 389,072.50 778,145 0% 0 00E+00 5 11E-27 1 02E-26 00850 6 709E415 |
Cm-243 1.1419E-07 389,072.50 778,145 01 0 00E+00 4 44E-02 8 BOE-02 01250 4.431E+15 __J
Cm-244 1 6522E-05 389,072.50 778,145.01 0 00E+00 6 43E+00 1.29E+01 02250 5 791E+15
Co-60 7.4047E-07 389,072 50 778,145 01 0 OOE+00 2 8BE-O1 5.76E-01 03750 2.520E+15
Cs-134 2 0455E-05 389,072 50 778,145 01 0 OOE+00 7 96E+00 1 59E+01 05750 4 164E+416
Cs-135 3 4477E-06 389,072 50 778,145 01 0 00E+00 1.34E+00 2 68E+00 0.8500 5 086E+14
Cs-137 1 4365E+00 389,072 50 778,145 01 0 00E+00 5 59E+05 1 12E+06 1.2500 2 460E+14
Eu-154 7 3230E-03 389,072 50 778,145 01 0 00E+00 2 85E+03 5 70E+03 17500 1 385E+13 —
Eu-155 5 9259E-04 389,072 50 778,145 0t 0 O0E+00 2 31E+02 4 61E+02 22500 1 158E+09
Fe-55 2 27TNEDS 389,072.50 778,145 01 0 00E+00 8 87£-01 1 77E+00 2.7500 1 105E+09
H-3 1 9698E-03 389,072 50 778,145 01 0 00E+00 7 66E+02 1 53E+03 3.5000 6 402E405
129 7 5300E-07 389,072.50 778,145 01 0 00E+00 2 93E-01 5 86E-01 5 D000 2616E+05
Kr-85 4 1176E-02 389,072.50 778,145.01 0 00E+00 1 60E+04 3.20E+04 7 0000 2.862E+04
Np-237 9 5752E-06 389,072 50 778,145 01 0 00E+00 3 73E+00 7 45E+00 11 0000 3 192E+03
Pa-231 3.9379E-09 389,072.50 778,145 01 0 00E+00 1 53E-03 3 06E-03
Pb-210 3.3115E-10 389,072 50 778,145 01 0 00E+00 1.29£-04 2 58E-04
Pm-147 9.2402E-04 389,072 50 778,145 01 0 00E+00 3 60E+02 7 19E+02 U
Pu-238 1 6217E-02 389,072 50 778,145 01 0 00E+00 6.31E+03 1 26E+04
Pu-239 4 2B10E-4 389,072 50 778,145 01 0 DOE+00 167E+02 3 33E+02
Pu-240 2 4333E-04 389,072 50 778,145 01 0 OOE+00 9 47E+01 1 89E+02
Pu-241 1 6242E-02 389,072 50 778,145 01 0 00E+00 6 32E+03 1 26E+04
Pu-242 3 6329€E-07 389,072.50 778,145 01 0 00E+00 141E-01 2 83€-01
Ra-226 9 0114E-10 389,072.50 778,145 01 Q 00E+00 351E-04 7 01E-04
Ra-228 3 1019€-14 389,072 50 778,145 01 0 00E+00 121E-08 241E-08 —
Ru-106 2.1225E-10 389,072 50 778,145 01 0 0OE+00 8 26E-05 1 65E-04
Se-79 1.2930E-05 389,072 50 778,145 01 0 00E+00 5 03E+00 1 01E+01
Sn-126 1 1571E-05 389,072 50 778,145 01 0 00E+00 4.50E+00 9 00E+00
Sr-90 1 3472E+00 389,072 50 778,145 01 0 00E+00 5.24E+05 1 05E+06
Tec-99 4 2239E-04 389,072 50 778,145 01 0 OCE+00 1 64E+02 3 29E+02
Th-229 1 2407E-11 389,072 50 778,145 01 0 00E+00 4 83E-06 9 65E-06 _
Th-230 8 3497E-08 389,072 50 778,145 01 0 00E+00 3.25E-02 6 S0E-02
Th-232 J 8371E-14 389,072.50 778,145 01 0 00E+00 1 49E-08 2 99€-08
T1-208 4 0414E-08 389,072.50 778,145 01 0 O0E+00 157E-02 3 14E-02 :
U-232 1 0948E07 389,072.50 778,145.01 0 00E+00 4 26E-02 8 52E-02 Thermal Power .
U-233 3 6275E-09 389,072 50 778,145 01 0 00E+00 141E-03 2 82E-03 N Heat B g —
U-234 1.8562E-04 389,072 50 778,145 01 0 OOE+00 7.22E+01 1.44E+02 Output Heat Output
U-235 -2 7235E-06 389,072 50 000 2 48E+00 142E+00 2 48E+00 (Watts) (Watts)
U-236 1 5493E-05 389,072 50 778,145 0t 0 D0E+00 6 03E+00 1.21E+01 6.51E+03 1.30E+04
U-238 -4.2851E-09 389,072 50 000 2 92E-02 2.76E-02 2 92E-02 Total Total
Y-90 1 3475E+00 389.072 50 778,145 01 0 00E+00 5.24E+05 1 05E+06 —
Other Radionuchdes 5 32E+05 1 06E+06 -
I11. Template Selection S ¥, Burmup S ¥, and Checks ™35~ v Livr.od
Template S on S y ] .
From SFD Used |Basis for Parameter Differences:
Reactor Moderator- LIGHT WATER LIGHT WATER
Fuel Cladding:| ALUM ALUM
BOL HM Constity u u
BOL Enrichment % 92 954 60 to 100 .
|Burnup Summary (Mway® Basis for burnup used in —'
From SFD o
Nominal | 283 936.38| 389,072 50fNomenal bumup calctfated from the heavy metal mass destroyed.
Bounding'| 778,145 01Bounding bumup assumed 1o be twice nomnal bumup
Checks i
—
Estimated Burmup/
Burnup Multiplier Given P Estimated EOL HWGiven EOL HM
Nominat | 1.00| 137] 103
Bounding [ 2 00|
*Reactor shutdown, core removal, storage, stupping or other date confirming that irradiabon ceased for fuel Rl X A
’Totalbummloralh;elassouatedwmwsworkshee(mustbedvidedbyBOLheavymelalmasslogelspecmcburrwvabes(MWcVM‘l’) o0, hnad
: ' r
noi -
+
* Tr
i
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Fuel Radionuctide Inventory Worksheet

L Fuel and Template Information ;. sl Estmated
Fuel Name HFIR (INNER) Fuel decay start date 1986 Canister usage
SNFID# 1083 Estmmates as of 2030 18*x10'
Fuel Units & Descr 54 - 171 CURVED PLATES Template ATR (Light Water, Alum , 60 to 100%. U)
Heavy Metal Mass  BOL=148 446kg EOL=115.285kg 2Template Burnup{MWd) 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116689
- - Template Decay Time 35 years
A1 Estimates * = - © m Xn Xp b - Yn Yo Gamma Sources
. ~ Photon Total
Ci/MWd From Nominal Bounding Fuel nitial Actvity . Nominal Fuel  Bounding Fuel Energy  Photons/sec
Rad 1id - Template Fuel Burnup (MWd)® Burnup (MWd)? (Ci) - Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 2 0068E-09 34,142 58 68,285 16 0 00E+00 6 85E-05 1.37E-04 Avg MeV
Am-241 2 5251E-03 34,14258 68,285.16 0 00E+00 8 62E+01 172E+402 00150 5 029E+15
Am-242m 3.9624E-07 34,142 58 68,285 16 0 00E+00 1 35602 2 71E-02 00250 1.044E+15
Am-243 1 4880E-06 34,142 58 68,285 16 0 00E+00 5 0BE-02 1 02E-01 00375 9077E+14
C-14 5 7053E-09 34,142.58 68,285 16 0 00E+00 1.95E-04 3 90E-04 00575 9771E+14
CL36 13124E-32 34,142.58 68,285 16 0 DOE+0C 4 A8E-28 8 96E-28 00850 5 887E+14
Cm-243 11419607 34,142.58 63,285 16 0 00E+00 3 90E-03 7.80E-03 01250 3.880E+14
Cm-244 1 6522E-05 34,142 58 68,285.16 0 00E+00 5 64E-01 1.13E400 02250 5082E+414
Co-60 7.4047E-07 34,14258 68,285 16 0 00E+00 2 53E-02 5 06E-02 03750 2211E+14
Cs-134 2 D455E-05 34,142.58 68,285 16 0 00E+00 6 98E-01 140E+00 05750 3 654E+15
Cs-135 3 4477E-06 34,142.58 68,285 16 0 D0E+00 1.18E-01 2 35E-01 0.8500 4 464E+13
Cs-137 1 4365E400 34,14258 68,285 16 0 DOE+00 4 90E+04 9 81E+04 1.2500 2 159E+13
Eu-154 7 3230E-03 34,142.58 68,285 16 0 00E+00 2.50E+02 5 00E+02 17500 1215E+12
Eu-155 5 9259E-04 34,142 58 68,285.16 0 00E+00 2 02E+01 4 05E+01 2.2500 1016E+08
Fe-55 2.2791E-06 34,14258 68,285 16 0 OCE+00 7 7BE-02 1 56E-01 2.7500 9 697E+07
H3 1 9698E-03 34,142 58 68,285 16 0 00E+00 6 73E+01 1 356402 3.5000 5 618E+04
129 7.5300E-07 34,142.58 68,285 16 0 00E+00 2.57E-02 5 14E-02 50000 2.296E+04
Kr-85 4 1176E-02 34,142.58 68,285 16 0 00E+00 1.41E+03 2 81E+03 7 0000 2 512€403
Np-237 9 5752E-06 34,142 58 68,285 16 0 00E+00 3 27E-01 6 54E-01 11 0000 2.801E+02
Pa-231 3 9379E-09 34,142 58 68,285.16 0 00E+00 1 34E-04 2 69E-04
Pb-210 3.3115E-10 34,142 58 68,285 16 0 00E+00 1 13E-05 2 26E-05
Pm-147 9.2402E-04 34,14258 68,285 16 0 O0E+00 3 15E401 6 31E+01
Pu-238 16217E-02 34,142.58 68,285 16 0 00E+00 5.54E+02 111E+03
Pu-239 4 2810E-04 34,142.58 68,285 16 0 0OE+00 1.46E+01 2.92E+401
Pu-240 2 4333E-4 34,142 58 68,285 16 0 00E+00 8 31E+00 1 66E+01
Pu-241 1.6242E-02 34,142 58 68,285.16 0 00E+00 5 55E+02 1 11E403
Pu-242 3 6329E-07 34,14258 68,285 16 0 00E+00 1.24E-02 2 48E-02
Ra-226 9 0114E-10 34,142 58 68,285 16 0 00E+00 3 08E-05 6 15E-05
Ra-228 3 1019E-14 34,142.58 68,285 16 0 00E+00 1.06E-09 2 12E-09
Ru-106 2 1225E-10 34,142.58 68,285 16 0 00E+00 7.25E-06 1 45E-05
Se-79 1.2930E-05 34,142.58 68,285 16 0 00E+00 4 41E-01 8 83E-01
Sn-126 1.1571E-05 34,142 58 68,285.16 Q O0E+00 3 95E-01 7 90E-01
Sr-90 1.3472E+00 34,142 58 68.285 16 0.00E+00 4 60E+04 g 20E+04
Tc-89 4.2239E-04 34,142 58 68,285 16 0 DQE+00 1 44E+01 2 88E+01
Th-229 1 2407E-11 34,142.58 68,285 16 0 00E+00 4.24E-07 8 47E-07
Th-230 8 3497E-08 34,142 58 68,285 16 0 00E+00 2 85E-03 5 70E-03
Th-232 3 8371E-14 34,142.58 68,285 16 0 00E+00 1 31E-09 2 62E-09
TH208 4.0414E-08 34,142 58 68,285.16 0 00E+00 138E-03 2 76E-03
U-232 10948607 - 34,142 58 68,285 16 0 00E+00 3 74E-03 7.48E-03 Thermal Power
U-233 3 6275E-09 34,14258 68,285 16 0 00E+00 1.24E-04 24804 | Heat ding
U-234 1 8562E-04 34,142.58 68,285 16 0 00E+00 6.34E+00 1.27E+01 Output ©  Heat Output
U-235 -2.7235E-06 34,142 58 000 2 99€-01 2 06E-01 2 99E-01 (Watts) * (Watts)
U-236 1 5493E-05 34,142 58 68,285.16 0 00E+00 5 29E-D1 1 06E+00 5 71E402 114E+03
u-238 -4 2851E-09 34,14258 000 3 42E-03 3.28E-03 3.42E-03 Total Total
Y-80 1.3475E+00 34,14258 68,285 16 0 O0E+00 4 60E+04 9.20E+04
Other Radionuciides 4 67E+04 9.34E+04
it]. Template Selection $ y, Burnup S veand Checks 7 3 “i.~ =it 2 4 s
[Template S y
From SFD Used Basis for Par Drfferences:
Reactor Moderator UGHT WATER LIGHT WATER
Fuel Claddi ALUM ALUM
BOLHMC U u
BOL Enrichment % 93 141 60 to 100 R
[Burnup Summary (MWd)* Basis for burnup used in
From SFD Estimated
inal 34,142.58 3140449Novm\almptakenﬁlecﬂymSFD(mmeﬂethWd)
Bounding | 68,285 16]Bounding bumup assumed 10 be twice nomnal bumup -
Checks
Estimated Burnup/
Burnup Multiplirer Given Burnup Estunated EOL HMWGiven EOL HM
Nominal | 073 09
Bounding | 146 1
YReactor shutdown, core removal storage, shipping or other date confimming that irradiation ceased for fuet
#rotal bumup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information . _ i}

-

Fuel Name: HFIR (QUTER) Fuel decay start date:
SNF 1D #: 707 Estimates as of:
Fuel Units & Descr: 54 - 369 CURVED PLATES Template:

1986
2030

ATR (Light Water, Alum., 60 to 100%, U}

Estimated

Canister usage:
24*x10°

Heavy Metal Mass* BOL=388 687kg, EOL=322.364kg *Template Burnup(MWd). 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116589
Template Decay Time* 35 years
11, Estimates « ; , ..’ m X Xy b - Yn ¥b Gamma Sources
. Photon Total
CiMwd From Nominal Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fue! Burnup (MWd)? Bumup (MWd)? {Ci) Inventones({Ci) Inventones(Ci) Group (bounding)
Ac-227 2 0068E-09 89,397 92 178,795 84 0 00E+00 1 79E-04 3 S9E-04 Avg MeV -
Am-241 25251E03 89,397 92 178,795 84 0 00E+00 2 26E+02 4 51E+02 00150 1317418
Am-242m 3 9624E-07 89,397 92 178,795 84 0 00E+00 3 54E-02 7 08E-02 00250 2734E+15
Am-243 1 488CE-06 89,397 92 178,795 84 0 00E+00 1 33E-01 2 66E-01 00375 2.377E+15
C-14 5 7053E-09 89,397 92 178,795 84 0 O0E+00 5 10E-04 102E-03 00575 2.558E+415
C1L36 13124E-32 89,397.92 178,795 84 0.00E+00 117E-27 2 35E-27 00850 1.541E415
Cm-243 1 1419E-07 89,397.92 178,795 84 0 00E+00 1 02E-02 2 04E-02 01250 1018E+15
Cm-244 1 6522E-05 89,397 92 178,795 84 0 00E+00 1 48E+00 2 95E+00 0.2250 1331E+15
Co-60 7 4047E-07 89,397 92 178,795 84 0 00E+00 6 62E-02 1.32E-01 03750 5789E+14
Cs-134 2 0455E-05 89,397 92 178,795 84 0 00E+00 1 83E+00 3 66E+00 05750 9 568E+15
Cs-135 3 4477E-06 89,397 92 178,795 84 0 00E+00 3 08E-1 6.16E-0% 0 8500 1169E+14
Cs-137 14365€E+00 89,397 92 178,795 84 0 00E+00 1.28E405 2 57E+05 12500 § 653E+13
Eu-154 7.3230E-03 89,397 92 178,795 84 0 00E+00 6 S5E+02 1 31E+03 17500 3181E+12
Eu-155 5 9259E-04 89,397 92 178,795 84 0 00E+00 5 30E401 1 06E+02 22500 2 660E+08
Fe-55 22791E-06 89,397 92 178,795 84 0 DOE+00 2 04E-01 4 08E-Ot 27500 2 539E+08
H-3 1 9698E-03 89,397 92 178,795 84 0 00E+00 176E+02 I 526402 35000 1471E405
1-129 7 5300E-07 89,397 92 178,795 84 0 0CE+00 6 73E-02 135E-01 5 0000 6 C11E+04
Kr-85 4 1176E-02 89,397 92 178,795.84 0 00E+00 3 68E+03 7 36E+03 7 0000 6.578E403
Np-237 9 5752E-06 89,397.92 178,795 84 0.00E+00 8 56E-01 171E+00 11,0000 7.334E+02
Pa-231 3 9379E-09 89,397.92 178,795 84 0 00E+00 3 52E-04 7 04E-04
Pb-210 3 3115E-10 89,397 92 178,795 84 0 00E+00 2 96E-05 5 92E-05
Pm-147 9 2402E-04 89,397 92 178,795 84 0 00E+00 8.26E+01 1 65E402
Pu-238 1 6217E-02 89,397 92 178,795 84 0 00E+00Q 145E403 2 90E+03
Pu-239 4 2810E-04 89,397 92 178,795 84 0 00E+00 3 83E+01 7 65E401
Pu-240 2 4333E-4 89,397 92 178,795 84 0 00E+00 2 18E+01 4 35E+01
Pu-241 1 6242E-02 89,397 92 178,795 84 0 00E+00 145E+03 2 90E+03
Pu-242 3 6329E-07 89,397 92 178,795 84 0 00E+00 3 256E-02 6 SOE-02
Ra-226 9 0114E-10 89,397 92 178,795 84 0 OOE+00 8 OBE-05 161E-04
Ra-228 3.1019E-14 89,397 92 178,795.84 0 00E+00 27709 § S5E-09
Ru-106 2.1225E-10 89,397.92 178,795.84 0 OOE+00 190E-05 3 80E-05
Se-79 1 2930E-05 89,397.92 178,795 84 0 00E+00 1.16E+00 2 31E+00
Sn-126 1 1571E-05 89,397.92 178,795 84 0 O0E+00 1 03E+00 2 07E+00
Sr-90 1 3472E+00 89,397.92 178,795 84 0 00E+00 1.20E405 241E+05
Te-99 4 2239E-04 89,397 92 178,795 84 0 O0E+0Q 3 78E+01 7.55E+01
Th-229 12407E-11 89,397 92 178,795 84 0 00E+00 1.11E-06 2.22E-06
Th-230 8 3497€-08 89,397 92 178,795 84 0 00E+00 7 46E-03 149602
Th-232 3 8371E-14 89,397 92 178,795 84 0 00E+00 3 43E-09 6 86E-09
T1-208 4 0414E-08 89,397 92 178,795 84 0 00E+00 361E-03 7.23E-03
U-232 1.0948E-07 89,397 92 178,795 84 0 O0E+00 9 79E-03 1 96E-02 Thermal Power
U-233 3 6275E-09 89,397 92 178,795 84 0 00E+00 3 24E-04 6 49E-04 Nonunal Heat Bounding
U-234 1 8562E-04 89,397.92 178,795 84 0 00E+00 1 66E+01 3 32E+01 , Output Heat Output
U-235 -2.7235E-06 89,397.92 000 7.82E-01 5 39E-01 7 82E-01 {Watts) {Watts)
U-236 1 5493E-05 89,397.92 178,795 84 0 00E+00 1.39E+00 2 77E+00 1.50E403 2.99E403
U-238 -4.2851E-09 89,397 92 000 8 96E-03 8 58£-03 8 96£-03 Totat Total
Y-90 1 3475E+00 89,397 92 178,795 84 0 Q0E+00 1.20E+05 2 41E+05
Other Radionuchdes 1.22E+05 2 45E+05
TH, Template Selection S ¥, Burnup Summary, and Checks tx #aisioes 25 wer
Template Selection Summary
From SFD Used Basis for Parameter Differences:
Reactor Moderator UGHT WATER LIGHT WATER
Fuel Claddng ALUM ALUM
BOL HM Constituents U U
BOL Enrichment % 93 141 60 to 100
[Burnup Summary (MWd)* lBasis for burnup used in
From SFD Estimated |
Nominat [ 89 397 92 62 808 98JNominal burmup taken directly from SFD (converted to MWd)
Bounding | 178,795 84]Bounding burmup assumed 1o be twice nommal bumup
Checks
Estimated Burnup/
Multip Given P Estimated EOL HWGiven EOL HM
Nominat | 073 079
Boundmng | 1 46)
'Reactor shutdown, cors removal, storage, shipping or other date confirming that imadiation ceased for fuel N
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get speafic bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide inventory Worksheet

1. Fuet and Template Information ; ; _ ox Estimated
Fuel Name HFIR (OUTER) "Fuel decay start date ’ 1986 Canister usage-
SNFID# 1084 Estimates as of 2030 24°x10"
Fue Units & Descr 442 - 369 CURVED PLATES Template ATR {Light Water, Alum , 60 10 100°%, U)
Heavy Metal Mass BOL=3232.3%g EOL=2303 174kg 2Template Bumup(MWd) 3672
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 35 years
1. Eshmates ™ >¥ m Xo Xp b Yo Yo Gamma Sources
- Photon Total
cimMwd From N § Bounding Fue! |nmal Activity  Nominal Fue!  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Bumup (MWd)* (C1) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 2.0068E-09 879,986 15 1,759,972.29 0 0OE+00 1.77E-03 3 53E-03 Avg MeV
Am-241 2.5251E-03 879,986 15 1,759,972.29 0 DOE+00 2.22E+03 4 44E+03 00150 1.296E+417
Am-242m 3 9624E-07 879,986 15 1,759,972 29 0 00E+00 3 49e-01 6 97E-01 0 0250 2692E+16
Am-243 1 4880E-06 879,986 15 1,759,972 29 0 00E+00 1.31E+00 2 62E+00 00375 2.340E416
C-14 5 7053E-09 879,986 15 1,759,972 29 0 00E+00 5 02E-03 1 00E-02 00575 2.518E+16
C36 13124E-32 879,886 15 1,759,972 29 0 O0E+00 1 15E-26 2 31E-26 0 0850 1.517E+16
Cm-243 1 1419E-07 879,986 15 1,759,972 29 0.00E+00 1 00E-01 2 01E-01 01250 1.002E+16
Cm-244 1 6522E-05 879,986.15 1,759,972.29 0 00E+00 145E+01 2 91E+01 0.2250 1.310E+16
Co-60 7 4047E-07 879,986.15 1,759,972.29 O 00E+00 6 52E-01 1.30E+00 0.3750 § 699E+15
Cs-134 2 0455E-05 879,986 15 1,759,972.29 0 00E+0Q 180E+01 3 60E+01 05750 9 41BE+16
Cs-135 3 4477E-06 879,986 15 1,759,972.29 0 00E+00 3 03E+00 6 O7E+00 0.8500 1 150E+15
Cs-137 1 4365E+00 879,986 15 1,759,972.29 0 00E+00 1 26E+06 2.53E+06 1.2500 5 564E414
Eu-154 7.3230E-03 879,986 15 1.759,972.29 0 00E+0Q 6 44E+03 1.29E+04 17500 31326413
Eu-155 5 9259E-04 879,986 15 1,759,972.29 0 00E+00 521E+02 1 04E+03 2.2500 2 6186409
Fe-55 2.279E-06 879,986 15 1,759,972.29 0 00E+00 2 01E+00 4 01E+00 2.7500 2.499E+09
H-3 1 9698E-03 879,986 15 1,759,972 29 0 00E+00 173403 3 47E+03 3.5000 1 448E+06
1-129 7 5300E-07 879,986 15 1,759,972 29 0 O0E+00 6 63E-01 1 33E+00 5.0000 5917E+05
Kr-85 4 1176E-02 879,986 15 1,759,972 29 0 00E+00 3 62E+04 7.25E+04 7.0000 6 475E+04
Np-237 g 5752E-06 879,986 15 1,759 972 29 0 0CE+00 8 43E+00 1 69E+401 11 0000 7219E+03
Pa-231 3 9379E-09 879,986 15 1,759,972.29 0 00E+00 347E-03 6 93E-03
Pb-210 3 3115E-10 879,986.15 1,759,972.29 0 D0E+Q0 2 91E-04 5 83E-04
Pm-147 9 2402E-04 879,986.15 1,759,872.29 0 00E+00 8 13E+02 1 63E+03
Pu-238 1 6217E-02 879,986 15 1,759,972.29 0 00E+00 1 43E+04 2 85E+04
Pu-239 4 2810E-04 879,986 15 1,759,972.28 0 00E+00 3.77E+02 7.53E+02
Pu-240 2 4333E-04 879,986 16 1,759,972.29 0 00E+00 2 14E+02 4 28E+02
Pu-241 1 6242E-02 879,986 15 1,759,972.29 0 00E+00 143E+04 2 86E+04
Pu-242 3 6329E-07 879,986 15 1,759,972.29 0 00E+00 3 20E-01 6 39E-01
Ra-226 9 0114E-10 879,986 15 1,759,972 29 0 00E+00 7 93E-04 1.59E-03
Ra-228 3 1019€E-14 879,986 15 1,759,972 29 0 00E+00 2 73E-08 5 46E-08
Ru-106 2 1225E-10 879,986 15 1,769,972 29 0 00E+00 187E-04 3 74E-04
Se-79 1 2930E-05 879,986 15 1,759,972.29 0 0CE+00 1 14E+01 2.28E+01
Sn-126 1 1571E-05 879,986 15 1,759,972 29 0 O0E+00 1 02E+01 2 04E+01
Sr-90 1 3472E+00 879.986.15 1,759,972.29 0 00E+00 1 19E+06 2.37E+406
Tc-99 4.2239E-04 879,986.15 1,759,972.29 0 O0E+00 3 72E+02 7 43402
Th-229 1.2407E-11 879.986 15 1,759 97229 0 00E+00 1 09E-05 2 1BE-05
Th-230 8.3497E-08 879,986 15 1,759,972.29 0 00E+00 7.35E-02 147E-01
Th-232 3.8371E-14 879,986 15 1,759,972.29 0 00E+00 3 38E-08 6 75E-08
T1-208 4 0414E-08 879,986 15 1,759,972.29 0 00E+00 3 66E-02 7.41E-02 .
U-232 1 0948E-07 879.986 15 1,759,972.29 0 00E+00 9 63E-02 1.93E-01 Thermai Power
U-233 3 6275E-09 879,986 15 1,759,972 29 0 00E+00 3 19E-03 6 38E-03 I Heat B ding
U-234 1 B562E-04 879,986 15 1,759,972 29 0 00E+00 1 63E+02 3.27E+02 Output Heat Output
U-235 -2 7235E-06 879,986 15 000 6 49E+00 4 10E+00 6 49E+00 (Watts) (Watts)
U-236 1 5493E-05 879,986 15 1,759,972.29 0 O0E+00 1.36E+01 2 73E+01 1.47E+04 2.95E+04
U-238 -4.2851E-09 879,986 15 000 7 65E-02 7.28E-02 7.65E-02 Total Total
Y-90 1.3475E+00 879,986.15 1,759,972.29 0 00E+00 1.19E+06 2 37E+06
QOther Radionuchdes 1.20E+06 2 41E406
TII. Template Sel S v, Burnup S v, and Checks - -5 2
[Template S Yy
From SFD Used [Basis for Parameter Differences:
Reactor Moderator UGHT WATER LIGHT WATER
Fuel Cladd: ALUM ALUM
BOL HM C. u U
BOL Enrichment % 92.954 60 to 100
Burnup Summary (MWd)* |Basis for burnup used in
From SFD Estanated I
sl | 743 449 75/ 879 986 15]Nominal bumup calcukated fom the heavy metal mass destroyed
Bounding | 1,759 972.29{Bounding bumup assumed 1 be twce nommal bumup
Checks
Estimated Burnup/
e Multipl Given Bumup Estimated EOL HWGrven EOL HM
N [ 087 118
Bounding | 173
YReactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
#Total burmup for all fuel d with thus worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdAMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclhide Inventory Worksheet

L Fuel and Template Information , : . ;. 3 Estmated
Fuel Name* HIFAR (UALX-HEU) AUSTRALIA "Fuel decay start date 1998 Canister usage
SNF I0 # 680 Estimates as of. 2030 18“x10*
Fuel Units & Descr 240 - 12 CURVED PLATES Template: HFBR (Heavy Water, Alum , 40 1o 100%, U)
Heavy Metal Mass: BOL=45.192kg: EOL=33 624kg ! *Template Burnup(MWd): 1646
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT): 0000377
Template Decay Time: 25 years
11, Estimates--> - : m Xn Xn b Yo Yo Gamma Sources
Photon Total
CYMWd From Nomuinal Bounding Fuel initiat Actrvity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Burnup (MWd)* {Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 5 4520E-10 10,655 32 21,310 64 0 00E+00 5 B1E-06 1 16E05 Avg MeV
Am-241 9.2284E-03 10,655.32 21,31064 0 00E+00 9 83E+01 1.97E+02 00150 1 998E+15
Am-242m 1 3390E-06 10,655.32 2131064 0 00E+00 143E-02 2 85E-02 00250 4 112E+1¢
Am-243 3.7084E-05 10,655.32 21,310 64 0 00E+00 3 95E-01 7.90E-01 00375 3631E+14
C-14 2 6452E-08 10,655 32 21,31064 0 00E+00 282E-04 5 64E-04 00575 3.872E+14
CI-36 4 4441E-31 10,655 32 21,31064 0 00E+00 4 74E-27 9 47E-27 00850 2.331E+14
Cm-243 5 0498E-06 10,655 32 21,310 64 0 00E+00 5 38E-02 1 08E-01 01250 1617E+14
Cm-244 3 8451E-03 10.655 32 21,31064 0 00E+00 4 10E+01 8 19E+01 0.2250 2.012E+14
Co-60 2 5225E-05 10,655 32 21,310 64 0 00E+00 2 69E-01 5 38E-01 0.3750 8710E+13
Cs-134 1 9830E-03 10,655 32 21,31064 0 00E+00 2 11E+01 4 23E+01 05750 1444415
Cs-135 4 2564E-06 10,655 32 21,310 64 0 0CE+00 4 54E-02 9 07E-02 0.8500 2 B44E+13
Cs-137 18141E+00 10,655 32 21,310 64 0 00E+00 193E+04 3 87E+04 1.2500 1 920E+13
Eu-154 3 4733E-02 10,655 32 21,310 64 0 00E+00 3 70E+02 7 40E+02 17500 7 945E+11
Eu-155 7 1081E-03 10,655 32 21,31064 0 00E+00 7 57E+01 151E+02 2.2500 42836407
Fe-55 3 5790E-04 10,655 32 2131064 0 OCE+00 3 81E+00 7 63E+00 2.7500 3 682E+07
H-3 3 4945E-03 10,655 32 21,31064 0 00E+00 3 72E40t 7 45E+01 35000 1.264E+06
1-129 6 6403E-07 10,655 32 21,31064 0 00E+00 7 08E-03 142E-02 5 0000 5 358E+05
Kr-85 7 B250E-02 10,655.32 21,31064 0 Q0E+00 8.34E+02 1 67E+03 70000 6 146E+04
Np-237 3.1567E-05 10,655.32 21,31064 0 00E+00 3.36E-01 6 73E-01 11 0000 7 039E+03
Pa-231 1.3372E-09 10,655 32 21,31064 0 00E+00 1.42E-05 2.85E-05
Pb-210 3.0644E-11 10,655.32 21,310 64 0 00E+00 3.27E-07 6 53E-07
Pm-147 6.5188E-03 10,655 32 21,31064 0 00E+00 6 95E+01 139E+02
Pu-238 1 4769E-01 10,655 32 21,31064 0 00E+00 1 57E+03 3 15E+03
Pu-239 6 9502E-04 10,655 32 21,31064 0 00E+00 7 41E+00 148E+01
Pu-240 3 7928E-04 10,655 32 21,310 64 0 00E+00 4 04E+00 8 08E+00
Pu-241 1 0565E-01 10,655 32 21,310 64 0 00E+00 1.13E+403 2 25E+03
Pu-242 3 0911E-06 10,655 32 21,31064 0 00E+00 329E-02 6 S9E-02
Ra-226 1 1081E-10 10,655 32 21,31064 0 00E+00 1 18E-06 2 36E-06
Ra-228 2 1185E-14 10,655 32 21,31064 0 00E+00 2 26E-10 4 51E-10
Ru-106 2 3621E07 10,655 32 21,31064 0 OCE+00 2 52E-03 S 03E-03
Se-79 1 2339E-05 10,655 32 21,31064 0 00E+00 131E-0t 2 63E-01
Sn-126 10194E-05 10,655 32 21,310 64 0 00E+00 1 09E-01 217E-01
Sr-90 1 6932E+00 10,655.32 21,31064 0 00E+00 1 80E+04 361E+04
Tc-99 3 BOS6E-04 10,665.32 2131064 0 0OE+00 4 05E+00 8.11E+00
Th-229 9 1252E-12 10,655.32 21,310 64 0 OOE+D0 9.72E-08 1.94E-07
Th-230 1.5407E-08 10,655 32 21,31064 0 0OE+00 1 64E-04 3.28E-04
Th-232 2 8937E-14 10,655 32 21,310 64 0 00E+00 3 08E-10 6.17E-10
T1-208 4.7272E-08 10,655 32 21,310 64 0 DOE+00 5 04E-04 1.01E-03
U-232 1.2855E-07 10,655 32 21,31064 0 O0E+00 1 37E-03 2.74E-03 Thermal Power
U-233 5 1470E-09 10,655 32 21,310 64 0 00E+00 S 4BE-05 1 10E-04 inal Heat B 9
U-234 S 6069E-05 10,655 32 21,31064 0 00E+00 5 97E-01 1 19E+00 Output,  Heat Output
U-235 -2 8661E-06 10,655 32 000 7 BOE-02 4 74E-02 7 80E-02 (Watts) (Watts)
U-236 16701E-05 10,655 32 21,310 64 0 00E+00 178E-01 3 56E-01 2.76E+02 5.53E+02
U-238 -9 4194E-09 10,655 32 000 3.06E03 2 96E-03 3 06E-03 Total Total
Y-90 1 6932E+00 10,655 32 21,310 64 0 00E+00 1 BOE+04 361E+04
Other Radionuchdes 1 85E+04 3 70E+04
1, Template Selection S Y, Burnup Si v, and Checks s .+ .. 5" a0 154
Template Sel S y ]
From SFD Used |Basis for Parameter Differences:
Reactor Moderator-| HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM
BOL HM C. u u
BOL Enrichment %] 79 82555621 4010 100
[Burnup Summary (MWd)* |Basis for burnup used in estimate:
From SFD Estimated
Nominal.| 10 655.32)Nommal bumup calculated from the heavy metal mass destroyed
Boundlng] 21,310 64{Bounding bumup assumed 1o be twioe nommal bumup
Checks
Estimated Bumupd
Bumup Multiplier Given Burhup Estimated EOL HW/Given EOL HM
Nominal [ 054
Boundmng | 1.08
'Reactor shutdown, core removal, storage, shipping of other date confirming that iradiation ceased for fuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
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Fuel Radionuclide Inventory Worksheet

‘1. Fuel and Template Information 7 155,705
Fuel Name HOR (NETHERLANDS)
SNFID# 713
Fuel Unlts & Descr- 33 - AGSEMBLY

1988
2030

'Fuel decay start date:
Estimates as of

Template- ATR (Light Water, Alum , 60 to 100°%, u)

Esbmated

Cansster usage
18°x10°

Heavy Metal Mass  BOL=6.55kg, EOL=401kg 2I'emplate Burnup{MWd) 3672
ROD Storage Site- SRS Temptate BOL Heavy Metal Mass (MT) 0.00116689
Template Decay Time 35 years
1. Estmates =" - m Xn Xp b ¥Yn Yo Gamma Sources
R Photon Total
CiMwd From Nominal Bounding Fuel  mitial Activity B 1 Fuel ding Fuel Energy  Photons/sec
Radionuchde ‘Template Fuel Burnup (MWd)® Bumup (MWd)’ {C) Inventories{Ci) Inventories(Ci) Group {bounding)
Ac-227 2 0068E-09 2,406 38 4,812.75 0 DOE+00 4 83E-06 9 66E-06 Avg MeV
Am-241 2 5251E-03 2,406 38 4,81275 0 00E+00 6 DSE+00 1 22E+01 00150 3545E+14
Am-242m 3 9624E-07 2,406 38 481275 0 00E+00 9 54E-04 1.91E-03 00250 7 360E+13
Am-243 1 4880E-06 2,406 38 481275 0 00E+00 3 58E-03 7.16E-03 0.0375 6.338E+13
C-14 5 7053E-09 2,406 38 4,81275 0 00E+00 1.37E-05 2 75E-05 00575 6 886E+13
CH36 1.3124E-32 2,406.38 4,81275 0 OOE+00 3.16E-29 6 32E-29 0 0850 4 143E+13
Cm-243 1141907 2,406.38 481275 0 O0E+00 2 75E-04 5 50E-04 01250 2741E+13
Cm-244 1 6522E-05 2,406 38 4,812 75 0 00E+00 3 98E-02 7 95E-02 02250 3.582E+13
Co-60 7 4047E-07 2,406 38 4,812.75 0 00E+00 1 78E-03 3 56E-03 03750 1.558E+13
Cs-134 2 0455E-05 2,406 38 4,812.75 0 00E+00 4 92E-02 9 84E-02 0.5750 2575E+14
Cs-135 3 4477E-06 2,406 38 4,81275 0 00E+00 8 30E-03 1 66E-02 0.8500 3 146E412
Cs-137 1 4365E+00 - 2,406 38 4,81275 0 00E+00 3 46E+03 6 91E+03 1.2500 1.522E+12
Eu-154 7.3230E-03 2,406 38 4,81275 0 00E+00 1 76E+01 3 52E+01 17500 B.5S64E+10
Eu-155 5 9259E-04 2,406.38 481275 0 00E+00 1 43E+00 2 85E+00 22500 7 160E+06
Fe-S5 2 2791E-06 2,406 38 481275 0 00E+00 5 48E-03 1 10E-02 27500 6 834E+06
H-3 1.9698E-03 2,406 38 4,81275 0 00E+00 4 7AE+00 9 4BE+00 3.5000 3 959E403
1-129 7.5300E-07 2,406 38 4,812.75 0 DOE+00 1B1E-03 3 62E-03 5 0000 1 618E+03
Kr-85 4.1176E-02 2,406 38 4,812.75 0 DOE+00 9 91E+01 1.98E+02 7 0000 1 770E+02
Np-237 9 5752E-06 2,406 38 4,81275 0 00E+00 2 30E-02 4 61E-02 11 0000 1 974E+01
Pa-231 3 9379E-09 2,406 38 4,81275 0 00E+00 9 48E-06 1 90E-05
Pb-210 3 3115E-10 2,406.38 481275 0 00E+00 7.97E-07 1 59E-06
Pm-147 9 2402E-04 2,406.38 481275 0 D0E+00 222E+00 4 45E400
Pu-238 1 6217E-02 2,406.38 481275 0 00E+00 3 90E+01 7 80E+01
Pu-239 4.2810E-04 2,406 38 4,81275 0 DOE+00 1 03E+00 2.06E+00
Pu-240 2 4333E-04 2,406 38 4,812.75 0 00E+00 § BEE-01 1 17E+00
Pu-241 1 6242E-02 2,406 38 4,81275 0 00E+00 3 91E+01 7.82E+01
Pu-242 3 6329E-07 2,406 38 4,81275 0 00E+00 8 74E-04 175E-03
Ra-226 9 0114E-10 2,406 38 481275 0 O0E+00 2 17E-06 4 34E-06
Ra-228 3 1019E-14 2,406 38 481275 0 00E+00 7.46E-11 1.49E-10
Ru-106 2 1225E-10 2,406.38 4,81275 0 00E+00 5 11E-07 1.02E-06
Se-79 1.2930E-05 2,406.38 4,81275 0 DOE+00 311E02 6.22E-02
Sn-126 1.1571E-05 2,406 38 4,81275 0 00E+00 2 78E-02 557E02
Sr-80 1.3472E£4+00 2,406 338 4,812.75 0 00E+00 3 24E+03 6 48E+03
Tc99 4.2239E-04 2,406 38 481275 0 0OE+00 1 02E+00 2 03E+00
Th-229 1 2407E-11 2,406 38 4,81275 0 Q0E+00 2.99E-08 5 97E-08
Th-230 8 3497E-08 2,406 38 481275 0 00E+00 201E-04 4 02E-04
Th-232 3 8371E-14 2,406 38 481275 0 OOE+00 9.23E-11 1 85E-10
Ti-208 4 0414E-08 2,406.38 4,81275 0 DOE+00 9 73E-05 1 95E-04
U-232 1.0948E-07 2,406.38 4,812.75 0 00E+00 2 63E-04 5 27E-04 Thermal Power
U-233 3 6275E-09 2,406 38 4,812.75 0 00E+00 8 73E-06 1 75E-05 L I Heat d
U-234 1 8562E-04 2,406 38 4,81275 0 00E+00 4 47E-01 8 93E-01 Output - Heat Output
U-235 -2 7235E-06 2,406 38 000 1.32E-02 6.63E-03 1.32E-02 ' (Watts) (Watts)
U-236 1 5493E-05 2,406 38 4,81275 0 00E+00 373E-02 7.46E-02 4 03E+01 8 05E+01
U-238 -4.2851E-09 2,406 38 000 1.51E-04 141E-04 1.51E-04 Total Tota
Y-90 1 3475E+00 2,406 38 481275 0 O0E+00 3-24E+03 € 49E+03
Other Radionuchdes 3 29E+03 6 S59E+03
I, Template Selection $ v, Burnup S v, and Checks 5 =% o,
Template Selection Summary
From SFD Used Basis for Parameter Differences:
Reactor M LIGHT WATER UGHT WATER
Fuel Claddng ALUM ALUM .
BOL HM Constituents U U
BOL Enrichment % 93 13082871 60 to 100
|8umup Summary (Mwd)* - Basis for burnup used in estimate:
From SFD Estimated
inat [ 2 406.38|Nommnal bumup calculated from the heavy metal mass destroyed
Boundmg | 2 812 75]Bounding bumup assumed o be twce nominal bumup
Checks . .
Estimated Burnup/
p Multipl Given Bumup Estimated EOL HWGiven EOL HM
inal | 117 .
Bounding | 233
"Reactor core 1, storage, shipping or other date confirming that iradiabon ceased for fuel
o128 burmup for all fuel assoated with this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdMT)
DOE/SNF/REP-078 March 2003
Revision O Page D463 of D-585



Fuel Radionuclide Inventory Worksheet .

L Fuel and Template Information o . .- % Estimated
Fuel Name: HTRE (ANP) "Fuel decay start date: 1961 Canister usage
SNFID #, 105 Estimates as of. 2030 18°x10°
Fuel Units & Descr: 13 - CANISTER OF SCRAP Template: Pathfinder (Light Water, SST, 60 to 100%, U)
Heavy Metal Mass: BOL=4.55kg: EOL=4 03%kg *Template Burnup(MWd): 601
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT) 000012882
Template Decay Time* 65 years
I1. Estimates < " m Xn Xp b Yo Yo Gamma Sources
Photon Total
CyMWd From Nominal Bounding Fuel |nmtial Activity  Nominal Fuet  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Burnup (MWd) (Ci) Inventones(Ci)  Inventones(Ci) Group (bounding)
Ac-227 4 5940E-08 482.62 965 24 0 00E+00 2 22E-05 4 43E-05 Avg MeV .
Am-241 11471E-04 482 62 965.24 0 00E+00 5 54E-02 1.11E-01 00150 3523E+13
Am-242m 7 4210E-09 482 62 965.24 0 00E+00 3 5BE-06 7.16E-06 00250 7.320E412
Am-243 9 8236E-10 482 62 965.24 0 00E+00 4 74E-07 9 48E-07 0 0375 6.361E+12
c-14 2.2928E-04 482 62 965.24 0 00E+00 1 11E-0 2.21E-01 00575 6 B26E+12
CI-36 1.2260E-06 482 62 965 24 0 00E+00 5 92E-04 1 18E-03 0 0850 4 123E+12
Cm-243 1.2000E-10 482 62 965 24 0 O0E+00 5 79€E-08 1 16E-07 01250 2673E+12
Cm-244 7 3577E-10 482 62 965 24 0 00E+00 3 55E-07 7 10E-07 0 2250 3 553E+412
Co-60 1 3732E-03 482 62 965 24 0 00E+00 6 63E-01 1 33E+00 03750 1 550E+12
Cs-134 1 2709E-10 482 62 965 24 0 OCE+00 6.13E-08 123€-07 0 5750 2 607E+13
Cs-135 3 0316E-05 482 62 965 24 0 00E+00 1 46E-02 2 93E-02 08500 2 532E+11
Cs-137 7 2579E-01 482 62 965 24 0 00E+00 3 50E+02 7 01E+02 1.2500 1 833E+11
Eu-154 5 9750E-05 482 62 965 24 0 0OE+00 2 88E-02 5 77E-02 17500 6 513E+09
Eu-155 1 0577E-05 482 62 965 24 0 00E+00 5 10E-03 1 02E-02 2.2500 1.232E+06
Fe-55 4 1631E07 482 62 965.24 0 00E+00 2 01E-04 4 02E-04 27500 5 S17E+05
H-3 4 6722E-04 482 62 965.24 0 00E+00 2 25E-0t 4 51E-01 3.5000 5 624E+01
1-129 7 3195E-07 482 62 965 24 0 O0E+00 3 53E-04 7 07E-04 5.0000 2 323E401
Kr-85 5 9418E-03 482 62 965.24 0 ODE+00 2 B7E+00 5 74E+00 7 0000 2 568E+00
Np-237 1 1499E-06 482 62 965 24 0 00E+00 5 55E-04 1.11E-03 11 0000 2.884E-01
Pa-231 7 0899E-08 482 62 965 24 0 00E+00 342E-05 6.84E-05
Pb-210 2.2363E-12 482 62 965 24 0 00E+00 1 08E-09 2.16E-09
Pm-147 4.2296E-07 482 62 065 24 0 00E+00 2 04E-04 4 08E-04
Pu-238 2 3295E-04 482 62 965 24 0 OOE+00 1.12E-01 2.25E-01
Pu-239 6 6722E-04 482 62 965 24 0 OCE+00 3.22E-01 6 44E-01
Pu-240 8 6556E-05 482 62 965 24 0 00E+00 4.18E-02 8 35E-02
Pu-241 1 6889E-04 482 62 965 24 0 O0E+00 8.15E-02 1 63E-01
Pu-242 1 9717E-09 482 62 965 24 0 0OE+D0 9 52E-07 1 90E-06
Ra-226 45740E-12 482 62 965.24 0 00E+00 2.21E-09 4 42E-09
Ra-228 83511E-12 482 62 965.24 0 GOE+00 4 03E-09 8 06E-09
Ru-106 2 0516E-19 482 62 965 24 0 O0E+00 9 90E-17, 1 98E-16
Se-79 1 3220E-05 482.62 965 24 0 00E+00 6 38E-03 1 28E-02
Sn-126 1 1489E-05 482.62 965 24 0 00E+00 5 S4E-03 1.11E-02
Sr-90 6 6872E-01 482 62 965 24 0 00E+00 3.23E+02 6 45E+02
Tc-99 4 6639E-04 482 62 965 24 0 DOE+00 2 25E-01 4 50E-01
Th-229 2.3727E-11 482 62 965 24 0 00E+00 1 15E-08 2.29E-08
Th-230 2.7354E-10 482 62 065 24 0 00E+00 1.32E-07 2 64E-07
Th-232 8.3594E-12 482 62 065 24 0 O0E+00 4 03E-09 8 07E-08
TH208 1 6228E-08 482 62 965 24 0 00E+00 7.83E-06 1 57E-05
U-232 4 3960E-08 482 62 965 24 0 00E+00 2.12E-05 4.24E-05 Thermal Power
U-233 3.3344E-09 482 62 965.24 0 00E+00 1 61E-06 3 22E-06 N IHeat B g
U-234 4 0749€E-07 482 62 965.24 0 00E+00 1 97E-04 3 93E-04 Output Heat Output
U-235 -2.7761E-06 482 62 000 9 16E-03 7 82E-03 9 16E-03 atts) (Watts)
U-236 1 6190E-05 482 62 965.24 0 00E+00 7 81E-03 1 56E-02 3 93E+00 7 B6E+00
U-238 -2 8547E-09 482 62 000 1 05E-04 1 03E-04 1 05E-04 Total Total
¥-90 6 6BS9E-01 482.62 965 24 0 DOE+00 3 23E+02 6 46E+02
Other Radwonuclides 4 38E+-02 8.77E+02
111, Template Selection S v, Burnup S v, and Checks < :..7 . » &7}
Tempiate Selection S v I
From SFD Used [Basis for Parameter Differences:
Reactor Moderator| UGHT WATER LIGHT WATER [Thes Temphate was used for the following reasons
Fuel Cladding NICHROME 8ST [ Thes fuel maiches on all parameters except cladding (SST is conservative),
BOL HM Consti 7] u
BOL % 9315 60 to 100
Burnup Summary (MWd)* IBasis for bumnup used in
From SFD
Nominal [ 482.62}Nommnal bumup calculated from the heavy metal mass destroyed.
Bounding | 965.24]Bounding bumup assumed 16 be twice nommal bumup
Checks
Estimated Burnup/
p D Given Burnup E: EOL HWGven EOL HM
Nommal | 2.27] 100
Bounding | 4 55|
'Reactor core , storage, shipping or other date confinming that iradiabon ceased for fuet
Total bumup for alt fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdAMT)
OOE/SNF/REP-078 March 2003
Revision 0 Page D-464 of D-585
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information * 52 %5
Fuel Name HWCTR 3EMT-2 (UMO)
SNFID #. 118
Fuel Units & Descr: 7 - TUBE

"Fuel decay start date
Estimates as of

Template HFBR (Heavy Water, Zirc . 0 to 5%, U)

1964
2030

Estimated

Canster usage*
18*x10°

Heavy Metal Mass BOL= , EOL=8 108kg 2Template Burnup(MWd) . 5
ROD Storage Site* INEEL Template BOL Heavy Metal Mass (MT). 000034251
- Template Decay Time 65 years
1L E: L m - Xn Xp b Y - Y Gamma Sources
» Photon Total
C/MWd From Nominal Bounding Fuel Inftial Activity  Nomunal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Burnup (MWd)?* ()] tnventories(Ci) Inventones{Ci) Group (bounding)
Ac-227 7 7980E-09 7,77205 7,772 05 0 00E+00 6 06E-05 6 D6E-05 Avg MeV
Am-241 2 3560E-02 777205 7.77205 0 00E+00 1 83E+02 1 83E+02 00150 2 660E+14
Am-242m 3 08BOE-06 7.772.05 7.772 05 0 DDE+00 2.40E-02 2 40E-02 0 0250 5 494E+13
Am-243 - 2 0520E-06 7.772 05 777205 0 00E+00 1.59E-02 159E-02 00375 4 837E+13
C-14 1 1222E-03 7,772 05 7,772.05 0 00E+00 8 72E+00 8 72E+400 00575 5357E+13
CI-36 8 3760E-11 7,772 05 7,772 05 0 00E+00 6 51E-07 6 51E-07 0 0850 3.082E+13
Cm-243 2 4260E-07 7.772 05 7,772 05 0 DOE+00 1 89E-03 1 89E-03 0 1250 2 003E+13
cm-244 3 3140E-06 7.772 05 7.772 05 0 D0E+00 2.58E-02 2 58E-02 0.2250 2653E+13
Co-60 1.2454E-03 7.772.05 7.772 05 0 00E+00 9 68E+00 9 BBE+00 0.3750 1 155E+13
Cs-134 3.3040E-10 7.772.05 7.772 05 0 00E+00 2.57E-06 2 57E-06 05750 2 066E+14
Cs-135 7 9140E-06 7,772 05 7,772 05 0 00E+00 6 15E-02 6 15E-02 0.8500 1 974E+12
Cs-137 7 1580E-01 7,772 05 7.772.05 0 00E+00 5 56E+03 5 56E+03 12500 1.426E+12
Eu-154 6 0S00E-04 777205 7,772 05 0 00E+00 4 70E+00 4 70E+00 17500 5 100E+10
Eu-155 g 4860E-06 7,772 05 7,772 05 0 00E+00 7.37E02 7 37E-02 2.2500 9 178E+06
Fe-55 1 9322E-08 7,772 05 7,772 05 0 00E+00 1.50E-04 1 50E-04 2.7500 9 536E+06
H-3 4 4180E-03 7.772.05 7,772 05 0 00E+00 3 43E401 3 43E+01 3.5000 3 BB6E+04
1-129 7.5020E-07 7,772 05 7,772 05 0 00E+00 5 83E-03 5 83E-03 5 0000 1631E+04
Kr-85 5 4940E-03 7,772 05 7.772 05 0.00E+00 4.27E401 4.27E+01 7 0000 1.834E+03
Np-237 5 BO40E-06 7,772 05 7,772.05 0 00E+00 4 51E-02 4 51E-02 11 0000 2 080E+02
Pa-231 1 1096E-08 7,772 05 7,772 05 0 DOE+00 8 62E-05 8 62E-05
Pb-210 14712E-08 7,772 05 7,772 05 0 D0E+00 1.14E-04 1.14E04
Pm-147 3 5920E-07 7.772 05 777205 0 00E+00 279E-03 2.79E-03
Pu-238 § 0700E-03 7,772.05 777205 0 00E+00 3 94E+01 3 94E+01
Pu-239 1 8728E-02 7,772 05 7.772 05 0 00E+00 146E+02 1.46E+02
Pu-240 8 3280E-03 7,772 05 7,772.05 0 00E+00 6 47E+01 6 47E+01
Pu-241 3 4460E-02 7,772 05 7.772.05 0 00E+00 2 68E+02 2 68E+02
Pu-242 2 0380E-06 7.77205 7,772 05 0 00E+00 1.58E-02 1.58E-02
Ra-226 2 9640E-08 7.772 05 7,772 05 0 DOE+00 2.30E-04 2.30E-04
Ra-228 1.1922E-09 7.772 05 7,772 05 0 DOE+00 9.27E-06 927E-06
Ru-106 3 5780E-19 7,772.05 7,77205 0 00E+00 2 78E-15 2 78E-15
Se-79 1.2520E-05 7.77205 7,77205 0 O0E+00 9 73E-02 g 73E-02
Sn-126 1.2050E-05 7,77205 7,772.05 0 00E+00 9 37E-02 9 37E-02
Sr-90 6 1880E-01 777205 7.772.05 0 00E+00 4 81E+03 4 81E+03
Tc-99 4 4120E-04 7,772 05 7,772 05 0 00E+00 3 43E400 3 43E+00
Th-229 6 9280E-09 7,772 05 777205 0 00E+00 5 38E-05 5 38E-05
Th-230 1.7084E-06 7,772.05 7.77205 0 00E+00 1.33E-02 1.336-02
Th-232 1 1926E-09 7.772.05 7.772 05 0 00E+00 9 27E-06 9 27E-06
T+208 3 4740E-08 7.77205 7.772.05 0 00E+00 2 70E-04 2 70E-04
U-232 g 2940E-08 7,772 05 7.772.05 0 00E+00 7.22E-04 7.22E-04 Thermal Power
U-233 g 1680E-07 7,772 05 7,772 05 0 00E+00 7 13E-03 7 13E-03 N | Heat Bounding
U-234 2 3440E-03 7,772 05 7,772 05 0 DOE+00 1 82E+01 1 82E+01 Output Heat Output
U-235 -2.3296E-06 7,772 05 000 1 75E-03 0 00E+00 1 75E-03 (Watts) T (Watts)
U-236 2.6620E-05 7.772.05 7.772 05 0 00E+00 2 07E-01 2 07E-01 7.38E+01 738E+01
U-238 -1 32NED7 7,77205 000 5 13E-03 4 09E-03 6 13E-03 Total Total
Y-90 6 1900E-01 7.772 05 7.772.05 0 00E+00 4 81E+03 4 81E403
Other Radionuchdes 5.32E+403 5.32E+03
i1, Template Selection S y, Bornup § v, and Checks » oI % A< % !
Temp y - 1
From SFD Used 1Basis for Parameter Differences:
Reactor Moderator- HEAVY WATER HEAVY WATER FTTes Template was used for the folowing reasons
Fuel Cladding® 2IRC ZIRC [Thes fuel matches on afl p except ¢ )
BOLHM C V] u
BOL Ennchment % 0to5
Bumup Summary (MWd)* - Basis for b p used in -
From SFD Estimated B
| 7772 nal bumup set equal to bounding bumup
Bounding | 7 772 05{Bounding bumup estimated by assuming BOL heavy metal mass was bwce EOL
Checks o ~ -
Estimated Burnup/
Bumup i Grven Bumnu Estimated EOL HWGiven EOL HM -
fNominal 3283
Bounding I 32 83
'Reactor shutdown, core removal, storage, shipping or other date confirming that irradiabon ceased for fuel
otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get speafic bumup values (MWdA/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-465 of D-685



Fuel Radionuchide Inventory Worksheet

L Fuel and Template Information :: , ..: % Estrnated
Fuel Name HWCTR DRIVER (U-ZR} HEU "Fuel decay start date: 1964 Canister usage:
SNFID#. 117 Estimates as of 2030 18*x15*
Fuel Units & Descr: 76 - TUBE Template- HFBR (Heavy Water, Zirc., 0 to 5%, U)
Heavy Metal Mass BOL= , EOL=36 13kg *Template Burnup(MWd) 5
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT): 000034251
Template Decay Time: 65 years
1. Estimates ° m Xn Xp b Yn Yo Gamma Sources
Photon Total
CvMwd From N ! . BoundingFuel |nmalActivity N I Fuel  Bounding Fuel Energy  Photons/sec
Radionuchdes Template Fuel Burnup (MWd)? Burnup (MWd)? (=) Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 7 7980E-09 34,632.91 34,632 91 0 DOE+00 2.70E-04 2 70E-04 Avg. MeV
Am-241 2.3560E-02 34,632.91 34,632 91 0 OCE+00 8.16E+02 8.16E+02 00150 1 185E+15
Am-242m 3 0880E-06 34,632.91 34,632.1 0 00E+00 1.07E-01 1 07E-01 00250 2 448E+14
Am-243 2 0520E-06 34,632 91 34,632 91 0 00E+00 7.11E-02 71EQ2 00375 2 155E+14
C-14 1 1222E-03 34,632 N 34,632 91 0 00E+00 3 89E+01 3 89E+01 00575 2.387E+14
CI-36 8 3760E-11 34,632 91 34,632 91 0 00E+00 2 90E-06 2 90E-06 00850 1.373E+14
Cm-243 2 4260E-07 34,632 91 34,632 91 0 00E+00 8 40E-03 8 40E-03 01250 8.926E+13
Cm-244 3 3140E-06 34,632 91 34,632 91 0 O0E+00 1 15E-01 1 15E-01 0.2250 1 182E414
Co-60 1 2454E-03 34,632 91 34,6329 0 00E+00 4 31E+01 4 31E+401 03750 5148E+13
Cs-134 3 3040E-10 34,632 91 34,632 91 0 Q0E+00 1 14E-05 1 14E-05 05750 9 208E+14
Cs-135 7 9140E-06 34,632 91 34,632 91 0 00E+00 2 74E-01 274E-01 0 8500 8 796E+12
Cs-137 7 1580E-01 34,632 91 34,632 91 0 00E+00 2 48E+04 2.48E+04 1.2500 6 356E+12
Eu-154 6 0500E-04 34,632 91 34,632 91 0 00E+00 2.10E+01 2.10E+01 17500 2273E+11
Eu-155 9 4860E-06 34,632.91 34,632 91 0 00E+00 3.29E-01 3.29E-0t 22500 4 090E+07
Fe-55 19322E-08 34,632.91 34,632.91 0 00E+00 6 69E-04 6 69E-04 27500 4.249E407
H-3 4 4180E-03 34.632.91 34,632.91 0 00E+00 1 53E+02 1.53E+02 3.5000 1732E+05
1-129 7 5020E-07 34,632 91 34,632.91 0 00E+00 2 60E-02 2.60£-02 5.0000 7267E+04
Kr-85 5 4940E-03 34,6329 34,632 91 0 Q0E+00 1 90E+02 190E+02 7 0000 81716403
Np-237 5 8040€-06 34,632 91 34,632 91 0 00E+00 2 01E-01 20tE-01 11 0000 9.270E+02
Pa-231 1 1096E-08 34,632 91 34,632 91 0 00E+00 3 84E-04 384E-04
Pb-210 14712€-08 34,632 91 34,6329 0 00E+00 5 10E-04 5 10E-04
Pm-147 3 5920E-07 34632 N 34,632 N 0 00E+00 124E-02 124E02
Pu-238 5 0700E-03 34,632 91 34,632 91 0 00E+00 176E+02 1 76E+02
Pu-239 1 8728E-02 34,632 91 34.632 91 0 0OE+00 6 49E+02 6 49E+02
Pu-240 8.3280E-03 34,632 91 34,632 91 0 OCE+00 2 88E+02 2 BSE+02
Pu-241 3 4460E-02 34,632.91 34,632.91 0 00E+00 1.19€+03 119E+03
Pu-242 2 0380E-06 34,632.91 34,632 91 0 00E+0Q 7 O6E-02 7 06E-D2
Ra-226 2.9640E-08 34,632 91 34,632 91 0 00E+00 1 03E-03 1 03E-03
Ra-228 1.1922E-09 34,632.91 34,632 1 0 00E+00 4 13E-05 4.13E-05
Ru-106 3.5780E-19 34,632.91 34,632 N 0 00E+00 1.24E-14 1.24E-14
Se-79 1.2520£-05 34,632 N1 34,632 91 0 00E+00 4 34E-01 4.34E-01
Sn-126 1 2050E-05 34,6329 34,632 N 0 00E+00 4 17€-01 4 17E-01
Sr-90 6.1880E-01 34,632 91 34,632 91 0 00E+00 2 14E+04 2 14E+04
Tc-99 4 4120E-04 34,632 91 34,632 91 0 00E+00 1 53E+01 1 53E+01
Th-229 6 9280E-09 34,632 91 34,632 91 0 O0E+00 2 40E-04 2 40E-04
Th-230 1 7084E-06 34,632 91 34,632.91 0 00E+00 5 92E-02 5 92E-02
Th-232 1 1926E-09 34,632.91 34,632.91 0 00E+00 4 13E-05 4 13E-05
TH208 3 4740E-08 34,632.91 34,632.91 0 00E+00 1.20E-03 1 20E-03
U-232 9.2940E-08 34,632.91 34,632 91 0 00E+00 322E-03 3.22E-03 ‘Thermal Power
U-233 9 1680E-07 34,632 91 34,632 91 0 00E+00 3.18E-02 J18E-02 N | Heat B g
U-234 2.3440E-03 34,632 91 34,6329 0 ODE+00 8 12E+01 8 12E+01 Output Heat Output
U-235 -2 3296E-06 34,632 91 000 7 81E-03 0 00E+D0 7.81E-03 atts) (Watts)
U-236 2.6620E-05 34,632 91 34,632 91 0 00E+00 9 22E-01 9.22E-01 3.29E+02 3.29E402
U-238 -1.3291E-07 34,632 91 000 2 28E-02 182602 2.28E-02 Total Total
Y-90 6.1900E-01 34,632 91 34,632 91 0 00E+00 2 14E4+04 2 14E+04
Other Radwonuchdes 2 37E+04 2 37E+04
IL1. Template Selection S v, Burnup S ¥, and Checks * £+t Kty o 5 s
Temp S S y >
From SFD Used |Basis for Parameter Drfferences:
Reactor Moderator:| HEAVY WATER HEAVY WATER [Thes Template was used for the following reasons
Fuel Cladding ZIRC ZIRC [Thes fuel matches on all except ennchy {
BOL HM C. v U
BOL Enrichment % Oto5
Burnup Summary (MWd)® |Basis for burnup used in estimate:
From SFD Estimated
Nominat | 34 632 91]Nominal bumup set equal 10 bounding bumup
Bounding | 34 632 91Bounding bumup estmated by assuming BOL heavy meta! mass was twice EOL.
Checks
Estimated Burmup/
Bumup Multip Given Burnup E d EOL HWGiven EOL HM
Nominal [ 32.83 259
Bounding | 32.83
*Reactor shutdown, core removal, storage, shkpping of other date confirming that irrackabion ceased for fuel
*Total bumup for all fuel associated with thes worksheet must be divided by BOL heavy metal mass 10 get specific burmup values (MWA'MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-466 of D-585
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Fuel Radionuchde Inventory Worksheet

L Fpel and Template Information ., . 5. Estimated
Fuel Name HWCTR ETWO (U METAL) LEU ‘Fuel decay start date: 1964 Canister usage
SNFID # 867 Estimates as of 2030 18°x15"
Fuel Units & Descr 6 - TUBE Template- HFER (Heavy Water, Zirc , 010 5% U)
Heavy Metal Mass BOL= , EOL=45 456kg 2Template Burnup{MWd) 5
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT) 000034251
Template Decay Time 65 years
II. Eshmates © ¢ ° m Xo Xo b Yo Yo Gamma Sources
Photon Total
CiMwd From Nominal Bounding Fuel [nmal Activity | Fuel  Bounding Fuel Energy - Photons/sec
Radionuchide - Template Fuel Burnup (MWd)? Burnup (MWd)® - (Ci) — Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 7 7980E-09 43,572 00 43,572 00 0 00E+00 3 40E-04 3 40E-04 Avg MeV
Am-241 2.3560E-02 43,572 00 43,672 00 0 00E+00 1 03E+03 1 03E+03 00150 14NE+1S
Am-242m 3 0880E-06 43,572 00 43,572 00 0 00E+00 1.35E-01 1.35E-01 00250 3 080E+14
Am-243 2 0520E-06 43,572 00 43,572 00 0 O0E+00 8 94E-02 8 94E-02 00375 27126414
C-14 1 1222E-03 43,572 00 43,572 00 0 O0E+00 4 89E+01 4 89E+01 00575 3 003E+14
CI-36 8 3760E-11 43,572.00 43,572 00 0 DOE+00 3 65E-06 3 65E-06 00850 1 728E+14
Cm-243 2 4260E-07 43,572 00 43,572 00 0 00E+00 1 06E-02 1 06E-02 01250 1 123E+14
Cm-244 3 3140E-06 43,572 00 43,572 00 0 00E+00 1 44E-01 1 44E-01 0.2250 1.487E+14
Co-60 1.2454E-03 43,572 00 43,572 00 0 00E+00 5 43E+01 5 43E+01 0.3750 6.477E+13
Cs-134 3.3040E-10 43,572 00 43,572.00 0 00E+00 1 44E-05 1 44E-05 0 5750 1 159E+15
Cs-135 7 9140E-06 43,572 00 43,572 00 0 00E+00 345E-01 345E-01 0 8500 1 107E+13
Cs-137 7 1580E-01 43,572 00 43,572 00 0 00E+00 3 12E+04 3 12E+04 1.2500 7 997E+12
Eu-154 6 0500E-04 43,572.00 43,572 00 0 00E+00 2 64E+01 2 6AE+01 17500 2.859E+11
Eu-155 9 4860E-06 43,572 00 43,572 00 0 00E+00 4 13E-01 4 13e-01 2.2500 § 145E407
Fe-55 1 9322E-08 43,572 00 43,572 00 0 00E+00 8 42E-04 8 42E-04 27500 5.346E+07
H3 4 41B0E-03 43,572 00 43,572 00 *0 0OE+00 193E+02 1 93E+02 3 5000 2 179E+05
1-129 7.5020E-07 43,572 00 43,572.00 0 00E+00 327E-02 3.27e-02 5 0000 9 143E404
Kr-85 5 4940E-03 43,572 00 43,672.00 0 00E+00 2.39E+02 2 39E+02 7 0000 1.028E404
Np-237 5 B040E-06 43,572 00 43,572 00 0 00E+00 2.53E-01 2 53E-01 11 0000 1 166E403
Pa-231 1 1096E-08 43,572.00 43,572 00 0 0OE+00 4 B3E-04 4 B3E-04
Pb-210 14712E-08 43,572 00 43,572 00 0 DOE+00 6 41E-04 6 41E-04
Pm-147 3 5920E-07 43,572 00 43,572 00 0 DOE+00 157€-02 1 57E-02
Pu-238 5 0700E-03 43,572 00 43,572 00 0 0OE+00 2.21E+02 2 21E+02
Pu-239 1.8728E£-02 43,572 00 43,572 00 0 00E+00 8 16E+02 8 16E+02
Pu-240 8 3280E-03 43,572 00 43,572.00 0 00E+00 3 63E+02 3.63E+02
Pu-241 3 4460E-02 43,572 00 43,572.00 0 00E+00 1.50E+03 1.50E+03
Pu-242 2 0380E-06 43,572 00 43,572 00 0 O0E+00 8 BAE-02 8 BBE-02
Ra-226 2 9640E-08 43,572 00 43,572 00 0 D0E+00 1 29E-03 1 29E-03
Ra-228 1 1922E-09 4367200 43,572 00 0 00E+00 5 19E-05 S 19E-05
Ru-106 3 5780E-19 43,572 00 43,572 00 0 00E+00 156E-14 1.56E-14
Se-79 1.2520E-05 43,572 00 43,572 00 0 00E+00 5 46E-01 5 46E-01
Sn-126 1.2050E-05 43,572 00 43,572 00 0 00E+00 5.25E-01 5.25E-01
Sr-90 6 1880E-01 43,572 00 43,572.00 0 00E+00 2.70E+04 2 70E+04
Tc-99 4 4120E-04 43,572 00 43,572 00 0 0OE+00 1 92E+01 1 92E401
Th-229 6 9280E-09 43,572 00 43,572 00 0 O0E+00 3 02E-04 3 02E-04
Th-230 1 7084E-06 43,572.00 43,572 00 0 DOE+00 7 44E-02 7 44E-02
Th-232 1.1926E-09 43,572 00 43,572 00 0 0DE+00 5 20E-05 5.20E-05
TH208 3.4740E-08 43,572 00 43,572 00 0 0OE+00 1.51E-03 1.51E-03
U-232 9.2940E-08 43,572 00 43,572.00 0 00E+00 4 05E-03 4 05E-03 ‘Thermal Power
U-233 9 1680E-07 43,572 00 43,572 00 0 00E+00 3 99E-02 3 99E-02 ! He Bounding
U-234 2 3440E-03 43,572 00 43572 00 0 OOE+00 1 02E+02 102E+02 Output Heat Output
U-235 -2.3296E-06 43,572.00 000 9 BIE-03 0 DOE+00 9 83E-03 (Watts atts!
U-236 2 6620E-05 43,572.00 43,572 00 0 00E+00 1 16E+00 1.16E400 4 14E+02 4 14E+02
U-238 -1.3201E-07 43,572 00 000 2 87E-02 2.29E-02 2 87E-02 Total TJotal .
Y-90 6.1900E-01 43,572 00 43,572 00 0 00E+00 2 70E+04 2 70E+04
Other Radionuciides 2.98E+04 2 98E4+04 -
TI1, Template Selection $ v, Burnup S v, and Checks ¥ 5t 1 2 = .0t
Temp y -
From SFD Used Basis for Parameter Driferences.
Reactor Moderator HEAVY WATER MEAVY WATER [Thes Template was used for the following reasons
Fuel Cladding’ ZIRC 2IRC Ftws fuet matches on afl p except [ )
BOL HM C U 3]
BOL % 0to 5 -
Burnup Summary (MWd)* - ~|Basis for bumup used in estimate )
From SFD Estimated
Nommat-[ 43,572 00JNomnal bumup set equal 1 bounding bumup
Boundng'| 43,572 00]Bounding bumup estmated by assuming BOL heavy metal mass was tice EOL.
Checks - .
Estimated Bumup/
B iph Grven Burnup Estimated EOL HM/Glven EOL HM
N | 32.83 ' - - 259
Bounding I 3283 ~ - .
TReactor shutdown, core removal storage Shipping of other date confirming that inadiaton ceased for fuel
yotal bumup for all fuel assoclated with this worksheet must be divided by BOL heavy metal mass to get specific burmup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-467 of D-585



Fuel Radionuclide Inventory Worksheet

L Foel and Template Information * =, .., 5, -
Fuel Name: HWCTR IMT (U METAL-SST) DU

SNFID #: 113

Fuel Units & Descr: 82 - TUBE

"Fuel decay start date

Estimates as of:
Tempiate:

1964
2030

HFBR (Heavy Water, SST, 010 5% U)

Estimated

Canister usage.
18"x10°

Heavy Metal Mass: BOL= |, EOL=92 775kg *Template Burnup{MWd): 5
ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT): 000034251
Template Decay Time: 65 years
IL Estimates, <« .. m Xn X b Ya Yo Gamma Sources
Photon Total
CYMWd From Nominal Bounding Fuel [nmial Acuivity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)® Burnup (MWd)? (C1) Inventonies(Ci)  Inventones{Ci) Group (bounding)
Ac-227 9 2380€-09 88,573 24 88,573 24 0 00E+00 8 18E-04 8.18E-04 Avg. MeV
Am-241 2 2020E-01 88,57324 88,573 24 0 00E+00 195E+04 1 95E+04 00150 2 B35E+15
Am-242m 8 9860E-05 88,573 24 88,57324 0 00E+00 7 96E+00 7 96E+00 0 0250 5 483E+14
Am-243 5 2240E-05 88,573 24 88,573 24 0 0CE+00 4 63E+00 4 63E+00 00375 4 892E+14
C-14 2 2080€E-02 88,573 24 8857324 0 00E+00 1 96E+03 1 96E+03 00575 7 546E+14
Ci36 4 1880E-04 88,573 24 88,573.24 0 00E+00 371E+01 3 71E+01 00850 2925E+14
Cm-243 8 0820E-06 88,573 24 88,573.24 0 00E+00 7.16E-01 7 16E-01 01250 1 900E+14
Cm-244 2 3260E-04 88,573 24 88,573.24 0 00E+00 2.06E+01 2 06E+01 0.2250 2497E+14
Co-60 9 9520E-02 88,573 24 88,573.24 0 00E+D0 8 81E+03 8 81E+03 0.3750 1084E+14
Cs-134 7 2160E-10 88,57324 88,573.24 0 00E+00 6.39E-05 6 39E-05 0.5750 2.360E+15
Cs-135 3 7460E-06 8857324 88,573.24 0 00E+00 3.32E-01 3 32E-01 08500 2002E+13
Cs-137 7 2140E-01 88,573.24 88,573.24 0 00E+00 6 39E+04 6 39E+04 1.2500 6 595E+14
Eu-154 8 2120E-04 88,573.24 88,573.24 0 00E+00 7 27E+01 7.27E+01 1 7500 4 938E+11
Eu-155 1.22B4E-05 88,573.24 88,573.24 0 00E+00 1 09E+00 1 09E+00 2.2500 3511E+09
Fe-55 1 8062E-05 88,573.24 88,573.24 0 00E+00 1 60E+00 1 60E+00 2.7500 3.639E+08
H-3 8.2700E-03 88,573.24 88,573 24 0 00E+00 7 33E+02 7.33E402 3 5000 1 862E+06
1-129 9.1660E-07 88,573.24 88,573 24 0 00E+00 8 12E-02 8 12E-02 5 0000 7 734E405
Kr-85 4 6540€-03 88,573.24 83,573 24 0 00E+00 4 12E+02 4 12E+02 7 0000 8 611E+04
Np-237 2.1800E-05 88,573 24 88,573 24 0 OOE+00 1 93E+00 1 93E+00 11 0000 9 708E+03
Pa-231 1 2982E-08 88,573 24 88,573 24 0 00E+00 1 15E-03 1.15E-03
Pb-210 1 3604E-08 88,573 24 88,573 24 0 00E+00 1 20E-03 1.20E-03
Pm-147 2 8480E-07 88,573 24 88,573 24 0 OCE+00 2 52E-02 2.52E-02
Pu-238 2 8680E-02 88,573 24 88,573.24 0 00E+00 254E+03 2 54E+03
Pu-239 6 5040E-02 88,573 24 88,573.24 0 00E+00 576E+03 5 76E+03
Pu-240 2 6620E-02 88,573 24 88,573.24 0 00E+00 2.36E+03 2 36E+03
Pu-241 3 2120E-01 88,573 24 88,573.24 0 00E+00 2 84E+04 2 B4E+04
Pu-242 1 6742E-05 88,573 24 88,573.24 0 00E+0Q 1 48E+00 1 48E+00
Ra-226 2 7420€-08 88,573.24 88,573.24 0 00E+00 2.43E-03 24303
Ra-228 2 0880E-10 88,57324 88,57324 0 00E+00 1 85E-05 1 85E-05
Ru-106 8 1300E-19 88,573.24 88,573.24 0 00E+00 7.20E-14 7 20E-14
Se-79 2 BABOE-05 88,573.24 88,573.24 0 00E+00 2 52E+00 2 52E4+00
Sn-126 1.7790E-05 88,673.24 88,573 24 0 00E+00 1 58E+00 1.58E+00
Sr-90 5 0780E-01 88,573.24 88,573 24 0 00E+00 4 50E+04 4 50E404
Tc-99 4.3360E-04 B88,573.24 88,573 24 0 00E+00 3 84E+01 3 84E+0t
Th-229 3.1120E-09 88,573.24 88,573 24 0 00E+00 2 76E-04 2 76E-04
Th-230 1.5812E-06 88,57324 88,573 24 0 00E+00 1 40E-01 1 40E-01
Th-232 2 0900E-10 88,573 24 88,573 24 0 00E+00 185E-05 1 85E-05
T1-208 1 1448E-07 88,573 24 88,573 24 0 0CE+00 1 01E-02 1.01E-02
U-232 3.1000E-07 88,573 24 88,573.24 0 00E+00 2 75E-02 2.75E-02 Thermal Power
U-233 4 1460E-07 88,57324 88,57324 0 00E+00 3 67E-02 3 67E-02 | Heat Bounding
U-234 2 1720E-03 8857324 88,573.24 0 00E+00 1 92E+02 1 92E+02 Output Heat Output
U-235 -1.7016E-06 8857324 000 2 1E-02 0 00E+00 201E-02 (Watts) (Watts)
U-236 2 6100E-05 88,573 24 88,573.24 0 00E+00 2.31E+00 2 NE+00 1.97E403 1 97E+03
U-238 -5 121E07 88,573 24 000 5 87E-02 1.32E-02 5 87E-02 Totat Total
Y-90 5 0800E-01 88,573.24 88,573.24 0 00E+00 4 50E+04 4 50E+04
Other Radionuclides 5 73E+05 5 73E+05
TIL Template Selection S v, Barnup S vy, and Checks >+ #<5 #« v o 3
Tempiate Selection Summary : ]
From SFD Used Basis for Parameter Drfferences:
Reactor Moderator HEAVY WATER HEAVY WATER Template was used for the following reasons.
Fuet Clad SST SST fuel matches on ail except
BOLHM C ' V) 1]
BOL Enrichment % Oto5
|Burnup Summary (MWd)* ]Basus for burnup used in
From SFD E 1
Nominat | 88,573.24]Nomnal bumup set equal 1o bounding bumup
Boundng | 83,573.24]Bounding bumup esbmated by assurming BOL heavy metal mass was twice EOL.
Checks
Estimated Burnup/
Bumup Muttiplier Given Burmnup Estimated EOL HM/Given EOL HM
Nominal | 32.70}
Bounding | 32 70
'Reactor core I, storage, shipping or other date confirming that iradiation ceased for tuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vakses (MWAMT)
DOE/SNF/REP-078 March 2003
Revssion 0 Page D468 of D-585
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Fuel Radionuclhde Inventory Worksheet

L Fuel and Template Information ;7,3 130 . Estmated
Fuel Name. HWCTR IRO (UO2) LEV Fuel decay start date 1964 Canister usage
SNF ID #: 976 Estimates as of 2030 18*x1¢'
Fue! Units & Descr- 2- TUBE Template HFBR (Heavy Water, Zirc ,0105% V)
Heavy Metal Mass  BOL= , EOL=5407kg *Template Burnup(MWd) [
ROD Storage Site INEEL . Template BOL Heavy Metal Mass (MT) 000034251
Template Decay Time 65 years
1, Estimates *. & - m Xn Xs b ¥n Yo - Gamma Sources
Photon Total
CuYMWd From A ! ding Fuel Initial Activity ~ Nominal Fuel ~ Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Burnup (MWd)? (=] Inventories(Ci)  Inventories(Ci) Group (bounding)
Ac-227 7 7980E-09 5,183 09 5,183 09 0 O0E+00 4 04E-05 4 04E-05 Avg MeV
Am-241 2 3560E-02 5,183 09 5,183 09 0 00E+00 1 22E4+02 1.22E+02 00150 1774E+14
Am-242m 3 08B0E-06 5,183 09 5,183 09 0 DOE+00 1 60E-02 1 60E-02 00250 3 664E+13
Am-243 2 0520E-06 5,183 09 5,183 09 0 DOE+00 1 06E-02 1 06E-02 00375 3 226E+13
Cc-14 1.1222E-03 5,183 09 5,18309 0 DOE+00 5 B2E+00 5 B2E+00 0.0575 35726413
C136 8 3760E-11 5,183 09 518309 0 00E+00 4 34E-07 4 34E-07 00850 2.055E+13
Cm-243 2 4260E-07 5,183 09 5,183 09 0 00E+00 1.26E-03 1.26E-03 01250 1.336E+13
Cm-244 3 3140E-06 518309 5,183 09 0 00E+00 172E-02 1.72E-02 02250 1769E+13
Co-60 1.2454E-03 5,183 09 5,183 09 © O0E+00 6 46E+00 6 46E+00 0.3750 7 705E+12
Cs-134 3.3040E-10 5,183 09 5,183 09 0 00E+00 171E-06 171E-06 0.5750 1378E+14
Cs-135 7 9140E-06 5,183 09 5,183 09 0 DOE+00 4 10E-02 4 10E-02 0.8500 1316E412
Cs-137 7.1580E-01 5,183 09 5,183 09 0 00E+00 3 T1E+03 3 71E+03 12500 9 513E+11
Eu-154 6 0500E-04 5,183 09 518309 0 00E+00 3 14E400 3 14E+00 17500 3401E+10
Eu-155 9 4860E-06 5,183 09 5,183 09 0.00E+00 4 92E-02 4 92E-02 2.2500 6 121E+06
Fe-55 1.9322E-08 5,183 09 5,183 09 0 00E+00 1 00E-04 1 00E-04 2.7500 6.360E+06
H-3 4 4180E-03 5,183 09 5,183 09 0 00E+00 2.29E+01 2.29E401 3.5000 2 5926404
1-129 7.5020E-07 5,183 09 5,183 09 0 00E+00 389E-03 389E03 5 0000 1 088E+04
Kr-85 5 4940E-03 5,183 09 518302 0 00E+00 2 85E+01 2 85E+01 7 0000 1.223E403
Np-237 S B040E-06 5,183 09 5,183 09 0 OCE+00 301E-02 3 01E-02 11 0000 1387E+02
Pa-231 1 1096E-08 5,183 09 5,183 09 0.00E+00 5§ 75E-05 5 75E-05
Pb-210 1.4712E-08 5,183 09 5,183 09 0 DOE+00 7 63E-05 7 63E-05
Pm-147 3 5920E-07 5,183 09 5,183 09 0 00E+00 1 86E-03 1 86E-03
Pu-238 5 0700E-03 5,183 09 5,183 09 0 00E+00 2 63E+01 2 63E+01
Pu-239 1 872BE-02 5,183 09 5,183.09 0 00E+00 g 71E+01 9 71E+01
Pu-240 8 3280E-03 5,183 09 5,183 09 0 Q0E+00 4 32E+01 4.32E+01
Pu-241 3 4460E-02 5,183 09 5,183 09 0 00E+00 1.79E+02 1 79E+02
Pu-242 2.0380E-06 5,183 09 5,183 09 0 00E+00 1 06E-02 1 06E-02
Ra-226 2.9640€-08 5,183 09 5,183 09 0 00E+00 1 54E-04 154E-04
Ra-228 1 1922E-09 5,183 09 5,183 09 0 00E+00 6 18E-06 6.18E-06
Ru-106 3 5780E-19 5,183 09 5,183 09 0 00E+00 1 85E-15 1.85E-15
Se-79 1 2520E-05 5,183 09 5,183 09 0 00E+00 6 49E-02 6 49E-02
Sn-126 1.2050E-05 6,183 09 5,183 09 0 00E+00 6.25E-02 6 256-02
Sr-90 6 1880E-01 5,183 09 5,183 09 0 00E+00 3.21E+03 3 21E403
Tc-99 4 4120E-04 5,183 09 5,183 09 0 00E+00 2.29E+00 2.29E+00
Th-229 6 9280E-09 5,183 09 5,183 09 0 DOE+00 3 59E-05 3.59E-05
Th-230 1 7084E-06 5,183 09 5,183 09 0 00E+00 8 85E-03 8 85E-03
Th-232 1 1926€E-09 5,183 09 518309 0 O0E+00 6 18E-06 6 18E-06
TH208 3 4740E-08 5,183 09 5,183 09 0.00E+00 1 80E-04 1 BOE-04
U-232 9.2940E-08 5,183 09 5,183 09 0 D0E+00 4 82E-04 4 82E-04 Thermal Power
U-233 9 1680E-07 5,183 09 5,183 09 0 DOE+D0 4 75E-03 4.75E-03 ltleat B d
U-234 2.3440E-03 5,183 09 5,183 09 0 0OE+00 121E+01 121E+01 Output Heat Output
U-235 -2 3296E-06 5,183.09 000 1 17E-03 0 00E+00 117E03 (Watts) (Watts)
t-236 2 6620E-05 5,183 09 5,183 08 0 00E+00 1.38E-01 1 38E-01 4 92E+01 4.92E+01
U-238 -1.3291E-07 5,183 09 000 342E-03 2 73E-03 3 42E-03 Total Total
Y-90 6 190CE-0t 5,183 09 5,183 09 0 DOE+00 3.21E+03 3.21E+03
Other Radionuchides 3 55E+03 3.55E+03
1. Template Selection S v, Burnup v, and Checks “ ™™ 7o % %" o
Template S >n y
From SFD Used Basis for Parameter Differences-
Reactor Moderator* LIGHT WATER HEAVY WATER [Tnis Template was used kor the followng reasons
Fuel Cladd 2IRC ZIRC Thes fuel matches on al except ( )
BOL HM Constituents 4] u
BOL Ennchment % OS5
Burnup Summary (MWd)" |Basis tor bumnup used in
From SFD Estimated l
inal [ 5,183 O9JNormnal bumup set equal fo bounding bumup
Boundmg |  163.09]Bounding bumup estmated by assuming BOL heavy metal mass was wce ECL
Checks . .
Estmated Burnup/
Burnup Mutipl Given Burnup Estimated EOL HWGiven EOL HM
inal | 32.83 [~ 259
Boundmng | 32.83]
"Reactor shutdown, core removal storage, shipping of other date confimming that kradiation ceased for fuel
2Total bumup for all fuel clated with thus worksh ‘muslbedvidedbyBOLheavymetalmass\ogetspedﬁcbunupvalues(MWdfM’l‘)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-469 of D-585



Fuel Radionuciide Inventory Worksheet

L Fuel and Template Information ©»;, 3,.° ' Estmated
Fuel Name HWCTRIS (U-ZR) LEU 'Fuel decay start date, 1964 Canister usage
SNF D #: 977 Estimates as of. 2030 18*x15*
Fuel Units & Descr: 3- TUBE Template: HFBR (Heavy Water, Zirc., 010 5%. U)
Heavy Metal Mass: BOL= ; EOL=15776kg *emplate Burnup{MWd)- 5
ROD Storage Site* INEEL, Template BOL Heavy Metal Mass {(MT): 000034251
Template Decay Time- 65 years
I Estmates - . ™ < m X Xp b ¥Yn Ya Gamma Sources
. . Photon Totat
CvMWd From Nominal Bounding Fuel Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Bumup (MWd)’ Bumup (MWd)® (=] Inventones(Ci)  Inventones(Ci) Group ({bounding)
Ac-227 7.7980E-09 15,122.23 15,122 23 0 00E+00 1 18E-04 1.18E-04 Avg MeV —
Am-241 2 3560E-02 15,122.23 15,122 23 0 00E+00 3 56E402 3.56E+02 00150 5176E+14
Am-242m 3 0880E-06 15,122.23 15,122.23 0 00E+00 4 67E-02 4 67E-02 00250 1069E+14
Am-243 2 0520E-06 15,122.23 15,122.23 0 00E+00 3 10E-02 3.10E-02 00375 9411E+13
C-14 1 1222E-03 15,122.23 15,122.23 0 00E+00 170E+01 1 70E+01 00575 1042E414
Cl-36 8 3760E-11 15,122 23 15,122.23 0 00E+00 127E-06 1.27E-06 00850 5 996E+13
Cm-243 2 4260E-07 15,122.23 15,122.23 0 0CE+00 3 67E-03 3 67E-03 01250 3897E+13
Cm-244 3 3140E-06 15,122 23 15,122.23 0 00E+00 501E-02 5 01E-02 02250 5 162E+13
Co-60 1.2454E-03 15,122 23 15,122.23 0 00E+00 1 88E+01 1 88E+01 0.3750 2.248E+13
Cs-134 3.3040E-10 15,122 23 15,122 23 0 00E+00 5 00E-06 5 O0E-06 0.5750 4 021E+14
Cs-135 7 9140E-06 15,122 23 15,122 23 0 OOE+00 1.20E-01 1 20E-01 0.8500 3.841E+12
Cs-137 7.1580E-01 15,122.23 15,122 23 0 00E+00 1 08E+04 1.08E+04 1.2500 2775E+412
Eu-154 6.0500E-04 15,122.23 15,122 23 0 00E+00 9 15E+00 9 15E+00 17500 9 923E+10
Eu-155 9 4860E-06 15,122.23 15,122.23 0 00E+00 1 43E-01 1.43E-01 2.2500 1 786E+07
Fe-55 1 9322E-08 15,122.23 15,122.23 0 DOE+00 2 92E-04 2 92E-04 2.7500 1 856E+07
H-3 4 4180E-03 15,122.23 15,122.23 ‘ 0 00E+00 6 68E+01 6 68E+01 3 5000 7 562E+04
1-129 7 5020E-07 15,122.23 15,122.23 0 0CE+00 113€-02 1.13E-02 5 0000 3173E+04
Kr-85 S 4940E-03 15,122.23 15,122.23 0 00E+00 8 31E+01 8 31E+01 7 0000 3 568E+03
Np-237 S BO40E-06 15,122 23 15,122 23 0 00E+00 8 78E-02 8 78E-02 110000 4 048E+02
Pa-231 1 1096E-08 15,122 23 15,122.23 0 00E+00 1 68E-04 168E-04
Pb-210 14712E-08 15,122 23 15,122.23 0 00E+00 222E-04 2 22E-04
Pm-147 3 5920E-07 15,122 23 15,122 23 0 00E+00 5 43E-03 5 43E-03
Pu-238 5 0700E-03 15,122.23 15,122 23 0 00E+00 7 67E+01 7 67E+01
Pu-239 1.8728E-02 15,122.23 15,122 23 0 00E+00 2 83E+02 2 83E+02
Pu-240 8.3280E-03 15,122.23 15,122.23 0 D0E+00 126E+02 1.26E+02
Pu-241 3.4460E-02 15,122.23 15,122 23 0 O0E+00 5 21E+02 5.21E+02
Pu-242 2 0380E-06 15,122.23 15,122.23 0 00E+00 3 08E-02 3 08E-02
Ra-226 2 9640E-08 15,122.23 15,122.23 0 00E+00 4 48E-04 4 48E-04
Ra-228 1 1922E-09 15,122.23 15,122.23 0 0CE+00 180E-05 1 80E-05
Ru-106 3 5780E-19 15,122 23 15,122.23 0 00E+00 541E-15 5 41E-15
Se-79 1 2520E-05 15,122 23 15,122 23 0 00E+0Q 1.89E-01 1 89€E-01
Sn-126 1 2050E€-05 15,122 23 15,122 23 0 00E+00 1 82E-01 182E-01
Sr-90 6 1880E-01 15,122 23 15,122 23 0 00E+00 9 36E+03 9 36E+03
Tc-99 4 4120E-04 15,122 23 15,122 23 0 00E+00 6 67E+00 6 67E+00
Th-229 € 9280E-09 15,122 23 15,122 23 0 00E+00 105E-04 1 05E-04
Th-230 1.7084E-06 15,122.23 15,122.23 0 00E+00 258E-02 2.58E-02
Th-232 1 1926E-09 15,122.23 15,122.23 0 00E+00 1 80E-05 1 80E05
TH208 3 4740E-08 15,122.23 15,122.23 0 00E+00 5 25E-04 S 25E-04
U-232 9 2940E-08 15,122.23 15,122.23 0 O0E+00 141E-03 141E-03 Thermal Power
U-233 9 1680E-07 15,122.23 15,122.23 0 00E+00 1.39e-02 1 39€E-02 N Heat B ding
U-234 2 3440E-03 15,122.23 15,122.23 0 00E+00 3.54E+01 3 54E+01 Output Heat Output
U-235 -2.3296E-06 15,122 23 000 3 41E-03 0 00E+00 341E-03 (Watts) (Watts)
U-236 2 B620E-05 15,122 23 15,122 23 0 00E+00 4 03E-01 4 03E-0t 1 44E4+02 144E+02
U-238 -1 3291E07 15,122 23 000 997E-03 7 96E-03 9 97€-03 Total Total
Y-90 6 1900E-01 15,122.23 15,122 23 0 00E+00 9 36E403 9 36E+03
Other Radionucides 104E+04 1.04E+04
I11. Template Selection S Y, Burnup S ry, and Checks:.i . 0 o ™52k
Template S S y
From SFD Used |Basis for Parameter Differences:
Reactor Moderator| HEAVY WATER HEAVY WATER Thes Template was used for the following reasons
Fuel CI. g ZIRC ZIRC [ Thes fuel matches on a¥ p except { ).
BOL HM Constituents U u
BOL Enrichment %- 015
|Burmup Summary (MWd)® Basis for burnup used 1n estimate:
From SFD i
Nominat | 15,122.23 bumup set equal fo bounding bumup
Bounding | 15 122.23{Bounding bumup estmated by assuming BOL heavy metal mass was twice EOL.
Checks
Estimated Burnup/
Burnup Multipl Given Burmup Esti d EOL HWGiven EOL KM
Nominat [ 32.83 [ 2.59)
Bounding | 32 83
"Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
*Total bumup for aN fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-470 of D-585
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- Fuel Radionuchide Inventory Worksheet - -

L Fuoel and Template Information ; 1, % ¥
Fuel Name HWCTR OT (UC2) LEU
SNFID# 283
Fuel Unnts & Descr: 8- TUBE

Fue! decay start date
Estimates as of

Estimated
1963 Canister usage
2030 18°x15°

Template PWR (Light Water, Zirc 0o 5%, U)

Heavy Metal Mass* BOL= , EOL=130.532%g 3Template Burnup(MWd) 6192
ROD Storage Site INEEL TYemplate BOL Heavy Metal Mass (MT)- 000176911
Template Decay Time - 65 years
11, Estimates * "~ - * m T Xe X b ¥n Yo Gamma Sources
B Photon Total
ciMwd From _ Nominal Bounding Fuel [niial Activity  Nonwnal Fuel  Bounding Fuel Energy - Photons/sec
Radi Tick © Template Fuel Burnup (MWd)> Bumup (MWd)® (C) - inventones(Cl) _Inventones(Ci) Group (bounding)
Ac-227 1 2581E-09 209 63 209 63 0 00E+00 2 64E-07 2 64E-07 Avg MeV —
Am-241 1 4761E-01 209 63 209 63 0 00E+00 3 09E+01 3 09E+01 00150 5676E+12
Am-242m 2.5032E-04 209 63 209 63 0 DOE+00 5.25E-02 5.25E-02 00250 1 127E+12
Am-243 6.2387E-04 209 63 209 63 0 00E+00 1.31E-01 1.31E-01 Q0375 1 054E+12
C-14 4 7733E-05 209 63 209 63 0 00E+00 1 00E-02 1 00E-02 00575 1 446E+12
Cl-36 8 0297E-07 209 63 209 63 0 O0E+00 1 68E-04 1 68E-04 0 0850 6 169E+11
Cm-243 1 2099E-04 209 63 209 63 0.00E+00 2 54E-02 2 54E-02 0 1250 4 024E+11
Cm-244 1 5560E-02 209 63 209 63 0 00E+00 3.26E+00 3 26E+00 02250 5.248E+11
Co-60 4 9580E-05 209 63 209 63 0 00E+00 1 04E-02 1.04E-02 0.3750 2.271E+11
Cs-134 1 7022E-09 209 63 209 63 0 DOE+00 3 57E-07 3 57E-07 0 5750 5 405E+12
Cs-135 1 4433E-05 209 63 209 63 0 00E+00 3 03E-03 3 03E-03 0 8500 4.333E+10
Cs-137 6 9929€-01 209 63 209 63 0 00E+00 147E402 147E+02 1.2500 2.026E+10
Eu-154 1 §023E-03 209 63 203 63 © O0E+00 3 78E-01 3 78E-01 17500 1 165E+09
Eu-155 2 6793€E-05 209 63 209 63 0 DOE+00 5 62E-03 5 62E-C3 2.2500 2.05TE+05
Fe-55 1.4580E-08 209 63 209 63 0 DOE+00 3 06E-06 3 06E-06 27500 1.021E+06
H-3 3 8566E-03 20963 209 63 0 00E+00 8 08E-01 8 08E-01 3 5000 5 090E+04
1-129 9 8283E-07 209 63 209 63 0 00E+00 2 06E-04 2 06E-04 5 0000 2 174E+04
Kr-85 4 0617E-03 209 63 209 63 0 00E+00 8 51E-01 8 51E-01 7.0000 2.503E403
Np-237 1 2645E-05 209 63 209 63 O OOE+00 2 65E-03 2 65E-03 11 0000 2.872E402
Pa-231 1 6376E-09 209.63 209 63 0 00E+00 3 43E-07 3.43E-07
Pb-210 2.8795E-10 209 63 20963 0 QOE+00 6 04E-08 6 04E-08
Pm-147 1.3264E-07 209 63 209 63 0 DOE+00 2 78E-05 2 78E-05
Pu-238 5 B882E-02 208 63 209 63 0 00E+00 1 23E+01 1 23E+01
Pu-239 1 1613E-02 209 63 209 63 0 00E+00 2 43E+00 2 43E+00
Pu-240 15142E-02 209 63 20963 - 0 00E+00 3 17E+00 3 17E+00
Pu-241 2.1269E-01 209 63 209 63 0 O0E+00 4.46E+01 4.46E+01
Pu-242 6 4260E-05 209 63 209 63 0 00E+0C 1 35E-02 1.35E-02
Ra-226 5 B689E-10 209 63 209 63 0 DOE+00 1 23E-07 1 23E07
Ra-228 § 3036E-12 209 63 209 63 0 00E+00 1 11E-09 1.11E09
Ru-106 6 8136E-19 209 63 209 63 0 00E+00 1.43E-16 1.43E-16
Se-79 - 1.2372E-05 209 63 209 63 0 00E+00 2.59E-03 2.59E-03
Sn-126 2.5194E-05 209 63 209 63 0 00E+00 5.28E-03 5.28E-03
Sr-90 4 4913€-01 209 63 209 63 0 DOE+00 9 42E+01 9 42E401
Tc99 3 9357E-04 209 63 209 63 0 O0E-+00 8 25E-02 8 25E-02
Th-229 1 9331E-10 209 63 20963 0 QOE+00 4 05E-08 4 05E-08
Th-230 3 5223E-08 209 63 209 63 0 00E+00 7.38E-06 7.38E-06
Th-232 § 3085E-12 209 63 209 63 0 00E+00 1 11E09 1 11E-09
TI-208 1.3102E-07 209 63 209 63 0 00E+00 2 75E-05 2 75E-05
U-232 3 6497E-07 209 63 209 63 - 0 00E+0C 7 44E-05 7 44E-05 ‘Thermal Power
U-233 2 6647E-08 209 63 209 63 0 00E+00 6.59E-06 5.59E-06 Heat chng
U-234 5 5023E-05 209 63 209 63 0 00E+00 1.15E-02 1 15E-02 Output Heat Output
U-235 -1 4485E-06 209 63 000 9 66E-03 9.36E-03 9 66E-03 {Watts) (Watts)
U-236 7.5969E-06 209 63 209 63 0 O0E+00 1.59E-03 1 59E-03 3 08E+00 3.08E+D0
U-238 -2 6129E-07 209 63 0.00 4 54E-02 4 54E-02 4 S4E-02 Total Total
Y-90 4 4913E-01 209 63 209 63 0 00E+00 9 42E+01 9 42E+01
Other Radonucihdes 1 42E+02 1 42E402
TI1. Template Selection S v, Burnup S y, and Checks 72156 "mmemst s
[Temp Select! y B s
From SFD Used |Basis for Par Differences:
Reactor Moderator:| LIGHT WATER LIGHT WATER [Thes Template was used for the following reasons
Fue! Cladd: ZIRC 2IRC [Thes fuet matches on all p: except [{ )
BOL HM C. v u
BOL Enrichment % Ot S -
Bumup Summary (MWd) Basis for bumup used in esti -
From SFD Estimated _
st [ 209 63jNominal bumup set equal to bounding burmup
Bounding | 209 63|Bounding burmup taken fom SFD and converted 1o MW using BOL=139.752%g
Checks
Estimated Bumup/
Bumup p Given Burnup Estmated EOL HWGven EOL HM
Nominal [ 004
Bounding l 004 M
"Reactor shutdown, core removal, storage shipping or other date confirming that liradiabon ceased for fuet
*Total bumuploranhoelassodatedwmviswod(sheetmbedvldedbyBOLmavymeu mass to get specific burmup values (MWdMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D471 of D-585



Fuel Radionuclide Inventory Worksheet

oo L.
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L Fuel and Template Information ;. =3 1> Estimated
Fuel Name: HWCTR RMT & SMT (U METAL) LEU "Fuel decay start date 1964 Canister usage:
SNF 1D #- 790 Estimates as of: 2030 18"x15*
Fuel Units & Descr 10- TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5% U)
Heavy Metal Mass® BOL= , EOL=63 746kg *Template Burnup{MWd). [
ROD Storage Srte: INEEL Template BOL Heavy Metal Mass (MT): 000034251
Tempiate Decay Time: 65 years
II. Estimates . . ;° m Xn Xy b Ya - Yo Gamma Sources
Photon Total
Ci/MWd From Nominal Bounding Fuel jnitial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide Template Fuel Burnup (MWd)® Burnup (MWd)? {Ci) Inventories(Ci}  Inventones(Ci) Group {bounding)
Ac-227 7.7980E-09 61,103 94 61,103 94 0 OCE+00 4 76E-04 4.76E-04 Avg. MeV —
Am-241 2.3560E-02 61,103 94 61,103 94 0 00E+00 144E+03 144E+03 00150 2091E+15
Am-242m 3 0880E-06 61,103.94 61,103 94 0 GOE+00 1B89E-01 1.89E-01 0 0250 4 319E+14
Am-243 2 0520E-06 61,103 94 61,103 94 0 00E+00 1.25E-01 1.25E-01 00375 3 BO3E+14
C-14 1 1222E-03 61,103 94 61,103 94 0 00E+00 6.86E+01 6 86E+01 0.0575 42126414
C1-36 8 3760E-11 61,103 94 61,103 94 0 00E+00 5 12E-06 5 12606 0.0850 2423E+14
Cm-243 2 4260E-07 61,103 94 61,103 94 0 DOE+00 1 48E-02 1 4BE-02 01250 1 575E+14
Cm-244 3 3140E-06 61,103 94 61,103 94 0 00E+00 2.02E-01 2 02E-01 02250 2086E+14
Co-60 1 2454E-03 61,103 94 61,103 94 0 00E+00 7 61E+01 7 61E401 03750 9083E+13
Cs-134 3 3040E-10 61,103 94 61,103 94 0 OCE+00 2 02E-05 2 Q2E-05 0.5750 1625E+15
Cs-135 7 9140E-06 61,103 94 61,103.94 0 00E+00 4 84E-01 4 84E-0t 08500 1.552E413
Cs-137 7 1580E-01 61,103 94 61,103.94 0 00E+00 4 37E+04 4.37E+04 1.2500 1121E413
Eu-154 6 0500E-04 61,10394 61,103.94 0 00E+00 3 70E+01 3 70E401 17500 4 010E+11
Eu-155 9 4860E-06 61,103.94 61,103 94 0 00E+00 5 80E-01 5 BOE-01 2.2500 7.216E+07
Fe-55 1 9322E-08 61,103 94 61,103 94 0 00E+00 11BE-03 118E-03 2.7500 7 498E+07
H-3 4 4180€E-03 61,1034 61,103 94 0 00E+00 2.70E+02 2.70E+02 35000 3 055E405
1-129 7.5020E-07 61,10394 61,103 94 0 00E+00 4 58E-02 4 58E-02 5 0000 1 282F405
Kr-85 5 4940E-03 61,10394 61,103 94 0 00E+D0 3.36E+02 3 36E+02 7 0000 1442€+04
Np-237 5 8040E-068 61,103 94 61,103 94 0 00E+D0 3 55E-01 3.55E-01 11 0000 1 636E403
Pa-231 1.1096E-08 61,103 94 61,103 94 0 00E+00 6 78E-04 6.78E-04
Pb-210 1 4712E-08 61,103 94 61,103 94 0 00E+00 8 99€-04 8.99E-04
Pm-147 3 5920E-07 61,103 94 61,103 94 0 00E+00 2.19E-02 2 19E-02
Pu-238 5 0700E-03 61,103 94 61,103 94 0 00E+00 3.10E+402 3 10E+02
Pu-239 1 8728E-02 61,103 94 61,103 94 0 00E+00 1 14E403 1 14E+03
Pu-240 8 3280E-03 61,103 94 61,103 94 0 00E+00 5 09E+02 S 09£+02
Pu-241 3 4460E-02 61,103 94 61,103 94 0 00E+00 2 11E+03 2 11E+03
Pu-242 2 0380E-06 61,103 94 61,103.94 0 O0E+00 1.25E-01 1 25E-01
Ra-226 2 9640E-08 61,103 94 61,10394 0 00E+00 1 81E-03 181E-03
Ra-228 1 1922E-09 61,103.94 61,103 94 0 00E+00 7 28E-05 7.28E-05
Ru-106 3 5780E-19 61,103 94 61,103 94 0 O0E+00 219€-14 2.19E-14
Se-79 1.2520E-05 61,10394 61,103 94 0 00E+00 7 65E-01 7 65E-01
Sn-126 1.2050E-05 61,103 94 61,103 94 0 00E+00 7 36E-01 7 36E-01
Sr-90 6 1880E-01 61,103 94 61,103 94 0 00E+00 3 78E+04 3.78E+04
Tc-99 4 4120E-04 61,103 94 61,103 94 0 00E+00 2.70E+01 2.70E+01
Th-229 6.9280E-09 61,103 94 61,103 54 0 00E+00 4.23E-04 4.23E-04
Th-230 1 7084E-06 61,103 94 61,103 94 0 00E+00 104E-01 1 04E-01
Th-232 1 1926E-09 61,103 94 61,103 94 0 00E+00 7.29E-05 7.29€-05
TH208 3 4740E-08 61,103 94 61,103 94 0 00E+00 2.12E03 2 12E-03
U-232 9.2940E-08 61,103 94 61,103 94 0 00E+00 5 68E-03 5 68E-03 Thermal Power
U-233 9 1680E07 61,103.94 61,103.94 0 00E+00 5 60E-02 5 60E-02 N Heat Bounding
U-234 2 3440E-03 61,103 94 61,103 94 0 COE+00 1 43E+02 143E+02 Output Heat Output
U-235 -2 3296E-06 61,103.94 000 1.38E-02 0 00E+00 1 38E-02 (Watts) (Watts)
U-236 2 6620E-05 61,103.94 61,103 94 0 00E+00 1 63E+00 1 63E+00 5.80E402 8.80E+02
U-238 -1 3291E-07 61,103 94 000 4 03E-02 3 22E02 4 03E-02 Total Total
Y-90 6 1900E-01 61,103 94 61,103 94 0 00E+00 J78E+04 3 78E+04
Other Radonuclides 4 19E+04 4 19E+04
TIL, Template Selection S ¥: Burnup Summary, and Checks 3« - 2 w804
Tempiste Selection Summary ]
From SFD Used Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAVY WATER This Template was used for the following reasons:
Fuel Claddng ZIRC ZIRC [Thes fuel maiches on alt except
BOL HM Constituents V) U
BOL Enrichment % Oto5
{Burnup Summary (MWd)° |Basis for bumnup used in
From SFD E d
Nominat | 61,103 94}Nominal bumup set equal 1o bounding bumup
Bounding | 61,103.94]Bounding bumup estmated by assuming BOL heavy metal mass was twice EOL.
Checks
Estimated Burnup/
Burnup Multip Given Bumnup Estimated EOL HWGiven EOL HM
Nominat | 32.83)
Boundng | 3283
*Reactor shutdown, core removal, storage, shepping of other date confirming that irradiation ceased for fuel
*Total bumup for al fuel associated with this worksheet must be divided by BOL heavy metal mass to get specfic bumup values (MWO/MT).
DOE/SNF/REP-078 March 2003
Revision 0 Page D-472 of D-585
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Fuel Radionuchde Inventory Worksheet

1. Fuel and Template Information 77 %" .0 Estimated
Fuel Name HWCTR SOT (UO2) LEU "Fuel decay start date 1964 Canister usage”
SNFID# 120 Estimates as of: 2030 18"x10
Fuel Units & Descr 96 - TUBE Template- HFBR (Heavy Water, Zirc , 010 5% U}
Heavy Metal Mass BOL= : EOL=249 725kg emplate Burnup(MWd) 5
ROD Storage Stte: INEEL Template BOL Heavy Metal Mass (MT) 000034251
Template Decay Time 65 years
11, Estimates ~ . < #. 1 m Xn Xp b ¥Yn Yo Gamma Sources
- Photon “Total
- CYMWd From . Nominal Bounding Fuel intial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionucide - Template Fuel Burnup (MWd)® Burnup (Mwd)? {CD nventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 7 7980E-09 239,374 53 239,374 53 0 00E+00 1 87E-03 1 87E-03 Avg MeV
Am-241 2 3560E-02 239,374 53 239,374 53 0 00E+0C S 64E+03 5 64E403 0 0150 8 193E+15
Am-242m 3 0BBOE-06 239,374.53 239,374 53 0 00E+00 7.39E-01 7.39E-01 00250 1692E415
Am-243 2 0520E-06 239,374 53 239,374 53 0 0OE+00 4 NE-M 4 91E-01 00375 1490E+15
C-14 1.1222E-03 239,374 53 239,374 53 0 00E+00 2 69E+02 2 69E+02 00575 1 650E+15
C1-36 8 3760E-11 239,374 63 239,374.53 0 00E+00 2 01E-05 2 01E-05 00850 - 9492E+14
Cm-243 2 4260E-07 239,374 53 239,374 53 0 00E+00 5 81E-02 5 81E-02 0 1250 6 169E+14
Cm-244 3.3140E-06 23937453 239,374 53 0 00E+00 7 93E-01 7 93E-01 0.2250 8 170E+14
Co-60 1.2454E-03 239,374 53 239,374.53 0 00E+00 2 98E+02 2 98E+02 03750 3.558E+14
Cs-134 3 3040E-10 239,374 53 239,374 83 0 00E+00 7NELDS 7 NEDS 05750 6 365E+15
Cs-135 7 9140E-06 239,374 563 239,374 53 0 DOE+00 1 89E+00 1 89E+00 0 8500 6 0BOE+13
Cs-137 7 1580E-01 239,374.53 239,374 53 0 0CE+00 171E405 1 71E405 1.2500 4 393E+13
Eu-154 6 0500E-04 239,374.53 239,374 53 0 00E+00 145E+402 145E+02 17500 1 5T1E+12
Eu-155 9 4860E-06 239,374.53 239,374 53 0 00E+00 2.27E+00 2.27E+00 22500 2.827E408
Fe-55 1.9322E-08 239,374 53 239,374.53 0 00E+00 4 63E-03 4 63E-03 27500 2.937E+08
H-3 4 4180E-03 239,374 63 239,374.53 0 0OE+00 1 06E+03 1 06E+03 3 5000 1197E406
1-129 7.5020E-07 239,374 53 239,374.53 0 00E+00 1 80E-01 1 BOE-01 5 0000 5 023E405
Kr-85 S5 4940E-03 239,374 53 239,374 53 0 O0E+00 1.32E+03 1.32E403 7 0000 5 648E404
Np-237 5 BO40E-06 239,374 53 239,374 53 0 0CE+00 1 39E+00 1 39E+00 11 0000 6 407E+03
Pa-231 1 1096E-08 239,374 53 239,374 53 0.00E+00 2 66E-03 2 66E-03
Po-210 1 4712E08 239,374 53 239,374 53 0 00E+00 3 52E-03 3 52E-03 .
Pm-147 3 5920E-07 239,374 83 239,374 83 0 0CE+00 8 60E-02 8 60E-02
Pu-238 5 0700E-03 239,374 83 239,374 53 0 00E+00 1.21E+03 1.21E+03
Pu-239 1 8728E-02 239,374.53 239,374.53 0 00E+00 4 48E+03 4.48E+03
Pu-240 8 3280E-03 239,374 53 239,374.53 0 O0E+00 1 99E+03 1 99E+03
Pu-241 3 4460E-02 239,374 83 239,374 53 0 0OE+D0 8.25E+03 8 25E+03
Pu-242 2 0380E-06 239,374 63 239.374.53 0 00E+00 4 BSE-O1 4 88E-01
Ra-226 2 9640£-08 239,374 53 239,374.53 0 00E+00 7 10E-03 7.10E-03
Ra-228 1 1922E-09 239,374 53 239,374 53 0 OOE+00 2 85E-04 2 85E-04
Ru-106 3 5780€E-19 239,374 53 239,374 53 0.00E+00 8 56E-14 8.56E-14
Se-79 1 2520E-05 239,374 53 239,374 53 0 00E+00 3 00E+00 3.00E+00
Sn-126 1 2050E-05 239,374 53 239,374 53 0 00E+00 2 88E+00 2 83E+00
Sr-90 6 1880E-01 239,374 53 239,374 53 0 DOE+00 1 48E+05 1 48E+05
Tc-99 4 4120E-04 239,374.53 239,374 53 0 00E+00 1 06E+02 1 06E+02
Th-229 6 9280E-08 239,374.53 239,374.53 0 00E+00 1 66E-03 1 66E-03
Th-230 1 7084E-06 239,374.53 239,374.53 0 00E+00 4 09E-01 4 09E-01
Th-232 1 1926E-09 239,374.53 239,374.53 0 00E+00 2 85E-04 2 85E-04
TH208 3 4740E-08 239,374 63 239,374 53 0 00E+00 8 32E-03 8.32E-03
U-232 9 2940E-08 239,374 53 239,374 53 0 00E+00 2.22E-02 2.22E-02 Thermal Power
U-233 9 1680E-07 239,374 53 239,374 53 0 00E+00 2.19E-01 2.19e-01 N i Heat ding
U-234 2 3440E-03 239,374 53 239,374 53 0 O0E+00 5 61E+02 5 61E+02 Output . Heat Output
U-235 -2.3296E-06 239,374 53 000 5 40€-02 0 00E+00 5 40E-02 (Watts) (Watts)
U-236 2 6620E-05 239,374 53 239,374 53 0 00E+00 6.37E+00 6 37E+00 227E+03 2.27E+03
U-238 -1.3291E-07 239,374 53 000 1 58E-01 1.26E-01 1.58E-01 Total Yotal
Y-90 6 1900E-01 239,374.53 239,374 53 0 DOE+D0 1.48E+05 1 48E+05
Other Radonuclides 1 64E+05 1 64E+05
W11, Template Selection S v, Burnup S v, and Checks =7 * =~ ' =4 _#
[Template Sel Yy |
From SFD Used |Basis for Parameter Dsiferences-
Reactor Moderator HEAVY WATER HEAVY WATER This Template was used for the foliowing reasons
Fuel Cladding ZIRC ZIRC [Thus fuel matches on ak except { )
BOL HM C. 3] u
BOL Enrichment % Oto5
{Burnup Summary (MWd)* Basis for burnup used in estimate -
From SFD Estiated -
Nominal [ 239,374 53{Nominal bumup set equal 1o bounding bumup
Bounding { 239374 53{Bounding burnup estimated by assuming BOL heavy metal mass was twce EOL.
Checks
Estimated Burnup/ "
Burnup Muttipl Given Burnup Estimated EOL HM/Grven EOL HM
Nominat | 3283
Boundsng | 3283
TReactor shutdown, core removal, storage shipping or other date confirming that irradiation ceased for fuel
#Total bumup for all fuel iated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values {MWdMT)
DOE/SNF/REP-078 March 2003
Revison 0 Page D473 of D-585



Fuel Radionuciide Inventory Worksheet

L Fuel and Template Information -3, . s

Fuel Name* HWCTR SPR (U-ZR) LEU Fuel decay start date:
SNF 1D #. 783 Estimates as of:
Fuel Units & Descr: 56 - TUBE Template:

1964
2030

HFBR (Heavy Water, Zirc. 010 5%, U)

Estimated

Canister usage
18"x15"

Heavy Metal Mass: BOl= : EOL=437 67%g *Template Bumup{MWd): 5
ROD Storage Site* INEEL Template BOL Heavy Metal Mass (MT): 0 00034251
Template Decay Time: 65 years
11. Eshmates v m Xn Xy b Ya Yo Gamma Sources
Photon Total
CVYMWd From Nominal Bounding Fuel nttial Activity  Nomwnal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchide Template Fuel Bumup (MWd)® Bumup (MWd)? (Ci) Inventories(Ci)  Inventones(Ci) Group (bounding)
Ac-227 7 7980E-09 419,538 84 419,538 84 0 00E+00 3.27E-03 3 27E-03 Avg MeV
Am-241 2 3560E-02 419,538 84 419,538 84 0 00E+00 9 88E+03 9 88E+03 00150 1436E+16
Am-242m 3 08B0E-06 419,538 84 419,538 84 0 00E+00 1 30E+00 1.30E+00 00250 2965E+15
Am-243 2 0520E-06 419,538 84 419,538 84 0 O0E+00 8 61E-01 8.61E-01 00375 2611E415
C-14 1 1222E-03 419,538 84 419,538 84 0 00E+00 4 71E402 4 71E402 00575 2.892E+15
Ci-36 B8.3760E-11 419,538 84 419,538 84 0 00E+00 3 S1E-05 351E-05 00850 1664E+15
Cm-243 2 4260E-07 419,538 84 419,538 84 0 00E+00 1 02E-01 1 02E-01 01250 1.081E+15
Cm-244 3 3140E-06 419,538 84 419,538 84 0 00E+00 1 39E+00 1 39E+00 0.2250 1432E+15
Co-60 12454E-03 419,538 84 419,538 84 0 00E+00 5.22E+02 5 22E+02 03750 B8.237E+14
Cs-134 3 3040E-10 419,538 84 419,538 84 0 OOE+00 139E-04 1 39€E-04 05750 1 115E+16
Cs-135 7 9140E-06 419,538 84 419,538 84 0 00E+00 3.32E+00 3 32E+00 0 8500 1066E+14
Cs-137 7 1580E-01 419,538 84 419,538 84 0 00E+00 3 00E+05 3 00E+05 1 2500 7 700E+13
Eu-154 6 0500E-04 419,538 84 419,538 84 0 00E+00 2 54E+02 2.54E+02 1 7500 2.753E+12
Eu-155 9 4860E-06 419,538 84 419,538 84 0 00E+00 3 98E+00 3 98E+00 2.2500 4 954E408
Fe-55 19322E-08 419,538 84 419,538 84 0 O0E+00 8.11E-03 8.11E-03 27500 5 148E+08
H3 4 4180E-03 419,538 84 419,538 84 0 0OE+00 1 85E+03 1 856403 3 5000 2 098E+06
-129 7.5020E-07 419,538 84 419,538 84 0 0CE+Q0 3 15E-01 3.15E-01 5 0000 8.803E+05
Kr-85 5 4940E-03 419,538 84 419,538 84 0.00E+00 2 30E+03 2 30E+03 7.0000 9.898E404
Np-237 5 8040E-06 419,538 84 419,538 84 0 0CE+00 2 44E+00 2 44E+00 11 0000 11236404
Pa-231 1 1096E-08 419,538 84 419,538 84 0 00E+00 4 66E-03 4 66E-03
Pb-210 14712E-08 419,538 84 419,538 84 0 00E+00 6 17E-03 6 17E-03
Pm-147 3 5920E-07 419,538 84 419,538 84 QO 0DE+00 151E-01 151E-01
Pu-238 S 0700E-03 419,538 84 419,538 84 0 00E+00 2.13E+03 2.13E+03
Pu-239 1 8728E-02 419,538.84 419,538 84 0 00E+00 7 86E+03 7 B6E+03
Pu-240 8 3280E-03 419,538 84 419,538 84 0 00E+00 3 49E+03 3.49E+03
Pu-241 3 4460E-02 419,538 84 419,538 84 0 00E+00 145E+04 145E+04
Pu-242 2 0380E-06 419,538 84 419,538 84 0 00E+00 8 55E-01 8.55E-01
Ra-226 2 9640E-08 419,538 84 419,538.84 0 0CE+00 1.24E-02 1.24E-02
Ra-228 1.1922E-09 419,538 84 419,538 84 0 00E+00 5 00E-04 5 00E-04
Ru-106 3.5780€-19 419,538 84 419,538 84 0 00E+00 1 S0E-13 150E-13
Se-79 1.2520E-05 419,538 B4 419,533 84 0 00E+00 5 25E+00 5 25E+00
Sn-126 1.2050E-05 419,538 84 419,538 84 0 00E+00 5 O6E+00 5 O6E+00
Sr-90 6 1880E-01 419,538 84 419,538 84 0 0DE+00 2 60E+05 2 60E+05
Tc-99 4 4120E-04 419,538 84 419,538 84 0 00E+00 1 85E+02 185E+02
Th-229 6 9280E-09 419,538 84 419,538 84 0 00E+00 2 91E-03 291E-03
Th-230 1 7084E-06 419,538 84 419,538 84 0 00E+00 7.17E-01 7.17E-01
Th-232 1 1926E-09 419,538 84 419,538 84 0 00E+00 5.00E-04 S 00E-04
TI-208 3 4740E-08 419,538 84 419,538 84 0 OCE+00 1 46E-02 1.46E-02
U-232 9.2940E-08 419,538 84 419,538.84 0 0CE+00 3 90E-02 3.90E-02 Thermat Power
U-233 9 1680E-07 419,538 84 419,538 84 0 00E+00 3 85E-01 3 85€-01 Nominal Heat  Bounding
U-234 2.3440E-03 419,538 84 419,538 84 0 O0E+00 9 83E+02 9 83E+02 Output Heat Output
U-235 -2 3296E-06 419,538 84 0.00 9 46E-02 0 00E+00 9 46E-02 atts) {Watts)
U-236 2 6620E-05 419,538 84 419,538 84 0 00E+00 112E+01 1 12E401 3 98E+03 3 98E+03
U-238 -1.32HE-07 419,538 84 000 2 77E-01 2 21E-0t 2 T7E-01 Total Total
Y-90 6 1900E-01 419,538 84 419,538 84 0 00E+00 2.60E+05 2.60E405
Other Radionuclides - 2.87E+05 2 B7E+05
L Template Selection S ¥, Burnup S Y, and Checks  s: o .02 i
Tempiate Selection Summary T
From SFD Used |Basis for Parameter Differences:
Reactor Moderator| HEAVY WATER HEAVY WATER [This Template was used for the followng reasons:
Fuel Cladd ZIRC ZIRC [This fuel matches on all para except )
BOL HM Constituents u U
BOL Enrichment % Ot 5
Burmup Summary (MWd)* |Basis for bumup used n
From SFD Estimated |
Nominal [ 419 538.84|Nomsnal bumup set equal 10 bounding bumup.
Bounding| 419.538 84[Bounding bumup estmates by assuming BOL heavy metal mass was twiog EOL.
Checks B
Estimated Bumup/
B8 utipl Given p Estimated EOL HWGiven EOL HM
Nominal | 32.83
Bounding | 32 83|

*Reactor shutdown, core removal, storage, shipping of other date confirming that irradiation ceased for fuel
*Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup valves {(MWdMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-474 of D-585
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Fuel Radionuclide Inventory Worksheet

iL Fuel and Template Information ... . .iiu Estimated
Fuel Name HWCTR SPRO (U02) ALUM LEU 'Fuel decay start date 1964 Canister usage:
SNFID# 115 Estimates as of 2030 18“x10*
Fuel Units & Descr- 3 - TUBE Template HFBR (Heavy Water Alum , 10 to 20%, U) 008
Heavy Metal Mass- BOL= EOQL=6 49%g 3Template Burnup(MWd) 15
ROD Storage Ste SRS Template BOL Heavy Metal Mass (MT) 0 00034251
Template Decay Tiame 65 years
11 Estimates . =~ m Xa Xy - - b Yn Yo Gamma Sources
Photon Total
Ccimwd From Nominal Bounding Fue! nital Activity N | Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide © Template Fuel Burnup (MWd)® Burmup (MWd)’ {Ci) . Inventones(Cl) Inventories(Ci) Group ~  (bounding)
Ac-227 5 3460E-09 6,176 98 6,176 98 0 OOE+00 3.30E-05 3 30E-05 Avg MeV
Am-241 2 9433E-02 6,176 98 6,176 98 0 D0E+00 1.82E+02 1 82E+02 00150 2 149E+14
Am-242m 7.2600E-06 6,176 98 6,176 98 0 00E+00 4 48E-02 4 48E-02 00250 4 444E413
Am-243 6.3740E-06 6,176 98 6,176 98 0 00E+00 3 94E-02 3 ME-02 00375 3 8926413
C-14 2.9460E-08 6,176 98 6,176 98 0 00E+00 1 82E-04 182E-04 0.0575 4 378E+13
C1-36 5 9507E-35 6,176 98 6,176 98 0 00E+00 3 68E-31 3 68E-31 00850 2 493E+13
Cm-243 7.3933E-07 6,176 98 6,176 98 0 00E+00 4.57E-03 4 57E-03 01250 1.620E413
Ccm-244 1 9660E-0S 6,176 98 6,176 98 0 00E+00 1.21E-01 1.21E-01 0.2250 2 147E+413
Co-60 4 3927E-08 6,176 98 6,176 98 0 00E+00 271E-04 2.71E-04 03750 9.351E+412
Cs-134 5 7507E-10 6,176 98 6,176 98 0 D0E+00 3 55E-06 3 55E-06 05750 1642E+14
Cs-135 4 8607E-06 6,176 98 6,176.98 0 00E+00 3 00E-02 3 00E-02 0.8500 1 575E412
Cs-137 7 1533E-01 6,176 98 6,176 98 0 00E+00 4 42E+03 4 42E+03 1.2500 5.673E+11
Eu-154 5 5553E-04 6,176 98 6,176 98 0 O0E+00 3 43E+00 3 43E+00 17500 + 4 106E+10
Eu-155 7 5800E-06 6,176 98 6,176 98 0 00E+0Q 4 68E-02 4 68E-02 2.2500 4.340E+406
Fe-55 8 7333E-09 6,176 98 6,176 98 0 0OE+00 5 39E-05 5.39E-05 2.7500 1 108E+06
H-3 3 7313E-04 6,176 98 6,176 98 0 00E+00 2 30E+00 2.30E+00 3.5000 2271E+04
1-129 7.1600E-07 6.176 98 6,176 98 0 0OE+00 4 42E-03 4 42E-03 5.0000 9 495E+03
Kr-85 5.5793E-03 6,176 98 6,176 98 0 QOE+00 3 45E+01 3 45E+01 7.0000 1 064E+03
Np-237 4 2207E-06 6,176 98 6,176 98 0 00E+00 2.61E-02 2 61E-02 110000 1.204E402
Pa-231 8 3333E-09 6,176 98 6,176 98 0 00E+00 5 15E-05 5.15E-05
Pb-210 2 4613E-12 6,176 98 6,176 98 0 00E+00 1 52E-08 1.52E-08
Pm-147 3 1780E-07 6,176 98 6,176 93 0 00E+00 1 96E-03 196E-03
Pu-238 3 8753E-03 6,176 98 6,176 98 0 00E+00 2 39E+01 2.39E+01
Pu-239 1.0300E-02 6,176 98 6,176 98 0 00E+00 6 36E+01 6 36E+01
Pu-240 5 3920E-03 6,176 98 6,176 98 0 OCE+00 3 33E+01 3.33E+01
Pu-241 4.3067€-02 6,176 98 6,176 98 0 00E+00 2.66E+02 2 66E+02
Pu-242 3 0713E-06 6,176 98 6,176 98 ©0 DOE+00 1 90E-02 1 90E-02
Ra-226 S 8127E-12 6,176 98 6,176 98 0 0OE+00 359£-08 3 59E-08
Ra-228 4 5447E-14 6,176 98 6,176 98 0 DOE+00 2 81E-10 2 81E-10
Ru-106 3.0860E-19 6,176 98 6,176.98 0 00E+00 1.91E-15 11E-15
Se-79 1.2533E-05 6,176 98 6,176 98 0 00E+00 7.74E-02 7.74E-02
Sn-126 1 1393E-05 6,176 98 6,176 98 0 00E+00 7 04E-02 7 0AE-02
Sr-90 6 3033E-01 6,176 98 6,176 98 0 00E+00 3 89E+03 3 89E+03
Tc-99 4 3527E-04 6,176 98 6,176 98 0 0OE+00 2 69E+00 2 69E+00
Th-229 5.2893E-12 6,176 98 6,176 98 0 00E+00 3.27E-08 3 27E-08
Th-230 4 6820E-10 6,176 98 6,176 98 0 00E+00 2.89E-06 2 8SE-06
Th-232 5 1647E-14 6,176 98 6,176.98 0 00E+00 319E-10 319E-10
TH208 4 9873E-09 6,176 98 €.176 98 0.00E+00 3 08E-05 3 08E-05
U-232 1.3513£-08 6,176.98 6,176 98 0 00E+00 8 35E-05 8 35E-05 Thermal Power
U-233 1.3927E-09 6,176 98 6,176 98 0 00E+00 8 60E-06 8 60E-06 Heat Bound:
U-234 1 1380E£-06 6,176 98 6,176 98 0 DOE+00 7 03E-03 7 03E-03 Output Heat Output
U-235 -2 5335606 6,176 98 0.00 4.21E-03 0 00E+00 4.21E-03 (Watts) (Watts)
U-236 1.3007E-05 6,176 98 6,176 98 0 00E+00 8 03E-02 8 03E-02 5 73E+01 5 73E+01
U-238 -1 4207E-08 6,176 98 000 3 67E-03 3 58E-03 3 67E-03 Total TJotal
Y-90 6 3053E-01 6,176 98 6.176 98 0 00E+00 3 89E+03 3 B9E+03
Other Radionuckdes 4 21E+03 4 21E403
{TT1. Template Selection § v, Burnup § y, and Checks s/ oo
[Template 5 S y .
From SFD Used Basis for Parameter Differences.
Reactor Moderator HEAVY WATER HEAVY WATER [Tres Template was used for the followng reasons
Fuel Claddi ALUM ALUM [Thes fuet matches on all p except [{ )
BOLHMC Y Y]
BOL Enrichment % 1010 20 e ~ -
Bumup Summary (MWd)* - Basis for bumup used in
From SFD Estimated
[ 6 176 98]Nominal bumup set equat to bounding bumup
Bounding | 6 176 96]Bounding bumup esbmated by assuming BOL heavy metal mass was twce EOL.
Checks
Estimated Burnup/
p Muttipl Grven Burnup Estimated EOL HWGiven EOL HM
Nominat [ 1085
Bounding | 1085 -
'Reactor shutdown core removal storage, shipping of other date confirming that irradiation ceased for fuel
2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specitic bumup values (MWdMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-475 of D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information,, ... 7 4 Estimated
Fuel Name: HWCTR SPRO (U02) SST LEU "Fuel decay stast date. 1964 Canster usage
SNF ID # 978 Estimates as of 2030 18°x10*
Fuel Units & Descr 5+ TUBE Template: HFBR (Heavy Water, SST, 0 to 5%, U)
Heavy Metal Mass BOL= , EOL=B9 362kg ”remplala Burnup(Mwd): 5
ROD Storage Site* INEEL Template BOL Heavy Metal Mass (MT) 000034251
Template Decay Time 65 years
11, Estimates > » “~ m Xa Xy b Yn Yo Gamma Sources
Photon Total
CuMWd From i Bounding Fuel  Initial Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fue! Bumup (MWd)® Burnup (MWd)® {Ci) Inventones(Ci}  Inventories(Ci) Group {bounding)
Ac-227 9 2380E-09 85,315 00 85,315 00 0 00E+00 7 8BE-04 7.88E-04 Avg. MeV
Am-241 2 2020€E-01 85,315 00 85,315 00 0 00E+00 1 88E+04 1 88E+04 00150 2.731E+15
Am-242m 8 9860E-05 85,315.00 85,315 00 0 00E+00 7 67E+00 7 67E+00 00250 5.281E+14
Am-243 5.2240E-05 85,315 00 85,315 00 0 00E+00 4 46E+00 4 46E+00 00375 47126414
C-14 2 2080£-02 85,315 00 85,315 00 0 00E+00 1 88E+03 1 88E+03 00575 7268E+14
CI-36 4 1880E-04 85,315 00 85,315 00 0 00E+00 3 57E+01 357E+01 00850 2818E+14
Cm-243 8 0820E-06 85,315 00 85,315 00 0 00E+00 6 90E-01 6 90E-01 0.125%0 1830E+14
Cm-244 2 3260E-04 85,315 00 85,315 00 0 O0E+00 1 98E+01 1 98E+01 0.2250 2 405E+14
Co-60 9 9520E-02 85,315 00 85,315.00 0 00E+00 8 49E+03 8 49E+03 03750 1 044E+14
Cs-134 7.2160E-10 85,315 00 85,315 00 0 00E+00 6.16E-05 6 16E-05 05750 2.274E+15
Cs-135 3 7460E-06 85,315 00 85,315 00 0 0CE+00 3 20E-01 3 20E-01 0 8500 1928E+13
Cs-137 7 2140E-01 85,315 00 85,315 00 0 00E+00 6 15E+04 6 15E+04 12500 6 352E+14
Eu-154 8 2120E-04 85,315 00 85,315 00 0 00E+00 7 1E+01 7 01E+01 17500 4 757E+11
Eu-155 12284E-05 85,315 00 85,315 00 0 00E+00 1 05E+00 1.05E+00 22500 3381E+09
Fe-55 1 8062E-05 85 315 00 85,315 00 0 OOE+00 1 54E+00 1 54E+00 2 7500 3 553E+08
H3 8 2700E-03 85,315 00 85,315 00 0 00E+00 7 06E+02 7 06E+02 3 5000 1794E+06
1-129 9 1660E-07 85,315 00 85,315 00 0 00E+00 7 B2E-02 7 82E-02 5 0000 7 450E+05
Kr-85 4 6540E-03 85,315 00 85,315 00 0 00E+00 3 97E+02 3 97E+02 7 0000 8.295E+04
Np-237 2 1B00E-05 85,315 00 85,315 00 0 00E+00 1 86E+00 1 86E+00 11 0000 9.351E+03
Pa-231 1.2982E-08 85,315 00 85,315 00 0 O0E+00 1.11E-03 1 11E-03
Pb-210 1 3604E-08 85,315 0 85,315 00 0 O0E+00 1.16E-03 1 16E-03
Pm-147 2 848B0E-07 85,315 00 85,315 00 0 O0E+00 2 43E-02 2 43E-02
Pu-238 2 8680E-02 85,315 00 85,315 00 0 00E+00 2 45£+03 2 45E+03
Pu-239 6 5040E-02 85,315 00 85,315 00 0 00E+00 5 S5E+03 5 55E+03
Pu-240 2 6620E-02 85,315 00 85,315 00 0 00E+00 2 27E+03 2 27E+03
Pu-241 3 2120E-01 85,315 00 85,315 00 0 00E+0Q 2 74E+04 2 74E+04
Pu-242 1 6742E-05 85,315 00 85,315 00 0 00E+00 1 43E+00 1.43E+00
Ra-226 2 7420E-08 85,315 00 85,315 00 0 00E+00 2 34E-03 2.34E-03
Ra-228 2 0880E-10 85,315 00 85,315 00 0 00E+00 1 78E-05 1.78E-05
Ru-106 8 1300E-19 85,315 00 85,315 00 0 00E+00 6 94E-14 6 94E-14
Se-79 2 8480E-05 85,315 00 85,315 00 0 00E+00 2 43E+00 2 43E+00
Sn-126 1.7790E-05 85,315 00 85,315 00 0 00E+00 1.52E+00 1 52E+00
Sr-90 5 0780E-01 85,315 00 85,315.00 0 00E+00 4.33E+04 4 33E+04
Tc-99 4.3360E-04 85,315 00 85,315 00 0 00E+00 3 70E+01 3 70E+01
Th-229 3.1120E-09 85,315 00 85,315 00 0 00E+00 2 66E-04 2 66E-04
Th-230 1 5812E-06 85,315 00 85,315 00 0 O0E+00 1.35E-01 1 35E-01
Th-232 2 0900E-10 85,315 00 85,315 00 0 00E+D0 178E-05 178E-05
TH208 1 1448E-07 85,315 00 85,315 00 0 00E+00 977E03 9 77E-03
U-232 3 1000E-07 85,315 00 85,315 00 0 0OE+00 2 64E-02 2 64E-02 Thermal Power
u-233 4 1460E-07 85,315 00 85,315 00 0 00E+00 3 54E-02 3 54E-02 Nominal Heat Bounding
U-234 2 1720E-03 85,315 00 85,315 00 0 00E+00 1 85E+02 1 85E+02 Output Heat Output
U-235 -1 7016E-06 85,315 00 000 193E-02 0 00E+00 193E-02 {Watts) (Watts)
U-236 2 6100E-05 85,315 00 85,315 00 0 00E+00 2.23E+00 2.23E+00 1 90E+03 1.90E+03
U-238 -5 1201E-07 85,315 00 000 5 65E-02 1.27E-02 5 65E-02 Total Totat
Y-90 5 0800€-01 85,315 00 85,315 00 0 00E+00 4.33E+04 4 33E+04
Other Radionuchdes 5.52E+05 5 52E+05
11, Template Selection S ¥, Burnup S Y, and Checks " Tl < woin
Template S S Y
From SFD Used {Basis for Parameter Dfferences:
Reactor Moderator-| HEAVY WATER HEAVY WATER This Tempilate was used for the following reasons:
Fuel Cladding SST SST [ This fuel maiches on al p except enrich ).
BOL HM Constituents u U
BOL Enrichment % 0tS
Burnup Summary (MWd)* |Basis for bumup used in esti
From SFD Estimated
Nomlnal| 85.315 (X bumup set equal % bounding bumup
Boundnng] 85,315 00{Bounding bumup estmated by assurming BOL heavy metal mass was twice EOL.
Checks
Estimated Bumup/
Burnup ip Given Burnup E: d EOL HW/Given EOL HM
Nominat | 3270
Bounding | 32 70|
"Reactor shutdown, core removal, storage, shippmg or other date confirming that iradiation ceased for tuel
#Total bumup for al fuel associated with thes worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-476 of D-585
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Fuel Radionuclide Inventory Worksheet -

1
H L. Fuel and Template Information’ [, 5.+ ..o Estimated
[ Fuel Name HWCTR SPRO (UO2) ZR LEU "Fuel decay start date- 1964 Canister usage*
N SKFID#. 772 Estimates as of 2030 18“x10°
Fuel Units & Descr: 48 - TUBE Template HFBR (Heavy Water, Zirc , 010 5% U)
Heavy Metal Mass  BOL= , EOL=180 922kg Template Burnup{MWd} 5
N ROD Storage Site INEEL Template BOL Heavy Metal Mass (MT) 0 00034251
' Template Decay Time* 65 years
X 1I. Estmates - ~ s « m Xn Xy b ¥Yn Yo Gamma Sources
. Photon Totat
. - CUYMWd From Nominal Bounding Fuel  jnitial Actrvity N | Fuel  Bounding Fuel Energy  Photons/sec
I - Radionuclide Template Fuel Burnup (MWd)® Burnup (MWd)? (C1) Inventories{Ci) Inventones(Ci) Group {bounding)
' Ac-227 7 7980E08 173,423 00 173,423 00 0 00E+00 1.35E-03 1.35E-03 Avg MeV —
et Am-241 2 3560E-02 173,423 00 173,423 00 0 00E+00 4 09E+03 4 09E+03 00150 5.936E+15
Am-242m 3 0880E-06 173,423 00 17342300 0 00E+00 5 36E-01 5.36E-01 00250 1.226E+15
- Am-243 2 0520E-06 173.423 00 173,423.00 0 00E+00 3 56E-01 3 56E-01 00375 1079E+15
C-14 1 1222E-03 173,423 00 173,423 00 0 00E+00 1 95E+02 1.95E+02 0.0575 1 195E415
. Cl-36 8 3760E-11 173,423 00 173,423 00 0 00E+00 1 45E-05 1 45E-05 00850 6 B77E+14
— Cm-243 2 4260E-07 173.423 00 173,423 00 0 00E+00 4 21E-02 4 21E-02 01250 4 470E4+14
Cm-244 3 3140E-06 173,423 00 173,423 00 0 OCE+00 5 75E-01 5 75E-01 0.2250 5919E+14
Co-60 1.2454E-03 173,423 00 173,423 00 0 00E+00 2 16E+02 2 16E+02 03750 2.578E+14
. Cs-134 3.3040E-10 173,423 00 173,423 00 0 00E+00 6 73E-05 5 73E-05 0 5750 4 611E+15
i Cs-135 7.9140E-06 173,423 00 173,423 00 0 O0E+00 1 37E+00 1 37E+00 0 8500 4 405E+13
N Cs-137 7 1580E-01 173,423 00 173,423 00 0 DOE+00 124E+05 1 24E+05 1.2500 3 183E+13
i Eu-154 6 0500E-04 173,423 00 173,423 00 0 00E+00 1 05E+02 1 05E+02 17500 1 138E+12
Eu-155 9 4860E-06 173,423 00 173.423 00 0 DOE+00 1 65E+00 1 65E+00 22500 2.048E+08
R Fe-55 1 9322E-08 173,423 00 173.423 00 0 00E+00 3.35E-03 3.35E-03 2.7500 2 128E+08
H3 4 4180E-03 173,423.00 173,423 00 0 0DE+00 7.66E+02 7 66E402 3.5000 B 672E405
l t' 1-129 7 5020E-07 173,423 00 173,423 00 0 00E+00 1.30E-01 1.30E-01 5 0000 3639E+05
Kr-85 5 4940E-03 173.423 00 173,423 00 0 DOE+00 9 53E+02 9.53E+02 7.0000 4 092E+04
Np-237 S 8040E-06 173,423 00 173,423 00 0 00E+00 1 01E+00 1.01E+00 110000 4 642E403
Pa-231 1 1096E-08 173,423 00 173,423 00 0 00E+D0 192E-03 192E-03
iy Pb-210 14712E-08 173,423 00 173,423 00 0 00E+00 2 55E-03 2 55E-03
", Pm-147 3 5920E-07 173.423 00 173,423 00 0 O0E+00 6 23E-02 6 23E-02
; Pu-238 5 0700E-03 173.423 00 173,423 00 0 00E+00 8 79E+02 8 79E+02
Pu-239 1 872BE-02 173,423 00 173423 00 0.00E+00 3 25E+03 3 25E+03
Pu-240 8 3280E-03 173,423 00 173,423 00 0 0CE+00 1 44E+03 1 44E+03
4 Pu-241 3 4460E-02 173,423 00 173,423 00 0 OCE+00 5 98E+03 5 98E+03
13 Pu-242 2 0380E-06 173,423 00 173,423 00 0 DOE+00 3 53E-01 3 53E-01
vt Ra-226 2 9640E-08 173,423 00 173,423 00 0 00E+00 5.14E-03 5 14E-03
— Ra-228 1 1922E-09 173,423 00 173,423 00 0 00E+00 2 07E-04 2 07E-04
Ru-106 3 5780E-19 173.423 00 173,423 00 0 00E+00 6.21E-14 6.21E-14
Se-79 1 2520E-05 173,423 00 173,423 00 0 00E+00 2.17E+00 2 17E+00
} Sn-126 1 2050E-05 173,423.00 173,423 00 0 00E+00 2 09E+00 2 09E+00
Sr-90 6 1880E-01 173.423.00 173,423 00 0 DOE+00 1.07E+05 1 07E+05
— Tc-99 4 4120E-04 173,423 00 173,423 00 0 00E+00 7.65E+01 7 65E+01
Th-229 6 92B0E-09 173,423 00 173,423 00 0 OOE+00 1 20E-03 1.20E-03
Th-230 1 7084E-06 173,423 00 173,423 00 0 00E+00 2 96E-01 2 96E-01
Th-232 1.1926E-09 173.423 00 173,423 00 0 00E+00 2 07E-04 2 O7E-04
i TH208 3.4740E-08 173,423 00 173,423 00 0 00E+00 6 02E-03 6 02E-03
L_ U-232 9.2940E-08 173,423 00 173.423.00 0 00E+00 1 61E-02 1.61E-02 Thermal Power
U-233 9 1680E-07 173,423 00 173,423 00 0 00E+00 1.59E-01 1.59E-01 [ | Heat Bounding
U-234 2 3440E-C3 173,423 00 173,423.00 0 00E+00 4 07E+02 4 07E+02 Qutput @ Heat Output
U-235 -2.3296E-06 173,423 00 000 3.91E-02 0 00E+00 3 91E-02 (Watts) * (Watts)
: U-236 - 2 6620E-05 173,423 00 173,423 00 0 00E+00 4 62E400 4 62E+00 1 65E403 1.65E+03
U-238 -1 3291E-07 173,423 00 000 1 14E-01 9 13E-02 1 14E-01 Total Total
— Y-90 6 1900E-01 173,423 00 173,423 00 0 OOE+00 1 07E+05 1 07E+05
— Other Radionuctdes 1.19E+05 1 19E+05 N
| J11. Template Sclection S v, Bornup S v, and Checks 7 sro e 54
. Template S S y :
From SFD Used |Basis for Parameter Driferences-
. Reactor Moderator:|  HEAVY WATER HEAVY WATER | This Template was used for the followny reasons
Fuet C! ing ZIRC ZIRC fuel matches on all p except )
BOL HM Constituents U u
| B80L Enrichment % OS5
I - [Bumup Summary (MWd)* [|Basis for burnup used in
From SFD Estimated
inal 173 423 DOjNominal bumup set equal o bounding burmup
{ Bounding | 173 423 00JBounding bumiup estmated by assuming BOL heavy metal mass was twice EOL
1 = :
Estimated Burnup/
_ Burnup Muttip Given Bumup d EOL HW/Given EOL HM
1 Nommnal] 3283 259
el Bounding | 3283
— "Reactor shutdown, core removal storage, shipping or other date confirming that wradiation ceased for fuel -
2Total bumnup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdAMT}
1
)
~—
}
|
hd DOE/SNF/REP-078 March 2003
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Fuel Radionuchde Inventory Worksheet

L Fuel and Template Information ", ;% .= . Estimated
Fuel Name HWCTR TFEN (U-ZR) LEU "Fuel decay start date. 1964 Canister usage
SNF 1D #- 880 Estwnates as of: 2030 18"x15°
Fuel Units & Descr: 11 - TUBE Template: HFBR (Heavy Water, Zirc, 0 to 5%, U)
Heavy Metal Mass. BOL= , EOL=162.082kg *Template Burnup(MWd): 5
ROD Storage Site* INEEL. Template BOL Heavy Metal Mass (MT): 0 0003425%
Template Decay Time 65 years
II. Eshmates * ~ ~ » ~ m Xn Xp b Yn Yo Gamma Sources
Photon Total
C/MWd From Nominal Bounding Fuel jninal Activity  Nominal Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template Fuel Burnup (MWd)® Burnup (MWd)* (Ci) Inventories(Ci}  Inventones{(Ci) Group (bounding)
Ac-227 7 7980E-09 155,363 95 155,363 95 0 00E+00 1.21E-03 1.21E-03 Avg MeV
Am-241 2 3560E-02 155,363 95 155,363 95 0 00E+00 3 66E+03 3 66E+03 00150 5 31BE+15
Am-242m 3 0880E-06 155,363 95 155,363 95 0 OCE+00 4 80E-01 4 80E-01 0.0250 1098E+15
Am-243 2 0520E-06 155,363 95 155,363 95 0 00E+00 3 19E-01 3.19E-01 0.0375 9 669E+14
C-14 1 1222E-03 155,363.95 155,363 95 0 00E+0Q 174E402 1 74E402 00575 1071E+15
CI-36 8 3760E-11 155,363.95 155,363 95 0 00E+00 1 30E-05 1.30E-05 00850 6 160E+14
Cm-243 2 4260E-07 155,363.95 155,363 95 0 00E+00 3 77E-02 3.77E-02 01250 4 004E+14
Cm-244 3 3140E-06 155,363 95 155,363 95 0 00E+00 5 15E-01 5 15E-01 0.2250 5.303E+14
Co-60 12454E-03 155,363 95 155,363 95 0 00E+00 1 93E+02 1 93E+02 03750 2.310E+14
Cs-134 3 3040E-10 155,363 95 155,363 95 0 O0E+00 5 13E-05 5 13E-05 05750 4 131E415
Cs-135 7 9140E-06 156,363 95 155,363 95 0 OOE+00 1.23E+00 1.23E+00 0 8500 3 946E+13
Cs-137 7 1580E-01 155,363 95 155,363.95 0 DOE+00 1.11E405 1 11E+05 12500 2851E+13
Eu-154 6 0S00E-04 155,363 95 155,363.95 0 OOE+00 9 40E+01 9 40E+01 17500 1019E+12
Eu-155 9 4860E-06 155,363 95 155,363.95 0 00E+00 1 47E+00 147E+00 2 2500 1 835E+08
Fe-55 1 9322E-08 155,363 95 155,363 95 0 00E+00 3 00E-03 3 00E-03 27500 1 906E+08
H-3 4 4180E-03 155,363 95 155,363 95 0 00E+00 6 86E+02 6 BEE+02 3 5000 7 769E+05
1-129 7.5020E-07 155,363 95 155,363 95 0 00E+00 1.17E-01 117E-01 5 0000 3.260E+05
Kr-85 5 4940E-03 155,363 95 155,363 95 0 00E+00 8 54E+02 8.54E+02 7 0000 3 665E+04
Np-237 5 8040E-06 155,363 95 155,363 95 0 00E+00 9 02€-01 9 02E-01 11 0000 4 159E+03
Pa-231 1.1096E-08 155,363 95 155,363 95 0 O0E+00 1 72E-03 1 72603
Pb-210 1.4712E-08 155,363 95 155,363 95 0 00E+00 2 29E-03 2.29E-03
Pm-147 3 5920E-07 155,363 95 155,363 95 0 0CE+00 5 58E-02 5 58E-02
Pu-238 5 0700£-03 155,363 95 155,363 95 0 00E+00 7 88E+02 7 88E+02
Pu-239 1 8728E-02 155,363 95 155,363 95 0 OOE+00 291E+03 2 91E+03
Pu-240 8 3280E-03 155,363 95 155,363 95 0 00E+00 1 29E+03 1 29E+03
Pu-241 3 4460E-02 155,363.95 155,363 95 0 00E+00 5 35E+03 5 35E403
Pu-242 2 0380E-06 155,363 95 155,363 95 0 00E+00 3 17E-01 317E-01
Ra-226 2 9640E-08 155,363 95 155,363 95 0 00E+00 4 60E-03 4 60E-03
Ra-228 1 192209 155,363 95 155,363 95 0 00E+00 1 85E-04 1 85€6-04
Ru-106 3 5780E-19 155,363 95 155,363.95 0 0OE+00 5 56E-14 5 56E-14
Se-79 1 2520E-05 155,363 95 156,363.95 0 O0E+00 1 95E+00 1 95E+00
Sn-126 1 2050E-05 155,363 95 155,363.95 0 O0E+00 1.87E+00 1 87E+00
Sr-90 6 1880E-01 155,363 95 155,363 95 0 00E+00 9 61E+04 9 61E+04
Tc-99 4 4120E-04 155,363 95 155,363 95 0 DOE+00 6 85E+01 6 85E+01
Th-229 6 9280E-09 155,363 95 155,363 95 0 DOE+00 1 08E-03 1 08E03
Th-230 1 7084E-06 155,363 95 155,363 95 0 00E+00 2 65E-01 2 65E-01
Th-232 1 1926E-09 155,363 95 155,363 95 0 O0E+00 1 85E-04 1 85E-04
T1-208 3.4740E-08 155,363 95 155,363 95 0 00E+00 5 40E-03 5 40E-03
U-232 9 2940E-08 155,363 95 155,363 95 0 0CE+00 1 44E-02 1 44E-02 Thermal Power
U-233 9 1680E-07 155,363 95 155,363 95 0 0CE+00 1 42E-01 142E-01 N | Heat B g
U-234 2 3440E-03 155,363 95 155,363 95 0 00E+00 3 64E+02 3 64E+02 Output ~ Heat Output
U-235 -2.3296E-06 155,363.95 000 3 50E-02 0 00E+00 3 50E-02 (Watts) (Watts)
U-236 2 6620E-05 155,363.95 155,363 95 0 00E+00 4 14E+00 4.14E+00 1 47E+03 1 47E+03
U-238 -1.3291E-07 155,363.95 000 1 02E-01 8 1BE-02 1 02E-01 Total Total
Y-90 6 1900E-01 155,363.95 155,363 95 0 00E+00 9 62E+04 9 62E+04
Other Radionuchdes ” 1 06E+05 1 O6E+05
111, Template Selection S vy, Burmup S -y, and Checks ~&.' 1« 7~ 3 woi
Template Sel S y -
From SFD Used |Basis for Parameter Differences:
Reactor Moderator HEAVY WATER HEAYY WATER Thes Template was used for the fotiowing reasons
Fuel Cladding ZIRC ZIRC [ Thes fuel matches on afl p except [{ )
BOL HM C U U
BOL Enrichment % QtoS
|Bumup Summary (Mwad)* |Basis for burnup used in
From SFD Estimated 1
Nomunal | 155 363 95]Nomnal bumup set equal to bounding bumup.
Bounding | 155 363 95]Bounding bumup estimated by assuming BOL heavy metal mass was twos EQL.
Checks
Estimated Burnup/
Burnup Multip Given Burnup Esti EOL HW/Given EOL HM
Nominal.{ 32.83 [ 259)
Bounding-{ 32.83]
'Reactor shutd core storage, shipping of other date confirming that Iradiation ceased for fuel

Total bumup for al fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWaMT)
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Fuel Radionuclide Inventory Worksheet

1 Fuel and Template Information ;=7 2 . Estimated
Fuel Name HWCTR TMT-1-2 & 1-3(U/TH) TFuel decay start date 1964 Canister usage
SNFID# 112 Estimates as of 2030 18°x15*
Fuel Units & Descr 2-TUBE Template (Worst Case}
Heavy Metal Mass BOL= : EOL=77.91kg 2Template Burnup{MWd) €25
ROD Storage Site- INEEL Template BOL Heavy Metal Mass (MT): 0 00186865 _
Template Decay Time: 65 years
11, Eshmates %7+ ~ m Xn X b ¥Yn Yo Gamma Sources
A . Photon Total
CYVMWd From Normnal Bounding Fuel qnitial Activity 1 I Fuel ding Fuel Energy  Photons/sec
R hde - Template Fuel Burnup (MWd)? Bumnup (MWd)? (ch ‘Invertones(Ci) inventones{(Ci) Group (bounding)
Ac-227 2 6528E-06 27369 547 39 0 COE+00 7 26E-04 145E-03 Avg MeV
Am-241 8 6432E+00 27369 547 39 0 00E+D0 2 37E+03 4 73E403 00150 3426E+14
Am-242m 1 4688E-02 27369 547 39 0 00E+00 4 02E+00 8 04E+00 00250 6.503E+13
Am-243 16272E-02 27369 647 39 0 O0E+00 4 45E400 B8 91E+00 00375 6.347E+13
C-14 1.2046E-01 27369 547 39 0 00E+00 3 30E+01 6 59E+01 00575 1.215E+14
C1-36 2.2849E-03 27369 547.39 0 0OE+00 6.25E-01 1 25E+00 0 0850 3424E+13
Cm-243 4 1760E-04 273.69 547.39 0 DOE+00 1 14E-01 2.29E-01 01250 2 301E+13
Cm-244 5.3440E-02 27369 547.39 0 00E+00 146E+01 2 93E+401 0.2250 2 944E+13
Co-60 5 4296E-01 27369 547.39 0 00E+00 1 49E+02 2 97E+02 0.3750 1.281E413
Cs-134 1 4346E-08 273 69 547 39 0 DOE+00 3 93E-06 7 B5E-06 0.5750 2.147E+14
Cs-135 4 3976E-04 27369 547.39 0 00E+00 1 20E-01 2 41E-01 0.8500 32126412
Cs-137 1 0528E£+01 27369 547 39 0 00E+00 2 BBE+03 5 76E+03 1 2500 2391E+13
Eu-154 1 1156E-01 273 69 547 39 0 00E+00 3 05E+01 6 11E+01 17500 8 930E+10
Eu-155 1 0445E-03 27369 547 39 0 00E+00 2.86E-01 5 72E-01 2.2500 1.237E+08
Fe-55 9 8542E-05 27369 £47.39 0 OCE+00 2 70E-02 5 39E-02 27500 1.262E+09
H-3 4 5119E-02 273 69 547.39 * 0 00E+00 1.23E401 2 47E+01 3.5000 6 S05E405
1-129 1.0618E-05 27369 547.39 0 00E+00 291E-03 5 81E-03 5 0000 2 7HES
Kr-85 8 6191E-02 27369 547.38 0 00E+00 2.36E+01 4 72E+01 7 00C0 3 086E+04
Np-237 2 0592E-04 27369 547.39 0 0OE+00 5 B4E-02 113e-01 110000 3 505E403
Pa-231 2 8720E-06 27363 547.39 0 00E+00 7 86E-04 157603
Pb-210 8 0265E-08 273 69 547 39 0 DOE+00 2.20E-05 4 39E-05
Pm-147 6 1354E-06 273 69 547 39 0 00E+D0 1 68E-03 3 36E-03
Pu-238 2 3536E+00 273 69 547 39 0 00E+00 6 44E4+02 1.29E403
Pu-239 4 1616E-01 273 69 547 39 0 00E+00 1.14E+02 2 28E+02
Pu-240 2.9200E-01 27369 547.39 0 0CE+00 7.99E+01 1 60E+02
Pu-241 1 1490E+401 273 69 547.39 0 DOE+00 3 14E403 6.29E+03
Pu-242 2 4560E-03 273 69 547.39 0 00E+00 6 72E-01 1.34E+00
Ra-226 16171E-07 27369 547.39 0 00E+00 4 43E-05 8 85E-05
Ra-228 6 0192E-07 27369 547.39 0 00E+00 1 65E-04 3 20E-04
Ru-106 1 3163E-15 273 69 547.39 0 00E+00 3 60E-13 7 21E13
Se-79 19176E-04 27369 547.39 0 00E+D0 5.25E-02 1 05E-01
Sn-126 1 6666E-04 273 69 547 39 0 00E+00 4.56E-02 9 12E-02
Sr-90 9 7004E+00 27369 547 39 0 00E+00 2 65E+03 5 31E+03
Tc-99 6 7654E-03 27369 547 39 0 00E+00 1.85E+00 3.70E+00
Th-229 2.7664E-06 27369 547.39 0 00E+00 7.57E-04 151E-03
Th-230 9.3206E-06 27369 547.39 0 00E+00 2 55E-03 5 10E-03
Th-232 -4 2431E-09 273 69 000 1 59E-03 1 58E-03 1 59€-03
T1-208 6 S604E-05 273.69 547.39 0 00E+00 1 80E-02 3 59E02
U-232 1 7765E-04 27369 547.39 0 DDE+00 4 86E-02 9 72E-02 Thermal Power
U-233 3 6128E-04 273 69 547.39 0 00E+00 9 89E-02 1 98E-01 [ 1 Heat g
U-234 1 2788E-02 27369 547.39 0 00E+00 3 SOE+00 7 00E4+00 Output Heat Output
U-235 6 7486E-04 273 €9 547.39 3 36E-02 1.91E-01 3.48E-01 (Watts) (Watts)
U-236 2.3485E-04 27369 547.39 0 00E+00 6 43E-02 1.29€-01 1 4SE+02 2.90E402
U-238 1.1581E-04 27369 547.39 4 19E-03 35902 6 76E-02 Total Total
Y-90 9 7028E+00 27369 547.39 0 D0E+00 2 66E+03 5 31E+03
Other Radionuclides 1 19E+04 2 37E+04 ~
TIL Template Selection S v, Burnup S: v, and Checks =+ + &/ (adatiiar -
Temp Y —1
From SFD - Used |Basis for Par Drfferences:
Reactor Moderator HEAVY WATER {(Worst Case)
Fuel Claddmg 2IRC SST/inconel hes et chdnt closely match any exstng templates therelore the worst case template was used.
BOL HM Constituents ThandU U Th,&Pu
BOL Enrichment % 0to 100 - -
[Burnup Summary (MWd)* . . Basis for burnup used in
From SFD Estimated
nat [ 273,69 Normnal bumup taken from SFD and converted fo MWd using BOL=78 196kg
Bounding | 547 39]Bounding burmup assumed 1o be twice nommal bumup
Estimated Burnup/
p phi Given Bumup Estimated EOL HWGiven EOL HM
Nominal 010! 274
Boundmg | 021
"Readtor shutdown, core removal, storage, shipping o other date confirming that irradiation ceased for fuel
2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWaMT)
DOE/SNF/REP-078 March 2003
Rewvision 0 Page D-479 of D-585



Fuel Radionuchide Inventory Worksheet
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L Fuel and Template Information ™ ;.. .5 Estimated
Fuel Name* HWCTR TWNT (U METAL) LEU "Fuel decay start date* 1964 Canister usage
SNF ID #. 791 Estimates as of. 2030 18°x15'
Fuel Units & Descr: 15 - TUBE Template HFBR (Heavy Water, Zirc, 0 to 5% U)
Heavy Metal Mass: BOL= , EOL=321 82kg *Template Bumup(MWd): 5
ROD Storage Srte: INEEL Template BOL Heavy Metal Mass (MT), 000034251
Template Decay Time: 65 years
1L Estmates, - - . . m Xa Xy b - Yn Yo Gamma Sources
Photon Total
cuUMwd From Bounding Fuel initial Activity N | Fue!  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)’ Burnup (MWd)* (Ci) Inventones(C1)  Inventories{(Ci) Group {bounding)
Ac-227 7 7980E-09 308,482 10 308,482 10 0 00E+00 2 41E-03 2 41E-03 Avg. MeV e
Am-241 2 3560E-02 308,482.10 308,482 10 0 00E+00 7 27E+03 7 27E403 00150 1056E+16
Am-242m 3 0880E-06 308,482.10 308,482 10 0 00E+00 9 53E-01 9 §3E-01 00250 2.180E+15
Am-243 2 0520E-06 308,482 10 308,482.10 0 00E+00 6 33E-01 6 33E-01 00375 1 920E+15
C-14 1 1222E-03 308,482.10 308,482 10 0 OOE+00 3 46E+02 3 46E+02 00575 2 126E+15
Ci36 8 3760E-11 308,482.10 308.482.10 0 00E+00 2 58E-05 2 58E-05 00850 1.223E415
Cm-243 2 4260E-07 308,482.10 308,482.10 0.00E+00 7 48E-02 7 48E-02 01250 7 950E+14
Cm-244 3 3140E-06 308,482 10 308,482.10 0.00E+00 1.02E+00 1 02E+00 0.2250 1 053E+15
Co-60 1 2454E-03 308,482 10 308,482.10 0 00E+00 3 84E+02 3 B4E+0D2 03750 4 586E+14
Cs-134 3 3040E-10 308,482 10 308,482 10 0 00E+00 1.02E-04 1 02E-04 05750 8.202E+15
Cs-135 7 9140E-06 308,482 10 308,482 10 0 00E+00 2 44E+00 2 44E+00 0 8500 7 835E+13
Cs-137 7.1580€E-01 308,482 10 308,482 10 0 00E+00 2.21E+05 2.21E+05 1.2500 5 662E413
Eu-154 6.0500E-04 308,482 10 308,482 10 0 O0E+00 1 87E+02 1.87E+02 17500 2024E+12
Eu-155 9 4860E-06 308,482 10 308,482 10 0 00E+00 2 93E+00 2.93E+00 2.2500 3 643E408
Fe-55 1 9322E-08 308,482 10 308,482 10 0 00OE+00 5 96E-03 5 96E-03 27500 3 785E+08
H-3 4 4180E-03 308,482 10 308,482 10 0 00E+D0 136E403 1.36E+03 3 5000 1 543E+06
1-129 7 S020E-07 308,482 10 308,482 10 0 DOE+00 2 31E-01 2.31E-01 5 0000 6 473E405
Kr-85 5 4940E-03 308,482 10 308,482 10 0 DOE+00 169E+03 1 69E+03 70000 7.278E404
Np-237 5 8040E-06 308,482.10 308,482 10 0 00E+00 179E+00 1 79E+00 110000 8 257E+03
Pa-231 1 1096E-08 308,482 10 308.482 10 0 00E+00 3 42E-03 342E-03
Pb-210 14712E-08 308,482.10 308,482.10 0 00E+00 4 54E03 454E-03 .
Pm-147 3 5920E07 308,482.10 308.482.10 0 00E+00 1 11E-01 1 11E-01
Pu-238 5 0700E-03 308,482.10 308,482.10 0 00E+00 1.56E+03 156E+03
Pu-239 1 872BE-02 308,482.10 308,482.10 0 00E+00 5.78E+03 5 78E+03
Pu-240 8 3280E-03 308,482 10 308,482.10 0 O0E+00 2 57E+03 2 57E+03
Pu-241 3 4460E-02 308,482.10 308,482.10 0 00E+00 1 06E+04 1 06E+04
Pu-242 2 0380E-06 308,482 10 308,482.10 0 00E+00 6.29E-01 6 29E-1
Ra-226 2 9640E-08 308,482 10 308,482 10 0 00E+00 9 14E-03 9 14E-03
Ra-228 1.1922E-09 308,482 10 308,482 10 0 0OE+00 3 68E-04 3 68E-04
Ru-106 3.5780E-19 308,482 10 308,482 10 0 00E+00 1 10E-13 1.10E-13
Se-79 1.2520E-05 308,482 10 308,482 10 0 00E+00 J 86E+00 3 86E+00
Sn-126 1.2050E-05 308,482 10 308,482 10 0 00E+00 3 72E+00 3 72E+00
Sr-90 6 1880E-01 308,482 10 308,482 10 0 00E+00 191E405 191E+405
Tc-99 4 4120E-04 308,482 10 308,482 10 0 0O0E+00 1.36E+02 1 36E+02
Th-229 6 9280E-09 308,482 10 308,482 10 0 00E+00 2 14E-03 2.14E-03
Th-230 1 7084E-06 308,482 10 308,482 10 0 00E+00 5 27E-08 5.27E-01
Th-232 1 1926E-09 308,482.10 308,482.10 0 00E+00 368E-04 3 68E-04
T1-208 3 4740E-08 308,482.10 308,482.10 0 00E+00 1 07E-02 1 07E-02
U-232 9 2940E-08 308,482.10 308,482.10 0 00E+00 2.87E-02 2 87E-02 Thermal Power
U-233 9 1680E-07 308,482.10 308,482 10 0 00E+00 2.83E-01 2 83E-01 Normunal Heat - Bounding
U-234 2 3440E-03 308,482.10 308,482 10 0 00E+00 7 23E402 7 23E+02 Output Heat Output
U-235 -2 3296E-06 308,482.10 000 6 96E-02 0 00E+00 6 96E-02 (Watts) (Watts)
U-236 2 6620E-05 308,482 10 308,482 10 0 00E+00 8 21E+00 8.21E+00 2 93E+03 2.93E+03
U-238 -1 3291E07 308,482 10 000 2 03E-01 1 62E-01 2 03E-01 Total Total
Y-90 6.1900E-01 308,482 10 308,482 10 0 00E+00 191E+05 1.91E+05
Other Radionucides 2 11E+05 2.11E+05
T11. Temgplate Selection S v, Burnup S -y, and Checks: ‘s | -« o
Template Sel s Y ]
From SFD Used |Basis for Parameter Differences:
Reactor Moderator-| HEAVY WATER HEAVY WATER [Thes Template was used for the followmng reasons
Fuel Cladding ZIRC ZIRC [Thes fuel matches on all p except { )
BOL HM C: u u
BOL Ennchment % Oto5
|Burnup Summary (MWd)" - {Basis for burnup used in
From SFO Estimated
Nominat | 308.,482. 10fNommal bumup set equal 1o bounding bumup.
Boundmng | 308,482.10]Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL
Checks
Estimated Bumup/
Burnup Multipher Grven Bumup Estimated EOL HWGiven EOL HM
Nomi 3283
Bounding | 32,83
"Reactor shutdown, core removal, storage, shipping of other date confirming that imadiation ceased for fuel.
*Total bumep for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-480 of D-585
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Fuel Radionuchide Inventory Worksheet

1. Foel and Template Information ; . .50 .. Estimated
Fuel Name IAN-R1 (COLUMBIA) TFuel decay start date 1994 Canister usage
SNF 1D #. 596 Estimates as of 2030 18*x10"
Fuel Units & Descr- 16 - MTR TYPE Template ATR (Light Water, Alum , 60 to 100%, U}
Heavy Metal Mass BOL=2536kg EOL=2 426kg >T'emplate Bumup(MWd) 3672
ROD Storage Site SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 35 years
11, Estmates ™ P m Xn Xy - b Yo Yo Gamma Sources
Photon Total
CUMWd From Nominal Bounding Fuel  |nitial Activity ! Fuel  Bounding Fuel Energy  Photons/sec
Radionuchde Template - Fuet Bumup (MWd)’ Burmup (Mway ()] Inventones(Ci)  Inventories(Ci) Group (bounding)
Ac-227 2 006BE-09 104.55 209 10 0 00E+D0 2.10E-07 4 20E-07 Avg MeV .
Am-241 2 5251E-03 104 55 209 10 0 00E+00 2.64E-01 5 28E-01 00150 1 540E+13
Am-242m 3 9624E-07 104 55 20910 0 OOE+00 4 14E-05 8 29E-05 0 0250 3 198E+12
Am-243 1 4880E-06 104.55 209 10 0.00E+00 1 56E-04 3 11E-04 00375 2 780E+412
C-14 S 7053E-09 104 55 209 10 0 D0E+00 5 96E-07 1.19E-06 00575 2992E+12
C1-36 1.3124E-32 104 55 209 10 0 00E+00 137E-30 2 74E-30 00850 1.803E+12
Cm-243 1 1419E-07 104 55 209 10 0 OOE+00 119E-05 2 39E-05 0 1250 1191E+12
Cm-244 1 6522E-05 104 55 209 10 0 00E+00 1.73E-03 3 45E-03 02250 1.556E+12
Co-60 7 A4047E-07 104 85 20910 0 00E+0Q 7.74E-05 1 55E-04 03750 6 7T7T1E+11
Cs-134 2 0455E-05 104.55 209 10 0 00E+00 2 14E-03 4 28E-03 05750 1 119E+13
Cs-135 3 4477E-06 104.55 20910 0 00E+00 3 60E-04 7.21E-04 08500 1.367E+11
Cs-137 1 4365E400 104 55 20910 - 0 00E+00 1 50E+02 3 00E+02 1.2500 6 611E+10
Eu-154 7 3230E-03 104.55 208 10 0 O0E+00 7 66E-01 1.53E+00 17500 3 721E+09
Eu-155 5 9259E-04 104 55 209 10 0 00E+00 6 20E-02 1.24E-01 2.2500 3 111E+05
Fe-55 2.2791E-06 104 55 209 10 0 OOE+00 2 38E-04 4 7T7E-04 27500 2 969E+05
H-3 1.9698E-03 104 65 209.10 0 00E+00 2 06E-01 4 12E-01 3.5000 1 724E+02
1-129 7 5300E-07 104 55 209 10 0 00E+00 7.87E-05 157E-04 5 0000 7 047E+01
Kr-85 4 1176E-02 10455 209 10 0 00E+00 4.31E+00 8 61E+00 7.0000 7 7126400
Np-237 g 5752E-06 104.55 209 10 0 00E+00 1 00E-03 2 00E-03 11 0000 8 599E-01
Pa-231 3 9379E-09 104.55 20910 0 00E+00 4 12E07 8.23E-07
Po-210 3 3115E-10 104 55 203 10 0 00E+00 3 46E-08 6.92E-08
Pm-147 9.2402E-04 104 55 209 10 0 O0E+00 9 66E-02 1 93E-01
Pu-238 1 6217E-02 104 55 209 10 0 00E+00 1 70E+00 3 39E+00
Pu-239 4.2810E-04 104 565 209 10 0 00E+00 4 43E-02 8 95E-02
Pu-240 2 4333E-04 104 55 209 10 0 00E+00 2.54E-02 5 09E-02
Pu-241 1 6242E-02 104.65 209 10 0 0DE+00 1.70E+00 3 40E+00
Pu-242 3 6329E-07 104.55 209 10 0 00E+00 3 BOE-05 7 60E-05
Ra-226 9 0114E-10 104.55 209 10 0 00E+00 9 42E-08 1.88E-07
Ra-228 3 1019E-14 104 55 209 10 0 00E+00 3 24E-12 6 49E-12
Ru-106 2 1225E-10 104 55 208 10 0 00E+00 2 22608 4 44E-08
Se-79 1.2930E-05 104 55 20910 0 00E+00 1.35E-03 2 70E-03
Sn-126 1.1571E-05 104 55 209 10 0 O0E+00 1.21E-03 2 426-03
Sr-90 1.3472E4+00 104 55 20910 0 00E+00 141E+02 2 B2E+02
Tc-93 4.2239E-04 104 §5 209 10 0 00E+00 4 42E-02 8 83E-02
Th-229 1 2407E-11 104 55 209 10 0 00E+00 1.30E-09 2.59E-09
Th-230 8 3497E-08 104.55 209 10 0 00E+00 8 7306 1.75E-05
Th-232 3 8371E-14 104.55 209 10 0 00E+00 4 01E-12 8 02E-12
TI-208 4 0414E-08 104 55 20910 0 00E+00 4 23E-06 8 45E-06 -
U-232 1.0948E-07 104 55 208 10 0 00E+00 1 14E-05 2 29E-05 Thermal Power
U-233 3 6275E-09 104 55 209 10 0 OOE+00 3 79E-07 7.59E-07 8 1Heat 8 ding |
U-234 1 8562E-04 104 565 209 10 0 D0E+00 1.94E-02 3 88E-02 . Output Heat Output
U-235 -2 7235E-06 104.55 000 5 11E-03 4 82E-03 5.11E-03 {Watts) < (Watts)
U-236 1 5433E-05 104.55 209.10 0 00E+00 1.62E-03 3.24E-03 1 75E+00 3.50E+00
U-238 -4.2851E-09 104.55 000 5 79E-05 5 75E-05 5 79E-05 Total Totat
Y-90 1.3475E+00 104 55 209 10 0 OOE+00 1 41E402 2 82E+02
Other Radionucides 1 43E+02 2 B6E+02
11, Template Selection S v, Burnup S y. and Checks °. St S5 .
Tempiate Selection Y ]
From SFD Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ALUM ALUM
BOL HM C. U u
BOL Enrichment % 93.20235261 60 to 100
Burnup Summary (MWd)* Basis for burup used in estimate:
From SFD Estimated
inal 104 55|Nominal bumup calculated from the heavy metal mass destroyed
Bounding | 209 10| Ing burnup assumed o be twice nominal bumup
Checks - p
Estimated Bumup/ ‘
Burnup Multipher Grven Burnup Estimated EOL HWGiven EOL HM
inat 013
Bounding | 0.26 :
Reactor shutdown, core removal, slorage, shipping or other date confimming that irradiaton ceased for fuel
Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MwWdMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-481 of D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information . "0 24

Estimated

Fuel Name: IAN-R1 (COLUMBIA} "Fuel decay start date: 1996 Canister usage
SNF ID #: 803 Estimates as of: 2030 18"x10*
Fuel Units & Descr §- MTR TYPE Tempiate: ATR (Light Water, Alum , 60 to 100%, U)
Heavy Metal Mass: BOL=0 685kg; EOL=0 685kg *Template Burnup(MWd): 367.2
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Time: 25 years
1I. Estimates. -~ : . m Xn Xp b VY Ys Gamma Sources
. Photon Total
CVYMWd From Nominat Bounding Fuel jnptial Activity N | Fuel  Bounding Fuel Energy  Photons/sec
Radwonuclide Template Fuel Burnup (MWd)® Bumup (MWd)* {Ci) Inventories(Ci) Inventones(Ci) Group {bounding)
Ac-227 1 1465E-09 1297 2595 0 O0E+00 1.49E-08 2 98E-08 Avg MeV —
Am-241 2 3056E-03 1297 2595 0 0OE+00 2 99E-02 5 9BE-02 00150 2 428E+12
Am-242m 41476E-07 1297 2595 0 00E+00 5 38E-06 1 08E-05 00250 5 044E+11
Am-243 1 4894E-06 1297 2595 0 00E+00 1 93E-05 3 86E-05 00375 4.393E+11
C-14 5 7108E-09 1297 2595 0 00E+00 7 41E-08 1 48E-07 00575 4 717E411
Cl-36 1 3124E-32 1297 2595 0 00E+00 1 70E-31 341E-31 0 0850 2 846E+11
Cm-243 1 4562E-07 1297 2595 0 00E+00 1 89E-06 3 78E-06 01250 1 907E+11
Cm-244 2 4221E-05 1297 2595 0 00E+00 3 14E-04 6 28E-04 02250 2 458E+11
Co-60 2 7560E-06 12.97 2595 0 00E+00 3 58E-05 7 15E-05 03750 1 068E+11
Cs-134 S 8851E-04 12.97 25.95 0 00E+00 7 64E-03 1 53E-02 05750 1751E+12
Cs-135 J4477E06 12.97 2595 0 0QE+00 4 47E-05 8 95E-05 0 8500 2 524E+10
Cs-137 1 8099E+00 12.97 2595 0 00E+00 2 35E+01 4.70E+01 1.2500 1 403E+10
Eu-154 1 6386E-02 1297 2595 0 00E+00 2.13E-01 4.25E-01 17500 6 934E+08
Eu-155 2 3957E-03 1297 2595 0 00E+00 31EQ2 6.22E-02 2.2500 4 942E+04
Fe-55 3 2707E-05 1297 2595 0 00E+00 4.24E-04 8 49E-04 27500 4 047E+04
H-3 3 4504E-03 12 97 2595 ‘ 0 0QE+00 4 48E-02 8 95E-02 3 5000 3 066E+01
1-129 7 5300E-07 1297 2595 0 00E+00 9.77E-06 1.95E-05 50000 1032E+01
Kr-85 7 B540E-02 1297 2595 0 00E+00 1 02E+00 2 G4E+00 7 0000 1 136E+00
Np-237 9 5615E-06 1297 2595 0 00E+0Q 124E-04 248E-04 110000 1271E-01
Pa-231 2.7968E-09 1297 2595 0 00E+00 3.63E-08 7.26E-08
Pb-210 1.2612E-10 1297 2595 0 00E+00 1 64E-09 3 27E-09
Pm-147 1.2952E-02 1297 2595 0 00E+00 1 68E-01 3 36E-01
Pu-238 1 7549E-02 1297 2595 G 0DE+00 2 28E-01 4 S5E-01
Pu-239 4 2810E-04 1297 25 95 0 00E+00 5 S5E-03 1 11E-02
Pu-240 2 4357E-04 1297 2595 0 00E+00 3.16E-03 6 32E-03
Pu-241 2 6277E-02 1297 2595 0 00E+00 341E-01 6 82E-01
Pu-242 3 6329E-07 1297 2595 0 00E+00 4 71E-06 9 43E-06
Ra-226 4 4444E-10 1297 25 95 0 00E+00 S 77E-09 1 15E-08
Ra-228 19714E-14 12.97 2595 0 O0E+00 2 56E-13 5 12E-13
Ru-106 2 0477E-07 1297 2595 0 00E+00 2 66E-06 5 31E-06
Se-79 1 2933E-05 1297 2595 0 OCE+00 1 68E-04 3 36E-04
Sn-126 11574E-05 1297 2595 0 00E+00 1 50E-04 3 00E-04
Sr-90 1 7092E+00 1297 2595 0 Q0E+00 2.22E+01 4 43E+01
Te-99 4 2239E-04 1297 2595 0 00E+00 5 48E-03 1.10E-02
Th-229 7.7260E-12 1297 2595 0 00E+00 1.00E-10 2.00E-10
Th-230 5 8497E-08 1297 2595 0 00E+00 7.59E-07 1.52E-06
Th-232 2 6906E-14 1297 2595 0 00E+00 349E-13 6 98E-13
T-208 4.4336E-08 1297 2595 0 0OE+00 5 75E-07 1 15€-06
U-232 1.2037E-07 12 97 2595 0 00E+00 156E-06 3 12E-06 Thermal Power
U-233 30011E-09 1297 2595 0 00E+00 3 89E-08 7 79€-08 N f Heat B g
U-234 1 8497E-04 1297 25 95 0 00E+00 2 40E-03 4 80E-03 Output Heat Output
U-235 -2.7235E-06 1297 000 138E-03 134E-03 1 38E-03 {Watts) (Watts)
U-236 1 5493E-05 1297 25 95 0 00E+00 2 01E-04 4 026-04 2.74E-01 5 49E-01
U-238 -4.2851E-09 12.97 000 1 62E-05 1 62€-05 1 62E-05 Totat Total
Y-90 1 7094E4+00 1297 2595 0 O0E+00 2 22E+01 4 4E+01
Other Radionuclides 2.24E+0t 4 47E+01
111, Tenmmlate Selection S v, Burnup S y, and Checks ... »-~ A
Tempiate Selection Summary T
From SFD Used Basts for Parameter Differences:
Aeactor Moderator- LIGHT WATER UGHT WATER
Fuel Cladding" ALUM ALUM
BOL HM C 4] U
BOL Enrichment % 92 95939437 60 10 100
[Burnup Summary (Mwa)* |Basis for burmup used in estimate:
From SFD Esti
Nominal | 12.97[Nominal bumup assumed 10 be 2% of BOL heavy metal mass
Boundmg | 25 954Bounding bumup assumed 1o be twice nommal bumup
Checks
Estimated Bumup/
Bumup MuRipher Given Burnup Estimated EOL HWGiven EOL HM
Nominat 006 098
Boundmyg | 012
*Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel
*Total bumup for all fuel with this must be divided by BOL heavy metal mass to get speaific bumup values (MWd/MT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-482 of D-585

.

—

L



-

[

’ IIC,.w

o,

7 A

|[.,-‘,

e

3.

(

Fue! Radionuchde Inventory Worksheet

L Fuel and Template Information , ;7 .. Estmated
Fuel Name IEA-R1 (UALX HEU) BRAZIL "Fuel decay start date 1998 Canister usage
SNFID # 954 Estimates as of 2030 18"x10*

Fuel Units & Descr 43 - ASSEMBLY

Template ATR (Light Water Alum .60to 100%, U}

Heavy Metal Mass: BOL=8.295kg EOL=4 975kg Template Bumup{MWd)* 3672
ROD Storage Stte- SRS Template BOL Heavy Metal Mass (MT) 0 00116689
Template Decay Time- 25 years
11, Eshmates + . “ - m Xo - X b Yn Yo Gamma Sources
Photon Total
_CUMWd From Nominal Bounding Fuel  Inmial Activity N | Fuel  Bounding Fuel Energy * Photons/sec
Radionuciide Template Fuel Bumup (MWd)® Bumup (MWd)° - (Ci) Inventories(Ci)  Inventones{Ci) Group (bounding)
Ac-227 1 1465E-09 3,143.73 6,287 45 0 00E+00 3 60E-06 721E-06 Avg MeV
Am-241 2.3056E-03 3,14373 6,287.45 0 0OE+00 7.25E+00 1.45E+01 00150 5 §83E+14
Am-242m 4 1476E-07 314373 6.287.45 0 00E+00 1.30E-03 2 61E-03 00250 12226414
Am-243 1 4894E-06 3,14373 6,287 45 0 00E+00 4 68E-03 9 36E-03 00375 1 064E+14
C-14 5 7108E-09 314373 6,287 45 0 00E+00 1 B0E-05 3 59E05 00575 1 143E+14
CI-36 1 3124E-32 314373 6,287 45 0 00E+00 4 13E-29 8.25E-29 00850 6 897E+13
Cm-243 1 4562E-07 3,14373 6,287 45 0 00E+00 4 58E-04 9.16E-04 0 1250 4619E+13
Cm-244 24221E05 3.143.73 6,287 45 0 00E+00 7 61E-02 1.52E-01 0.2250 5 954E+13
Co-60 2 7560E-06 314373 6,287 45 0 00E+00 8 66E-03 173E-02 0.3750 2.589€+13
Cs-134 5 8851E-04 3.14373 6,287.45 0 00E+00 1 85E+00 3 70E+00 05750 4.244E+14
Cs-135 3 4477E-06 314373 6,287 45 0 0OE+00 1 08E-02 21702 0.8500 6 1156412
Cs-137 1 8099E+00 3,14373 6,287 45 0 DOE+00 5 69E+03 114E+04 1.2500 3 401E+12
Eu-154 1 6386E-02 314373 6.287 45 0 DOE+00 5 15E+01 1 03E+02 17500 1 680E+11
Eu-155 2 3957E-03 314373 6,287 45 0 OOE+D0 7 53E+00 1.51E401 22500 1 197E+07
Fe-55 8.2707E-05 3,143.73 6,287 45 0 00E+00 1 03E-01 2 06E-01 2.7500 9 805E+06
H-3 3.4504E-03 3,143.73 6,287 45 0 00E+00 1 08E+01 2 17E+01 3.5000 7 399E+03
1-129 7 5300E-07 3,14373 6,287.45 0 00E+00 2.37E-03 4 73E-03 5 0000 2 480E+403
Kr-85 7 8540E-02 314373 6,287 45 0 00E+00 2 47E+02 4 94E+02 7 0000 2 738E+02
Np-237 g 5615E-06 314373 6.287 45 0 00E+00 301E-02 6 01E-02 11 0000 3 063E+01
Pa-231 2 7968E-09 314373 6,287 45 0 00E+00 8 79E-06 1.76E-05
Pb-210 1.2612E-10 314373 6,287 45 0 00E+00 3 96E-07 7 93E-07
Pm-147 1.2952E-02 3,14373 6,287 45 0 00E+00 4 07E+01 8 14E+01
Pu-238 1.7549E-02 3,14373 6,287 45 0 00E+00 5 52E+01 1 10E+02
Pu-239 4.2810E-04 314373 6,287.45 0 00E+00 1.35E+00 2 69E+00
Pu-240 2 4357E-04 314373 6,287.45 0 00E+00 7.66E-01 1 S3E+00
Pu-241 2 6277E-02 3,143 73 6287 45 0 00E+00 8.26E+01 1 65E+02
Pu-242 3 6329E-07 314373 6.287 45 - 0 00E+00 1 14E-03 2.28E-03
Ra-226 4 4444E-10 314373 6,287 45 0 00E+00 1 40E-06 2 79E-06
Ra-228 1.9714E-14 314373 6,287 45 0 00E+00 6 20E-11 1 24E-10
Ru-106 2 0477E-07 3,14373 6,287 45 0 00E+00 6 44E-04 129E-03
Se-79 1.2933E-05 3,14373 6,287 45 0 00E+00 4 O7E-02 8 13E-02
Sn-126 1 1574E-05 3,14373 6,287.45 0 00E+00 3 64E-02 7.28E-02
Sr-90 1 7092E+00 314373 6,287.45 0 00E+00 5.37E+03 1 07E+04
Tc-99 4 2239E-04 314373 6,287 45 0 00E+00 1.33E+00 2 66E+00
Th-229 7 7260E-12 314373 6,287 45 0 00E+00 2 43E-08 4 BGE-08
Th-230 5 8497E-08 314373 6,287 45 0 00E+D0 1 84E-04 3 68E-04
Th-232 2 6906E-14 3.14373 6,287 45 0 00E+00 8 46E-11 1 69E-10
TH208 4 4336E-08 3,143.73 6.287 45 0 00E+00 1.39E-04 2.79E-04 -
U-232 - 1.2037E-07 3.14373 6,287.45 0 00E+00 3 78E-04 7.57E-04 Thermal Power
U-233 3 0011E-09 3,14373 6,287 45 0 00E+00 9 43E-06 1 89E-05 N ! Heat B oh
U-234 1 8497E-04 314373 6,287 45 0 00E+0Q 5 81E-01 1 16E+00 Output - Heat Output
U-235 -2.7235E-06 314373 000 1 67E-02 8 13E-03 1 67E-02 (Watts) (Watts)
U-236 1.5493E-05 3,14373 6,287 45 0 00E+00 4 87E-02 9 74E-02 € 65E401 1.33E402
U-238 -4 2851E-09 314373 000 1 92€-04 1.79E-04 1.92E-04 Totat Total
Y-90 1 7094E+00 3,143.73 6,287 45 0 00E+00 § 37E+03 1 07E+04
QOther Radionuclides - - .~ 5 42E+03 1.08E+04
1. Template Selection S v, Burnup S v, and Checks v, e w0l Huttd
Templ. y ; -
From SFD -~ Used |Basis for P Ditferences:
Reactor Moderstor LIGHT WATER LIGHT WATER -
Fuei Cladding ALUM ALUM
BOL HM C. u u
BOL Enrichment % 93 10655847 - 60 to 100
[Burnup Summary (MWd)* |Basis for burnup used in estimate:
From SFD Estimated |
Nominal 314373]Normdbuﬂwca)wlaledtmheheavymeﬂmasdesvoyed
Boundsng | - 6.287.45]Bounding bumup assumed 1o be twioe nominal bumup )
Checks -
Estimated Burnup/
Burnup Multipti Given Burnup Estimated EOL HWGiven EOL HM
Nominal 1.20
Boundng [ 241 . L. B
TReactor shuldown, core removal, storage, shipping or other date confiming that imadiation ceased for fuel
#Total bumup lor all fuel clated with this must be divided by BOL heavy metal mass to get spectfic bumup values (MWAMT)
DOE/SNF/REP-078 March 2003
Revision 0 Page D-483 of D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ;- w19 Estimated
Fuel Name- |IEA R1 (UALX LEU) BRAZIL "Fuel decay start date: 1998 Canister usage:
SNF ID #: 545 Estimates as of 2030 18°x10*
Fuef Units & Descr: 84 - ASSEMBLY Template: ATR (Light Water, Alum , 60 10 100%, U}
Heavy Metal Mass BOLx63.554kg, EOL=61732kg *Tempiate Burnup{MwWd)* 3672
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Tune: 25 years
11, Estimates t. - * » m Xn Xy b Yn Yo Gamma Sources
- Photon Total
CV/MWd From Nominal Bounding Fuel  |njnal Activity N i Fuel  Bounding Fuel Energy  Photons/sec
Radionuclide Template Fuel Burnup (MWd)® Bumup (MWd)* (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 1 1465€-09 1,726 23 3.452.45 0 00E+00 1 98E-06 3 96E-06 Avg. MeV
Am-241 2 3056E-03 1,726 23 345245 0 00E+00 3 98E+00 7 96E+00 00150 3.231E+14
Am-242m 4 1476E-07 1,726 23 3,452 45 0 00E+00 7 16E-04 143E-03 00250 6 711E413
Am-243 1 4894E-06 1,726.23 3,452 45 0 00E+00 2 57E-03 5 14E-03 0.0375 5 8B45E413
C-14 5 7108E-09 1,726.23 3,452 45 0 00E+00 9 86E-06 197E-05 00575 6 276E+13
C+36 13124E-32 1,726.23 3,452 45 0 00E+00 227E-29 4 53E-29 00850 3 7B7E+13
Cm-243 14562E-07 1,726.23 3,452 45 0 00E+00 251E-04 5 03E-04 01250 2537E+13
Cm-244 2 4221E-05 1,726.23 3.452 45 0 00E+00 4 1BE-02 8 36E-02 02250 3.270E+13
Co-60 2 7560E-06 1,726 23 3452 45 0 00E+00 4 7T6E-03 951E-03 03750 1 421E+13
Cs-134 5 8851E-04 1,726 23 3.452.45 0 00E+00 1.02E+00 2 03E+00 05750 2.330E+14
Cs-135 3 4477E-06 1,726 23 3,452 45 0 00E+00 5 95E-03 1 19E-02 0 8500 3358E+12
Cs-137 1 8099E+00 1,726 23 3,452 45 0 00E+00 3.12E+03 6.25E+03 1.2500 1867E+12
Eu-154 1 6386E-02 1,726 23 3,452 45 0 00E+00 2 83E+01 5 66E+0t 17500 9.226E+10
Eu-155 2 3957E-03 1,726.23 3,452 45 0 00E+00 4 14E+00 8.27E+00 22500 6 S76E+06
Fe-55 3.2707E-05 1,726.23 3,452 45 0 00E+00 5 65E-02 1.13E-01 27500 5.384E408
H-3 3 4504E-03 1,726.23 3,452 45 0 00E+00 5 96E+00 1 19E+01 3.5000 4 154E+03
I-129 7 5300E-07 1,726.23 3,452 45 0 00E+00 1 30E03 2 60E-03 5.0000 1 406E+03
Kr-85 7 8540E-02 1,726.23 3,452 45 0 00E+00 1 36E+02 2 71E+02 7 0000 1 549€402
Np-237 9 5615E-06. 1,726.23 3,452 45 0 00E+00 1 65E-02 3 30E-02 110000 1734E+01
Pa-231 2 7968E-09 1,726 23 3,452 45 0 0CE+00 4 83E-06 9 66E-06
Pb-210 1 2612E-10 1,726 23 3,452.45 0 00E+00 2 18E-07 4 35E-07
Pm-147 1 2952E-02 1,726 23 3,452.45 0 00E+00 2.24E+01 4 47E+01
Pu-238 1 7549€-02 1,726 23 3,452 45 0 00E+00 3 03E+01 6 06E+01
Pu-239 4.2810E-04 1,726 23 3,452 45 0 00E+00 7.39£-01 1.48E+00
Pu-240 24357E-04 1,726.23 3,452 45 0 00E+0Q 4.20E-01 8 41E-0t
Pu-241 2 6277E-02 1,726.23 3,452 4