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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informabon

Fuel Name AMiERICIUM TARGETS
SNiF ID# 776

Fuel Units & Descr 12 - SCRAP
Heavy Metal Mass BOLs0 078kg EOL=0 074kg
ROD Storage Site HANFORD

'Fuel decay start date, 1970
Estimates as of 2030

Template FFTF (FAST, SST,10 to 30'. Pu & U)
'Tmplate Burnup(MWd): 5011.2

Template BOL Heavy Metal Mass (M) 0 0329181
Temclate Decay Tlime 50 years

Estimated
Canister usage

HIC
r 300

11.Esthiates ' ^ Im X. X. b Y. y, Gamma Sources

CIlMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWd) Bumup (MWd9' (Cl) lnventones(CQI) nventones(Ci)Radionuclide

Ac-227 9 4369E-12 3 59 7.19 0 00E+
AM-241 1 1078E-01 359 7.19 1 50Ei
Am-242m I 7940E-03 3 59 7.19 0 OE+i
Am-24i3 1 0724E-04
C-14 2 5942E-05
CI-36 3 4243'E-10

9 57E+
O 00E4
0 OOE+
0 O0E+

00 3 39E-11
01 5 48E-01
DO 6 45E-03
00 9 57E+00
00 9 32E-05
00 1.23E-09
00 1 01E-03

0 SOt-i Ia 101,_ I

Photon Total
Energy ' Photons/sec
Group (bounding)

Avg MeV
00150 2441E+11
0 0250 3065E+10
0 0375 5783E+10
0 0575 4 042E+10l 86E-04

2 46E-09 I 0 0850 2228E+11

Cn-243 2 03E-03 01250 1.312E+10
7.19 0 OOE+00 2 77E-03 S 54E-03 02250 1 359E+10
719 O00E+00 4 68E-04 9 35E-04 0 3750 5 783E+09

1.2951E-07 3 59 719 0 OOE+00 4 65E-07 9 31 E-07 I 05750 2 449E+11
4 7693E605 3 59 7.19 000E+00 1.71E-04

Cs-137 9 3351E-01 3 59 7.19 0 00E+00 3 35E+00
Eu-I54 2 6341 E-03 3 59 719 0 00+E+0

3 43E-04
6 71 E+00
1 89E-02
2 94E-03
1 64E-06
8 66E-03

'i u4o~u .3A I105LU-155 4 UY68t:-U4` 11 D

Fe-5S
!, H-3

*11 1-129
Kr-8511, Np -237

Pa-231
- Pt-210

Pmr-147

iT Pu-239
Pu-239

2 5543E-07 2-7500 1 026E+05
3.5000 6 082E+02

719 0 WE+00 4 63E-06 9 26E-06 5 0000 2 503E+02
359 719 0 00E+00 2 52E-02 5 03E-02 7400 2760E+01

4 3622E-06 359 719 000E+00 1.57E-05
16733E-11 359 719 0 00E+00 6&01 E-11
6 0684E-12 359 719 00

1.1315E-05 359 719

3 13E405
1 20E-10
4 36E-1 1
8 13E-05
4 42E-02
1 23E+00
7 75E-01

11 0000 3 093E+00

6 1482E-03

Pu-24

359
359
359
359
359

11 7.01 E-01
2 82E+01 2 09E+01 2 82E+01

1 1252E-05 7.19 1.67E04 2.08E-04 2 48E-04
1 6601E-11 359 7 19 0 OOE+00 5 97E-11 1.1 9E-10

;/ Ra-228 3 7077E-16 3 59 719 0 OOE+00
Ru-106 3 3126E-14 359
Se-79
Sn-t 0 158E-04 316E-04

O.OOE+00 1.18E+00 2 37E+00
3 9412E604 359 719 0.00E+00 42E-03 2 83E-03
3 6957E-12 359 719 OOOE+00 133E-11 2 66E-1 1

Th-230 1 6942E-09 3.59 719 0OOE+0O 6 09E-09 122E-08
Th-232 4 6236E-16 3.59 719 0.00E+00 1 66E-15 i.32E-15
Tt-208 4 0390E-07 - 3.59 7 19 0.00E+00 I 454-06 2.90E-06
f1-232 1 0941E-06 359 7.19 OOE+00 393E-06 7.86E-06
t-233 8 1218E-10 3.59 7 19
U-234 53101E-06 3.59 719
tJ-235 -6 7647E-09 359 0 00
U-236 2.1272E-07 3.59 719

0C

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)'
4 oE-01 4.52E-01

U-238 -1 7914E-07 i otal T otal
Y-90 2.37E+00

346E+00 6.91E+00

Template Selection Summary _

From SFD Used Basis for Parameter Dfferences
Reactor Moderator FAST FAST This Terrlate was used tor Om todV maso5n

Fuel Cladding ALUM SST lhs ematnes on aI parameirs excW erchmdnent (urllwn) ai daddirg (SST Is ra tve)
BOL NMi Constituents- Pu and U Fu antt U

84OL Enrichment %: 10 0o 30

fBumup Summary (MWd)2 Basis for bumup used in estimate:

From SFD Estinited
Nominal 3.59 Nomrnal bunup cabaled tron the tMeaMy metal mass destoyed

Bounding- 7 19 Burdng lbupassed b te tbae rae-eel t

l Checkes

Estimated Burupf
Burmup Multiplier Given 8urnup ESslaated0 EOL HWGiven EOL HM

Nominlha 03c10
t 'Bo~und"o . 61

'Reactor sthutdown core reoval storage sthppng or other date co-bnirsng that Irradation ceased for fuel

:Total bumup for all fuel assocdated with this worksheet must be dvided by BOI heavy metal mass to get spedfic bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infob n,,

Fuel N~n CALVERT CUFFS 1
SNF ID #. 307

Fuel Units & Descr 2 -14 X 14 ROD ARRAY
Heavy Metal Mass BOL772kg, EOCL675 9kg
ROD Storage Site. HANFORD

'Fuel decay start date 1980
Estimatese od. 2030

Template. FPWR (Ughtt Water, Zarc, 0 to 5%. U
'Temptate Bumup(MWd): 61 92

Temptate sOL Heavy Metal Mess (T): 0 00176911
Template Decay lTime: 50 years

Estikated
Canster usage

18'x15
100 1

IL Fdirimates' , C m x,, x, b y. Y, Gamma Sources
Photon Total

CV/MWd From Nominal Boundtng Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd)` Burnup (MWd)' (Ci) bnventorn(CI) lnventoies(Ci) Group (bounding)

Ac-227 1 0733E-09 91t386 55
Arr,241 t 4751E-01

981tE-05 1 96E-04 [ Avg WeV -
1t35E+04 2 70E+04 [ 0 0150 6955E+15
2 45E+01 490E+01 I 00250 1394E+15Am-242m 2 6809E-04

Am-243 OOE+00 571E+01 1 14E+02 0 0375 1 313E+15

C-14 182773 11 0 OOE+OO 4 37E+00 8 74E+OO 0.0575 1 643E+15
1.38655 182,77311 0O0E+OO 7.34E-02 1 47E-011

4 91,38655 182.T7311 OOOE+00 1.59E+01 31
E-02 91,386 55 182,773 11 ,,/

Co-60 3561OE-04
Cs-134 2 6260E-07
Cs-135 I 4433E-05

91.386 55 182,773 11 0.3750 2 831E+14
4 80E-02 0 5750 6 667E.15

1.32E+00 2 64E+00 0 8500 6 510E+13

Cs-137 9 8870E-C 0 OOE+00 9 04E+04 1 81E+05 12500 4143E+13

Eu-1 54 L. t OOOE+OO 5.51E+02 1 10E+03 1 7500 1 821E+12

Eu-1 55 182,773.11 0 0OE+00 t.99E+01 3 98E+01 2 2500 2993E+08
1.38655 182.77311 OOE+00 7.25E-02

91.38655 182,773.11 0 0E+00 81
9 8288E-07 91,386 55 182,773.11 0 OOE+00

1.45E-01
1 64E+03
1.80E-01
1.96E+03
2.1 8E+OO 3-iKr-85 1 0707E-02 91,386 55 182,773 E.06

ND-237 1 1927E-05 91,386 55 182,773 11 0000 4255E+05
2 69E-04 _Pa-231 1 4703E-09

Pb-210 1+0O 1 54E-05 3 08E-05
182,773.11 0 00E+00 8 36E-01 .27E+00

91,386 55 182,773 11 0 OOE+00
1 1618E-02 91.38655 182,773t11 00+0E+00

t'-2,40 I ,514F242
ru-owu | - |sw_2�

Pu-241 4 3766E-01
182,773 11 0 00E+00 1 38E+03 2 77L+W3
182,773 11 0 OE+00 4 OE+04 8 0OE+04
182,77311 0 00E+00 5 87E+00 1 17E+01
182.773 11 0 OOE+00 3 52E-05 7 04E-05

Pu-242 6

91,386.55 182,773t11 00E+00 484E-07
E-14 91,386.55 182,77311 OOE+00 tE

Se-79 I 23768E-05 91,386 SS 182.77311 C

9 688E-07
3 73E-09
2 26E+00
4 61E+00
1 17E+05

Sn-126
Sr-90
Tc-99

2 5210E-05 91,386 55
6 4163E-01 91t386.55
3 9357E-04 91.386 55 3 60E+01 7 19E+01

E-10 91,38655 182,77311 0 OOE+OO 1 43E-05
E-08 91,38655 182,77311, OOE+00 2 56E-03
E-12 91,38655 182,77311 OOE+00 485E-07

2 86E-05
5 1E-03
9 69E-07

I
Tl-208 1 51368E-07 91,386 5S 182,773,11 0 OOE+00
U-232 4.1O05E-07 91,38655 182,77311
U-233 2-5856E-08 91.38655 182,77311
U-234 52665E-05 91.386 55 182,773 11
U-235 -t 4487E-06 91.386 55 0 00
U-236 75888E-06 91t38855 182,77311

0 OOE+00

1 81 E+00 9 63E+OO
O OE+OO 5.OOE-02
6.94E-01 1 39E+00

Thermal Power

Nominal Heat Boundtng
Output Heat Output
(Watts) (Watts)
1.65E+t3 3.31E+03 -

0 OOE+00 . -I _ _
U-238
Y-90
Other Radionuctides

-2 6129E-07 91,386 55
6 4180E-01 91,386 55

000 228E-01 2.52E-Ot
5 87E+04 1 17E+05
871E+04 1 74E+05

Trtal Tolai

-rI , I .>4 -

From SF0 Used
Reactor Moderator UGHT WATER UGHT WATER

Fuel Cladding ZIRC ziRC
I -…- -.- 1-f.- S I I I

I1Hasis for Parameter Ddtferences: U
80L. Enrtchment 7I t

Bumup Summary (MWd) Basis for bumup used in estimate:
From SF0 Estlmated

Nominal 32,[ 601j 91t 386 65 urat bum" cleate n tte tein metal mast destoyed
Bounding 33041 601 182.77311 Bowmigd o asedtbetso b reWMalteirrwl

Checks

Estimated Bumupf
BuMu Mup t tier Given Bumup Esterated EOL HU/Given EOL HM

Nomhil 3.38 27ij 108
Boundnig 76 S S

'Reactor shutdown, core removat, storae,% shippin or other date confimin that iffadation ceased for Sue

'Totai bumup for all tuei associated with tha worksheet must be dvided by OL heavy metal mass to get speafic bumrup values (MWdM)

I
_l

-J
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infronf .I ., oi
Fuel Name COOPER NUCLEAR

SNF ID # 308
Fuel Units & Descr. 2.7 X 7 ROD ARRAY
Heavy Metal Mass- BOL.370kg EOL-368 2kg
ROD Storage Site HANFORD

'Fuel decay start date 1982
Estimates as of: 2030

Template: PWR(UghtWater.Zirc.,0tto5%. U)
'Template Bumup(MWd) 61 92

Template SOL Heavy Metal Mass (Mt)- 000176911
Tmpbte Decay Tme- 35 years

Estimated
Canister usage

18'x15'
1 100 1

U.F.shuates '--, Fn X. Xn b Y. Yb Gamma Sources

CkiMWd From - Nominal Bounding Fuel Initial Activity Nommal Fuel Bounding Fuel
Temolate Fuel Bumup (MWdI' Burmup (MWd)2 (Ci) lnventoies(Cf) lnventories(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radmnurchde

Ac-227
Arn-241

5 10,378 50 000E+00 902E-06 911E-06 Avg MeV
1 10,37850 0 O0E+00 1 47E+03 1 49E+03 00150 5.584E+14

I 10,378 50 000E+00 295E+00 298E+00 00250 1 126E+14
4 10.273 05 10.378 50 0 00E+00 6 43E+00
5 10,27305 10.37850 000E+00 4

CI-36 8 0297E-07 10.273 05
Cm-243 2.5081E-04
Cm-244 4 9015E-02
Co-60 2.5581E-03
Cs-134 4 0536E-05

10.273 05 E+00 01250 4336E+13
S 09E+02 02250 5358E+13

0 0E+00 2 63E+01 2 65E+01 0.3750 2304E+13
0 OOE+00 4-16E-01 421 E-01 o05750 5359E+14
000E+00 1-48E-1 1.50E-01 I 08500 7At3E+t2Cs-t3

C5-t S 10.378 50 000E+00 1 44E+04 1 45E+04 7282E+12
10.273 05 10.378 50 0 00E+00 2 08E+02 2.110E+02 I 1 7500 2118E+11

E-03 10,273 05 10,378 50 0 OE+00 1 82E+01
.2 q1 nC`0 1027305 10,378 50 0 00E+00 4 4

H-3 2.0769E-02
II 1-129 9 8288E-07
V Kr-85 2.8214E-02

- Np-237 t1.218E4S1___

10,273 05 10,378 50
10,273 05 I 02E402 5 0000 3 167E+06

2.93E+02 7JD000 3 6518+05
E00 1.15E-01 I 16E-01 I I100 4 193E+04

O00E+00 1.34E-05 1.35E-05
1t027305 10.378 50 0 00E+00 874E-07 8 83E-07

-04 10.273 05 10-37850 0008+00
Pu-238 7.4564E-02 10,273 05 10,378 50 0 C

Pu-239 1 1623E-02 10,273 05 10,378 50
Pu-240 t5132E-02 10,273 05 E+02

PU-241
Pu-242
Ra-226

9 0036E-0
6 4260E-O'
22804E-tt
52713E-t.
6 1160E-1i
12377E-0

5

2

6 60E-01 6 67E-01
10273

O OOE+00 2.34E-06 2 37E-06

E+03 9.34E+03

Ra-2 5 10.378S50 000E+OO 542E-08 5 47E-08
1 10.273 05 10.378 50 0 OOE+00 628E-06 6 35E-06

6 1027305 10,37850 008E+OO 127E-01 t28E-01
2 5210E-05 10,273 05 10,378 50 1

Sr-90 9 1667E-01 10,273 05
Tc-99
Th-229

3 9357E-04 04E+00 4 08E+00
5 10,378 50 0 00E+OO 124E-06
5 10,378 50 0 OOE+00 2 16E-04

1 25E-06
2 18E04

1.7474E
E-12 10,27305 10,37850 0OOE+00 544E-08 550E-08
-07 10,27305 10,37850 OOE+00 1.804-03 I 81E-3
-07 10.27305 10,37850 008E+00 487E-03 492E-03
-08 10.27305 10,37850 008E+OO 258E-04 2 60E-04

z -cF-O 10,27305 10,37850 008E+00 514E8-1
;D

Thennal Power
Nomial Heat Bounding

Output ' Heat Output
(Watts) (Watts)
2.36E802 2239E+02

Total Total

iJ-235 -1 4489E-06 10.273 05
7-5824E-06 10,273 05

0 00 1t28E-02 0 OOE+00
10,378 50 0 OOE+00 7.79E802 7 87E-42

lu.2/uub uuu 1.ZZt-u1
-2 t2izt-07 10,27305 U UvW 177thi I.

Y-90
Other F

9-1699E-01 10,273 05 10,378.50 0 0E+00

ekecidon Sunmasr
Template Selection Summary

From SFD use
Reactor Moderator UGHT WATER UGHT W

Fuel Cladding ZIRC ZIR
BiiL HM Constituents| U U

5 0 SOL Enrichment % 1 6 o to

[SumupSumnmary (MWd)2L- From SFD I EstzT

d Checkst , - - - .

-d -Basis tor Parameter Ditferences,

=Basis for bumup used in estimate

I
Nominal 10,273305[ 1,711 71 -,r Ia-i takn ecty iran SF0 JWWWW ItDtolMid)

-. .IIn 575 rn? a , aL . herna 6-l11y i t-et SF0 Iniereted to lWd)

I Checkes
CheksEstimated Burnupf

Bumup Multiplier Gien Bumup Estisated EOL HMIGiveri EOL HM
NomInal | 017 0 8

I Bounding I
'Reactor shutdown, core removal. storage. shtpping or other date contfming that Irradation ceased for uel

'Total bmueznp for ast lue associated with is worksheet must be divded by 80L heavy metal mass to get specific bumup values (M9UWVT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infer don_,sj,,~,
Fuel Name. FFTF-OFATlDFA

SNFI9. 71
Fuel Units & 0escr 261 - HEX ARRAY 217 ROD
Heavy Metal Mass: BCU.9083.087kg. EOL=8443 742kg
RDO Storage Site: HANFORD

'Fuel decay start dtGe 1992
Estimates as of: 2030

Template. FFTF (FAST. SST, 10to 30%. Pu & U)
'Templte Bumup(MWd): 50112

Template BOL Heavy Metal Mass (MT): 0 0329181
Temta. De Tirn, 35 years

Estimated

Canister usage
1852150

1. Estimates - ? , ' m x. xb b Y. Yb Gamma Sources

CiMWd From Hominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template . Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventones(Ci)' Inventiones(C)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

6 1822E-12 638,157.18 1.276,31437 0 00E+00 3 95E-06 7 89E-06 I Avg MeY
1 1066E-01 638,15718 1.276,31437 1 75E+04 881E+04 1.59E+05 I 00150 4195E+16
I 9247E-03 638.15718 1,276.31437 OOOE+00 123E+03 246E+03 00250 8305E+15
1 0740E-04 638.15718 1,276,31437 000E+00 685E+01 1.37E+02 0 0375 9 644E+15

C-14 2 6042E-05 638,15718 1,276,314 37 0 0OE+00 1 66E+01 3.32E+01
3 4243E-10 638,157 18 1,276,314 37 1

Cm-243 4 0629E.D4 638,157 18
Cm-244 I 6024E-D3 638.1 02250 3 72sE+15 -1

CO-OD 34 0.3750 1 616E+15

Cs-t 0 00E+00 9 93E+02 1.99E+03 0 5750 6 547E+16
8 1t276.314 37 0 00E+00 3 04E+01 6 09E+01 08500 6840E+14

E+00 638.157 18 1,276,31437 000E+00 8 94E+05 1.79E+06
Eu-1 54 1 6184E-02 638.15718 1,276,314 37 000E+00 1 03E+04 207E+04

12500 8 187E+14
1 7500 1 852E+13
22500 3 722E+09
2.7500 2116E+10

Eu-I 55 1.3774E-02 638,157 18 1,276,3148
Fe-55 3 8028E-04
H-3
1-129 +00 823E401 1 65E+0t 5.0000 3 726E+07

4 7.0000 4251E406
n 1100 4. 862E+05It

Kr-4 1.276.314 37 0 00E+00 1 78E+04 3 55E+04
1.276.31437 0 00E+00 2.39E+00 4 79E+O( | | ww @ wocuJ

638.15718 1,276.31437 000E+00 7,97E806 1 59E405
24206E-12 638.157 18 1,276,314 37 0 00+00 1.54E-06 3 09E406

Pmn-147 1t5671 E-02 638.157 18 1,276,314 37 UPu-238 1 4877E-02 638,157 18 1,276,314 37
Pu-239 -3 5520E4-

8 63E+04 9 95E+04
638.157 18 000 3 28E+06 2.34E+06 3 28E+06

t 638,15718 1.276,314 37 1 95E+01
Ra-226 7 8524E-12
Ra-228 24086E-16
Ru-106 1.5066E-05

638,157 18 1,276,314

9 61E+00 1 92E+01

SO-79 0 00E+00 6.46E+00 1 29E+01
1.276.314 37 0 00E+00 2 80E+01 5 60E+01

638.157 18 1.276,314 37 0 00E+00 3.20E+05 6 39E+05
3 9412E-04 638.157 18 1,276,314 37 0 00E+00 2 52E+02 5 03E+02

Th-229 2.7219E-12 638M157 18 1
Th-230 1 0441E-09 638.15718 1
Th-232 3.1689E-16 638,15718 1
Ti-208 4 6636E-07 638.15718 1

,276,31437 000E+00 1.74E-06 34

5 95E-01

U-232 1t2638E-06 638,157 1
U-233

Thermiall Power
Nominal Heat Bounding

Output Heat Output
(Waatts) (Watls)

U-.
U-:

+00 5 49E+00
E09 638,157 18 0 00 2 95E-02 2 46E-02 2 95E-02

1,276.31437 000E+00 1.15E-01 2.30E-01 i 64E+.04 2.69E+04U-:
U-238 -t 7914E-07 638,157.18 000 2 15E+00 203E+00 215E+00
Y-90 5 00a88-01 638.157 18 1.276,314 37 0008E+00 3-208+05 6 398+05 J
Other Radionuclides 904E+05 1 81E+06

Ill. Ttmpbt Selection Sntrniry, Burnap S w -y. anm Checks 1., U .

Template Selection Summry -
From SFD Used Basis for Paramreter Differencesx

Reaetor Moderator FAST FAST This Tempkate was used krw e blib&V reas:or
Fuel Cladding SST SST This el mantces onat alpararen excepttemvctseaL

BOL HM Consttuents i u an U Pu and U
BOL Enrichment % 071 101030

Bumup Summary (MWd) Basis for bumup used In estimate:

From SFD Estimated
om t 635816.1C6157 19 biip calaled trom 1he heavy metal mmass destrd.

Bmndng I362 463 071 1276,314 3 assured lo be Wt sreral litimup

jchecks 1

Total Total

LI
Li

,_1

I
Estimated Bumupl

Bumup Multiplier GIven Bumup Estimated EOL HUAGivern EOL HM
0 o46 14a 1 1 00

I 092 o94
Nominal

Boundaog
X w

'Reactor shutdown, core removal. storage. shipping or otier date confirmhng ihat iradation ceased for fuel.
5
Totai bumup for alt fuel associated wih this worksheet must be dvided by BOL heavy metal mass to get spefic burnuo values (MWd/MI)
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Fuel Radionuclide Inventory Worksheet

jL Fuel and Temp ate Infrrn;ntion
Fuel Name: FFTF-DFATDFA PINS

SNF ID #4 323
Fuel Units & Descr 2768 8 ROD
Heavy Metal Mass SOL. , EOL=443 987kg
ROD Storage Site HANFORD

'Fuel decay start date 1992
Estimates as of 2030

Template FFTF (FAST. SST, 10 to 30%. Pu & U)
'Templte Burnup(MWd) 50112

Template BOL Heavy Metat Mass (MT): 00329181
Template Decay Thie: 35 years _ _

Estimated
Canister usage

I 8tx1 5
41 94

L'. Eshmates m x-X xb b Y. Yb | Gamma Sources

Photon Totat

CVMWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Boundng Fuel Energy Photons/sec

Template Fuel Bumup (MWd)f Burnup (MWd) - (Ci) Inventortes(Ci) lnventories(Ci) * Group ' (bounding)Radionucltide
AC-227 6 1822E-12 31,14
Am-241 1 1066E-01
Am-242m

69,045 35 0 00E+00 1 93E-07 4 27E-07 _ Avg MeV
69,045 35 9 16E+02 4 36E+03 8 56E+03 i 00180 2268E+15
69,045 35 0 OOE+00 5 99E+01 1 33E+02 00250 4493E+14
69,045 35 0C00E+00 3 35E+00 7 42E+00 0 0375 5217E+14
69.04535 0 OOE+00 811E-01 1 80E+00 I 0 0575 5221E+14

Am-243
C-14
CI-36
Cm-24,3
Cm-244
CO-60
Cs-1 34

31.14644 69,045 35 OOOE+00 1 07E-05
31.14644 69.04535 000E+00 127E+01

1 6024E-03 31.146 44 69,045.35 0 00E+00
3 4275E-03 31,146 44 69,045 35 0 e 0 3750 8742E+13

1 5566E-03 31,14644 0 5750 3,542E+15

Cs-135 4 7693E-05 31,146 44 1 49E+00 3 29E+00 0 8500 3 700E+13

Cs-137 9 4.36E+04 9 67E+04 12500 4429E+13
69.045.35 0 00E+00 5 04E+02 112E+03 I 17500 1 002E+12

14644 69,04535 0 00E+00 429E+02
3 8028E-04 31.14644 69,045.35 000E+00 1.18E+01
_ _ _ _ _ _ _ :: _ _ _ _ _ _ _ _ _ _ _

3.8454E-03 31.14644 69,045.35 * 000E+00 E+06

1-129 31.146 44 69,045.35 5 0000 1 985E+06

31,146 44 1 .92E+03 7 0000 2265E+05

Nii-237 31.146 44 2.59E-01 I 11 0000 2 590E.04
E-07 8 62E07 -Pa-231 12488E-1I

I I Pt-210
Pm-147

Pu-238
Pu-239
Pu-240
Pu-241

24206E-12
1.5671E-02
1 4877E-02

-3 5520E-02
2 0690E-02

30 0E+00 7.54E-08 1 67E-07
5 0 00E+00 4 88E+02 1.08E+03

644 69,045.35 0 00E+00 4 63E+02
1.146 44 000 7 52E+03 6 41 E+03

3146 44 69,045 35 3 82E+03 4 4

1.03E+03
7.52E+03
525E+03
1.72E+05
1 80E+00

-1 4799E+00 31,146 44
Pu-242
Ra-226

1 1252E805
7 8524E-12

31,146 A
2 45E-07 5 42E-07

Sr-9O
Tc-99

4 3902E-05
5 0088E-01
3 9412E-04

31,146 44 69,045 35 0 00E+00 7 50E-12
31,14644 69,04535 0008+O0 469E.01
31,14644 69,04535 000E+00 315E-01
31,14644 69,04535 000E+00 1 37E+00
31,14644 69,045 35 000E+00 1 56E+04
31,14644 69,04535 000E+00 1 23E+01
31,14644 69,04535 000E+00 848E-08

1 66E-11
1 04E+00

Th-229 2 7219E-12
Th-230 1 0441E-09
Th-232 3 1689E-16
TI-208 4 6636E-07

188t-07 I
0 00 0E+00 325E4-5 721E-05
0 000E+00 9 87E-12 2.19E-11

AO r45 `1 O niE7am I A45E,4I 3A22E4- - -- - - - - - 5.
A . . . _ . j tX A r ^ O^.= . ,^A ^, 0S C ^. fi .^,C,,,A, To.A.I D^AS.-

U-232 I 2638E-06 31.14644 b5904b U J WUUUb i a V4L-U
U-233 69,045 35 0 COE+00 1.79E-05

fo 0A4 35 n OvAzi i qdr-ni
3 97E-05
29 7FE41
1.54E-03

Nominal Heat Bounding .
- Output , - Heat Output

(Watts) - (Watts)
8.27E+02 tA4E+03

Total Total

-7.7765E-09 31.146.44 000 1.54E-03 1.30E-03
31.14644 69,045A35 000E+00 5.62E-03
31.14644 000 12E-01 1.07E-01
31.14644 69,045.35 000E+00 1.56E+04

_ - 4 41 E+04

154E-03
t.25E402

Other Radionuclides
ITIL Template Select
Template Selection SummaryL From SFD USeD Bais for Parameter Differences:

Reactor Moderator FAST FAST 1 TM Ternraie was wed tr tie tong reasons
Fuel Cladding SST SST This tu makdies eal paranters except eniidnenrt iuaknwn)

BOL HU Constituents PU and U Pu mnd U
BOL Enrichment %- 10 to 30

I8umup Summary (MWd)- - Basis for bumup used in estimate:

From SFD | Estenaled

.

I

Nominal [
Soundimn

3,169 045N35 tunu 5tslaken tort SFD and cnveiril to lWdd iusi B0L=475 192kg
I___ 69_045_35__ n bxarup takee forn SE0 arxd coeveed lo krid usiv BCL=475 I19ig

jCheCkS I

EstimatedI Burnup/
Burnup Muitipiser j Given Bumup Estimuded EOL HWIGiven EOL HM

I *.o00Nominal [ 0 431

_ _ _ _I_ a
,Reactor shutodow,. core removal, storage shipping or other dale conlirming iat Irradation ceased for luel

'Total bumup for all luel associated with this worksheet must be ivided by EOL heavy metal mass to get specific bumuep values (MW d`MT)

vOE/SNFIREP-078
Revision 0

March 2003
Page D-7 of i-585



Fuel Radionuclide Inventory Worksheet
1. Furl and Template lnfonrmbon' r _

Fuel Nae. FFTF-TFA PINS
SNF ID V 320

Fuel Units & Descr 1645- ROD
Heavy Metal Mass. BOL , EL0=389 701kg
ROD Storage Srte HANFORD

'Fuel decay start date. 1992
Estimates as of: 2030

Template: FFTF (FAST. SST, 10 to 30%. Pu & U)
'Template Bumup(MWd) 5011 2

Template SOL Heavy Metal Mass (MT): 0.0329181
Temrrnt. Deev Tine: 35 years

Estimated
Canister usage

18 x15
24 92

11. Estimates7 0 m x2 x, b Y0 Yb Gamma Sources

Photon Tota
Ci/MWd From Nomninal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel EnergY Photonstrsec

Radionuclide Template Fuel Bumup {(MWW) Bumup (MWd)' (Ci) Inventories(Ci) Inventones(CI) Group (bounding)

Ac-227 61822E-12 27.33.13 60,60311 OOOE+00 169E-07 375E-07 Avg MeV
Am-241 2 1066E-01 27.33&13 60,60311 8 04E+02 3 63E+03 7 4tE+03 070150 t990E+15
An-242m 1 9247E-03 27.33B13 60,60311 0 OOE+00 5.26E+0 t.17E+02 00250 a94aE+14
Au-243 1 0740E-04 27,33813 60,60311 OOE+00 294E+00 6 510E+0O 0375 4579E+14
C-t4 2.6042E-05 27,3381t3 60.60311 6 0E+03 7 2E-01 6.68E+03 00s7s 4582E+14
CP-2 34243E-10 27,33813 60,60311 33OE+O0 936E-06 2068E-+0 03080 219E+14
Cm-243 4 0629E-04 27,338 13 60,603 1 1 t OOE+05 1. 10E+0t 2 46E+0 01250 1 543E514
Cm-244 1.6024E-03 27,338.13 60,60311 8OOOE+0 4.30E+01 971E+01 02250 0770E+14
Co-60 34275E-03 27,33813 60,60311 OOE+00 9.37E+01 2.08E+02 7a750 767aE+1a
Cs-234 15566E-0 27,33813 60,60311 0 00E+00 426E+01 9743E+02 0T5750 h9Eo 1
Cs-235 47693E-05 27,33813 60,60311 0 OE+00 1.30E+00 389E+00 0No a Ht B248E+1n
Cs-137 I14007E+00 27.338.13 60,603 1t OOO0E+OO 3 83E+04 8 49E+04 12sco 3 887E+13
Eu-124 436184E-02 27.33813 60,603.11 0 OOE+00 442E+02 9281-E+02 1O7500 8794E+11
Eu-155 -73774E-02 27,338.13 60,6030 1 OOE+0 3.77E+02 835E+02 2as) 2W0766E+8
Fe-SS 3 8028E404 27.338 t13 60,603 11 O OOE+OO 1.04E+0 t 2Z30E+0t 27500 t OOSE+O9
H-3 3 8454E403 27,338. t13 60,603 11 t O0E+eo I OS5E+02 2 33E+02 3 Soco S OSGE+06
1-t29 125910E-06 27,338.13 60,603.11 00ooE+00 3 -52E40 082 7SOOOO22 1742E+06
Kr-85 2-7848E402 27,338 t13 60,603 1t O OOE+OO 761tE+02 t 69E+03 7 00c I 988E+OS
Np-237 3 7516E-06 27.338t3 60.603tt1 OOOE+00 I*03E-01 2 27E-01 11 00co 2-27aE+04
Pa-231 1.2488E-1 1 27,33&13 60,603 11 O OOE+OO 3 41E407 7 57E407
Pta210 2 4206E-12 27.338.13 60,603t1 OOOE+OO 6 621E-08 I*47E-07
Prnt147 1 5671E402 27.338.13 60.603t11 OOOE+OO 4.28E+02 9.50E+02
Pu-238 1 477E-02 27,338.13 60,603 1 O0E+OO 4 07E+02 972E+02
Pu-239 -3 5520E402 27.33lL13 0 00 6 60E+03 5 63E+03 6 60E+03
Pu-240 2 0690E-02 27.a33.13 60.603tt1 3 36E+03 3 92E+03 4 61 E+03
Pu-241 -1 4799E+00 27.338.13 0 00 I 5tE+05 t 10E+05 t.51 E+05
Pu-242 t.t252E-05 27,3113 60,603 tt 8 95E-011 t20E+OO t S3E+OO
Pa-226 7 8524E-t2 27.338t3 60.603tt oOOE+00 2.tSE407 4 76E407
Ra-228 2 4086E-16 27.313 60,603t 1 0OOE+00 658E-112 It46E-1tt
Ru1tO6 I15066E405 27,331113 60,603tt1 OOOE+OO 4.t2E0t 9t13E-01
Se-79 T e 0127ES05 27t33813 60S603tt t+a 2.77E-Ot 6t14ECt
Sn-126 4.3902E-05 27.338.13 60,603 11t OOOE+00 It20E+00 2 66E+OO
Sr-90 5 0088E-01 27.338,13 60,603.11 ooo0E+eo t 37E+04 3 04E+04
Tc-99 3o94S2E-04 27.338,t3 60,6031it a I 0E+0e r t08E+Otr 2 39E+Ot
Th-229 2.7219E-12 27.338,13 60.603.11 ODOE+0 7 44E-08 It65E407
Th-230 1 0441 E-09 27.338.13 60,603.11 0ODoE+0 2 85E-05 6.33E405
Th-232 3t1689E-t6 27,33S&13 60,603tt1 oOE+00 8 66E-12 It92E-t11
Tt-208 4 6636E407 27.338t3 60,603t11 OOOE+00 t.27E402 2 83E402
tU-232 t.2638E406 27.33&13 60,603.11 ODOE+00 345E4-2 7 66E402 Thenmal Power

a-233 5.7451E-tO 27a.38T3 60t603t1 eOE+OO e157105 3e48E-05 NominalHeat Boundmg
tJ-234 4.3044E406 27.338t13 60,603tt O0OE+OO t 18E-0t 2.61E-0t Output Hest Output
Lt-235 -7 T765E-09 27.33&13 0 DO I 36E403 I 14E403 1-36E403 -(wafts) (Wafts)
Ut-236 *1.8050E4-7 27.31K3 60,603tt1 OOOE+00 4 93E403 t.O9E402 72ssE+02 1m7+03
Lt-238 -1 7914E407 27,338 t3 0 DO 9 87E402 9 38E402 9 87E402 Total Total
Y-90 5 0088E401 27,338t13 60,603.11t OtOE+00 t 37E+04 3 04E+0.4
Other Radio nuctedes 3 87E+04 8 59E+04

Temptate Selection Summary
Froen SFD Us" Basis for Parainete Difternces:

Feato r Mdrsto'r FAST FAST This ITefnpate was Used hla the Wowing reasor &
FueJ Cladding SSv 1 SST Th el W naities on al parareters exaop errcnnet (rnWn)

8OL HM Constituents Pu adnd U
BOL Enrichment % 1 0 t 30

Bumup Summary (MWd)` Basis for bumup used in estimate:
From SFD Eslaatead

Nomba 27 aa8 13 N~wIa tPm taken trsm SFD an/d oryred lo MWd u =V BOL-417*r0%t
Boundimg j 60 603 11 Bouxirg tSumnup taken Iran SFD amd cweded ID Witd usmg BO417 09kg

Chenckrs

Estemated Bumurfn
Bumup MutpIler Given Bumup Estted EOL HM/Gnven ECL HM

Nominal 043 100
Bounding 0 S

'Reactor shudown, ore removal, storage, shpping or ote date ronlimming that Iraliaton rs for fuel

'Total bumup for all toel assoated wn this woivel must be dvided by BOL heavy metal mass to get speabc bup values (MWd`MT)

fIi
LI

U
U~i

DOEISNF/REP-078
Revision 0

March 2003
Page D-8 of D-585
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Fuel Radionuclide Inventory Worksheet
1. Fuel and Tenlate Infomrution -- ,

Fuel Name FFTF-TFA PINS (AC-3)
SNF ID # 1046

Fuel Units & Descr 72 - ROD
Heavy Metal Mass BOL . EOL.8 878kg
ROD Storage Site HANFORD

'Fuel decay start date 1992
Estimates as of: 2030

Template: FFTF (FAST. SST. It0 to 30 . Pu & U)
'Template Bumup(MWd) 5011 2

Template SOL Heavy Metal Mass (MT): 0.0329181
Tempitlae Decay Time 35 years

Estimated
Camster usage

18'xiS
109

I. Fstorntes -. m Xn Xb b _ Y Yb y Gamma Sources
Phton _otal

Ci/MWd From Nominal Bounding Fuel Inistal Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)

2
Bunnup (MWd)f (Cl) - knventones(CI) inventones(Ci)

Pttoton Total
Energy Photons/sec

I Group (bounding)Radionuclide
IIU U k+A SL- ----- 'if-J- * . vg.. ev

634 b4 It$/ IV U uut+UU j Vzr-V1j 4 o1r-W I Avg aiev

634 54 78770 t 83E+01 8 86E+01
Arn-242m i 9247E-03 634 54 787 70 0 00E+00
Anm-243 1 0740E-04 634 54 787.
C-14 2 6042E-05 634 54 2 05E-02 I 00575 6 056E+12

CI-36 3 4243E-1 3 2 17E-07 2.70E-07 I 00850 2651E+12

Crm-243
Cm-244
Co-60
05-134
Cs-135
Cs-137
Eui-115

0 00E+00 2 58E-01 3.20E-01 I 01250 2007E+12
787 70 0 OOE+00 I 02E+00 126E+00 1 02250 2Z301E.12
787 70 0O0E+0O 217E+00 270E+00 0.3750 9975E+11

634 54 787 70 0 00E+00 9 88E-01 1-23E+00
S 634 54 787 70 0 00E+00 3 03E-02 3 76E-02

1 4007E+00 634 54 78770 0 00E+00

0.5750 4040E+13
08500 422E+11
1.2500 5.053E+11
1 7500 1 143E+10
22500 2.332E+06
2 7500 1.30E+07

1 6184E-02 634 54 787 70 0 O0E+C
Eu-155 1 3774E-02 634 54 787.

if

Fe-55
H-3
1-129
Kr-815
NtP-237

3 8028E-04 634.54
3 8454E-03 634 I 3.03E+00 - 3.8000 8 405E+04

E+00 8 18E-04 1 02E-03 I 5 0000 3.046E+04
787 70 0 00E+00 I 77E+01

4 787 70 0 OOE+00 2.38E-03
Pa-231 1.2488E-1 1 634.54 787 70
P8-210 2 4206E-12 634.54 787 70
Pm-147 1 5671E-02 634 54 787 70

0 00E+00

2.19E.01
2 96E-03
9 84E-09
I 91E-09
123E+01
I 17E.01
11.51E+02

7.0000 3.473E+03
11 o000 3.972E.02

Pu-238 1 4877E-02 634.54
Pu-239 -3 5520E-02 634 54 2 1.28E+02

Pu-240 2C E+01 8 97E+01 9 28E+01

Pu-2 3 44E+03 2 50E+03 3 44E+03
787 70 2 04E-02 2 75E-02 2 93E-02

E-12 634 54 787.70 0 00E+00 4 98E-09
Ra-228 2 4086E-16 634 54 787 70

Ru-t06 1.5066E-05 634 54 787 70

6 1I9E-09
1 90E-13
1 19E-02
7 98E-03
3 46E-02

Se-79 1 0127E-05 634 54
Sn-126
Sr-90

4 3902E-05 634 1
78770 002E+00 3.18E+02
787.70 0 00E+00 2 50E-01

3 95E+02
3 10E-01
214E.092 7219E-12 634 54 787.70

Th-230 1 0441E-09 634 54 787.70
Th-232 3 1689E-16 634 54 787.70
Ti-208 - 4 6636E-07 634 54 787.70
U-232 1.2638E-06 634 54 787.70

0 00E+00 1 73E-09
00E+00 6 62E-07

0 00E+00 2 01E-13
0 00E+00 2 96E-04
C

U-233 5 7
- U-234 43

- UL235 -7 7
U-236 1a
LU-238 -1
Y-90 S.C
Other Radionuctldes
.IU.. Template Selection Suumna

f i ITempltte Selection Summary

7451E-10 634 54 787.70
1044E-06 634 54 787.70
7765E-09 634 54 0 00
Q050E-07 634 54 78770
7914E2-7 634 54 0 00

0 00E+00 8 02E4.4 9 95LE44

2O00E+00 3 65E-07 4-53E-07
0 00E+00 2 73E-03 3.39E-03
3 09E-05 2 60E-05 3.09E-05
0 00E+00 1 15E-04 1A2E-04
225E-03 214E-03 225E-03
0 00E+00 3 18E+02 3 95E+02

8 99E+02 1.12E+03

Thermal Power
Nominal Heart Bounding -

Outpu Heat Output
(Watts) (Watts)
1.67E+01 1.95E.O1

Total Total

1088E-01 634 1 C

d checks

V.

I
i N

L�

From SFD Used B8asis for Paramer Differences:
Reactor Moderator r FAST i FAST rtsTemplate was usta 2or 8 teo" reasons

Fuel Claddfing SST SST Tts te matdies on at parameters exoept enrilcient (uivnoai)
OL HlM Constituents Pu and Pul d U
BOL Enrichment % 10 b 30 _

Bumup Summary (JAWd)' - - Basis for burnup used In estimate.
From SFD Estrmated

Nominal t 63.54 ha urD taken from SFD and rved to MWd io M0LAt 53kg
Bounding - 787 70 Bou o tuuap talen fom SFD and rovertd lo 184d usy 80t9dS134i

jChecks

Estimated Bumupt
Burnup Multiplier Given Bumup Estimated EOL HNlGiven EOL HM

04Nominal
Boundmig

'Reactor shutdown, core removal. storage. shipping or other date contirming that irradatin ceased for fuhi

'Total bumup for at fuei asociated with this wornsheet must be dvided by EOL heavy metal mats to get specific bumup values (MWdWv

DOE/SNFlREP-478
Revision 0

March 2003
Page D-9 of D-585
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Fuel Radionuclide Inventory Worksheet
L Fud andTemplate Informafton

Fuel Name: FFTF-TFA-AB-l
SNF tD #. 317

Fuel Units & Descr 1- HEX ARRAY 217 ROD
Heavy Metal Mass: OL=: EOt34 655kg
ROD Storage She: HANFORD

'Fuel decay start date: 1992
Estieales as of: 2030

Template FFTF (FAST. SST. 10to 30%. Pu & U)
'Templale Bumup(UWd): 5011 2

Template SOL Heavy Metal Mass (MT): 0 0329181
Temolals Decay Time 35 years

Estimated
Canister usage

18'x15
I 020

-J11. Estimates .m x. X, b Y. Y. Gamma Sources

Photon Total
CMiWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (1MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 6 1822E-12 251 33 502 65 0 00E+00 1 55E-09 3 11E-09 Avg MeV
Am-241 1 1066E-01 25133 50265 673E+01 9 51E+01 1 23E+02 00150 1978E+13
Am-242m 1 9247E-03 251.33 502 65 0 00E+00 4 84-01 9 67E-01 0 0250 3328E+12
Am-243 1 0740E-04 251.33 502 65 0 O0E+00 2 70E-02 S 40E-02 0 0375 3 804E+12
C-14 2 6042E-05 251.33 502 65 0O0E+00 6 54E-03 1 31 E-02 0 0575 4642E+12
Cl-36 3 4243E-10 251.33 50265 0000E+0 8 61E-08 1 72E-07 00850 1820E+12
Cm-243 4 0629E-44 251.33 50265 000E+00 1 02E-01 2 04E-01 01250 1283E+12
Cm-244 1 6024E-03 251.33 502 65 0 OE+00 4 03E-4 6 8 5E-04 02250 1 468E+12
Co-60 34275E4-03 251.33 502 65 0OOE+00 8 610E01 1.72E+O0 03750 68376E+0
Cs-134 I 5566E-03 251.33 50265 0 00+0E+O0 391E4 7 82E-03- 11 05750 2578E+13
Cs-135 765241 251.33 502 65 0 O0E+00 1 20E-02 2 40E-02 0950D 2694E+tt
Cs-137 1 4007E+00 25133 50265 000E+00 3 52E+02 704E+02 12500 3em4E+P
Eu-1# 1 6418-E2 25133 502.65 0 00E+00 4 07E+O 8 013E+NO 17500 7294EBin
Eu-155 13774E4-02 25133 50265 000E+00 3 46E+00 6 92E+00 225u t 1 741OE+06
Fe-5S 3870281E-04 25133 502.65 000E+00 9.56E-02 191E-01 275a0 8s491E+6
H-23 3 8454E-03 25133 502 65 0 OOE+00 9 66E-01 93E+00 30+01 1 t3E+05
1-129 1.28914E-06 251233 0 00 8 6E+0O 3624E-04 648E-04 5Oao 7a453E+04
Kr-85 2 7848E-02 251 33 502 65 0 00E+00 7 00E+0O 1 40E+01 720" 8 487E+03
Np-237 3 7516E406 251 33 502 65 000OE+00 9 43E404 I189E403 II 0000 9 701 E+02
Pa-231 I12488E-1 1 251 33 502 65 000OE+00 3 14E409 6 28E409
P+>21 0 2 42061E-12 251 33 502 65 000DE+00 608BE-10 1.22E4-9
Prn-147 I 567IE402 251 33 502 65 0 00E+00 3 94E+00 7 88E+00
Pu-238 1 4877E402 251 33 502 65 0 O0E+00 3 74E+00 7 48E+O0
Pu-239 -3 5520E02 251u33 0 O 3 52E+02 S 44E+02 S 52E+02
Pu-240 2 069DE-02 251f33 502 65 281IE+02 2 86E+02 2 91 E+02
Pu-241 -1 4799E+00 251 33 OO 10 26E+04 I 22E+04 1 26E+04
Pu-242 1.1252E405 251 33 502 65 7 49E402 7 77E402 8 05E402
Ra-226 7 8524E-12 251 33 502 65 0 00E+00 1 97E409 3 95E409
Ra-228 2.4086E-16 251 33 502 65 000OE+00 6 05E-14 I121E-13
Ru-106 1-5066E405 251 33 502 65 e.__E+00 3 79E403 7 57E403
Se-79 1.0127Et5 251u33 50265 00E+00 255E43 509E43
Sn-126 4.3902E405 251.33 502 65 000OE+00 I11E0E2 2 21E402
Sr-90 S 0088E-01 251.33 502 65 0 O0E+00 1.26E+02 2 52E+02
Tc-99 3 9412E404 251.33 502 65 000OE+00 9 91E402 1 98E401
Th-229 2 7219E-12 251 33 502 65 000OE+O0 6 84E-10 I137E409
Th-230 1 0441 E-09 251.33 502 65 O OOE+WO 2 62E407 5 25E407
Th-232 3 16891E-16 251 33 502 65 000OE+00 7 96E-14 I159E2-13
TP-208 4 6636E407 251.33 502 65 0 O0E+O0 1.17E404 2 34E044

ar-232 1d2638E46 251F33 502T65 000rE+O0 318E44 6e35E404 ThermalPowaer
U-23 5 451 -10251.3 52-65 0 OE+00 I 4E-07 2 8E-0 Nommail Heat Bounrsng

U-234 4F3044E4dn 251T33 502 65 00a0E+00 ts08E403 216E03 i Output HeatmOutput
U-235 -7.7765E409 251.33 0 00 1 13E404 1.11E-04 I 13E404 (Watts) (Watts)
U-236 I 8050E407 251.33 502.65 0 00E+00 4 54E405 9 07E405 3.20E+01 3 GI E+01
U-238 -t.79t4E407 251t33 0 00 8 26E403 8.21 E-03 8.26E403 Total Total
Y-90 5 0088E-01 251.33 502-65 000OE+00 1.26E+02 2.52E+02
Other RaCionucsides 3 56E+02 7.12E+02
B u TernpS ate Se 

0 
Summary, B _a ou p ursed inestmnate: Checks

Ternplate Selection Summary
From SFD Used Basis or Parameter Drferences:

R Nctor Modermtina F[ST Tb2 T51 on e was ked nor tha Stc reas m a

Fuel Clatd=n STsT Thnbis mabtc on al paramees e~xop erchrrel (unknwn)
80L HU Cronstiimnt Fu nd U Pu and U

BOL Enrichment # 10 to 30

Bumnup Sumrnary (lMWd)' Basbstor bumup used in eshmate:
From SFD Estimated

Nominal 251 3 j taa bnpken bacn SFD and cmvrelted to MWd using; POL49l7kgB
Boundidg 502 a8ei bp emased Io b ees nrnnal btrmtp

Checks

Estenaled Bumupf
B up Itl[r| Given 8umup Estimated EOL HMIGIven EOL HM

NomInal I 100

Bounding I 0 __

Reactor shutdown. core removal. storage, shipping or other date cornfirmung hat Irradation ceased tor fuel

'Total bumup for al luel associated with this woeksheet must be elaided by OL heavy metal mass to get specific burnup values (MWd/UT)

I;'
Li

Li
U

DOE/SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet

I. Feel and Template Infonmation,,:
Fuel Name: FFTF-TFA-ABA-1 THRU 6

SNF ID l: 318
Fuel Units & Descr. 6 - HEX ARRAY 91 ROD
Heavy Metal Mass 8OL- . EOL.257 428kg
ROD Storage Site HANFORD

'Fuel decay start dale 1992
Estimates as of 2030

Template FERMI (Fast Zrc. 10 to 40% U)
aremptate Bumup(MWd) 58.6725048

Template BOL Heavy Metal Mass (UtT 0.018774
Tm Ilae Decay Tlime 35 years

Estimated
Canister usage

18.x20'

'I.Eatsmates -, m -X. . b Yn Yb GammaSources

CU/MWd From
Temolate

Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)2 Bumup (MWd)
2

(Ci) Inventories(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (boundmig)R-I.-ncl'ie.

Ac-227 9 61 1OE-08 8,479 48 0 00E+00 5 70E-04 8 15E-G4 Avg. Mev
5,479 48 0 COE+00 3 89E-03 5 568-03 I o0so 5 611tEt14Am-241

Am-242m 8.479 48 0 OOE+00 0 OOE+00 0 OOE+00 0 0250

Am-2 8,479 48 0 DOE+00 4 97E-11
5.934 58 8.479 48 0DOE+00 1 29E-O

5 5188E-08 5.934 58 8,479 48 0 C

7 10E-1 1
1 84E-01
4 68E-04
1.31E-10
444E-12

Cm-243 1 5496E-14
Cmr244 5.2375E-16
CO-60 20947E-03

5,934 58 8,479 48 0 4.255E+13
02250 5638E.13

!+00 1 24E+01 1.78E+01 0 3750 2 457.E413

Cs-134 8 2
Cs-135 4 4
Cs-137 1 3
Eu-154 1 8
Eu-155 1 4
Fe-55 14

LAA rze.A7 001E+00 3 71 E-03 5 30E-03 0 5750 4 340E+14
8.479 48 0 00E+00 2 67E-01 3 82E-01
8.479 48 0 OOE+00 8 17E+03 i 17E+04

0 8500 4 008E+12
1.250D Z659E+12
17500 1034E+t1
22510 t 624E.07

5.934 58 8,47948 000E+00 1 10E+00 1 57E+00

5.934 58 8,47948 0 OOE+00 8 4
E+06

179E-05 5,934.58 8,47948 0 C

H-3 3 5383E-03 5,934.58

1-129 1 1426E-06 5,93458

- Kr-85 3 8604E-02 5,934.58L) N>237 3 3099E-06 5,934S58

8,47948 0 00E+00 2 10E+01
8,47948 0 OOE+0O 6 78E-03
8,479 48 0 00E+D0 2 29E+02
8,479 48 0 0OE+00 1.96E-02
8,479 48 0 OOE+00 1.12E-03
8.479 48 0 00E+00 5.31 E-08

1 785E+03
5 0000 6.231 E+02

3 27E+02 7 0000 5.533E+01

2 81E-02 11 000^ 5281E+00

Pa-231 1 61E-03

Pb-210
e 8.479 48 0 00E+00 6 e

1.7146E-04 5.934 58 8,479 48 0 I
2

7.59E-08
9 83E+00
1 45E+00
1 65E+02
5 76E-01

Pu-239 1.9464E-02 5,934 58 8,479 4
Pu-240 67919E-05 5.934 58
Pu-241 4.1774E-06 5,934 2.48E-02 3.54E-02

Pu-242 4.3751E-13 E+00 2 60E-09 3.71 E-09

Ra-226 S 0 00E+00 1 44E-07 2-05E-07

Ra-228 5 8,479 48 0 00E+00 1 40E-07 2.00E47
S 8,47948 000E+00 1 84E-06 2.62E-06

1 6488E-05
3 7564E-05
i 2CS2E+C0n

5,934 58
5.934 58
i; 0!tA VV

8,479 48 0 00E+00
8,479 48 0 00E+00
8,479 48 0 00E+00Qai i:I- - VJ - -t - --

E+03 1.02E+04
E+00 3.80E+00Tc-99

Th-229
Th-230

4 4825E-04
46478E-11

5,934
0 00E+00 2 76E-07 3 94E-07

8.479 48 0 00E+00 1 32E-05 1 89E-05
34 58 8,479 48 0 00E+00 1 41E-07 2

5 8256E-09 5,934.58 8,479 48 0 00E+00 3 46E-05 4
3 5,934 58 8,47948 0 00E+00 935E-05 1 2

3 5,934 58 8,479 48 0 00E+00 6 00E-05 8 5
3 5,934.58 8,479 48 0 00E+00 2 91E-02 41
6 5,934 58 0.00 1 46E-01 1 32E-01 14UO-235 -2.3191 E-0

U-236 1 2633E-05 5,934.58

U-238 -9 5407E-08 5,934 58
Y-90 1 2053E+00 5,93458
O-lher Radionudcidls

T S.Crer Seate on Summsary, Buup Su.rmnary. andr Ch

.Teplate Selecton Summary
Fror.^ SFD Used

Reactor Moderator- FAST FAST

Fuel Cloiteri SST URC

ROL M Colstiuent I

8,47948 0 00E+00 7 50E-02 1 E

E-04 Thermal Power
E45 Nominal Heat Bounding
E-02 Output Heat Output
E401 (watts) (Wa~tts)
-01 9 16E+01 131E+02
-02 Total Total

E+04
E+04

000 6 61 E-02
8,47948

= B8asis for Parameter Differences-
The j Trnif e was used or te lok g reasxs:

khsW Iale Is a good aproximaton swroe i Is a FAST. Warautek

-- BOLEnrichdm t #%. 1010 40 __I

Burnup Summary (MWd)f _Basis for burnup used In estimate:
From SFD Estimated

Nvminal 5 934.5 8 oe W PAtuW laken trom SFu artd WOeted b,1CUS islr9 2641591

Bounding [ 8 479 48 Bouradgwbaartaken from SFDand oivetdt MWd rtsng 801.426 ISSig

Checks

Estimated Bumup/
Bumup Multipi Given Bumup Estimated EOL HM/Gnven EOL NM

Nominal 1019
Bounding I-10271

'Reactor shutdown, core removal storage, shtpping or otrer date contfmmng that Irradabon ceased for fuel

'Total burnup for al tuel associated with this woilSheet must be dvided by BOL heavy metal mass to get specific bumnulp values (MWd??,MT)

r^DOEtSNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infwrmation

Fuel Name FFTF-TFA-ACN-l (MOX) PINS
SNF ID 4:. 321

Fuel Units 8 Descr. 90. ROD
Heavy Metal Mass: BOL, : EOL1.14346kg
ROD Storage Stne HANFORD

'Fuel decay start date: 1992
Estimates as of, 2030

Template: FFTF (FAST. SST. 10 to 30.. Pu & U)
'Template Bumup(MWd): 50112

Template 8OL Heavy Metal Mass (MT). 00329181
Temibte De1ay Tlme' 35 years

Estimated
Canister usage:

1 S'02
002

1I. Fstnates . - m x Y, Yw Gamma Sources

Photon Total
Ct/MWd From Nominal Boundtng Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd) (Ci) Invenlories(CI) Inventores(Ci) Group (bounding)
Ac-227 61822E-12 1,038 59 2,07718 OOE+00 642E-09 t28E-08 Avg MeV
Am-241 1 1066E-01 1,03859 2,07718 297E+01 1 45E+02 260E+02 00150 6834E+13
Am-242m 1 9247E-03 1,038 59 2,077 18 0 OOE+0O 2 OOE+00 4 00E+OO 0 0250 1 352E+13
Am-243 I 0740E-04 1,03859 2,07718 0OOE+0O 1.12E-01 2.23E-01 00375 1 570E,13
C-14 2 6042E-05 1.03859 2.07718 0 OOE+O0 2.70E-02 541E-02 00575 1 574E+13
CI-36 34243E-10 1.03859 2,077.18 00OE+00 3.56E-07 7.11E-07 00850 7518E+12
Cm-243 4 0629E-D4 1,038 59 2,077 18 O OOE+OO 4.22E-01 8 44E-01 o 12sr) 529E+12

Cm-244 6024E-03 1,038 59 2,077.18 OOOE+DO 1 66E+00 3233E+00 02250 6067E+12
C-60 34278E-03 1,03859 2.077.18 OOOE+00 389E+00 7812E+W0 03750 27630E+12
Cs-134 1 5566E-03 1,038 59 2,077 18 OODOE+DO 162E+00 3-23E+00 0 5750 1 065E+14

Cs1-3 47693E-05 1.03859 2,077.18 0 0OE+00 495E-02 91E-02 1180000 11t3E+12
Cs-137 1 4007E+00 1.03859 2,07718 0 DOE+OO 1 45E+03 291E+03 182500 1332E+12
Eu-154 I161841E42 1,038 59 2.077 18 O OOE+OO I168E+01 3 36E+01 1 7500 3014E+lo

Eu-155 I 3T74E402 1,038 59 2,077.18 0ODDE+OO I 43E+01 2 86E+01 2.2500 6 063E+06

Fe-SS 3 8028E-04 1,038 59 2,077t18 0ODOE+OO 3.95E-Ot 7 9OE-01 27500 3 443E+07

H-3 3 84541E-03 1,038 59 2,0771t8 0 OOE+OO 3 99E+00 7 99E+00 3 SOOO 1 78OE+rJS

l-t29 1 2891E-06 1,038 59 2,077.18 O DOE+OO I 34E-03 i.68E-03 sorco0 6 179E+04

Kr-85 2 7848E-02 1,038 59 2,07718 0OOOE+OO 2 89E+Ot 5 78E+Ot 7 0X0 7 050E+03

Np-237 3 7516E-06 1,038 59 2,077.18 OODOE+OO 3 9OE-03 7.79E1-03 11 0Xo 8063E+02

Pa-231 1.2488E-t1 1.038 59 2,0T77t8 OOOE+OO t 30E-08 2 59E-08

14
Pb-210 2 4206E-2 1,038.59 2,077.18 0 0OE+00 251 E-09 52 3E-49
Pn-147 4 5671E402 1,038.59 2,077.18 0 OOE+0O 4 63E+01 3926E+01
Pu-238 I 4877E-02 1,038 59 2Z077.118 0 OOE+OO I SSE+Ot 3 O9E+Ot
Pu-239 -3 552OE-02 1,038 59 O 00 2 44E+02 2 07E+02 2 44E+02
Pu-240 2 0690E-02 1,038.9 2,077.18 0 24E+02 I 45E+02 I 67E+02
Pu-24t -t 4799E+OO 1,038 597 O 00 5S 56E+p03 4 02E+03 5 56E+03
Pu-242 1 1252E-0 1,038.59 2,077.18 30 OE-02 4 47E-02 5 64E-02
Ra-226 78524E-12 1,038.59 2,077.18 0OOE+00 816E-09 163E-08
Ra-228 2 4086E-1 6 1,038 59 2,077.18 O OOE+OO 2 5OE-13 500DE-13
Ru-106 1 5066E-05 1,038 59 2,077.18 O OOE+OO It56E-02 3 13E-02
Se-79 1 0127E-05 1,038SS9 2,077.18 0ODOE+OO I105E-02 21lE0E2
Sn-126 4 3902E-05 1,03S59 2,077.18 O OOE+OO 4 561E-02 9 12E402
Sr-90 5 0038E-01 1,038S59 2,077.18 O OOE+OO 5 20E+02 1 04E+03
Tc-99 3 9412E-04 1,038-59 2,077.18 O OOE+OO 4 09E-01 8 19E-01
Th-229 2 7219E-12 t,038S9 2,077.tS O OOE+OO 2 83E-og 5 65E409

L

Th-230 1 0441E-09 1,038.59 2,077.18 00

U-232 1.2638E-06 1,038.59 2,077.18 OOOE rhermal Power
Nominal Heat Boundtng

Output Heat Output
11,038.59 0O -- - 5 OOE-OS 4 19E-05 5 OOE4S j (atts) (Watts)
1,038.59 2,077.18 0 OOE+00 1 87E-04 375E-04 2.72E.01 443E.011
1,038.59 0 00 3 64E-03 3 45E-03 3 64E-03 I Total Total-1.7914E-07

Y-9O 5 O088E-O1 1,038.59 2,077.18 OOE+OO 520E+02 1 04E+03
Other RadionuclIdes 1 47E+03 2 94E+03

*U. Ten te Selection Sunurv, Bumnup S ary. d Checks .
Template Selection Summary

Front SFD Used Basis for Parameter Drfierencers
Reactor Moderator FAST FAST Ths Tenplate as used or the lowing reasois:

Fuel Cladding SST SST Ths tuel udierm t oa parD eers e rx" hmert unknown)
BOL HM Constituents Pu and U Pu and U

8OL Enrichment % 10 to 30

Burmup Summary (MWd) Bases for bumup used in estimate:
From SFD Estinsted

Nominal 1 038.5 9N a buep takeetom SF and cwenrd ios Wde uscg 8at.1537kg
Bounding 2 077 1 8uisndig buaup assusmed to be rwe nuoanal burnup,

[Checks I

I.
1i

LEstimated Bumupf
Bumup Mutipler Given Bumup Estimated EOL HNMGwven EOL HM

044 _I t10

089 , .,
Nominal

| Bounding
Reactor shutdown, core removal, storage, shlpping or other date confirming that Irradiaton ceased for fuel

'Total buinup for alt fuel associlaed slt 8-is worksheet must be dvided by BOL heavy metal mass to get specfic ftobnup values (NtWdMT)
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Fuel Radionuclide Inventory Worksheet

,L Fuel and Tenplate Information
Fuel Mane FFTF-TFA-ACN-1 (PU/UC) PINS

SNFtD# 865

Fuel Units & Deser 16 -ROD
Heavy Metal Mass BOL- . EOL=2.558kg
ROD Storage Site: HANFORD

'Fuel decay srt dale 1992
Estimates as of 2030

Template FFTF (FAST SST 10 to 30-., Pu & U)

'TemplatefBumup(MWd) 50112
Template 8OL Heavy Metal Mass (MT) 0 0329181

Temrlate Decavy Time 35 years

Estimated
Canister usage

18"x15
r 100 1

.

U.Estimates -- - m x X. b Y. Yb I Gamma Sources
Photn 1051

CWMWd From Nominal . Bounding Fuel Infital Activity Nominal Fuel Bounding Fuel

Template FuelBumup(MWd)? Bumup(MWd)
2

(Ci) Invenories(CI) lnventones(CI)Ba-1-onuclilde

Photon Total
Energy Photonslsec
Group (bounding)

Avg MeV
0 0150 1 219E+13

Ac-2276 370 43 0 OOE+00 1 15E-09

Am-241 37043 5 29E+00
11185 22 370 43 0 0250 2411E.12ll 007 29.1

E-04 185 22 370 43 3 98E-02 0 0375 2 793E+12i

2 6042E-05 185.22 -03 9 6SE-03 00575 2.805E12

34243E-10 185 22 6 34E-08 1 27E-07 00850 1.341E+12

Cm-243 4 0629E-04
Cm-244 1 6024E-03
Co-60 3 4275E-03

E00 7 53E-02 1.51E-01
0 00E+00 2 97E-01 5 94E-01
0 00E+00 6 35E-01

Cs-134 15566E-03 0.00E+00 2 88E-01

Cs-135 37043 0 00E+00 8 83E-(

1 27E+00
5 77E-01
1.77E-02

5 19E+02
6 00E+00
5.1 OE+00E

01250 9435E411
0-22s0 1 082E412
03750 4 6906+11
05750 1.900E+13
03500 1.9851+11
12500 2376E+11Cs-137 37043 0 00E+00 2 S

1i85.22 37043 0C 1 7500 5375E+09

185.22 370 43 0 C 2.2500 1 081E+06

18522 141E-01 2 7500 6 141 E+06

H-3 3 8454E-03
1-129 1.289116-06

7~ 1 Kr-85 2 7848E-02LNp-237 3-7516E-06

185 22 7.12E-01 1 42E+00
.+00 2.39E-04

0 00E+00 5 16E+00
370 43 0 00E+00 6 95E4

4 78E-04
i 03E+01
1 39E-03
4 63E-09
8 97E-10

3 5000 3 174E+cA

50000 1 102E+04
7 0000 1257E+03
11 0000 1 438E+02

Pa-231 370 43 0 C

2.4206E-12 - 185.22 370 43
1.5671E-02 185S22 37043
1.4877E-02 15.22 370 43

0C
5 80E+00

E+00 5 51E+00

-Pum-240
Pu-241
Pu-242
Ra-226
Ra-228

-35520E-02
2 0690E-02

-1 4799E+00
1 1252E-05
7 8524E-12

185.22
185.22

C
2 59E+01 2 97E+01
3 68E+01 4 34E+01

000 991E+02 717E+02
37043 5 89E-03 7 97E-03
370.43 000E+00 1A4E-09
37043 000E+00 4A6E-14
370 43 0 00E+00 2.79E-03
370 43 0 00E+00 1.88E-03

9 91 E+02
I 01 E-02
2 91 E-09
8 928-14
S 58E-03
3 75E-03

6 185 22
S 185 22

4 3902E-05
S 0088E-01

1852 8 13E-03 1 63E-02

Sr-90
Tc-99
Th-229
Th-230
Th-232
Tl-208
iJ-232

0 00E+00 9.28E+01
0 43 0 00E+00 7 30E-02

1 86E+02

5 22 370 43 0 00E+00
5 22 370 43 0 00E+00

S7n0& 4 M3 0 D0E

S 5

181
vo~~ A_ -s -^v - -v

4-07 185.22
E-06 18522

370 43 0 00E+00
370 43 0 00E+00

1 17E-13=
1 73E-04
4 68E-04 Thermal Power
2.13E-07 Nominal Heat Boundingh7^ AQ i

E-10 1 8S.22
5 RIS2

U7l 4t r
3470 43 1.59E-03 Output Heat Output

_,7.7765E-09 1 8522 0 00

I 8006E-07 18522 37043
1 7914E-07 18522 000

C

7 48E-06 8 92E-06 (Watts) (Watts)
3.34E-05 6 69E-05 4 8iE+.0 7.90E+00
6.16E-04 6 49E-04 Total Total
9 28E+01 1 86E+02
2 62E+02 5 25E+02

5 0088E-01 1 8S22

t.p ou.:

Template Selection Surmnary
^l |Fr,

Reastor Modkerato.-~
Fuel Cladding _

ROIL HM Consitnue.b F,

Used ffasia tor Parameter Differences:
FAST rTepnplate was used tor the stiwe reasons

PuST a Thd Ucbs on A paramet et ern t (unkn)
J Pu and U

f

1-1

BOL Enri.hrnent # 10 to 33

jBumup Summary (MWd) _ _ Basis for bumup used In estimate-

I From SFD Esantated

I
Mmnnal jIs. 135 a J biptalen trIcr SF0 anfd Mvreed bs 1Wd WAn W.2 147Ug9

Boundmg i 37043 bnd nnit assu ed In be te mn basun

1Estanated Bumupl
B up ila Given Bumup Estimated EOL HMIGrven EOL HM

I 0441 100Nominal
Ocondimn I. nOYI

I _

Reactor shuttown. core removal storage, shipping or otFer date confirmsng that Irradation ceased for fuel
2
Total burnup for ali fuel associated with this worksheet must be divided by 80L heavy metal mass to get specific bumup values (MWd/MT)

i

1 DOEISNF/FIEP-078
Revision 0

March 2003
Page D-13 of D-585



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informatilon ' i,

Fuel Name. FFTF-TFA-ACO-2. 4 THRU 16
SNF ID S: 329

Fuel Units b Descr 14. HEX ARRAY 169 ROD
Heavy Metal Mass: 60L- , EOL=605 982kg
ROD Storage Site HANFORD

'Fuel decay start dstL 1992
Estim tes as of: 2030

Template: FFTF (FAST. SST, 10 to 30., Pu & U)
"Temptate Bumup(MWd): 50112

Template BOL Heavy Metal Mass (MT): 0 0329181
Temolate Decav Time 35 years

Estimated
Canister usage:

18-x05
r 2680

11. Estmiates m X. X, b Y. Yb Gamma Sources

Photon Total
CQiMWd From Nominal Bounding Fuel Initial Act tity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)' (Ci) Inventones4Ci) Inventones(Ci) Group (bounding)

Ac-227 6t1822E-12 96,31997 140,07470 000E+00 595E-07 866E-07 Avg. MeV
Am-241 1 1066E-01 96,31997 140.074 70 1 35E+03 1.20E+04 1 69E+04 00150 4573E215
Am-242m 1 9247E-03 96,31997 140,07470 0 00E+00 1 85E+02 270E+02 00250 9110E.14
Am-243 10740E-04 96,31997 140,074 70 OOOE+00 1_03E+01 1_50E+01 00375 1 058E.15
C-14 26042E-05 96,31997 140,07470 000E+00 2.51E+00 365E+00 00575 1 052E.15
CI-36 34243E-10 96,31997 140,07470 000E+00 330E-05 480E-05 00850 5070E+14
Cm-243 40629E-04 96,31997 140,07470 OOOE+00 391E+01 569E+01 01250 3567E+14
Cmn244 1 6024E-03 96,31997 140,074 70 000E+00 1 54E+02 2.24E+02 02250 4091E+14
Co-60 34275E-03 96,31997 140,07470 OOOE+00 330E+02 480E+02 03750 1 773E.14
Cs-134 1 5566E-03 96,319 97 140,074 70 OOOE+00 1 50E+02 2 1BE+02 05750 7185E+15
Cs-135 4 7693E-05 96,319 97 140 074 70 0 00E+00 4 59E+00 6 6BE+00 0 8500 7 507E+13
Cs-137 1 4007E+00 96.31997 140.07470 000E+00 1 35E+05 1 96E+05 12500 8985E.13
Eut15.4 I 6184E-02 96,31997 140.07470 0 00E+00 1 56E+03 2.27E+03 17500 2 033E+12
tu-lz5o 4 VD9E+0
Fe-55
H-3

848E-02 96.319 97 140.074 70 0 00E+00 2 68E+03 3 90E+03 7 0000 4 026E+05
No-237 - 3 7516E-06 96.319.97 140.07470 0 00E+00 361E-01 5.26E-01 11 0000 4 604E+04
Pa-231 1.2488E-11 96,31997
P1>210 2 4206E-12 96,319 97
Pm-147 1 5671E402 96,319.97
Pu-238 1 4877E402 96,31997

140.074 70 0 00E+00 1 20E.06 1.75E406
0 00E+00 2 33E-07 3.39E-07

140,074 70 C

Pu-239 -3 5520E-02 96.31997 0 00 1 11E+04 7 70E+03 1 11 E+04
Pu-240 2 0690E602 96,31997 140.07470 5 65E+03 7 64E+03 8 55E+03
Pu-241 - -14799E+00 96,31997 0 00 2 54E+05 t 11E+05 2 54E+05
Pu-242 1 1252E205 96.319 97 140,074 70 1 51E+00 259E+00 308E+00
Ra-226 7 8524E-12

11E+00
+00 - 75E-01 1 42E+00

Sn-126 4 3902E-05 96.319 97 140,074.70 0 00E+00 4 23E+00 6 15E+00
Sr-90 5 0088E-01 96,319 97 140,074.70 0 00E+C0 4 82E+04 7 02E+04
Tc-99 3 9412E604 96,319 97 140,074.70 0 00E+00 3 80E+01 5 52E+01
Th-229 2 7219E.12 96,319 97 140,074.70 0 00E+00 2 62E-07 3 81E07
Th-230 1 04412-09 96,31997 140,074.70 000E+00 1 01E404 1 46E-04
Th-232 31689E-16 96,31997 140,074.70 000E+00 305E-11 444E-t1
Tl-208 4 6636E-07 96,319 97 140,074.70 0 00E+00 4 49E-02 6 532-02
U-232 1 2638E-06 96,31997 140,074.70 0 00E+00 1 226E01 1.77E-01
U-233 57451E-10 96,31997 140,074.70 000E+00 553E-05 805E-05
U-234 4 30442-06 96,319 97 140,074.70 0 00E+00 4 15E-01 6 03E201
U-235 -77765E-09 96,319 97 000 2.28E-03 tI53E-3 2.28E-03
U-236 1 8050E-07 96,31997 140.07470 000E+00 i 74E-02 2 53E202
U-238 -1 7914E-07 96,319 97 0 00 1 66E01 1 49E-01 1 66E-01
Y-90 50088E201 96.31997 140.07470 000E+00 482E+04 702E+04

Thermal Power

Nominal Heat Bounding
Output Heat Output -
(Watts) (Watts) r

1 83E+.03 271 E+03
Total Total

Other R.

Ill.Teit

1 36E+05 1 98E+05 I
; . - ff I 5~ . 4 tu, U

ITempate Stectlon I
From SFD Used Basis for Parameter Dtffereinces:

Reactor Moderator FAST FAST This Teniplale was used Icr re kollmgt reasrs.
Fuel Cladding SST SST Thse td matches on at parainelers exCtel endrtnent [wknown),

0OL HM Constituents Pu ard U Pu and U
BOL Enrichment % 10 to 30

Bumup Summary (MWd)
0  

Basis for bumup used in estimate:
From SFD Estinated

Nominal 96.319 97 Noinial trnsutaken fron SF0 and converted la MWd eing B97Z48tkg
Boundngn 140 074 70 BouSg burmp taken from SF0 nd convemred lo MMd tnin 80k70CZ481kg

[Checks -

Uj
Estimated Bumup/

Bumup MutotiIer Gtven Bumup Estimated EOL HNMGiven EOL HM

11 00
| Bounding I
'Reactor shutdawn. core removal, storage, shipping or other date contirming that irradabon ceased tor had

'Total bumup for all fuel associated with this worksheet must be divided by 0OL heavy metal mass to get specfic bumup values (MWdlT)
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Fuel Radionuclide Inventory Worksheet
;L Fuel and Ternplate Information

Fuel Name FFTF-TFA-CRBR-3 & CRBR-5
SNF ID# 322

Fuel Unts & Descr 2 - HEX ARRAY 217 ROD
Heavy Metal Mass BOLb. EOL.69 402kg
ROD Storage Sine. HANFORD

'Fuel decay start date 1992
Estimates as of 2030

Template FFTF (FAST. SST. 100 to 30% e, Pu & U)
lemnplate Bumup(MWd) 50112

Template 8OL Heavy Metal Mass (MT) 0 0329181
Template Decay Tine 35 years

Estimated

Canister usage
18015

U. Estsmates In - X,. X, It Y.. Yb Gamma Sources

Ci/MWd From Noritstal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template - Fuel Bumup(MWd)
2

Bunupl(MWd)' (Ci) Inventones(Ce) lnventorestCi)

Ac-227 6 1822E-12 5,116.34 5,738 65 0 00E+00 3 1

Photon Total

Energy Photons/sec
Group ' (bounding)

Avg MeV
00150 1921E+14
0 0250 3740E+13
0 0375 4 337E+13
0 0575 4433E.13

Am-241 1 1066E-01 5.11634 5,738 65 1 44E+02
Am-242rn I 9247E-03 5,116.34 5,738 6
Am-243 1 0740E-04
C-14 2 6042E405
C-36 3 4243E-10
Cm-243 4 0629E-04

5,116.34
5,116.34
5,116.34
5,116.34
5,11634
5.11634

I 49401
1.75E-06 1 97E4-6 0 0850 2.077E,13

S 65 0 00E+00 2 08E+00 233E+00 01250 1 462E413
5,738 65 0 00E+00 820E+00 9.20E+00 02250 1 676E.13
5.73865 0 00E+00 1 75E+01

E-03 5.116 34 5.738 65 0 00E+00 7 96E+00
Cs-135 4 7693E-05 5.116 34 5,738 65

1.97E+01
8 93E+00
2 74E01
8 04E+03
9 29E+01

0 3750 7267M+12
0 5750 2944E014
0 8500 3076E.12
12500 3681E.12
17500 8327E410

Cs-137 1.4007E+00 5,116 34
Eu-154 1 6184E-02
Eu-155 13774E-C 7.05E+01 7 90E+01 2.2500 1 703E+07

Fe-55 1 65 0 00E+00 1.95E+00 2 18E+00 2 7500 9532E+07
5.738 65 0 00E+00 1.97E+01 2,21E+01 3 5000 6358E+05
5.738 65 0 OOE+00 6 60E-03 7 40E-03 50000 2319E+05

5.116 34 5.738 65 0 O0E+O0 1A2+02 1 60E+02 70000 o 2644E+04
3 7516E-06 5.116 34 5.738 65 OOE+00 1 92E-02 2 15E-02 11 0000 3.023E+03

Pa-231 1.2488E-t1 5,11634 5.738 65 0 C
Pb-210 24206E-12 5,11634

' Pm-147 1 5671E-02 5,11634
? Pu-238 1 4877E-02 5,11634

Pu-239 -35520E-02 5,11634
Pu-240 20690E-02 5,116 34
Pu-241 -1 4799E+00 5.116 34

5,738 65 0 0

8 54E+01
3 998E+02 1 18E+03

5.738 65 6 OOE+02 7 0E+02 7 18E+02
0 00 2 69E+04 1 93E+04 2 69E+04

1 1252E-05 5,116 34 5,738 65 1 60E-01 2 17E-C
Ra-226 7 8524E-12 5,116 34
Ra-228 2 4086E-1 6 5,116 34
Ru-1 06 1 5066E-05 5,11634

5,738 65 0 O0E+OO 4 02E-08 4 51tE-08
5.738 65 0 OOE+00 1.23E-12 1.38E-12
S,738 65 0 OE+OO 7 71 E-02 8 65E-02
5,738 65 0 00E+OO 5 18E-02 5 81 E-02
S.738 65 0 OOE+00 2 25E-01 2.52E-01

Se-79 1 0127E-05
Sn-1

5738 65 0.00E+00 2 56E+03 2 87E+03
5,116.34 S.738 65 0000E+OO 2 02E+00 2 26E+00

Th-229 2 7219E-12 5,116.34 5,738 65 0.00E+00 I 39E-08 1.56E-08

i
i

Th-230 1 04410E-09 5,116.34
Th-232 3 1689E-16 5,116.34
Tl-208 -- 4 6636E-07 5.116.34
tJ-232 1.2638E4-6 5,116.34

5,738 65 0 OOE+00 5 34E-06 5 99E-06
S.738 65 0 00E+OO 1 62E-12 1.82E-12
5,738 65 O.OOE+00 2 39E-03 2.68E-03
5.738 65 0 00+00 6 47E-03 7.25E-03
5,738 65 0 OOE+00 2 94E-06 3.30E-06
5.738 65 0 O0E+W0 2 20E-02 2.47E-02

0 00 2 42E-04 2 02E-04 2.42E-04

t-233 5 7451E-10 I
U-234 4 3044E-06 s

U-235 - -7 7765E-09 S
U-236 1 8050E-07

Thermal Power
Noninal Heat Bounding

. Output Heat Output
(Watts) (Watts)I

i.1 6,3 9 23E-04 1.04E-03 1t33E+02 1.48E+02
1 67E-02 1.76E-02 I Total TotalL1-238

Y-90
-1 7914E-07

O 00+00 2 56E+03 2.87E+03
- Other Radionuctldes 725E+03 813E+03

1U. Template Selection Surary.B inp Su may, rmd zlChecks ,. _
8 t Temnplate Selection Summary

dFrom SFD U4e ai o aamtrDfeecs

Reactoxr Modertor FAST FAST This Tempate was used lto Ibe tom reasons
Fuel Claddng SST 6ST This tu matchs on at parameers exoWeptnrcent hrnon)

8OL HM Constiuents Pu and U Pu and U
t BOL Enrkrihmmlt % tO to 3n

Summary (MWd)' .. Basis for burnup used In estimate:
Fr. SFD I Estimated

Nominal I

I Bounding I

i � Irt-l.

5-- 6 llZNnmmia turrul tkeni hmi SF0 ard corieited ID108 tsd mg BOL74.5281
5 738 6413curdrig huree takes fras S 0 aisd cosserled lo MWd useing BOL..74.528kg

- - .1.
Estimated iumupl

e Given Sumup _I Estimated EOL NM/Give EOL HM
0" 4E 1 o00Iominal

Borunding.
'Reactor stildown. core removal, storage, shipping or other date confirming that Irracliabon ceased for Wuel

'Total burru for aS tuel associated wehi ths worksheet must be dcvlded by 00L heavy metal mass to get spetific buriup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Termlate Informnaion

Fuel Name: FFTF-TFA-DEA-2
SNF ID th 324

Fuel Units & Descr 1- HEX ARRAY 217 ROD
Heavy Metal Mass: BO- , EOL=34 606kg
ROD Storage Site. HANFORD

'Fuel decay start date: 1992
Estimates as of. 2030

Temptate: FFTF (FAST, SST, 10 to 30%, Pu & U)
'Temptate Burnup(MWd): 50112

Template BOL Heavy Metal Mass (Ml). 0 0329181
Temilate Decav Tiew 35 years

Estimated
Canister usage.

18'x15
0 20

11. Estimates m X. Xb b Ye Yb Gamma Sources

Photon Total
CL8MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuctide Template Fuel Burnup (MWd)e Burnup (MWd)' (Cl) Inventones(Ci) lnventones(Ci) Group (bounding)
Ac-227 61822E-12 346 692 0 OOE+00 2 14E-11 428Et11 Avg MeV
Am-241 1 1066E-01 346 692 667E+01 671E+01 &75E+O1 00150 3822E+12
Arn-242m 1 9247E-03 346 692 0 OOE+0O 6 66E-03 133E-02 00250 1074E+11
Am-243 1 0740E-04 346 692 000E+00 3.72E-04 743E-04 00375 5867E+10
C-14 26042E-05 346 692 OOE+00 901E-05 1 80E-04 00575 9775E+1l
CI-36 34243E-1 0 346 692 0OOE+OO I 19E-09 237E-09 00850 2608E+10
Cm-243 40629E-04 346 692 8OOE+00 144E-063 281E-03 0250 205tE+10
Cm-244 6D24E-03 346 6 92 0008E+00 9 6E-03 1.tE-02 072250 2053E+10
Co-60 34275E-03 346 6 92 000E+00 1 19E-02 2.37E-02 037 0000 8 9E+10
Cs-134 I2S66E403 346 692 000E+00 539E-3 18E4-2 05750 . 355tE+111
Cs-t35 4 7693E405 3 46 6 92 O OOE+OO t 65E404 §.30E404 0 8500 3 721tE+o9

Cs-137 24207E+00 346 692 OOE+00 485E+00 9 70E+00 1E2500 4l441E
Eu-154 67184E-02 346 692 OOOE+00 5462-02 1.t2E0t -7500 100tE+ot
Eu-2S t34774E-02 346 692 00E+00 4177E-02 953E-02 212o 323tE+OS
Fe-SS 3 8028E-04 346 6 92 O 4OE+0 4 32E03 2 63E403 +752 897E+oS
l-3 3 8454E-03 3 46 6 92 0 OOE+02 2 33E02 2.66E402 3 sooo 156tE+o

l-t29 1 8-05 346 692 7 OOE+02 7 4461-06 892E406 50000 6-6E+04
KrF-8 2 7848E-2 3.46 6 92 0 00E+00 2 62E402 5 93E41 7 0000 7153E+03
hp-237 37516E-06 346 6 92 OOE+00 1437-05 860E5 therl 8P6oSEr02
Pa-231 1 2488E-11 346 692 OOE+00 4 32E-11 8064E-10
PU-210 24206E-102 346 692 OOE+00 8436E-12 I 88E-10
Pm-1247 -67E5-02 3,46 6092 O.28E+04 5.4214-02 O18E-04
Pu-238 1 4877E-02 346 6 92 0OOE+00 585E-072 I 03E1-0
Pu-239 -3 55271-02 346 0 00 S 48E+02 8 48E+02 8 48E+02
Pu-240 2 0690E-02 3,46 6 92 2 78E+02 2 78E+02 Z79E+02
Pu-241 Oe4799E+00 r46 0 00 1R25E+04 d 25E+04 1 25E+04
Pu-242 1 1252E405 346 6 92 7 42E-02 7U4E-02 7U4E402

Pa-Z26 789524E-12 3.46 6 92 0OWE+OO 2 72E-1 1 5 44E-Itt

Ra-228 2 4086E-16 3 46 6 92 OOOE1+OO 8 34E-16 I 67E-15

Rlu-tO6 1 5066E405 3 46 6 92 OOOE+OO 5 21E-05 1 04E044

Sr.79 1 0127E405 3 46 6 92 O OOE+OO 3 51E-05 7 0tE-05
Sn-126 4 3902E-05 3 46 6 92 OOO0E+OO I 52E404 3 04E044

Sr-90 S 0088E-1 3 46 6 92 0 OOE+OO 1.73E+00 3 47E+OO

Tc-99 3 9412E404 3 46 6 92 OOO0E+OO I 36E403 2 73E43

Th-229 2 7219E-12 3 46 6 92 O-OOE+OO 9 42E-12 1 88E-tt

Th-230 t 044t1E409 3 46 6 92 0 OOE+OO 3 61 E409 7 23E409

nT-232 3 1689E-1t6 3 46 6 92 O OOE+OO t.tOE-15 2 19E-15
TI-208 4 6636E407 3 46 6 92 OOO0E+OO t 61tE406 3 23E406

U-232 1.2638E4-6 3 46 6 92 0 OOE+OO 4 37E-06 8 75E406 Thermal Power

U-233 5e7451oE-tO 3S46 6a92 OsOOE+OO t 99E409 3C98E409 htominalHeat Bounding

U-234 4.3044E46 3 46 6 92 0 OOE+OO t 49E405 2 98E-05 Output Heat Output

U-235 .7 7765E409 3 46 0 00 t.t2E404 1.12E404 I 12E404 (Watts) (watts)

U-236 1 8SOE407 3 46 6 92 OOOE2+OO 6-25E407 t zE406 2.12E.01 2.83E.gt

U-Z38 -1 7914E-07 3 46 0 00 & 9E403 819E403 8 19E403 Total Total

Y-90 50088E-01 3 46 6 92 O OOE+OO 1 73E+00 3 47E+OO
O~ther Radionucli des 4 90E+00 9 8t E+OO

m1. Template Setedfion Sunmaay, BanmWp Suoany, ana Cbedkss , a
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator FAST FAST This Terrp ate as med for tie llwirg reas.ns

Fuel Cladding SST SST The maldies tn al paraneters except erridml (uen)
BOL HM Constituents Pu and U PU and U

80L Enrichment 3 tO to 30

Bumup Summary (MWd)' Basis for bumup used in estimate:
From SF0 EstImated

Nominal T 3 4 Nonrial tburrutaken tm SFO snd cwirted It UWd umst BOL-3 61kg
Bounding 69 9arxikg muip assurned lo be lerrionrul 1ximup.

Checks

Estimated Burnupl
Bumup Multiplier Grven Bumnup Estimated EOt. HM/Givein EOL Htl

Nominal 000 100
Boundmrg O0 01

'Reactor shutdown, core removal, storage, shipping or oter data confirmmg that irradation ceased tor fuel

'Total bumnup for ail tuel assocaled wth tias worisheet must be dvlded by 80L heavy metal mass to get spectfic burrup values (MWat'I)

I'4

U J

[4
Lp-

- -
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Information ,
Fuel Name FFTF-TFA-FC-1

SNF ID t 325
Fuel Units 4 Descr 1- HEX ARRAY 91 ROD
Heavy Metal Mass BOL- , EOL.42.584kg
ROD Storage Site HANFORD

'Fued decay start date 1992
Estimates as Of 2030

Template FFTF (FAST, SST. 10 to 30%. Pu & U)

'Template Burnup(MWd) 50112
Template eOL Heavy Metal Mass (M): 00329181

Te-n1bte. fEal Tlme 35 years

Estismated
Canister usage

18'x15'
0 20

ll Esbrn.tes X. m I,, x. b Y. Yb I Gamma Sources

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)f Bumup (MWd) (C) - Inventones(Ci) Inventories(Ci)
Energy Photons/sec
Group (bounding)

Radionuclide
Ac-227

A
. ^ =. o ,coA I 1.67E-08 3 33E-08 Avg MeV6t 1t22E-12 2,69l 34q

Am-r t 1066E-01
Am-242m 1.9247E-03
Am-243 1.074

2.694 34
2,694 34
2,694 34
2,694 34
2,694 34
2.694 34

1 3 85E+02 6 84E+02 0 0130

8 0 OOE+00 2 89E-Ot
0 OOE+0O 5.1 9E+00 1 04E+01

C-14 5.388 68 0 OOE+00 7 I 4 096E+13

Ct-36 5,388 68 0 OOE+OO 00850 I 950E+13

Crn-243 5,38868 c0

Cm-24 2,694.34 5,388.68 -

1 09E+00 2 19E+00 01250 t73E.13

4 32E+00 8 63E+00 02250 1 574E413
9 23E+00 1 85E+Ot 0.3750 6 823E12
4 19E+00 8 398E+00 05750 2 764E414

3 4275E-03 2,694.34
1 5566E-03 2f694.34
4 7693E-05 2,694.34 1 29E-01 2 57E-01 0 85C0 2W88E+t2

Cs-137 1 4007E+OO 2,694 +00 3 77E+03 7.55E+03 1

Eu-154 1 6184E-02 e 0o 0E+O0 4 36E+01

Eu-155 1 3774 I 0 00E+00 3 71E+01

I' H3

LNp-237
-' Pa-231

Pb-2110

Pm-147
Pu-238

5.38868 000E+00 1C

872E+01
7 42E+01
2 05E+00
2 07E+01
6 95E-03
1 50E+02

8 9368.07

14 5,3B8 68 0 00E+00 4 859E+05

2,694 34
2,694 34
2,694 34
2,694 34

5,388 68 (
5,388 68 I

5 0000 1 706E+05
7:0 1 946E+04

s-oi3.7516E-06
1.2488E-1 I
2 4206E-12
1.5671 E-02

2 02E-02 I 1I0000 22258+03
c _ _ _ _ _ _ _

5,388 68 0 00E+00 3 36E-08
5.388 68 0 00E+00 6 52E-09
5,388 68 0 00E+00 - 4.22E+01
5,388 68 0 00E+00 4 01 E+01

000 717E+02 621E+02
5388 68 3 64E+02 4 20E+02

000 1 64E+04 1 24E+04

6 73E-08
1.30E-08

8 44E+01
8 02E+01
7.17E+02
4 76E+02
1.64E+04

E-02 2,694.34
,-02 2,694.34
F.^ 2 69O 3A4

Pu-240
Pu-241
PU-242
Ra-226
Ra-228
Ru-1 06
Se-79

c-+ -~ -

1 1252E-05
7 8524E-12
2 4086E-16
1 5066E-05
1 0127E-05

2,694 34
2,694 34
2,694 34

5.388 6 1 27E-01 1 58E-01
2 12E-08 4 23E-08

5,388 68 0 00E+00 6 49E-13
5.388 68 0 00E+00 4 06E-02
5.388 68 0 00E+00 2.73E-02

1 30E-12
8 12E-02

Sn-126 43902E-05 2,69434 538868 0 00E+00 1.18E-01 237E-01

Sr-90 50088E-01 2,69434 5.38868 008E+00 1.35E+03 270E+03

Tc-99 3 9412E-04 2,694 34 5 388 68 0 00E+00 1 06E+00 2 12E+00

Th-229 2 72198-12 2,694 34 5.388 68 0 00E+00 7.33E-09 1A7E-08

Th-230 1.0441E-09 2,69434 - 5,38868 0ooE+00 2 81E-06 563E-06

Th-232 3.1689E-16 2,69434 5.38868 000E+00 854E-13 t71E-12

Ti-208 46636E-07 2.69434 5,388.68 000E+00 1 26E-03 2518E-03

U-232 12638E-06 2,694.34 5,388.68 000E+00 341E-03 6 81 E-03

UL-233 57451E-10 2,69434_ 538868 000E+00 I55E-06 31OE806

U-234 4 3044E-06
U-235 -7 7765E-09
U-236 1 8050E-07
U-238 -1 7914E-07
Y-9O 5 008E-01
Other Radionucides
111.TaipadeSelectaon Suunwnr1.BurPu5

,538868 000E+00 1 16E-02
0 00 1 47E-04 1.26E-04

5,388 68 0 00E+00 4 86E-04
0 00 1 07E-02 1 028-02

5.388 68 000E+00 1 358+03
- 3 82E+03

S <4'*'.>ta S > .- .::

Thermal Power

Nomimal Heat Bounding
Output Hat OMutput
(Watts) (Watts)
7.50E+01 1.19E.02

Total Total

E+03

eTemplate Seilection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator FAST FAST Ths Terntiae was used forthe liob^ reasOn

_ Fuel Cladding SST SST This kW rates on al paramnees except errkhmn (turikss)

BOL HM Constituents Pu and U Pu and U

BOL Enrnohment % 10100 -

L) Burup Summary (MlV)' - 113asis for bumup used In estimate:

From SFD Estimated
Nomunal d,69 58 mnal tp tab o SF0 dned tob twcedIDra Wd rrt hg B0L

Bounding 588616utidni oau^u answed tobe Woe riorrnPa tupKJ

.

.

-

U4525319

> Checks . I

Estimated BuMupI
Gumup iulr Given Burnup Estimated EOL HMGilven EOL HM

f Noemnal | 0 39[ | 100

Boundino 078

. .

Reador shutdawn, core removal storage, shipping or other date onfenrwrlg that Irradaton ceased for fuel

gTotal bumrup for ad furJ associated wth ths worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdVIJT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tem1pate Infornation ,,, w- Z

Fuel Name. FFTF-TFA-MFF-1 & 1A (CDE)
SNF tD P. 330

Fuel Units& De8cr. 2- HEX ARRAY 169 ROD
Heavy Metal Mass OL. : EOL88 107kg
ROD Storage Site HANFORD

'Fuel decay start date 1992
Estimates as of: 2030

Template- FFTF (FAST, SST. 10 to 30%. Pu & U)
'Teiptate Bumup(MWd): 50112

Template BOL Heavy Metal Mass (MT) 0 0329181
Template Decay Tlme 35 years

Estrimaled
Canistew usage

18x15S
I 040

IL Estimates -^. . m xn Xb b Y. Yb I Gamma Sources

Photoni Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Template Fuel Bumup (MWd)' Bumup (MVWd) (Ci) Inventoties(CI) Inventones4Ci) Grop (bounding)Radionuclide

0 18Zt-1Z 1U0,Z8 Z 0U.7bS65 000E J+UU 6.42E-08 1.

6 7748+141 1066E-01 10,382-82 20,765 65 1 90E+02 1 34E+03
1 9247E-03 10,382.82 20,765 65 0 00E+00 2 00E+011 4C(

S 000E+00 1 12E+00 2.23E+00
C-14 i 0 ooE+00 2 70E-01 5 41 E-01 00575
CR-36 34243E-10 10,38282
Cm-243 4 0629E-04 10,382 82
Cm-244 I 6024E-03 10,382 82
Co-60 3 4275E-03 10.382 82

0t 0F0I+ 3 56E 7 11E-06 O.OSSO.. -t^ ..
--

0 0DE+00 4 22E+00 8 44E+00 I 01250 5.288E-13

1 5566E-03 10.382 82 20,765 65 0 00E+00

3 33E+01
7.12E+01
3.23E+01
9 90E-01
2Z91 E+04

0.220 6065E+13
0 3750 2629E+13

1 065E-15
10,382 82 20,765 65 0 OOE+00 4 95E-01

Cs-1 20,765 65 0 00E+00 1 45E+04
Eu-154 1 6184E-02
Eu-155 1 3774E-02
Fe-55 3 8028E-04
H-3 3 8454E-03

S 0 OOE+00 I 68E+02 3 36E+02 1 7500
0080E+00 1 43E+02 2.86E+02 2 2500 6 013E+07

7.90E+00 2 7500 3 440E+08
10,382 82 20,7656S 7 99E+01 3 5000 1.531E+06

1-129
Kr-85
Np-237
Pa-231
Pb-210
Pmn-147
Pu-238
Pu-239

10,382 82 20,765 65
10382 82 20,765 65
10,332.82 20,765 65

5O000 5 121E+05 U:D 5845E+04
3 7516E-06 0 00E+00 3 !

---------
2483E-11 10.38282 20,765 65 0 00E+00 1 30E-07

20,765 65 0 00E+00 2 51 E-08 5 03E-08
5 65 0 00E+00 1 63E+02 3 25E+02

1 54E+02 3 09E+02 ji-3 5520E-02 1 56E+03
E-42 10,382 82 20.765 6 1 22E+03

0 00 3 56E+04 2 02E+04 3 56E+04
Pu-242 i65 211 E-01 3 28E-01 4 45E-01
Ra-226 8 15E-08 1 63E-07
Pa-228 2 4086E-1 6 --12 5 00E-12
Ru-106
Se-79

1 5066E-05 10,382 82
1 0127E-05 10,382 82 20,765 65
4 3902E-05 10,382 82 20.765 65 0 00E+00

Tc-99-
Th-229
Th-230
Th-232
TI-208
U-232

E-01 10,382.82 20,765 65 0 00E+00 5 20E+03
E-04 1082 82 20,765 65 0 00E+00 4 09E+00 8 18E+00

1 0441E-09
3 1689E-16 10,3

0 OE+00 1 83E-08 5 62E8-0
0 00E+00 I 08E-05 217E-05
0 0DE+00 329E-12 6 58E-12
0 00E+00 4 84E-03 9 68E-03 _ _ _4 6636E-07 10,382 82

1.2638E-06 10,382 82
=. ~ ~ - -- .--.A 2 62E-02

5 7451 t-l 0
4 3044E-06
-7.7765E-09

10,382 82 20,765 65 0 00t+00 5 97E-06
10,382 82 20,765 65 0 00E+00 4 47E-02
10,382 82 0 00 320E-04 2.39E-04

Thermal Power
Noromnal Heat Bounding

Output Heat Output
(wats) (Wa2ts) 3
227E+0Z 3 98E+02

--

. _ _ _ is G # _ _ _

1 8050E-07 10,382 82 20,765 65 0 00E+00 I 87E-03 -3 75E-03
-1 7914E-07 10.382 82 0 00 2.33E-02 2.14E-02 2 33E-02
50088E-01 10,382.82 20,76565 000E+00 520E+03 1.04E+04

1 47.+04 2 94.+04

Total Total

futer Hadionuclikles
.Template Selection S

ITernplate Selection Suml
-v Bnup Sumary and Checks - - - -

From SFu
Reactor Moderator FAST

Fuel Cladding SST
BOL HM Constituents Pu and U

BOL Enrichment %

I Used Basis for Parameter Differences:
FAST This Terdrate was sed Itr te M"*g reaso
SST kWl maldies an at parameters except ericisel (auesn)

Bumup Summary (MWd)f Basis for bumup used in estimate:
From SFO Estmated

Nominal |10 382i2 NZw
m

rr D umu lven SFD and cnd to MWd wng F0_98_509kg
Bozundng 20 76865 B6' d8 burrup assumed to be te ornunal batusp

Checks

Estimated Bumup/
Bumup MuAe Given Bumup Estimated EOL Ht/Gien EOL HU

Nominal 6 100
Bounding 1 .,_

'Reactor shutdown. core removal. storage, shpping o other date confirming thut Irradabon ceased for fuel
2
Total burntu for al fuel associated with this worksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWdMT)

Ui
L

-j
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Fuel Radionuclide Inventory Worksheet

jL Fuel and Template Infomution__ ,,, - -
Fuel Name FFTF-TFA-P0-2 4 & 5

SNF ID# 333
Fuel Units & Descr 3 - HEX ARRAY 169 ROD
Heavy Metal Mass BOL EOL.13125kg
ROD Storage Site HANFORD

'Fuel decay atart date 1992
Estimates as of 2030

Template FFTF (FAST. SST, 10 to 30%, Pu & U)
'Template Bumup(MWd) 5011 2

Template BOL Heavy Metal Mass (MT) 0 0329181
Template Decay rime 35 years

Estrmated
Canister usage

18'x1S'
060

.

1I. Estimates " . . m a,, xi, b Y. Yb 1 Gamma Sources

Ci/MWd From Nominal ' Bounding Ful Initial Activity ' Nominal Fuel Bounding Fuel

- + - -Temptate Fuel Bumup (MWd)f Bumup (MWd) ' (CO) nventones(CI) nventones(Ci)

IPhoton . Ia
Energy Photons/sec
Group (bounding)Radionuclide

.12 - 10,725.31 11.359 60
E-01 10,725.31 11,35960
-03 10,725.31 11,359 60

.-081 Avg MeV
E+03 1 0 0150 3797E+14
E+01 00250 7.403E+131 9247E 1 2 19E

1 0740E-04 10,72531 E+00 1 22E+00 0 0375 8.585E+13

C-14 2 6042E-05 1 E+00 2.79E-01 2 96E-01 0 0575 8760E+13

Cl-36 3 4243E-1 0 0 00E+00 3 67E-06 3 89E-06

Cm-243 4 0629E-( 1.359 60 0 00E+00 4.36E+00 4 62E+00

Cm-244 11.359 60 0 00E+00 1.72E+01

0 0850 4 112E+13
0 1250 2.894E+13
02250 3318E+13
03750 1.438E+13
05750 5827E+14

3.725 31 11,359 60 0 00E+00
E-03 10.725 31 11,359 60 0 0

4 7693E-05 10,725 31 11.359 6 S 42E-01 0 8500 6 088E+12

Cs-137 1 40076+00 10,725 31
Eu-154 1 6184E-02 10,725 31
Eu-t 55 1 3774E-02 10,72531

+04 1 59E+04 12500 7287E+12
1 74E+02 1 84E+02 17500 1 648E+11

000E+00 1 48E+02 566E+02 22500 3.367E+07

Fe-55 3 8028E-04 ) 60 0 00E+00 4 08E+00 4 32E+00

1-129
==,t Kr-85

- Np-237
Pa-231
Pb-21 0
Pmi. ____

PU-238
-L Pu-239

3 84! 1.359 60 * 0 00E+00 4 12E+01 437E+01
531 11.359 60 0.00E+00 1 38E-02

27500 1 .86E.08
3.5000 1234E+06
5 0000 4 485E+05
70000 5 113E+04
11 0000 5 847E+03

5 31 11,359 60 0 00E+00
10.725 31 11,359 60 0 0
10.725 31 11,359 60 0 0 E07

2 4206E-12 10,725 31 11
1.5671E-02 10.725 31 1 68E+02 1 78E+02

1 4877E-02 E+00 1 60E+02 1 69E+02
225E+03 1 87E+03 225E+03

PU-240 11.359 60 1 14E+03 1 36E+03
10.725 31 0 00 513E+04 3 S
10,725.31 11.35960 305E-0
10,725 31 11,359 60 0 00E+C
10,725.31 11,359 60 0 006+E
10,725.31 11,359 60 0 006E+

Ra-228 2.4086E-16 2.58E-12 2 74E-12
1 62E-01 1 71E-01R. ,.t .^w; 1 506E45K

nu- | w * wc
Se-79

i Sn-126
t Sr-90

Tc-99
Ili- Th-229

1 0127E-05 30 0E+00 1.09E-01 1.15E-01
11,359 60 0 00E+00
11,359 60 0 00E+00
11,35960 0 00E+00
11.359 60 0 00E+00

4 71 E-01 4 99E-01
5 37E+03 5 69E+03

10.725.31
10,725.31
10,725211 0441E-09

II

Th-232 31689E-16 10,725.31
Tl-208 4 6636E-07 10.725 31

U-232 1 2638E-06 10,72531
U-233 57451E-10 10,72531
U-234 4 3044E-06 10.725 31
U-235 -7.7765E-09 10,725 31
U-236 1 050E-07 10,72531
U-238 -1.7914E-07 10,725 31

3 12E-05 1.39E605
13 40E-12 3160E-12
5 00E-03 530E-03 .I _ _

3OOE+00 1 36E-02 1 44E-02 I Thermal Power
Noia Hea Boin.-

3O0E+00 6 16E-06 6 53E-06
1 0 00E+0 4 62E-02 4 89E-02

Noininal Hog Boundmng ,
Output Heat Output

tWat ts) EWattA 61 E44 A 78E444 A611E44
A IV- ----- -----

O 00E+00 1 94E43 2 05E43n 2.57E+02 2 89E+02v ------ . :; . - , _- _ _.

Y-90 5 00
Other Radiolnuclides
Iit. Template Selection Surrunar

3 36E-02 3 17E-02 3 36E-02
0 00E+00 5 37E+03 5 69E+03

1 52FE+04 1 61E+04

Totat Total

a �� - 11 -. " �-

[lernpisate Selection Summ~ary
e From SF-v Used Basis for Parameter Differences:

Reactor Maoderator FA5 FAST ThTwta eWewasedta trhelo reasom _

Fuel Claddin gSST SST Ths l mathes on all pararelaeierept t (inf o)
BOL NM Constituents Fl and U FU and U |[ I BOL Enrichment % I I0 to 3D0 |

I Bumup Summary (MWd)
2  

^ Basis for bumup used in estimate:
From SFD Estimated

Nomina 10,72531 No burwItakenrismSFDndearbiedIMWdusog 8Lt41995kg

Bounding- 11.359s 50Botng ubtti taken tsm SF0 i cvenredIb MWdtV wng 80L.141995kg

Checks .

Estmated Bumupr
Bumup Muthpler GIven Bu.PI Estimated EOL HWG~ven EOL HUt

Nominal 0 so _ _ 100
Bounding 0.53 _. _ _ .. . .

'Reactor sttdown. core removal storage sahppwig or oher date confirrnig Shat Irradabon ceased or tustl

'Total burnup for all fuel associated with thes worksheet must be dvided by SOL heavy metal mass to get specific binup values (MWd'IT)
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Fuel Radionucilde Inventory Worksheet
L Feel and Template lnfo oa

Fuel Name: FFTF-TFA-SRF-3&4
SNF lD *: 334

Fuel Units & Descr 2 - HEX ARRAY 91 ROD
Heavy Metal Mass 8L0, E01L-=85 81 kg
ROD Storage S4: HANFORD

'Fuel decay start date: 1992
Estimates as of 2030

Template: FFTF (FAST. SST, IO to 30% . Pu & U)
'Temptate Burnup(MWd), 50112

Template BOL Heavy Metal Mass (MT), 0 0329181
Template Decay Tlm 35 years

Estimated
Canister usage

18"slS
0 40

lI. Estirratesf in X. m b b Y. Yb Gamma Sources

Photon Total
ClL~iWd From 'Nominal Bounding fuel Initial AM"vn Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd)' Burnup (M~fd) (Ca) Inventories(Ci) Inventones(Ci) Group (boundmng)
Ac-227 6 1822E-12 3,631 59 3.953 60 0 OOE+OO 2825E-08 2 44E-08 Avg. Me1t

Am-24t t.1066E-01 3,631 59 3,95360 1 72E+02 5 74E+02 6 10E+02 0 0150 t363E+14
Am-242m 3.9247E-03 3,631 59 3,95360 0 OOE+0O 6 99E+00 7 61E+00 0 0250 2584E+13
AC-243 1 0740E-04 3,631 59 3,95360 0 OOE+00 3 9OE-01 4 215E-01 0 0375 2 909E+13
C-14 2 6042E-05 3,631 59 3,95360 0 OOE+00 9 46E-02 1 03E-01 00575 3156E+t3
Ci-36 3 4243E010 3,631 59 3,953 60 0 0OE+00 1 24E-06 1 35E-06 0 0850 1 431E+13
Cm-243 4 0629E4-04 3,631 59 3,95360 0 0OE+00 548E+01 6 61E+00 0 1250 1 007E+13
Cm-244 1 6024E-03 3,63159 3,95360 OWOE+0O 582E+O0 6E+0+00 02250 1155E+13
CF-60 34275E-03 3,631 59 3,953 60 0 OOE+00 1 24E+01 1 36E+50 2 3750 5008E+12
Cs-134 3 566E-03 3,631 59 3,95360 0 0OE+O0 5 654+00 6 15E+00 035750 2029E+14
Cs135 4.7693E-06 3,631 59 3,96360 OOE+00 73E-01 189E-01 08500 2119E+3 2
Cs-137 t4007E+00 3,631 59 3,953 60 0 OOE+00 1 09E+03 5 54E+03 7 2500 2650E+02
Eu-154 t6184E-02 3,631 59 3.95360 OOE+00 51 8E+O- 6 40E+01 117500 5737E+0 0
Eu-155 t3774E-02 3,63159 3,95360 OOOE+00 5OOE+01 545E+01 28250 1207E+07
Fe-55 3 8028E-04 3,631 59 3,95360 0 OOE+00 1 38E+790 95OE+OO 277500 6809E+07
H-3 3 8454E-03 3,631 59 3,953 60 0 OE+ 0 1 40E+0 1 52E+01 35999 6034E+D5
1-129 1.2891E-06 3,631 59 3,953 60 0 OE+00 4 68E-03 5 18E-03 1 oo9 2326E+D5
Kr-85 2.7848E-02 3,631 59 3,95360 O OOE+03 1 01E+02 10E+02 73009 2650E+04
P-237 3.7516E-06 3,631 59 3,95360 708E+02 7 36E-02 t48E102 110099 3030E+03

Pa-23t 7.2488E-12 3.631 59 3,95360 0 OOE+00 4 54E-08 4 94E-08
Pa-210 2.4206E-12 3,631 59 3,95360 0OOE+00 879E-09 957E-09
Pm-147 156716E-02 3,631 59 3,95360 000E+OO 5 69E+01 6-20E+01

Pu-238 1.4877E-02 3.631 59 3,953 60 0 008+00 3888-02 5 408-02

Pu-239 -3 552OE-02 3.631 59 0 00 3 42E+03 0 29E+8 - 42E+03
Pu-240 2 0690E-02 3,631 59 3,95360 720E+02 7 95E+02 8 01 E+02
Pu-241 31 4799E+00 3,63159 0300 323E0+00 14+004 3123E+04
Pu-242 1.1252E-12 3,631 59 3,95360 92E-0O 2 33E-01 2 36E-01
Ra-226 7 8524E-12 3.631 59 3,953 60 0 OOE+00 2 75E-08 310E-08
Pa-228 2,4086E-16 3,63159 3,953 60 0 OOE+00 8 75E-13 9 52E-13
Ru-106 1.5066E-05 3,631 59 3,953 60 0 OOE+00 1 47E-02 1 96E-02
S-279 1.O127E-0 3.631 59 3.953 60 0 OOE+00 3 6E8-02 4 OOE-02
Sn-126 453902E-O0 3,631 59 3,953 60 0 OOE+00 2 09E-01 74E-01
Sr-90 5 0088E-01 3,631 59 3,953 60 O OOE+OO I 82E+03 I 98E+03
Tc-99 3 9412E-04 3,631 59 3,953 60 0 OOE+00 1 43E+5 0 1 56E+00
Th-229 2.7279E-02 3.631 59 3,953 60 0 OOE+9 0 9 882-09 9 08E-08
Th-230 1 0445E-09 3.631 59 3,95360 OOE+00 379E-06 4713E-06
Th-232 3.1689E-16 3,631 59 3953 60 2 OOE+02 2 0SE-12 t125E-02
T-208 4 6636E-07 3,631 59 3,953 60 0 OOE+00 1 69E-03 1 84E-03
U-232 R n263sE-06 3,631S9 3,95360 OOOE+O 459E-03 5 ooE03 ThermalPower
U-233 5 7451 E-o 0 3,63U a9 3,953 60 e OE+Or 2e09E-06 227E-06 NomialeHeat oundg
U-234 4M3044E-06 3A63 AS9 3,953 60 OOE+OO t 56E-02 ed0E-02 Outt Heat Output
U-235 -7.7765Ed9 3,631S59 0i00 2t91aE-04 2e62E4e4 2.91E404 (Watts) ( Watts)
U-236 I18050E407 3,631tS9 3,953 60 O OOE+OO 6 55E404 7.14E404 1.24E+02 1.33E+02
U-238 .t 7914E-07 3 631 59 0 00 2 12E-02 2 05E402 2.12E-02 Total Total
Y-90 S 0088E-01 3,631 59 3,953 60 0 OOE+OO I 82E+03 1 98E+03
Other Radionstides 515E+03 5 60E+03

Sum. Temlate Sldecti Summary Brup Summ arys and C becuk s -in esti
Termplate Selection Sumrnary

From 5FD Usd Basis fr Parameter erences:
I etor aoder3tor FAST FAST This Tw3ale was used for the So0sad rreaston

Fued Cladd3ng SST 35T This luel raitdes c tlln apaanmes except enentlidnt (sns 9
BOL Ht Consituents Pu and U _ uand U

80L Enrcbrnent % 10 lo 30

Bumup Summary (MWd)i Basis nor buEmaup used in estimate:
From SFD N a t02 [t

Nominal I3 631 S.9 No" Wintp takn trrm SPt amd rdmei bD Mtd usrg iOM d9.48
Soundirg |3,953 60 Borxidng ltnup tliken tcrom SFD ard rdm la tMd usNl BOL=P9 418kg

Checks

Estimated BumupJ
Burnuo tubII Given Surnup Estnmted EOL HMIGrven EOL HM

Noinmal 0 27 1 10ot
Bounding 0 29

'Reactor shlutwn. core removal. storage, sippng or other date continntng that irradiaton ceased for fuel

'Total bumnup tor all fuel associated wit ths woisheet must be ivided by 8OL heavy metal mass to get specific bumnup values (MWd'MT)

-W

__

I i

U
C

J
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Fuel Radionuclide Inventory Worksheet -

LFul and Template laforrnutien .,;_, ,-
Fuel Name FFTF-TFA-UO-1

SNF iD* 335
Fuel Units & Deser I -HEX ARRAY 217 ROD
Heavy netal lass BOL., EOL.3 ls012kg
ROD Storage Site HANFORD

t
Fuel decay start date 1992

Estimates as of 2030
Template FFTF (FAST. SST, 10 to 30 % Pu & U)

'Template Burnup(MWd) 50112
Template SOL Heavy Metal Mass jUT) 0.0329181

TemoIate Decay Time 35 years

Estimated
Canister usage

18i x5

Dt. Estimntes e I - ' m x X. b Y Yb Gamma Sources

. _. Photon Total

CilMWd From Nominal Bounling Fuel Initial Activity Nominal Fuel Bounding Fuel E=nerg, Photons/sec
Template 'FuelBumup(MWd9 Bumup(MWd (CO Inventone(Ci) Inventoes(C_) Group (bounding)

Ftadlonucllde

4_A Ac-227 61 1.229 60 O00E+00 516E-09

Am-241 1,22960 691E+01 I f 4.323E+13

Arn-242m 835 27 1.229 60 1 0 0250

Arn-243 4 835 27 1t229 60 1 1 I 00375

C-14 E-05 835.27 1,229 60 E-02 0 0575 1003E+13

3 4243E-10 83527 421 E-07 0 0850 4451E+12

4 0629E-04 835 27 E-01 5 OOE-01 01250 3 134E+12

I 6024E-03 1 34E+00 1.97E+00 02250

3 4275E-03 0 OOE.00 2 86E+DO 4.21 EO00 0.3750

Cs-134 1.5566E-( 9 60 0 00E+00 1 30E+00

Cs-1 35 4 76 1.229 60 0 OOE+00 3 98E-02

Cs-1 37 1.229 60 0 0OE+00

1 9tE+00
5 86E-02
1 72E+03
1 99E+01
1 69E+01

E+1 I

Eu-1 54 E-02 835 27 1,229 60 1 7500 1 784E+10

74E-02 835 27 1,229 60 22500 3824E+06

Fe-55 3 8028E-44 83527
F-F3 3 8454E-03 835.27

1-129 1 2891E-06 835.27
Kr-85 2 784E-02 835 27
Np-237 37516E-06 835.27
Pa-231 1.2488E-11 835.27
Pb-21i0 24206E-12 835.27
Pm-147 15671E-02 83.27

Pu-238 1.4877E-02 83527
, I Pu-239 -3 5520E-02 83.27

4 68E-01 27500 ios52E+07
0 3 21 E+00 4 73E+00 3 5000 2257+05

E+00 1 08E-03 1.59E-03 SO000

1229 60 0 00E+00 2.33E+01
122960 000E+00 313E-03
1,229 60 000E+00 1 04E-08
1229 60 0 00E+00 2 02E-09
1.22960 000E+00 1 31E+01

3 42E+01

1,229 60 1 24E+01 1.83E+01
5 38E+02 5 67E+02
3 06E+02 314E+02

I

2 0690E-02
-1 4799E+00
1 1252E-05

83.27

IIPu-242
R. a-226
Ra-228
Flu-1 06

ISe-79
ISn--126~

sr-go
Tc-99
Thl-229
Th-230

I Th-232
ITf-208

U-232
U-233 __ __

.27 0 00 1.29E+04 1 17E+04

.27 1,229 60 7 69E-02 8 63E-02
1527 1.229 60 0 00E+00 6 56E09

1 29E+04

24086E-16 835.27
1.5066E-0S 835 27
1 0127E-05 835.27
4 3902E-05 835.27
5 0088E-01 83.27
3 9412E-04 835 27

1.229 60
1,229 60
1t229 60

126E-02 1 85E-02
8 46E-03 1 25E-02
3 67E-02 5 40E-02

000E+00 4 18E+02
0 00E+00 329E-01

6 16E+02
4 85E-01
3.352E-09527 1,229 60 0 00E+00 227E-09

5 27 1,229 60 0 00E+00 872E-07
5 27 1,229 60 0 00E+C0 2 65E-13

835 27
835 27

1,229 60 0 00E+00 3 90E-04
1,22 60 0 00E+00 1 O6E43 Thermal Power

Nomrinal Heat Bounding
- Output Heat Output -

835 27 1,22960 0 0
82Sr 97 i229 60lA -03

_ _ _ _ _ A0A0
-7.7765E-09 835.27 000 1 10E

1 8050E-07 83527 1,229f
Et04 l16E-04 (Watts) (WattS)
E-04 222E44 410E+01 4.80E+01
E-03 8 48E-03 I Total Total-1 7914E-07

5 0088E-01
835.27 0 00
83527 1229 60 00+00 4 18E+02 6 16E+02

1.18E+03 1 74E+03Other Radionuclides

Template ctSeleion S *utryBuruip bu ry, am Checks - ___ _ _ __,

Templt~e Setecbon Summnary

i From SFD Used Basis for Paranieter DfferenCes:

Reactor Moderator FAST FAST ITh TerrIate was wsed hr tne fg reaor.

Fuel Cladding _ 5_ S SST This fuel maes tea parameters exaWl ervidrriei (ukda)

8BOL HU Constituents- Pu and U Pu and U
BOL Enrchmenlt% lOto b30

8umup Summary (MWd)* - Basts for bumup used In estimate-

From SFD Estimated

Nominal 8352 fiumi taken tfri SF0 aid coivted ts MWd uskig 81=35.848kg

8ounding t 129 fei rm iom take trohm SF0 and oneried to MWd ush8uL=0135 548kg

l Checks1

Esterated Bunup _
Burrup Multiplier I Given Burmup- Estinated EOL HWGrven EOL HM

- 100oNominal _ 015-
02I

Iwn~ _ _--

'Reactor shutdown, core removal, storage, shipping or other date confirming that irradation ceased for luse

'Total burrW for at tuel assoclated wlth this worksheet must be civided by SOL heavy metal mass to get specific burnup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Intlrmaort L ;, ,
Fuel Nanw: FFTF-TFA-WBO18 & W8042

SNF ID R 336
Fuel Units & Descr 2 - HEX ARRAY 61 ROD
Heavy Metal Mass: BO61 : EOL=94 984kg
ROD Storage Site- HANFORD

'Fuel decy sart date: 1992
Estimates as of: 2030

Template: FERMI (Fast. Zir Io to 40^.. U)
"Template Uumup(MWd): 58 6725048

Template OL Heavy Metal Mass (MT). 0 018774
Template Decay Time 35 years

Estimated
Canister usage

18,x15t
1 040

IL Fstimates . m X. X, b Y. Yb Gamma Sources

Photon Total
CitMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd) Burnup (MWd)
1  

(Ci) Inventonres(Ci) Inventories(Ci) Group (bounding)
Ac-227 9 6110E-08 1,204 37 1,348 90 0 OOE+00 1 16E-04 1 30E-04 Avg MeV
Am-241 6 5601 E-07 1,204 37 1,348 90 0 00E+00 7 90E-04 8 85E-04 0 0150 8926E+13
Am-242m 0 0000E+00 1,204 37 1,348 90 0 00E+00 0 00E+00 0 00E+00 0 0250 1 854E+13
Am-243 83770E-15 1,20437 1,34890 OOOE+00 101E-11 1.13E-11 00375 1631E+13
C-14 21714E-05 1,20437 1,34890 OOOE+00 262E-02 293E-02 0o075 1728E+13
Ci-36 55186E-08 1,20437 1,34890 000E+00 665E-05 744E-05 00850 1045E+13
Cm-243 1 5496E-14 1,20437 1,34890 000E+00 I 87E-11 2 09E-1 t 01250 6768E+12
Cm-244 52375E-16 1,20437 1,34890 000E+00 631E-13 706E-13 02250 8970E+12
Co-60 2 0947E-03 1,204 37 1,348 90 000E+00 2.52E+00 2 83E+00 03750 3908E+12
Cs-134 6 2448E-07 1,204 37 1,348 90 000E+00 7 52E-04 842E-04 0 5750 6904E+13
Cs-135 4 4996E-05 1,20437 1,34890 000E+00 542E-02 607E-02 08500 6376E+11
Cs-137 1 3775E+0O 1,20437 1,34890 OOOE+00 1 66E+03 1 86E+03 12500 4229E+11
Eu-154 1 85106-04 1,20437 1,34890 000E+00 223E-01 250E-01 17500 1 645E10
Eu-15S 1 4163E-03 1,20437 1,34890 OOCE+0O 171E+00 1.91E+00 22500 2902E+06
Fe-55 1 4179E-05 1.20437 1,34890 000E+00 1.71E-02 1 91E-02 2.7500 2798E+05
H-3 3 5383E-03 1.204 37 1,348 90 000E+00 4 26E+00 4.77E+00 35000 3.574E+02

_J

1-129 It

1,34890 000E+00 3 99E-03 4 46E-03
1.348 90 0 00E+00 2.28E-04 2-56E-04

ltC
Pa-231 1 8953E-07 1.204 37
Pb-210 89531E-12 1,20437 1,34890 000E+00 086E-08 121E-08
Pm-147 1 1588E-03 1,204 37 1,348 90 000E+00 1 40E+00 156E+00
Pu-238 1 7146E-04 1.20437 1,34890 000E+00 207E-01 2.31E-01
Pu-239 1 9464E-02 1t20437 1,34890 0 00E+00 2.34E+01 263E+01
Pu-240 67919E-05 1,20437 1,34890 000E+00 818E-02 9.16E-02
Pu-241 41774E-06 1,20437 1,34890 000E+00 503E-3 563E-03
Pu-242 43751E-13 t204.37 1.34890 0 006+00 527E-10 5 90E-10
Ra-226 24219E-t1 1,20437 1,34890 006E+00 2.92E-08 327E-08
Ra-228 23572E-1 t 1t204.37 1,348 90 000E+00 2 84
Ru-1 06 3u t204 3

Sr-9O I 2052E+u0 t20437 1,34890 0 00E+00 1 45E+03 1 63E+03
T--99 494825E4-04 120437 ,348900 6E+0 540E-01 605E4-01
Th-229 406478E-1 1204.37 1,348 90 0 00E+00 1 560E3i 1 627E08
Th-230 22259E-09 11204.37 1,348 90 000OE+00 2 68E406 3-0E0E6
Th-232 2s691uE-ce 1,204537 3,348190 00E+00 255E-8 320E38
Ti-208 S 8256E-09 1t20437 1,348 90 000OE+uO 7 02E406 7-86E406
U-232 I 5759E408 I.20437 t,348 90 0 00E+00 t 90E-05 2-13E405
U-233 I 01t1OE408 1_204.37 1t348 90 0 00E+00 t.22E405 tAs6E405
U-234 4 9001E406 t.20437 1t348 90 000DE+00 5 90E403 6 61E403
U-235 -2 3191E406 11204.37 0 00 5 33E402 SOSE402 5.33E402
U-236 t.2633E405 t1204.37 t._348 90 0 00E+O0 t 52E402 t.70E402
tU-238 -9 5407E408 1t204.37 000o 2 41E402 2 40E402 2 41E402
Y-90 t.2053E+00 1.204.37 1.348 90 0 00E+00 t 45E+03 t 63E+03
Other Radionucildes t 65E+03 I 85E+03
UL Temriaite Selection Sonimary, Buroup Sumnnary. and Chec'--' .
Template Selection Summary

From SFD Used Basis for Parameter Drfferences:
Reactor Moderator FAST FAST T5s Tripiate asuseid ir 9 th florg reaxeic

Fuel Cltmiding SS ZIRC This tens~tats Is a good approxmutri n^ itc Ifs a FA'ST, U~ranur^. WVO
BOL HM Constituents U U

BOL Enrichment % 101040

Bumup Summary (MWd)1 Basis for bumup used in estimate:
From SFO Estimated

Nomnd 1.204 37 Nrnal uirr Wae ftro SF0 aed ctrAled to UWd usirl B0L=9A3qg
Su ndg 1 348 90 8lttirng b taken thrc SF0 tad credesd to biUWd uings OC.=9635kg

Checks

Estimated Bumupf
Bumup Mutitnpie Gnven Bumup Estimated EOL HMIGrven EOL HMb

Nominal 400
Bounding 4 4i8__._._.

Thermal Power
Nominal Heat Bounding

Output Heat output
(Watts) (Watts)

1tJ6E01 2 OE+01
Total Total

I3

'Reactor shutdown, core removal storage, strpping or other date confirming that Irradahon ceased for fuel
t
Total bumup lor ai tkid associated with this worksteet must be dnided by BOL heavy metal mass to get specific bumnup values (MWdUT)
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Fuel Radionuclide Inventory Worksheet

IL Fuel mod Template InIormation _

Fuel Name GE TEST
SNF 10 96

Fuel Units & Descr 22 - CANISTER OF SCRAP
Heavy Metal Mass 6O_-, EOL.45 2031g
ROD Storage Site- HANFORD

'Fuel decay start date 1972
Estimates as of 2030

Template FFTF (FAST. SST. 10to 30,- P, & U)
'Template Bumup(MWd) 50112

Template SOt. Heavy Metal Mass (Mln) 00329181
TempltateDecayTame 50years

Estimated
Canister usage

HIC
1 200

1I. Fshnrtes * m X Xb - b Y. - Y. Gamma Sources

CilMWd From
Template

IPh.to Total
Nominal - Bounding Fuel Initial Actrvity 'Nominal Fuel Bounding Fuel Energy Photons/sec

FuelBumup(MWd Bumup(MWd) - (C_) _ lnventones(Ci) lnventones(CA) Group (bounding)

Ac-227 45,119 3Z8 45,t119 38 0 ODE:+00 4 Z
45,119.38 45,11938 174E+02 51
45,119.38 45,11938 000DE+00 80t

Mbthl 4.

1 7940E-03
1 0724E-04 45,119.38 45,11938 I

C-14 2 5942E-05 45,11938 45,11938 1.1 7E+00 0 0575 2A28E+14

CI-36 3 4243E-10 45,1193 1 55E-05 00850 1 026E.14

Cm-243 2 8217E-04 127E+01 1.27E+01 0 1250 6757E813

Cm-244 0 00E+00 3 48E+01 3 48E+01 02250 8 525E.13

Co-60 S,119 38 0 00E+00 5 87E+00 5 87E+C

Cs-1 45,119 38 45.119 38 0 00E+00 5 84E-03
45.11938 45,11938 000E-+D0

9 3351E-01 45,119 38 45,119 38 0 00E+00 ) 4756E+12

Eu-1 54 2 6341 E-03 45,119 38 45,119 38 1 7500 2190E.11

Eu-1 55 4 0968E-04 45,119 38 45,11 1 85E+01= 2.2500 2 164E+07

_ . .

F H-3
E11129

trr-85
Np-237
Pa-231
Pt-210

g Pm-147
-j Pu-238

Pu-239

2 5543E-07 45,119 38 2 1 15E-02 2 7500 6 416E+08

1.2053E-03 5 44E+01 5 44E+01 3.50so 1 517E+06

1 E+O0 5 82E-02 5 82E-02 5 0o 6 435E+05

5l11938 0 OOE+00 3 16E+02 3 16E+02 7 O:o 7329E+04
45.11938 0.00E+00 1 97E-01 1 11 0000 8.374E+03

45.11938 45.11938 0.00E+00 7E
45.119 38 45,119338
45,119 38 45,119 38 5 1iE-01

6 1482E-03 2 77E+02

-3 5520E-02 E+03 0 90E+00 1 43E+03

Pu-240
Pu-241
Pu-242

7.27E+02 1 66E+03 1 66E+03

45,119 38 0 00 3.26E+04 0 0OE+0
45,11938 45,119.38 194E-01 702E-0
45,119.38 45,11938 000E+00 749E-0
45.119.38 45,11938 0O8E+00 1 67E-1

0 3.26E+04
1 7 02E-01
7 7 49E-07
1 1 67E-11
S 1 49E-09
1 4 56E-01

3 7077E-16

Se-79
Sn-126
Sr-90

I Tc-99
M Th-229

Th1-230-
Th-232
TI-208

3.3126E-14 45,119 38
1 0117E-05 45,119.38
4.3902E-05 45,119.38

45,11938

1 98E+00 1 98E+00
45,119.38 45,11938 008E+00 1 49E+04
45,119.38 45,119 38 0 0E+00 1 78E+01
45.119.38 45,119 38 0 00E+00 1-67E-07
45.11938 45,11938 000E+00 7.64E-05

1 49E+04
1 78E+01

4 6236E-1 6 45,119 38 45,119 38
A4 i iS A C ( sa ao -1 DCil aO It
4 WYOt�7 .a,.1 IV 4 ......

-
U-232 -1 0941E-06 45,119 38
U-233 8 1218E-10 45,11938
U-234 5 3101E-06 45,119 38
U-235 -6 7647E-09 45.119 38
U-236 21272E-07 45,11938
U-238 *t.7914E-07 45,11938

45.119 38 0 OOEi

1 82E-02 j
4 94E-02 Thermal Power
3 66E-05 jlNommnal Heat Bounding

2 40E801 2 40E-01
14 0 OOE+00 2 94E-04

I Output Neat Output
(Watts) (Watts)

539E+02 5,85E+0245,119 38 960E-03 960E-03
_ _

Y-90
Other Radionuclides
W. Temlte Selection Sin

3 2926E-01
2 14E-02 1 33E-02 2.14E-02

8 0 OOE+00 t.49E+0
4  

1 49E+04
4.34E+04 4 34E+04

Total Total

Template Selection Summary
3From SFD Ud Basis for Parameter Differences-

IReactor oetor FAST FAST rhs Tsnplaie rwas used kr the lowlcng reason
_ Fuei Cdng ZRC 6T This bd maths on aIl parwlr except onaent (wknomo) and dadrM (SST is casaarwe)

BOL HnM Constituents Pu and U
i0BOL Enrichment % 10 to 30

FBurnup Summary (MWd) - Basts for bumup used in eshmate:1 From SFD | Estimat~ed I

I

., 
.

Nominal
Bounding_

45119i2Thi .3oiNwsuisitipeMeqLkllokestirsb~intp
I - -1-9 45.1918ourcinkg beniru estisnled by astnai BOLlheavy metal miass was tWmc 6E.

_ _ _ _ _ _ - _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _

Estimated Bumupl

Bunmu Multplier Given Bumu Estimated EOL HM/Given EOL HM
3281 Gwn 105 INominal

Bounding

I'Reactor shutdown core removal. storage, shipping or other date corrimnegaia atn ceased tor *W

'Total burrmup lr all luel associated with this worksheet must be dvided by SOL heavy metal mass to get speific burrup values (MW&d'T)
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Fuel Radionuclde Inventory Worksheet
L Fuel and Template Infornmaonaz. AA,-,,~

Fue Namer LWR COMMERCIAL FUEL
SNF ID #t 130

Fuel Units & Desrt 6 -CANISTER OF SCRAP
Heavy Metal Massa SOL. , E80163 893kg
ROD Storage Site: HANFORD

'Fuel decay start date. 1982
Estimates as of. 2030

Template: PWR (Lght Water. Zrc Oto 5%. U)
'Temptate Bumup(MWd) 61 92

Template DOL Heavy Metal Mass (MT). 0 00176911
Template Decay Tlme 35 vears

Estimated
Canister usage

HIC
1 300

-J

11. Estimates .. 5 X. X. b Y. Yb Gamma Sources

Photon Total
ClVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWdf (Ci) lnventones(Ci) lnvenlones(Ci) Group (bounding)
Ac-227 8 7758E-iO 60,759 03 60,759 03 0 00E+00 5 33E-05 5 33E-05 Avg MeV
Am-241 1 4352E-01 60,759 03 60,75903 0 00E+00 8 72E+03 872E+03 00150 3269E815
Am-242m 2 8698E-04 60.759 03 60,759 03 0 00E+00 1 74E+01 1 74E+01 0 0250 6.592E+14
Am-243 6 2565E-04 60,759 03 60.759 03 0 00E+00 3 80E+01 3 80E+01 0 0375 6287E814
C-14 47901E-05 60,759 03 60,75903 000E+00 291E+00 291E+00 00575 7265E+14
Cl-36 80297E-07 60,75903 60,75903 000E+00 488E-02 488E-02 00850 3658E814
Crm-243 25081E-04 60,75903 60.75903 000E+00 1 52E+01 1 52E+01 01250 2.538E+14
Cm-244 49015E-02 60,75903 60,75903 000E+00 298E+03 298E+03 02250 3137E.14
Co-60 2.5581E-03 60,759 03 60,75903 000E+00 1 55E+02 1 55E+02 03750 1.349E+14
Cs-134 4 0536E-05 60,759 03 60,759 03 0 00E+00 2 46E+00 2 48E+00 0 5750 3137E+15
Cs-135 1.4433E-05 60,759 03 6075903 000+00 877E-01 877E-01 08500 4340E+13
Cs-137 1 3979E+00 60.759 03 60,759 03 0 00E+00 8 49E+04 8 49E+04 12500 4263E+13
Eu-1 54 2 0203E-02 60,759 03 60.75903 000E+00 1 23E+03 1 23E+03 17500 1277E+12
Eu-155 17684E-03 60,759 03 60,759 03 0 00E+00 1 07E+02 1 07E+02 22500 2 056E808

I

2 7500 4212E.08
4336E.07

LiKr-85 2 8214E-02 60.759 03 60.759 03 0 00E+00 1.71E+03 17
Np-237 1 1218E-05 60.75903 60.75903 000E+00 682E-01 6 82E-01 I 100oo0
Pa-231 1 3036E-09 60,759 03 60,759 03 000E+00 7 92E-05 7 92E-05
Pb-210 8 5078E- 1 60,759 03 60,759 03 0 00E+00 5 17E-06 5 17E806
Pm-147 3 6531 E-04 60,759 03 60,759 03 0 00E+00 222E+01 2 22E+01
Pu-238 7 4564E-02 60,75903 60,759 03 000E+00 4 53E+03 4 53E+03

Pu-241 9 0036E-01 60.75903 60,759 03 0 008+00 5 47E.04 5 478+04
Pu-242 6 4260E-05 605759 03 60,759 03 0 00E+00 3 90E+00 3 90E+00
Ra-226 2 2804E-10 60,759 03 60,759 03 0 00E+00 1 39E-05 1 39E-05
Ra-228 5 2713E8-12 60,759 03 60,759 03 0 00E+00 320E-07 3 20E-07
Ru-10 f6 1160E-10 60.75903 60.75903 000E+00 372E-05 372E-05
Se-79 1 2377E-05 60,75903 60,759 03 0 00E+00 7 52E-01 7 52E-01
Sn-126 2 5210E-05 60,759 03 60,759 03 0 00E+00 1 53E+00 1 53E+00
Sr-90 9 1667E-01 60,759 03 60,759 03 0 00E+00 5 57E+04 5 57E+04
Tc-99 3 9357E-04 60,759 03 60,759 03 0 00E+00 2 39E.01 2239E+01
Th-229 1 2057E-10 60,75903 60,75903 000E+00 733E8-6 733E-06
Th-230 2 1043E-08 60,75903 60,75903 000E+00 1 28E-03 128E-03
Th-232 5 2972E-12 60.759 03 60.759 03 0 00E+00 322E-07 3 22E-07
Tl-208 1 7474E-07 60,759 03 60J759 03 0 00E+00 1 06E-02 1 06E-02
U-232 4 7368E-07 60,759 03 60,759 03 0 00E+00 2 88E-02 2 88E-02
U-233 2 5097E-08 60,759 03 60,75903 000E+00 1 52E-03 152E-03
Ll-234 5 0000E-05 60,759 03 60,75903 0 00E+00 3 04E+00 3 04E+00
L-235 -1 4489E-06 60.759 03 000 8 84E-03 0 00E+00 8 84E-03
IJ-236 75824E-06 60,75903 60,75903 000E+00 461E-01 461E-01
1-238 -2 6129E-07 60,75903 000 4-16-02 2878.02 416E-02
Y-90 9 1699E-01 60,759 03 60,759 03 0 00E+00 5 57E+04 557E+04
Other Radionuchldes 816E+04 816E+04

111. Teplate Sdectio~gn 9ry.B Ilrnup Sunmuy. and ChedcksN eD- --
Template Selection Summary

From SFD Ufd Basis for Parameter Differences:

Reector Moderator UG WATER UGHT WATER na Template was Lsed Icr rie blong reascns
Fuel Claddihg ZIRC ZIRC Ths fuel ate cn ai parametes except mmerrt (unen)

BOL HM Const afuents U U
80L Enrichment % 010 5

Bumup Summary (MWd)a Basis for bumup used in estimate:
From SFD Estimated

Nominal 60 759 0 rr u set equal to bohexg krrn
Boundiog 6o 75 9 koumndet burnp estrwaled by asserg 80L heavy metal ram;was I.s EOL

Checkcs

Estimated Bumupl
Burnup Muunlp S Given Burnup j Estimated EOL HMlGhven EOt HM

Nomhel 1 358 i 58
Boundmng 113 5E8

ml Power
Nomnal Heat Bounding

Output Heat Output
iWatts) (Wattsl
_ ._: _: _ :_: __
A40E.03 1 40E.03
Total Total

'Reactor shutdown, core removal, storage, shepping or other date conirmirng that Irradaboin ceased tor fuel

'Total burup, for all fuel associated ws this worksheet must be diuded by 8OL heavy metal mass to get specific bumnup values (MWdATh
J--
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Fuel Radionuclide Inventory Worksheet
,. Fuel and Template Informartion ,

Fuel Name LWR SCRAP
SNF ID # 309

Fuel Units & Descr: 1 -SCRAP
Heavy Metal Mass: BOL-76.554kg EOL.-75 31kg
ROD Storage Site- HANFORD

'Fuel decay start date- 1963
Estimates as ol 2030

Template PWR (Light Water Ztrc. 0 to 5., LU
Templaie Bumup(MWd): 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911

Estianted
Canister usage

HIC
[ 100 m

Template Decay Time 65 years

ti.Estimates,, .,_ . m IX. xb b Yn Yb Gamma Sources
Phto . Total

Ci/MWd From I Nominal EBounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd)
5

Burnup (MWd)
5

(CO) Inventories(Ci) Inventories(Ci)

Photon Total
Energy Photonslsec
Group (bounding)

2,143 51 2.449 72 0 OOE+00 2 70E-06 3 08E-06 Avg MeV
2,143 51 2,449 72 0 OOE+00 3.16E+02 3 62E+02 0.0150 6 632E+13
2.143 51 2,449 72 0 00E+00 5 37E-01 6 1
2,143 51 2,449 72 0 C

C-14 4 7739E-05 2.143 51 2,44 +13

iCI-36
Cm-243

0 tY�ltU1 I 7209E6120 trziiC7

1.2099E-04 E00 2 59E-01 2 96E-01 01250 4 702E+12
Crn9A4 0 OOE,00 3 34E-i01 3 81 E+01 02250 6130E.12

Co-60 2.44972 000E+00 1 06E-01 t 21E-01 0.3750 2 653E+12

Cs-1 2.449 72 0 000+00 3 65E-06 4 17E-06 0 5750 6 316E013

Cs-1 2.143 51 2,449 72 0 00E+00 3 09E-02 3 54E-02 0 8500
2,143 51 2,449 72 0 00E+00 1.50E+03 1 71E+03 1.

2.143 51 2,449 72 0 00E+00 3 86E44
2 6793E-05 2,143 51 2,449 72

Fe-SS 1 4580E-08 2,143 51 2,449 7 1 193E+07L 1 H-3
1-129

-v K rL, Pr55r,9

- -e - i n - -i -- 945E+00 3 5000 5 921E+05Z,14; D.
9 8288E-07 2t11E-3 241tE-03 S0000 2o529E+05

0 OOE+00 8 71 E+00 9 95E+00 7 0000 2.911E+04

37 2.449 72 0 OOE+00 2 71 E-02 3.10E-02 I 110000 3.341E+03
wasv

3 51 2,449 72 0 OOE+00 3 51E-06 4.01 E-06
2 8795E-10 2.143 51 2,449 72 0 OOE+00 6 17E-07
1 3264E-07 2.143 51 2,449 72

Pu-238 5 8882E-02 2,143 51
Pu-239 1 1613E-02 2.14 2 84+.01

Pu-240 1 5142E-02 325E+01 3.71E+01

Pu-241 21 0 OOE+00 4 56E+02 5.21E+02

Pu-242 ' 0 00E+00 1.38E-01 1.57E-01
2.449 72 0 OOE+00 1.26E-06 1.44E-06

2.143 51 2,449 72 0 OOE+00 1.14E-08 1.30E-08
6 8136E-19 2.143 51 2,449 72 0 OOE+00

Se-79 1 2372E-05 2,1U 51 2,449 72
Sn-126 2 5194E-05 2,143-51
Sr-90 4 4913E-01
Tc-99 3 9357E-04

I Th-229 I 933tE-10
Th-230 3 5223E-08

I Th-232 5 3085E-12
! T-208 1.3102E-07

U-232 3 5497E-07
.- I --Ott 7 r~A;7.nv

9 63E+02 1 10E+03
2 0 OOE+00 8 44E-01 9 64E-01

2.44972 0OOE+00 4.14E-07 4 74E-07
2,1U.51 2.449 72 0 OOE+00 7.55E-05 8 63E-05
9 1UA- S1

2.143 51
2,143U51

al l'ower
a t Power.

Z.14 biX E~~t nnn
2.1 Uj 51c ow, c-uO

5 5023E-05 2.143 51
Nominal Heat Bounding

Output Heat Output
(Watts) fWattsl1 1-7X'; -1 AAA4F.5- 9 143 SI X .. _ .._ . , _ _,

U-236 7.5969E-06 a14351 3 15.E01 3.59E+01
I otal- ----- --

U-238
Y-90
Other Radionuclides

-2 61t29-07
4 4913E-01

Z.143 b5
2,143 51

T otai

I.l. Teamoate I Dp nyw w

Tempbte Selection Summary
e t From SFD Used

Reactor Moderator. UGIHT WATER UGHFT WATER
Fuel Cladding ZIRC ZRC

BOL HM Consotuents- U U
BOL Enrichment %- 2 767 OtoS

jBumup mary(Ml d), __E

From SF Estimated

la... -1 I.-I

sasis for bumup used in estimate

I

2.143-51j 1.l82 79J~wW knWlbu takendr ediy tars SF0 (mmeerted ID td
2.365.9 Beaurdogbnt rr* takeS drety from SF0 (=crverted lo Wed)

iTotal bumup for al lutW associated wrth 8hs worksheet must be civided by OL heavy metal mass to get specIfic bumup values (MVvlMT)
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Fuel Radionuclide Inventory Worksheet
L Fodciand Template Infoirmatiort

Fuel Name N REACTOR
SNFID0#. 991

Fuel Units & Descr- 103673 - 2 CONCENTRIC TUBES
Heavy Metal Mass B01=2102208 523kg. EOIL=209982I 044kg
ROD Storage Site, HANFORD

'Fuel decay start date, 1971
Estimates as of. 2030

Temptate. N-Reactor (Graphilte, Zirc. 0 to 5%. U)
'Template Burnup(MWd). 69600

Template BOIL Heavy Metal Mess (Mll): 11 6
TemoLat. 1ecay Time, 50 wars

Estimated
Canister usag0

tACO
I 383 97

1i. Estimates, II X., xb b Y. Yb Gamma Sources.
Photon Total

CV/MWd From Nomninall Bounding Fuel Initial Activity Nomninal Fuel Bounding Fuel Energy Photonslsec
Radionuclide Template Fuel Bumup (MWd9 Burnup (MWd) (Cl) Inventories(Ci) lnventories(Ci) Group (bounding)
Ac-227 8 7399E-10 5,060,015 91 5.718,007 18 0 00E+00 4 42E-03 5 D06-03 Avg MeV
Arn-241 9 9095E-02 5.060.015 91 5.718,00718 0 00E+(t0 5 016E+05 5 67E+05 0 0150 1961E+17
Arn-242m 5 4598E-05 5,060,015 91 5,718,007 18 0 00E+00 2 76E+02 3 126.02 0 0250 3 987E+16
Am-243 46221-05 5,060.015 91 5,718.007 18 0006E.00 2 346.02 2 646.02 0 0375 3672E.16
C-14 91I653E-05 5,060.015 91 5.718.007_18 0 006.00 4 656.02 5.25E+02 0 0675 4 439E.16
CI-36 0 OOOOE.00 5,060.015 91 5,718,007 18 0 006.00 0 00E+00 0006E.00 00850 ~ 2.204E+18
Crn-243 000006.+00 5.060.015 91 5,718.00718 0 OOE+00 0 OOE+00 OODOE+00 01250 144tE+16
Cm-244 2 5589E-04 5.060,015 91 5,718,007 18 0 00E+00 1 296.03 1 466.03 0.2250 1 887E.18
Co-6O 8 8563E-06 5,060,015 91 5,718,007 18 O OOE+00 4 486.01 5 066.01 0 3750 8 1816E.15
Cs-1 34 9 0661 E-08 5,060.015 91 5,718,007 18 0006.+00 4 59E-01 5 18E-011 0 5750 1 784E.17
Cs-135 1 0066E-05 5,060,015 91 5,718,007 18 0006E+00 5 096.01 5.76E+01 0 8500 1 5246+15
Cs-137 8 4454E-01 5,060.015 91 5,718,007 18 0006.+00 4 27E.06 4 836.06 12500 6 649E.14
Eu-154 1 9842E-03 5,060,015 91 5,718,007.18 0006E+00 1006.0G4 1.1 3E+04 1 7500 4073E+13
Eu-155 3 5690E-05 5,060,015 91 5,718,007 18 0 OOE.00 I 81E*.02 2-04E.02 22P500 3 974E.09
Fe-55 5 2802E-08 5,060,015 91 5.718,00718S 0006.+00 2 67E-01 3 02E-01 2 7500 1 194E-.081
H-3 907T7616-04 5,060,015 91 5,718,007 18 0 00E.00 4 596.03 5.19E+03 3 5000 1 056E.08
1-129 8 6006E-07 5,060.015 91 5,718,007 18 0 OOE.OD 4 356.00 4 926.00 5 0000 4 4516.+07
Kr-a5 I_01306-02 5,060.015 91 5,718,007 18 0006.+00 5 13E.04 5 806.04 70000 5 033E.06
Np-237 9 0345E-06 5,060.015 91 5.718,007 18 0.006+DD 4 57E+01 5.17E+01 11 0000 5 726E.05
Pa-231 I 9210E-09 5,060,015 91 5,718.007 18 0006.+00 9 72E-03 1.10E-02
Pb-2110 7 5862E-11I 5,060,015 91 5,718,007 18 0006.+00 3 84E-04 4.34E-04
Pm-147 I 137216-05 5,060,015 91 5,718.007 18 0 OOE.00 5 75E.01 6.50E+01
Pu-238 I 7802E-02 5.060.015 91 5,718,007 18 0006.+00 9 016.+04 1 02E-a-O
Pu-239 2 8822E-02 5,060,015 91 5,718,007 18 000OE+00 1 46E.05 I 65E.05
Pu-240 2 2759E-02 5,060,015 91 5,718.007 18 0 OOE+00 1 15E+05 I 30E-i-O
Pu-2411 2 9641 E-01 5.060.015 91 5,718.007 18 0006E+00 1 50E+06 1 696+06
Pu-242 1 4526E-05 5.060,015 91 5,718.007 18 0 G06-'-00 7.35E+01 8 31 E.01
Ra-226 2 3132E-1 0 5,060,015 91 5,718,007 18 0006E+00 1.17E-03 1.326-03

Ra-232 0 9O55E+04 5,060.015 91 5.718.007.18 0006E+00 0006+000 0 1E00607hra oe
Ru-106 1 9614E-19 5.060.015 91 5.718,007.18 0 006+00 79562-03 8 986-037 oia etBudn

n-1234 6 629D0E-00 5.060.015 91 5.718,007.18 0006.+00 3.35E-i00 3 OOE-i02 upt HetOtu
r-235 -1 2930606-0 5.060.015 91 5,1000.1 5.226+01 4 576+01 5 40E+06 ~ ts Wts

UC-23 1 1494E-04 5.060.015.91 5.718.007.18 0 006+00 60956+01 6 09E+03 ~ e.4 77E0
h-229 -3106196-07 5,060,015 91 5780 001 6 986+02 6 976+02 6 7BE+05 oa oa

Th-20 5925187-01 5,060.015 91 5,718.007.18 000DE+00 31.2E-06 34E06+0

OTher0 Radionuch0001d9e571,0718 0 DE 4126+-0867 465606
UI. ep2t3 Slcto Suaety D StiEa00 5um 060.0a15 Ch1k 5_718_07_18_______________________TherlPowe
Templat Selection0 Summa7800ry 0E0 79E-3 8 8-0 omnl et ondn

U-234 6 6293rom SF060Used Bas1 for800.1 Paaee Diferences:2 379 upu ea utu

BurTnup umary 4wiMod)' ____________ nBpi forbumup uedhinsetimate

From SF Estiaed BssfrPrmtrDfeecs

Frm FD Estimated unp

Bmputp! Givers Burnup i6 Estfrated EOL. HM/Given EOL HM
Nominal ___40_ ___

Bo ndingl 045 0 88 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reactor shujtdown, core removal. storage, slvpping or cowh date conflirming that irradiation coated for fuel

'Total bunpfor aSl fuel associated wetn Oa worksheet must be cvided by B0L heavy metal mass to got specific buamsit values (MWdIMT)

I-4

U,

14~

LI
LI
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Fuel Radionuchde Inventory Worksheet I

Xl Fuel and Tenplac Irnformnatton ^;, ,
Fuel Name POINT BEACH

SNF ID x 311
Fuel Units & Descr: 3 -14 X 14 ROD ARRAY
HeavylUetal Mass: BOL=1167kg EOL.1161S5kg
ROD Storage Site: HANFORD

'Fuel decay start date 1981
Estimates as of 2030

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

'Tempbate Bumup(UWd) 61.92
Ternplate BOL Heavy Metal Mass (UT) 0 00176911

T-emnbte. DlC- Thim 35 years

Estimated
Canister usage

18xt15
1.50

IIEstimates 'n -X.. 8. by.._ Yb I Gamma Sources

CVhMWd From
Radionuclide Template
Ac-227 8.7758E-10
Am-241 1.4352E-01
Am-242m 2.8698E-04

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumuo (MWd)
5

Bumup (UWd)' (C) Inventotes(Ci) Inventones(Ci)

Photon I -na
Energy Photons/sec
Group (bounding)

1,160 90 0 OOE+00 3 35E-05 3 35E-05 I Avg MeV
1,16090 OOOE+00 548E+03 548E+03 0t0150 2053E+15

8.16090 OOE+00 1 10E+01 1 10E+01 I
Am-,
C-14

8.16090 38.160 90 0 OOE+00 2 39E+01
38.16090 38,16090 OODE+00 1 83E+(

E-07 38.16090 38,16090 OODE+00
2 5081 E-04 38.160.90 38,16090 OOE+00 1.594E+14

4 9015E-02 38,160.90 38,160 90
Co460 2 5581E-03 38,160 90 38,160 90

E+00 1 8iE+03 1 870+03 0.2250 1S70E+14
E+00 9 76E+01 9 76E+01 0 3750 8 472E+13
E+OD 1 55E+00 1.55E+00 1 05750 1 970E+15
E+OO 5 51 E-01 5.51E-01 I 0 8500 2726E+13

Cs-134 4 0536E-05 38.1609
Cs-135 1 4433E-05
Cs-137 ) 90 0 OOE+00 5 33E+04 5 33E+04 t 12500 2.678E+13

)90 38.160.90 OODE+00 771E+O
E-03 38.16090 38.16090 OODE+00 67

4 -qri~t 38,t69 38.16Dinon O
-

H-4 2 0769E-02 38,160 90 38,160 90
1.5E+00 27500 2 645E+08
7 93E+02 3.500 2 724E.07
3 75E-02 50000 1 165E+07
1 08E+03 I 7.000 1.342E+06

1-129 9 8288E-07 38,160 90
Kr-85 2.8214E-02 38,160 90 E+03

Np-237 1.1218E-05 4.28E-01 4 28E-01 I 110000 1.542E.05

Pa-231 E+OO 4 97E-05 4 97E-05

P0-210 39 0 0 00E+00 3 25E-06 3 25E-06

Pm-t 38.160 90 0 00E+00 1.39E+01 1.39E+01

38.16090 38.16090 000.E00 I

38,16090 38,16090 000E+00

Pu-240 1.5
Pu-241 9 0
Pu-242 64
Ra-226 2.2

132E-02 38.160 90 38,160 90
38,160 90 +04 3 44E+04

2 45E+00 2 45E+00
3.160 90 0 00E+00 8 70E-06
3.160 90 0 000+00 2 01 E-07

6 1t60E-10 38.160.90 38.16090 000E+00

8 70E-06
2 01 E-07
2.33E-05
4 72E-01
9 62E-01
3 50E+04

38.160.90 38,160 90 0 00.E00

Sn-1 26
Sr-90

1- Tc-99
m Th-229

Th-230
Th-232
j T-208

I U-232

U- i233

38,160.90 38,16090 0(
9 1667E-01 38.160.90 38,160 3
3 9357E-04
1 2057E-10
2 1043E-08
5 2972E-12
1 7474E-07

38.160 90 1 50E+01 1 50E+01
4 60E-06 4 60E-06

I 0 00E+00 8 03E-04
I 0 00E+00 2 02E-07

8 03E-04
2 02E-07

38.160 90 38,16090 0 00E+00 6 67E-03 6 67E-03

38,160 90 38,160 90 000E+00 1.81E-02 181E-02

38,160 90 38,160 90 0 00E+00 9 58E-04 9 58E-04
38160 90 38.160 90 0000E+0 1.91E+00 191E+00

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
8 78E+02 8 78E+02

Total Total

*1.4489E-06 38,160 90 0 00 6 30E-02
* _ _ g g g g i _ _ _ _ _ _ _

7 5824E-06
-2.6129E-07

38,160 90 38.160 90 0 00E+00
383160 90 000 3 82E-01

38,160 90 0 00E+009 1699E-01 38,160 90
Other I

3 50E+04
S5120.04

;urnumia. Buaraun Surnussarv. and CisecisI-- t -
- Template Selection Sumoma

Reactor Moderator
Fuel Madding

OL HNM Constituents -
BOL EnrIchment %

F |Bumup Summary (MWd)'

18asis for Parameter Ddierences,

U I
I0oto s

=Basis for bumup used In estimate:

From SFD Estumated I

I
Nominal _

BoutndmqI 38 160 90_
5230 14 N ui p b takbn diectly from SFD (orerled bi MWd)

10,46029130unldrrrup taken dbledy irom SFD (tcirerted ft AWdl

===I

EstIm ted BurnupJ I
Bumu~p Muhiplier L Given Bumup Estimated EOL HMlGnven EOL HM

I 097Nominal [
Bwmda-

0o931
n09

0t4
0274

'Reactor shudown, core removal storage, slipping or other date confirming bVa Irradiabon ceased for fuel

aTotal burrup for all fuel associated wih this worksheet must be dvioded by BOL heavy metal mass to get specific bumuL values 1/WdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infnrniaions,.,-

Fuel Name SHIPPINGPORT PWR C2 BLKT
SNF IDO. 193

Fuel Units & Descr: 72 -19 FLAT PLATES
HeavylMetallMass. BOL-16236kg EOL.157800u2kg
ROD Storage Site HANFORD

'Fuel decay start date: 1969

Estimates as of. 2030

Template: PWR (Light Water, Zirc. 0 to 5., U)

'Template Bumup(MWd): 61 92
Template SOL Heavy Metal Mass (tT). 0 00176911

Temolate Decay Timer 50 yars

Estimated
Canister usage

MCO
1 1800

II. Esinuates. m X 5n b Y. yb Gamma Sources

Photon Total
CtlMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuchde Template Fuel 8umup (MWd) Bumup (MWd)O (Ci) Inventones(Ci) Inventores(QC) Group (bounding)

AC-227 1 0733E-09 433,63215 867,26430 0 00E+00 4 65E-04 931E-04 Avg MeV
Am-241 1 4751E-01 433,63215 867,26430 000E+00 640E+04 1 28E+05 00150 3.300E+16

Am-242m 2 6809E-04 433,632,15 867,264 30 OOOE+00 1 16E+02 2 33E+02 00250 6613E+15

Am-243 6 2484E-04 433,63215 867,26430 000E+00 2 71E+02 542E+02 00375 6232E.15
C-14 47820E-05 433,63215 867,26430 0 OOE+00 2 07E+01 4 15E+01 00575 7798E+15

CI-36 80297E-07 433,632Z15 867,26430 0006+00 34BE-01 696E-01 00850 3644E+15
Cm-243 1 7426E-04 433,632Z15 867.26430 0 OOE+00 7 56E+01 1 51E+02 01250 2424E+t5
Cm-244 27616E-02 433,632Z15 867,264 30 OOOE+00 1.20E+04 240E+04 02250 3111E+15
Co-60 3 5610E-44 433,63215 867.264 30 0 DOE+00 1 54E+02 3 09E+02 03750 1 343E+15
Cs-134 2 6260E-47 433,63215 867,264 30 0 00E+00 1 14E-01 2 2BE-01 0 5750 3164E+16
Cs-135 1 4433E-05 433,63215 B67,26430 0 00E+00 626E+00 1 25E+01 08500 3089E+14
Cs-137 9 8870E-01 433,632,15 867,264.30 000E+00 429E+05 B 57E+05 12500 1 966E+14
Eu-154 6 0320E-03 433,632,15 867,264 30 000E+00 2 62E+03 S 23E+03 1 7500 8 642E+12
Eu-155 2 1770E-04 433,632Z15 867,26430 000E+00 944E+01 1_89E+02 2.2500 1420E+09

-4

Fe-55
H-3
1-129
K~r-85
ND-237

2 7500 5 007E+09

1 0707E-02 433.632Z15 867,26430 000E+00 4.64E+03 929E+03 I
1 1927E-05 433,63215 867,26430 000E+00 5.17E+00 1 03E+01

Pa-231 1 4703E-09 433,632.15 867,264.30 000E+00 6 38E-04 1 28E-03
Pi-21 0 1 6828E-10 1 46E-04

3 500 3.572E+08
5 0oo 1527E.08
70000 1 759E+07 L.
11 oo0o 2019E+06

L,Pmn147 6 9

1 5142E-02 I 0 00E+00 6 57E+03 1.31 E+04
Pu-241 4 3766E-01 433,632 15 867,264.30 0 00E+00 1 90E+05 3 80E+05
Pu-242 6 4260E-05 433.632 15 867.264.30 0 00E+00 2 79E+01 5.57E+01
Ra-226 3 8501E-10 433,63215 867,264.30 0 00E+00 1 67E-4

5 2955E-12 433,632 15 867,264,30 0 00E+00 2 30E-4
2 0413E-14 433,632,15 867264.30 0 00E+00 8 85E-4
1.2376E-05 433.63215 867,264.30 000E+00 537E+

34 3.34E-04

Sn-I26 25210E-05 433,63215 867,264.30 000E+00 1 09E+01 Z19E+01
Sr-90 6 4163E-01 433,632 15 E 0 00E+00 2 78E+05 5,56E+05
Tc-99 3 9357E-04 41 E+02

TI-208
5 3036E-12 433,63215 867,26430 0 00E+00 2 30E-06 4 60E-06
15136E-07 433,63215 867,26430 000E+00 656E-02 1.31E-01
41005E-07 433,63215 867,26430 000E+00 1 78E-01 3.56E-1
2.5856E-08 433,632 15 867,264.30 000E+00 1 12E-02 2,24E-02
5.2665E-05 433.632 15 867,264 30 0 00E+00 2 28E+01 4,57E+01

id Power
.

.
.

U-234
Nominal Heat Bounding

Output Heat Output
(Watts) (WanslU-235 -1 4487E-06 433.632 15 0 00 2 49E-01 0 00E+00 2.49E-01

U-236 7 5888E-06 433.632 15 867,264 30 0 00E+00 3 29E+00 6 58E+00 _ ..

7 84E+0' 1 57E+04

U-238 -2 6129E-07 433,63215 0 00 5 42E+00 5 30E+00 5 42E+00
Y-90 6 4180E4-1 433,632 15 867,264 30 0 00E2+00 2 78E+05 5 57E+05
Other Radionuclides 4 13E+05 8 26E+05

I1. Template Selection Summrnry. Burnup Sunu ry. and Checks - -

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator, UGHT WATER UGHTWATSR
Fuel Cladding ZIRC ZIRC

BOL HM Contstiuents U U
BOL Enrichtment % 0 71 0to S

Bumup Summary (MWdl) _Basis for bumup used In esthmate-
From SFD Estamated

Nomial 263 02320 433 63Z115 Nmt baIq cClaWitl bote 1e7 metia! mmes destoye*
Bounding 399405160 867,264 308wndrg bumis assaured to be two3 tl r aing

Checks

Estimatad Biuamup
Burmup Mutt Given Bumup Estimated EOL HNWGiven EOL HM

Nominal [0 76 1 65 i 1
Bounding 1.53 2171

ITtaKi IOEa

b
U

'Reactor shutfdown, core removal storage, shipptig or othfr date cofvirmirg that Iradaton ceased for tuel
5
Total bumnup for all fuel associated with ths wodisheet must be dryded by 8OL heavy metal mass to get spectic bumup values (MWdrMT)
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Fuel Radionuclide Inventory Worksheet I

,L Fuel and Template Infuromation , ,
Fuel Name SINGLE PASS REACTOR FUEL

SNFlD# 198

Fuel Units & Descr 835 -TUBE
HeavyMetalMass BOL2891605kg. EOL=2885.844kg

ROO Storage Site HANFORD

'Fuel decay start date 1971
Estimates as of. 2030

Template N-Reactor (Graphtte Zirc, 0 to 5,., L)
'Template Bumup(MWd) 69600

Tempbte OL Heavy Metal Mass (MT): 11.6

Estimated
Canister usage

MCO
0 86

Template Decay Tume 50 years

11. Fshmates-k ->- 1* X. X. b Y. Yb j Gamma Sources

CtIMWd From
, Temolate

Nominal Bounding Fuel Initial Activity *Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)e Burmup(MWd)
5

(Ci) Inventories(CI) lnventorles(Ci)

Photon . , Total

Energy - Photonstsec
Group (bounding)Radionuclide

Ac-227 6,07813 12,156.27 0 00E+00 5 31E-06 1 06E-05 I Avg MeV
6,07813 12.156.27 000E+00 602E+02 1.20E+03 00150 4 170E+14Am-241
6n7R 13 II 156 27 0 00E+C0
ouO .... , .v ;7x, , ..... _ wL w _ .

4 6221E-05 6,078 13 12,156.27 0 DOE+00 28
9 1853E-05 6,078 13 12,15627

11- O 0v000E+00 .078 It3 E+00 0 0850 4685E+13
o u ww -- w -v -

Cm-243 0 0000E+00 6,078 1 E+00 0 00E+00 0 1250 3.064E+13

Cm-244 2 5589E4- 1 56E+00 3 IE+w00 02250 4 012E+13

Co-60 2.156227 0 OE+00- 5 38E-02 1 08E-01 I 03750 1 739E+13

Cs-t34 12.156.27 0 00E+80 5 51E-04 1 10E-03

Cs-t35 6,078 13 12.156 27 0 0OE+00 6 12E-02
_, _. _ - U UU+P ,,On iC. ^ :

60.718 13 12,15627f o WE+OO bli
1 9842E-03 6,078.13 12,156.27 0 00E+00
3 5690E-05 6,078 13 12,156.27 t F 4449+06

C o7802E48 6,078.13 12,15627 2.507E+05

H-3 9 07768-04
1-129 2 8 6006E-07
Kr-85 1 0138E-02
Np-237 9 0345E-06

6,078 13
6,078.13
6,078 13
6,078 13
6,078 13
6.078 13

1 1OE+01l 35000 2s218E+05
5 23E-03 1 05E-02 50000 9346E+04

0 O0E+00 6 16E+01 123E+02 1 7 0000 1.056E+04

OOE+00 5 494-02 1 10E-01 I 1I r oo 1202E+03
12.156 27 0 00E+00

Ptb-2110
Pmn-147

Pu-240
Pu-241

I Pu-242
Ra-226

1- Fta-228
Ru-106
Se-79

I Sn-126

12,156 27 0 O0E+00
1 17E-05 2 34E-05
4 61 E-07 9 22E-07
691E-02 1 38E-01
1 08E+02 2 16E+02

t 1372E-05 6.07813 12,156 27
i 7802E-02
2 8822E-02
2 2759E-02

6,07813
6,07813
6,07813
6,078 13
6,078 13
6,078 13

t
3 50E+02

E+OO 1.38E+02 2 77E+02
O00E+00 1 80E+03 3 60E+03

12.156 27 0 00E+00 8 83E-02 1.77E-01
12,156 27 0008+00 1.41E-06 2 81E-06

6,078 13
6,078 13I 9612E-14

12,156 27 0 00E+00
12,156 27 O00E+00
12,156 27 0 00E+00

1.1 9E-10

1 0897E-05 6,078 13
0 0000E+00 6,078 13
5 941 1 E-01 6,078 13

1.32E-01
O00E+00

Sr-90
Tc-99
Th-22s

E+00 361E+03 7.22E+03
E+00 2.22E+00 4 448+00

6,078 13
6 07H 13

12,156.27 O.O0E+00
- 12,15627 0 O0E+00

19t2.ts 7 o ODF.00

1 89E-08 3 78E-08
1.53E-04 3 06E-04
1,54E-10 3 07E-10
3 94E-1 1 7 89E-1 1

I252R7F 14
tC{ w- | **J: U lv L, $ W z V WTV

-

643858E-15 6,078 13 12,15627 0 00E+00
_0000082+00 6,07813 12,15627

1.5704E-09 6,07813 12,15627
66293E-05 6,078 13 12,15627 I

-1 ~,uc-im O.~0 I

O 00E+O0

U-235
U-236
U-238
Yv-g

1 1961E-05
bU07 13
6 078 13 12,15627 0 00E+-O
OI 1r3~ U iJU <2n n

9 0651 9E-
5 94t25E-01

b),U78 135 VW

4 03E-01 8 06E-01
0 0OE+00 5.37E-03
727E-02 1 45E-01
9 69E-01 9 718E-01
3 61 E+03 7.22E+03
4 94E+03 9 89E+03

Thermal Power

Nominal IHeat Bounding
Output Heat Output
(Watts) - (Watts)
826E+01 1 G5SE02

Total Total

Other Radionuchdes

111. Temtatate Sdedei

6,078 13 12,15627

u! _E' =

Template Selection Summary _ _

a or from SFD F Used Basis for Parameter DriferencesFIM Rento l-e tr t 7~ GRAP ITE This Temobte a, t sei br the Ibowbing reais

I Cttng ALUM URC This W makdesoa asmeptdd
BOi HM Con titwents U U

BOL Enrchment 0086 OS toS

[Bumup Summary (M-d)' Basis for bumup used In estimate:
I From SFD Estimated I

I

Nomina I
Souning

2.881 6i | 6,078 1t Nomrat b ras cauloated irom We heavy metal mass destoyedl.

I2Zt5627I1ering irsp asoumed ID be tme ermal btrnup
.

I_
Estimated Bumupl

Bumup Muuiplier Given Bumup
Nomkial 035 210

Bounding 0 70 - - -

Estibmted EOL HM/Given EOL HNM
100uo

'Reactor shutdown, core vrtnoval, storage, shippng or other date confirming tiMt irractabon ceased for fuel

"Total burrup for all luet assocated with this woriksheet must be divided by SOL heavy metal mass to get specific burnup values lMW/dMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel andTemplate Infmsvtiara ., ,_ ,,,

Fuel Name: SINGLE PASS REACTOR FUEL
SNF ID#. 197

Fuel Units & Descr. 139- TUBE
Heavy Metal Mass: BOL.407 437kg. EOL-407 006kg
ROD Storage Site: HANFORD

'Fuel decay strt date, 1971
Estimates as of 2030

Templatea N-Reactor (Graphite Zarc. 0 to 5.% U)
'Templtte Burnup(MWif). 69600

Template BOL Heavy Mtal Mas (MT 11 6
Tam-tla Dcay rTimeo 50 yars

Estimated
Canister usage

MCO
I 014

11. Fsmates. v m X. Xb b Y. Yb Gamma Sources

Photon Total
CI/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd) Burnup (MWd)2 (Ci) tnventores(CI) Inventones(Ci) Group (bounding)
Ac-227 8 7399E-10 45458 909.16 0 OOE+00 3 97E-07 7.95E-07 Avg MV
Am-241 99095E-02 45458 90916 00OE+00 450E+01 901E+01 00150 3119E+13
Am-242m 5 4598E-05 454 58 90916 0 00E+00 2 48E-02 4 96E-02 0 0250 6.339E+12
Am-243 4 6221E-05 45458 909.16 0 00E+00 2.10E-02 4.20E-02 0.0375 5.839E+12
C-14 91853E-05 45458 90916 000E+00 4 18E-02 8.35E-02 00575 7057E+12
Cl-36 00000E+00 45458 90916 000E+00 OOOE+00 000E+00 00o50 3.504E+12
Cm-243 0000E+00 45458 90916 000E+00 300E+00 000E+00 01250 2291E+12
Cm-244 2 5589E-04 45458 90916 000E+00 1 16E-01 233E-01 02250 300tE12
Co-60 89063E-06 45458 90916 000OE+00 403E-03 8051E-03 003750 1.301E+12
Cs-134 90661E-08 45458 90916 000E+00 412EE-0 7 5 05750 837E+3
Cs-135 10066E-05 45458 90916 000E+00 458E-03 915E-03 08500 2423E+11
Cs-137 8 4454E-01 45458 90916 0 00E+00 3 84E+02 768E+02 12500 1057E+11
Eu-154 1 9842E-03 454 58 90916 000E+00 9 02E901 1 80E+00 17500 6477E+09
Eu-155 3 5690E-05 45458 90916 000E+00 1 62E-02 324E-02 22500 6l=E-05
Fe-SS 52802E-08 45458 90916 0 00E+00 2 04E-05 4 80E7 7500 1912E+04
H-3 9 0776E404 454 58 90916 0 00E+00 4 13E-01 8-25E-011 3 Soo0 1 692E+C4
1-129 8 6006E-07 454 58 90916 000OE+00 3 91 E-04 7 82E-04 50000O 7 133E+03
Kr-85 10138E-02 45458 90916 000E+00 461E+00 922E+00 70000 80S6E+02
Np-237 9 0345E-06 454 58 90916 000DE+00 411IE-03 8.21 E-03 Ito0000 917SE+01

Pa-242 1 5210E-09 454 58 909 16 0 00E+00 6 73E-07 1.328-02

Pm-147 I 1372E-05 454 58 90916 000E+00 S 17E-03 1-03E-02
PuI-238 1 7802E-02 454 58 909 t16 0 00E+00 8 09E+00 1 62E+01
Pu-239 2 8822E-02 454 58 90916 000DE+00 1 31E+01 2t;2E+01
Pu-240 2 2759E-02 454 58 909 16 000DE+00 1 03E+01 2 07E+01
Pu-241 2 9641E-01 454 58 909t16 000OE+00 I135E+02 2 69E+02
Pu-242 I 4526E-05 454 58 909 16 0 00E+00 6 60E-03 1.32E-02
Ra-Z26 2 313E-10 454 58 909 16 000OE+00 I105E-07 2.10E-07
Ra-Z28 1 9655E-14 455 901 0E0 93E-12 1.79E-11I
Ru-1 06 1 9612E-14 454 58 909 16 000OE+00 8 92E.12 1.78E-1tI
Se-79 1o0897E-05 454n58 909S16 0u00E+00 4m95E-03 9t91sE-03
Sn-126 00000OE+00 454 58 909 16 000DE+00 000DE+00 0 00E+00
St-90 S 94i1 E-01 o 40E+02
Tc-99 3 6494E-04 454 58 909 16 000OE+00 I166E-01 3.32E-01
Th-Z29 3.1063E-12 454 58 909 16 0 00E+00 1 41E-09 2.82E-09
Th-230 2 5187E-08 454 58 909 16 000OE+00 I 14E-05 2.29E405
Th-232 2 5287E-14 454 58 909 16 000OE+00 1 15E-11t 2.30E-11I
Tl-208 6 4885E-15 454 58 909 16 000OE+00 2 95E-1 2 5 90E-12
U-232 0 0000E+00 454 58 909 16 0 Pa E+00 0 trE+00 0 0E+00 Thermas Power
U-233 ce5704Ert9 454o58 909T16 000E+00 7w14E407 Ie43E406 Ni u iIiouneng
U-234 6 62931E-05 454 58 909 16 000OE+00 3 01E402 6.03E402 Output HeatlOutput
U-235 t12930E406 454 58 0 00 1.10E402 I 04E402 1.10E402 (wafts) (wafts)
U-236 1 1961 E-05 454 53 90916 000OE+00 5 44E-03 1.09E-02 t15E+00 1.24E.0
U-238 4 0619E407 454.58 0 00 t.3SE41 1 35E-01 1.35E-0 Total Total
Y-90 S 9425E-01445 096 00E0 2 70E+02 S 40E+02
Other Radionuclades 3 70ECa2 7 40E+02

IILTempbt"e Section 9umny, Bwnp Sum ~. and h-lss
Template Selection Summaryr

From SFO Used Basis for Parameter ldbffrences:
Reactor Mioder tor GRAPHITE GRAPHITE PTbsTemplate was teed rth txk reaso>ns

Fuel Cladding ALUM ZIRC This twmtcheses on atl parameters e-cept daddg
BOL HM Constituents U U

BOL Enrichment % 1t252 0 to S

Bumnup Summary (MWd)i Basis for bumup used in estimate:
From SF0 Estimated

Nominal 407 44 454 58 Nona 1aIvP caCaiated hcm tb heavy Melat mass destYed.
Bounding 909 16 tcading Wmn assred t be twce nra bmp

Checks.

Estimated Bumup
Bumu Mua sier Given Bumup Estimated EOL HM/Gnven EOL HM

Nominal 0 19 tt2 1 00O
Bounding 0 37

Reactor shutdown, core removal, storage. shipping or othr date conhrmrng that iradiaton ceased tor fuel

'Tota bmumap for all fuel associated with Ias worksheet must be divided by S0L heavy metat mass to get speafic bumrup values (MW&dWT)

L
Li

U
U.

-.j
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Fuel Radionuclide Inventory Worksheet

A. Fuel and Template Information I ,
Fuel Name SP-100 FUEL

SNFID# m77
Fuel Units & Descr 2 - SCRAP
Heavy Metal Mass BOL.2 711kg, EOL.2 628kg
ROD Storage Site HANFORD

'Fuel decay start date 1992

Estimates as ot 2030

Template FERMI (Fast Zirc 10 to 40°,. U)

'Temnpbate Burnup(MWd) 58 6725048

Template BOL Heavy Metal Mass (MT) 0 018774

Template Decay Time 35 years

Estimated
Canister usage

HIC
i 2 00

II. Fslanates , , m X. Xb b Y. Yb | Gamma Sources
Pho.o _ T .

Radionuclide
Ac-227
Am-241
Am-242m

CUMWd From
Template

9 611OE-08
6 5601 E-07
0 0000E+00

Nominal Bounding Fuel Initial Actdvity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)f Bumup (MWd)
2

(Cl) tnventones(Ci) Inventories(t0)

Phton Total
Energy Pbotonstsec
Group (bounding)

Avg MeV
0 0150 9709E+12
0 0250 2017E+12

770t 
UUUA.:7< A tsAJ

73i'f 14673i svUU+w
73337 146 73
73 37 14 E+0O

Am-243 8 3770E-15
C-t1A

i CI-36
- Cm-243

2 1714E-05
5.5188E6-
1.5496E-14
5.2375E-1 6
2.0947E-03
62448E-07

73 37

73 37
73 37
73 37
73 37

1 59E-03 3 19E-03
1 23E-12 0 0375 1 774E+12

0 0575 1 879E+12

14673 000E+00 405E-06 810E-06 I 00850 1137E+12
146 73 0 00E+00 1 14E-12 2 27E-12 -c

Cm-244 146 73 0 00E+00 3 84E-14 7 69E-14
. _ _ . # _ .

73 37 14673 0 006E+0 1 S
73 57 14673t n 0fp.wEo 45

4 4996E-05
& V V { { _ V s _ V V V T V V

-

73 37 146 73 0 00E+0 I 6936E410

1t.75E+00 73 37 146 73 12500 4601E610

Eu-154 1 8510E-04 73 37 2 72E-02 1 7500 1 790E+09

Eu-1 55 1 4163E-03 I 04E-01 2 08E-01 22500 3.156E+05

Fe-55
I H-3

* l129

Li NP-237
Pa-231
P6-21 0I i Pr-14

1 4179E-05 I 1.04E-03 2 08E-03 27500 3.042E+04

3 5383E-( *0 00E+00 2 60E-01 5.19E-01 3 5000 2873E+01
14673 000E+00 838E-05 1.68E-04

73 37 146 73 0 00600 2
E-06 73 37 14673

1 8953E-07 73 37 1467
8 9531E-12 73 37 E-10 1.31 E-09

1 1588E-03 7 8.50E-02 1 70E-01

Pfu-240
Pu-241

1 7146E-04
1 9464E-02
6 7919E-05
4 1774E-06
4 3751E-13
2 4219E-11
2.3572E-1 1
30951E-10
1 6488E-05
3 7564E-05
1.2052E+00
4 4825E-04
4 6478E-1 I

000E+00 1=26E-02
140.73 0.00E+00 1 43E+00
14673 O0E+.00 498E-03
14673 0 00E+00 3 06E-04

2 86E+00
9 97E-03
6 13E-04

2 52E-02

73 37
73.37
73 37

14673 000E+00 321E-11 642E-11
146 73 0 00E+00 1 78E-09 3 55E-09
146 73 0 00E+00 1 73E-09 3 46E-09
146 73 0 00E+00 227E-08 4 54E-08
14673 000E+00 121E-03 242E-03
146 73 0 00E+00 2 76E-03 .51 E-03

Ru-106
Se-79
Sn-126
Sr-90

8 Tc-99 73.37
73.37

14073 0 00E+00 8 84E+01
14073 0 00E+00 329E-02
146 73 0 00E+00 3.41 E-09

1 77E+02
653E-02

I

I

Th-230 2.2259E-09 73 37
Th-232 23691E-t1 7337
T1-208 5 8256E-09 7337
U-232 1 57596308 7337
U-233 I 0 1 0E-08 73 37
Ut-234 4 9001 E-06 73 37
U-235 -2.3191E-06 7337
U-236 1 2633E-05 73 37

1.63E-07 3.274-07
1.74E-09 3 48E-09

.00

146 73

427E-07 855E-07 ISSE47 -
1 16E-06 2.31E-06 I Thermal Power
742E-07 48E-06 INommnal Heat Bounding
3 59E-04 719E-04 , Output, Heat Output

U-238 -9 5407E60 78
Y-90 1 2053E+00 72
Other Radionudides
TtLTemplate Seection Sun y, B-up Surnrizary. a

[Template Selection Summary

0 00 1.05E-03 8 4E-04 I 05E-03 (Wa tts) (Watts)

146073 000E+00 927E-04 I 85E-03 1 13E.00 226E.00
0 00 7A7E-04 7 40E-04 7 47E-04 Total Total

146.73 000E+00 884E+601 77E+02
1 00E+02 2 01E+02

-1. 41>ni

Li From SFD 0 Used 3asis for Parameter Differences:
Reactor Moderd r FAST FAST 11 Template was uwet for the tdlowig reasors

Fuel Caddaitg UNKNOWN ZtRC les impitae is a good apprownstcn since I8 a FAST. Urarmn keW
BOL HM ConststentsI U U

BOL Enrickment % 1 8t0toA40

Bumnup Summary (MWd)' EBasis for bumup used In estimate:
From SFD Estanated

Nommnal 7337 Nana tbjffwp cailakled tlom be hwaqy etal mass destryed

Bounding 146 733aatinsitip assaet tobe WmetercenorhsalbihtiP

Chteck~s

Estimated Bumupf
Bumup U i Given Burmup Estimated EOL HM/Given EOL HM

Nommnt [j66 101
Boundmng 173

'Reactor shutdown, core removal, storage srhpping or other date contimiong that trradabon ceased tor tuel

'Tota bumup for WI t asoci with this worksheet must be dvided by BOL heavy meW mas b get spedhc burup vatues (MWdlT)
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Fuel Radionuclide Inventory Worksheet
L Furl and Template Information_. . -.

Fuel NHtmr TRIGA 8.520 FFCR (DORF)
SNF ID t 315

Fuel Units & Descrn 2- ELEMENT
Heavy Metal Mass: BOL=W 384kg0 EOL60383kg
ROD Storage S.1e. HANFORD

'Fuel decay start date 1989
Estniates .s of: 2030

Templatet TRIGA-SS (LWAJ-Znh. SST. 10 to 20°. U)
ITempate Bumup(MWd): 6 65

Template BO Heavy Metal Mass (MT): 0 000195
Te-olate Decay -rms: 35 years

Estimated
Canister usage:

18 x10'
1 003

11. Fstanmates - - m X. x. b Y Yb | Gamma Sources

CiJMWd From Nominal Bounding Fuel Initial Acivity Nominal Fuel Bounding Fuel
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)f (Ci) Inventories(Ci) Inventonies(Ci

Photon Total
Energy Photons/sec
Group (boundmg)

---- ----- - . -
AC-ZZ7 b IU13b j 14 7 48 U0 00+Cl 2 51 E-08 S 02E-08

3 9068E-03 374 743 0 00E+00 1 46E-02 2 92E-02 C
3 74 7 48 0 OOE+00 4 61 E-06 9 23E-06 a

74 748 000E+00 551E-07 1 10E-06 0 0375
0 OOE+00 4 80E-04 9 60E-04 00575 1 016E+11

Ct-36 21 0 OOE+00 1 05E-05 2 10E-05 0 0850 6 114E+10
CM-243 8 6556E-08 6 48E-07 01250 3979E.10
Cm-244 5 3835E-07 374 7 48 0 00E+00
Co-60 2 4887E-02 3.74 7 48 0 00E+00
Cs-134 3 8030E-06 3 74 7 48 0 OOE+00

02250 5267E+10
2 297E+10

374 748 000E+00 1 20E-04
748 0 00E+00 5.16E+00 1 03E+01 12500 1 526E+10

Eu-1 0 OOE+00 5.13E-03 1 03E-02 1 7500 1 020E+08
Eu-155 4 4361 E-C I 66E-03 3 32E-03 22500 8 361E+04
Fe-55 2 6075E-04 3 74
H-3 2-0647E-03 3 74 74
1-129 73684E-07 3 74 748

1 95E-03
1 55E-02
5 52E-06
2 72E-01
9 61E-06
9 25E-08

I 9 740E+03
2.7500 3.844E+03

4 104E+00 LKr-85 3.6346E-02 374 748 00 :-OE
1 244E-06 374 7 48 0 OOE+00 4 81 E-06

__

3.74 7 48 0 OOE+00 4 62E-08
7 48 0 OvE+00 I 32E-12 2 65E-12

Pm-147 7 48 0 OOE+00 2 86E-03 5 71 E-03
Pu-238 81 3 07E-03 6 14E-03 UPU-239
PU-240
PU-241
PU-242
Ra-226

---- =.-,
2 1203E-03
2 4075E-02
2 3128E-07
9 6481E-13

374 7 48 0 OOE+00
7 48 0 OOE+OO 9 01 E-02 1.80E-01

0OOE+00 8 66E-07 t173E-06

Ra-228 2 5188E-1 0
Ru-106
Se-79

I 02114E-10
1.3014E-05
1.2164E-05

374
374
3 74
3 74

7.22E-12
I 89E-09

748 O DOE+00 4 87E-05
7 48 0 OE+00 4 55E-05

74 7 48 0 OvE+00 4 78E+00 9 55E+00
748 006E+00 I 66E-03 331E-03

Th-229
Th-230

+00 2 23E-09
9 3880E-11

4 47E-09
7 03E-10

Th-232 2 527BE-10 3.74 74
TF-208 1 3723E-08 3.74 7 48
U-232 3 6932E-08 374 7 48 z-07
u-z33 1j Z4 1 48 0 OE+OO 4 57E-07 9-15E-07

2 5714E-07 3 74 7 48 0 OvE+00 9 62E-07 t.92E-06
-2 6194E-06 3 74 0 00 1 64E-04 1.54E-04 1 64E-04
1.2695E-05 3 74 7.48 0 00E+00 4.75E-05 9 50E-05

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) ,Watts)

02E-02 1t20E-01

-

3 74 000 1 U4E-4 I 03E-04 1 04E-04
3 74 748 0 OE+00 4 78E+00 9 55E+00

5 15E+00 1 03E+01

Total Total

11.1

1T--
Basis for Parameter Differences:From SF_ Used

Reactor Moderator LW AND U VRC HYDRIDE LW AND U ZIRC HYDRI
Fuel Claddbng T SST

BOL HM Constituents U U
BOL Enrichment #. 19 792 10 to 20 1

U
r.. - Ulturiup Summauy(alwar Ia... ftr burrtun useu in 1eshmat-I. -. I I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I
Fro 0-D I tsuMjaGe j

Bomdgall
Boundmng|

3741 115~Nem~ taks 3rcty tmm sF 510 riveuled to MCW4)

2~j~owvg bone asisdi be Wmc wnraia b=0e

!Checkts
LW

I
Estimeted Bumupf

Burnup Multipiser I Given Burnup
OY 0 311
0 571

Estimated0 EOL H'lGrven EOL HM
I 099Nominal

Boundma
, S - J 1. ________________________
'Reactor shutidow. core removal. storage. shpping or other date corfirming tiat irradiation ceased for fuel

'Total bum" for alt fue assonated with ths worksheet must be divided by BOL heavy metal mass to get speific burraip values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

1. Fuel amd Template Inlbrmatiori n 1, 4

Fuel Name TRIGA STD (ALUM) HANFORD
SNF ID l. 314

Fuel Units & Deser, 66 - ELEMENT
Heavy Metal Mass 80L.12.342kg EOL.12203kg
ROD Storage Site HANFORD

'Fuel decay start date 1987
Estimates as of 2030

Template TRIGA-A (LW/U-Zrx Alum 10 to 20%, U
sTemplate Bumup(MWd) 6.65

Template BOL Heavy Metal Mass (M) 000018
Template Decay Time 35 years

Estimated
Canister usage

18'x10'
r 059

I
i

L_ ,
II.E tstirnets - ' ' m X. X, b Yn Yb ' Gamma Sources

- Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nomnal Fuel Bounding Fuel , Energy Photons/sec

Template Fuel Bumup (MWd)' Burnup (MWd)
2

(Ci) Inventories(Ci) inventones(Ci) Group (bounding)92-io-M.A.
_ 

_ _

Ac-227 6 1504E-09 421 00
Am-241 4 8165E-03

259E-06 518E-06 j Avg MeV
2 03E+00 4 06E+00 0 0150 5939E.13

732E-04 1 46E-03 I 00250 1.229E813Am-242m 1 7383E-( O 0 OOE+0O

Am-243 0 OOE+00 9 79E-05 I 96E-04 00375 1 160E+13

C-14 842 00 00E+t00 1 82E-02 36
._

Cl-36 3 842 00 0 00E+00 1 81E-05 3 6
21 00 84200 00 0800 5 57E-05

E-06 421 00 842 00 0 00E+00
6 0120E-04 421 00 842 00 0 00E+00 2 645E812

4-3534E-06 421 00 3 0 5750 4 3568E13
0 Rnpm O 50 2 2Et

Cs-135 31549E-05 421 00 : c owcsc U ODW =tlLc

Cs-137 1 3788E+00 421 ( E+02 1 16E+03 I 12500 2181E+12

Eu-154 E+00 507E+01 t01E+02 I 17500 7017E+10

Eu-155 0 00E+00 2 80E+00

Fe-S 842 00 0 OOE+00 12
l

421 00 842 00 0 0OE+00 84
7 3805E-07 421 00 84200 C 5 0000 4 765E+02

Kr-85 3 6301 E-02 421 00 842 00 3 06E+01 70000 S.E+01

Np-237 1 4977E-06 421 00 04 1.26=-03 1 0000 61050E+o

Pa-231 1 1275E-08 421 00 4 75E-06 9 49E-06

Pb-210
Pm-147
Pu-238_

3 8932E-13 421 C I 64E-10 328E-10

7 5383E-04 O OOE+00 317E-01 6.35E-01
2 00 0 OOE+00 4 49E-01 8 98E-01

421 00
42t.00

7 421.00
Ra-226 1 0704E-12 421.00

842 00 0 OOE+00 4 40E-08 8 79E-08
842.00 0 OOE+00 S 4
842.00 0 OOE+00
842.00 0 C

Tc-99 4 4120E-04 421 00 371E-01

Th-229 64226E-10 421 00 E-07 5 41E-07

Th-230 1.0594E-10 421 I 4 46E-08 - 8 92E-08

I
I

iI

II

Th-232 2-3744E-10
TI-208 t5774E-08
U-232 42511E-08
U-233 1.3155E-07

1 OOE-07 2 OE-07

421 00
I 000E+00 6 64E-06 1 33E05
O 0 00E+00 1 79E-05 3 58E405 Thermal Power

0 08E+00 554E-05 11E-04 NominalHest Bounding
0 00E+00 1.26E-04 2 53E-04

VUZ235
U-235
U-236

Y-9an

-ou~tput outputt
-26 0 00 5 28E-03 4 1BE-03 5 28E-03

-- ----- _ _
; = G

842 00 0 00E+00 5 36E-03 1 07E-02 I 7eE.oE tA2E+01
. . .

000 333E-03 3.31E-03 333E-03 I Total Total
842 00 0 00E+00 56

ZK~~~~~kS~ ~ ̂ 4 : 4t.

1IT11 _naiv I

Template Selection Summary
From SFD Used

Rsactor Moderator- LW AND U ZIRC HtDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding ALUM ALUM

BOL MM Constituents U U
BOL Enrkchment % 19 786 10 to20 1

fBumup Summary (MWd)
5

_Fro SF0 1 Estmated

Basis for Parameter Differences-

Basis for bumup used in estimate-

_
Nomkin

BoundirajF
421 001 132 30jcnal bunup laken fret tan SFD (awee to e Wd)

84t2 003uu bantil asamied lo be Mem eirianl bunup

Reaclor sbtdmpwn core removal, storage, sfhippig or otier date confirming VW Lrradiation ceased for Wet

'Total burnup for all fWe associated with this woikaheet must be divided by 804. heavy metal mass 10 get specific buirrup values (MWdifl
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Indunrmon 7-<

Fuel Name: TRIGA SD 8 S20
SNF tO 2 233

Fuel Units & Deser 90- ELEMENT
Heavy Metal Mass: BOtL,17 55kg. EOL.17 19kg
ROD Storage Site HANFORD

'Fuel decay tt dater 1989
Estimates as of: 2030

Template: TRIGA-SS (LWJU-Zn. SST. 10 to 20%. U)
"Template Bumup(MWd)U 6 65

Template 0OL Heavy Metal Mass (MT): 0 000195
Template Decay Time 35 years

Estimated
Canister usage

18lrsD
I 081

II Estimates- t*t X.. mx b Y. Yb Gamma Sources

- . . Photon Total
Ct/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sac

Radionuclide Template Fuel Bumup (MWdf Bumup (lMWd)2 (Ci) Inventones(Ci) inventornes(Ci) Group (bounding)
Ac-227 6 7038E-09 34366 687 32 0 00E+00 2 30E-06 4 61 E-06 Avg MeV
Am-241 3 9068E-03 343 66 687 32 0 00E+00 1 34E+00 2 69E+00 0 0150 4 798E+13
Am-242m t.2325E-06 34366 68732 0 OOE+00 4 24E-04 8 47E-04 00250 9969E+12
Am-243 1 4732E-07 34366 68732 0 OOE+00 5 06E-O5 1 01E-04 00375 8660E+12
C-14 1 2824E-04 34366 68732 000E+00 4 41E-02 881E-02 00575 9.331Et12
CI-36 28120E-06 343.66 68732 000+00 966E-04 1 93E603 00850 561SE.12
Cm-243 8.6556E-08 343 66 687 32 000E+00 2 97E-05 5 95E-05 0 1250 3654E+12
Cm-244 5 3835E-07 343 66 687 32 0 00E+00 1 85E-04 3 70E4-4 02250 4Z836E212
Co-50 2 4887E-02 343 66 687 32 000E+CO 8 55E+00 1 71E+O1 03750 2109E*12
Cs-134 38030E-06 34366 68732 OOOE+00 131E-03 261E-43 05750 3-528E*13
Cs-135 3.2195E-05 34366 68732 OOOE+00 1 11E-02 221E-02 08500 3610E.11
Cs-137 t.3788E+00 34366 68732 000E+00 4.74E+02 948E+02 12500 1401E.12
Eu-154 13711-E03 34366 68732 000E+00 471E-01 942E-01 17500 9.369E+09
Eu-155 44361E-04 34366 68732 0006+00 152E-01 305E-01 22500 7678E+06
Fe-55 26075E-04 34366 68732 0D0E+00 896E-02 79E-01 27500 35296E+05
H-3 20647E6-3 34366 68732 000E+00 7.1OE-01 42E+00 35000 8 686E.02

r

i

1-129 7 3684E-07 687 32 0 00E+C0 2 53E-04 5 06E-04 I S oo0 3 658E+02
Kr-85 0 00E+00 125E+01 2 50E+01 70000 4129E+01

11 0000 4 695E+00 L-
L

3 5338E-13 343 66 687 32 0 00E+00 121E-10 243E-10
Prn-147 7 6346E-04 343 66 687 32 0 00E+00 2 62E-01 5 25E-01
Pu-238 81970E-04 34366 68732 000E+00 282E-01 563E-01
Pu-239
PU-240
Pu-241
Pu-242

5 5248E-03 687 32 0 00E+00 1 90E+00 3 80E+00
68732 000E+00 729t-01 1 46E+00
68732 000E+00 8 27E+00 1 65E+01
687 32 0 00E+00 7 95E-05 t59E-042 3128E-07 343 66

Ra-226 96481E-13 34366 68732 000E+00 332E-10 663E-10
Ra-228 2 5188E-10 343 66 687.32 0 00E+00 8 66E-8 1.73E-07
Ru-106 10214E-10 34366 687.32 000E+00 351E-08 7.C2E-08
Se-79 1 3014E-05 343 66 687.32 0 00E+00 4 47E-03 8-94E-03
Sn-28 1 2164E-05 34366 687.32 0006+00 4 18E-03 836E-03
Sr-90 1 2762E+O0 343 66 68732 000E+00 439E+02 877E+02
Tc-99 4 4241E-04 34366 687.32 000E+00 1 52E-01 304E601
Th-229 59684E-10 34366 68732 000E+00 2 05E-07 41OE.07
Th-230 9 3880E-11 343 66 687 32 0 00E+00 3 23E-08 6 45E-08

25! 343 66
343 66
343 66

732 00CE+00 8 69E-08 1 74E-07
7 32 0 00E+00 4 72E-06 9 43E-06
_ A _ AA_ AA . A__ A_ A _ . _ A_ _ . A

U-232 3 6932E-08 687 32 0 00E+00 1 27E-05 2 54E-05 Thermal Power
8 40E-05

0 00E+00 8 84E-05 1 77E-04
7 S9E-03 6 68E-03 7 59E-03

Nominal Heat Bounding
Output IHeat Output
(Watts) (Watts)

U-236 687 32 0 00E+0O 4 36E-03 8 73E-03 tS3E+0O 1 16E+01
Total Total

Other Radionuck~des

-. Tenr te Sdectin SumrBha Bunuap Summaryu m he d _ _ed

Template Selection Summary ; _ _ -

From SFD Used Basis for Parameter Drifferences:
Reactor Modert [LW ANDU;ZIHYDRNIO6 LW AND U ZUINC HYOIDE

Fuel C |=TSS
BOL NM Co.^.tnt | U U

BOL Enrichment 20 00000115 10 to 20 1

Bumup Summary (MWd)' Basis for bumup used In estimate:
From SFD Estimnted

Nomhnal| 2565G 3436 -ina toy calcuated hom ne eavy metal mnass detoyed.
Bounding 687 32 ad'e tomS assuned to be twie neeeal tuot*m

Checks

Estimated Bumupt
Bumup MuBiip5ier Given Bumup Estimated EuL HM/Given EOL NM

Nominal °__571 13 10
Bounding 1 1!

L
U
L

'Reactor shutdown, core removal, storage, shappeog or other date confinin g that ifracataon ceased eoe luo.

'Total bumup lor fuel assoaated with this woisheet roust be divtded by S0L heavy metal mass to get speific btruup values (MW d1UT. -iJ
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informitiaoa s,,, _.
Fuel Name TRIGA STD 8 s20 (HANFORD)

SNF 1D# 316
Fuel Units & Descr 33 - ELEMENT
Heavy Metal Mass BOL.6 336kg. EOL.6 316kg
ROo Storage Site HANFORD

'Fuel decay start date 1989
Estimates as of 2030

Template TRIGA-SS (LWAJ-Zrx, SST, 10 20%. U)
5
Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mas (T) 0 000195
- .. nnbt De- m er

Estimated
Canister usage

18,x10'
0 30

1I. Estinates , IIIm xf. x b Y Yb Gamma Sources

Photon Total

- .-".- -l -. u-- -ue ni-l. . R. a Fuel Bui Fu . .Pho
TemplWa From -u-u----d- uup r (C;) Invnlore nve -- no --
Template Fuel Bumnup (MWW) 8umnup (FWd)f (Cl) InventoriWsC1) Inventorles(Ci) I Grup (bounding)Radionuclide

6 7038E-09 30 88 61 75
3 9068E-03 3088 61 75

4 14E-07 f Avg MeV
241E-01 00150 4310E+12
7.61E-05 I 00250 8 56E+111.2325E-06 30 88 61 75

I 4732E-07 30 88 61 j 4 55E-06 9 10E-06 I 00375 7.7813E+1

1 2824E-04 30-88 2 3 96E-03 7 92E-03 I 00575 8 38E+1 I

Cl-36 2 8120E-06 30 88 E+00 8 68E-05 1 74E-04 0 0850 5 044E+1I

Cm-243 8 6556E-08 0 OOE+00 2 67E-06 5 34E406 0 1

Cr-244 61 75 0 00E+00 1 66E-05
61 75 0 O0E+00 7 68E-01Co-60

Cs-134 3 6175 0 69E.12

30 88 6175 0 I 99E-03 o080 3243E+10

1Z788E+00 30 88 61 7 +01 851E+01 12500 11259E+1 1

1.3711 E-03 30 88 4 23E-02 8 47E-02 I 1 7500 8 418E+08

Eu-155 4 4361 E04 E+00 137E-02 2 74E-02

Fe-55 2 6075E-04 0 OOE+00 8 05E-03 1 61E-02

I i - 2C 5 0 00E+00 6 37E-02

22500 6 898E+05

27500 3 172E.04
3.5000 8 494E.01
5 0000 3 583801
7 0000 4 051E+00
t1 000 4 611-01

61 75 0 00E+00 228E-05
61 75 0 00E+00 1 1

7 0 88 6175 e
37wsES .

Pa-2 E-08 30 88 61 75

I Pb-210 3 5338E-13 30 88

$ i Pm-147 76346E-04 3088
l Pu-238 8 1970E-04 30.88
- Pu-239 5.5248E-03 30.88

2 18E-1t
2 36E-02 4 71 E-02

O OOE+00 2 53E-02
0 00E+00 1 71E-01

Pu-240
Pu-241
Pu-242

61 75 0 00E+00 6 55E-02
61 75 0 00E+00 7 43E-01
61 75 0 00E+00 7 14E-06
6175 0008+00 2988E-1

5 06E-02
3 41E-01
1 31E-01
t 49E+00
1 43E-05
5 96E-1 1

30 88
30 889 6481E-13

Ru-106
Se-79
Sn-1 26
Sr-90
Tc-99
Th-229

25183E-10 30 88
1 0214E-10 30 88
1t3014E-05 30 88
12164E-05 30 88

6175 0 00E+00 3 15-09
61 75 0 00E+00 4 02E-04
61 75 0 00E+00 376E-04
61 75 0 00E+00 394E+01
61 75 0 00E+00 1.37E-02
61 75 0 00E+00 1.84E-08
61 75 0 00E+00 2 90E-09

6 31 E-09
8 04E-04
751 E-04
7 88E+01
2.73E-02
3 69E-08
5 80E-09

7 78E-09 1.56E-08

-10 30 88
E-1 1 30 88

2 5278E-10
I 3723FE43

30 88
Nfl PR

61 75

I----- --

0 7 80E-09 156E-08
424E-07 8 47E-07
1 114E-06 2 28E-06 Thermal Power
3 77E-06 7 55E-06 NoirmnalHeat Bounding;IW224w-U( Jon 7Ertl .{D

t22L24E-07 30 880

I

I

U-234 2 5714E-07
U-235 -Z6194E-06 3
U-236 12695-05 3
tJ-238 -3 6331E-08 3
Y-90 12765E+00 3
Other Radfonucides
M1. Template Setection Sunmry. Burnup Sunury.

0 00E+00 7 94E-06
2.72E-03 2 64E-03
0 00E+00 3 92E-04

t 59E-05
2 72E-03
7 84E-04

Output Heat Output
(wafts) (Watts)
4 7E-01 9 93E-01

Total Tota.30.88
1JL-L 1c 1U-U 1 In itUJ7e
1.71tE-03 I t70-CS 1 71t-W Tot-31 Total

66175 0 00E+00 3 94E+01 7 88E+01
4 25E+01 8 498+O1

-Z-, ~1 1- t,

TemplateSe n Summary
From SFD Used

Reactor Modeator- LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
BOL HM Constituents U U

!BOLEnrlchment % 19896 0 to 20 t

ES Bumup Summary (MWd)f e
Fro S-F-D | Estimrated

lasts for Parameter Daflerences,
Basis 1Or Panuneter Wer nces:

I

Nominal
Boundng |

t890 N
61 7sp

Bas5l for bumup used in estimate

anmIal Istp taken Ieectly rtom SF0 (comeeild ID MWd)
tezrdn bre &stve4 lo be twae rnomra bujp

Check5
Estimated Burnupl

Bumu It [W Given Burnup Estinated EOL HMIGwen EOL HM

Nomrnnt flOt[ 0 61 100

Boundmg 029

'Reactor shutdown, core removal, storage. shppaig Or other date confirming tat irradation ceased for fuel

'Total bumup tor atfuel associated wBh tas woraisheet must be civided by BOL heavy metal mass to get specific bumnu values (MWdmnl )

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenpate Infonbtonah

Fuel Nam, ACRR (PULSED CORE)
SNF ID t: 757

Fuel Unit & Descc 251 - ELEMENT
Heavy Metal Mass BOL-120 831kg, EOL-120 831kg
ROD Storage Site INEEL

'Fuel decay start date. 2035
Estimates as of: 2030

Template: Pathfinder (ght Water. SST, 60 to 100%, U)
'Template Burnup(MWd: 6 01

Template SOL Heavy Metal Mass (MT): 000012882
Template Decay Timer 5 years

Estimated
Canister usage:

118,x10
226

-J1I. Estimates' m X. x, b Y. y, Gamma Sources

Photon Total
CtlMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuchide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventontes(Ci) tnventones(Ci) Group (bounding)
Ac-227 1 9667E-09 2,282 86 4,565 72 0 00E+00 4 49E-06 8 98E-06 Avg. Mary
Am-241 49468E-05 2,28286 4,56572 000E+00 1 13E-01 226E-01 00150 8978+414
Am-242m 9 7537E-09 2.282 86 4,565 72 0 00E+00 2 23E-05 4 45E-05 0 0250 1 915E414
Am-243 9B802E-10 2,28286 4,56572 000E+00 226E-06 451E-06 00375 1709E+14
C-14 2 3095E-04 2,282 86 4,565 72 0 00E+00 5 27E-01 1 05E+00 00575 1 718E414
CP-36 1.2261E-06 2,28286 4,56572 000E+00 280E-03 560E-03 00850 t0898E14
Cm-243 51958E-10 2,28286 4,56572 0 00E+00 1 1BE606 236E4-06 0150 8686E+18
Cm-244 7 3012E-09 2,282 86 4,565 72 000E+00 1 67E45 5 3 33E05 072250 9015E213
Co-60 3 6556E+00 2,282 86 4,565 72 0 00E+00 8 35E+03 1 67E+04 0 3750 4 376E+13
Cs-134 7 2063E-02 2.28286 4,56572 000E+00 1 65E+02 329E+02 05750 5305E+14
Cs-135 3 0316E-5 2282.86 4,565 72 0 00E+00 6 92E4-2 38E6-1 850 ZsssE+13
Cs-137 29002E+00 2,282.86 4,565 72 000E+00 6 62E+03 1 32E+04 12500 1240E+15
Eu-S4 735025E4-0 2,282.86 4,56572 000E+00 171E401 343E+01 17500 4078E.1t
Eu-155 46123E-02 2282.86 4,56572 0 00E+00 1053+00 310E+02 22500 0253E+12
Fe-SS 3 6439E+00 2,282 86 4,565 72 000E+00 8 32E+9 0 1 66E+04 27500 7109E+09
H-21t 13524E2-0 2.282,86 4,56572 0008+00 3 09E+01 617E+01 35000 784E+08
1-129 7 31 9E1-07 2,282 86 4,565 72 0 00+00 1 67E-0 3 34E03 0 0000 t 891E+02
Kr-85 2 7686E-1 2.28286 4,565 72 000E+00 6 68E+02 3 31E+0 700c Z125E+0t
Np-237 1 14768E-6 2,282.86 4,56572 000E+00 2 62E-0 5624E3 11000 2406E+00
Pa-231 1 09963-08 2,28286 4,56572 000E+00 27517E05 5502E5
Pb-210 8 072E-15 2,282.86 4,56572 0008+00 1 84E-11 369E-11
Pm-147 3 2097E+00 2,282 86 4,565 72 0 00E+00 7 33E+80 5 47E+04
Pu-238 3 7404E04 2282.86 4,565 72 0 00E+00 8 54E01 I 71E+04
Pu-239 6 66839E4 2282.86 4,565 72 0 00E+00 1 53E+00 3 05E+00
Pu-240 8 71219E-5 2,28286 4.56572 000+00 99E-01 398E-01
Pu-241 320283E-1 2,28286 4,56572 0 00E+00 6918E+00 1 38E+41
Pu-242 1 9717E4-9 2,28286 4,56572 000E+00 41 90-06 9378-06
Ta-226 735272-14 2,282.86 4,56572 000E+00 1 61E-10 336E-10
Ra-228 6 0965E-12 2,282.86 4,56572 0 00E+00 1 39E778E 58E-08
Ru-106 6531E4-01 2,28286 4,56572 000E+00 813T7E+02 7 55E+02
Se-79 1 3228E-05 2,282.86 4,565 72 0 00E+00 3 02E-042 6 04E32
Sn-126 121494E8- 2,282.86 000 7 1802 4862E-02 5-25E-02
Sr-90 2 7854E+00 228Z86 4,565 72 0 00E+00 6 36E+OS 1 27E+04
Tc-99 4 6656E-04 2,282 86 4,565 72 0 00E+00 3 07E+00 2913E+00
Th-229 2 9366E-12 2.282.86 4,565 72 0 00E+00 6 70E409 1 34E-08
Th-230 3 2662E-I11 2.282 86 4,565 72 0 00E+00 7 46E408 I 49E407
Th-232 83047E-12 2,28286 4,56572 00E+00 1 90E8-0 3079E8-0
T-208 2 6722E808 2,282.86 4,565 72 0 00E+00 6368105 1 227804
U-232 77720 8 21282286 4856572 0 00E+00 I 77E04 3255E44 Themal Power
U- St3 2 9834Ei-9 2s282 86 4,565e72 000OE+00 6c81kE406 1s36E05 INommnl tHeat Boundmng
U-23.4 3 5275E407 2.282-86 4,565 72 000OE+00 8 05E404 1 61E4S0 | Output Heat output
U-235 -2 7761E406 2,282 86 0 00 5 51E402 486BE402 5 51E402 I(Watts) (wafts)
U-236 1 6190E405 2.282 86 4.565 72 000OE+00 3 70E402 7.39E402 z.42E+02 425E+02
U-238 .2 8547E409 2,282 86 0.00 3 20E402 3 20E402 3.20E402 Total Total
Y-90 2 787GE+00 2,282 86 4,565.72 0 00E+00 6 36E+OS I 27E+04
Other Radionuclides 1-20E+04 2 40E+04
111. Temnplate Scdection Summay, Btiiup Sumnary. and Checs- r -*T

Template Selection Summary |
From SFD Used Basis for Parameter Differences:

Reactor Moderator - UGHTWATER UIGHT WATER ThsTemplate wastoued fltoe tba reasons
Fuel Cladding SST SST T e h matches on all parameters exot erindmert.

SOL HM Constituents U U
BOL Enrichment % 2110367543 60 to 100

B[umup Summary (MWd)" Basis for bumup used in estimate:

From 5FD Estemated
Nomiet 28286 NJmnlo utui assumed to be 2. of 80.L heavy metal mass

Boundig 4 085 72 jufiing rukis assired lo be ece nomrnat burrup.

Checks

Estimated DurnupJ
8urupMuitplier GIven Bumup Estimated EOL HM/tGlven EOL HM

Nominal 0 40 008
Bounding 0 81

'Reactor shutdown, core removal, storage shipping or other date conirming that Inadiation ceased for fuel

'Total bumup lor a uel associated with ths worksheet must be dvided by 8OL heavy metal mass to get spedcic burnup values (MWdvl)

L

LI
[I

-jo

o
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Fuel Radionuclide Inventory Worksheet

jL Fuel and Tempiate Information . -;
Fuel Name ANP

SNF ID # 451
Fuel Units & Descr 9 * CONCENTRIC TUBES
HeavyMetallMass BOL=1118kg EOt=1 10t2g
ROD Storage Sde- INEEL

'Fuel decay start date 1957
Estimated
Canister usage

18 x10
0 069i

Estimates as of 2030
Template Pathfinder IUght Water, SST. 60to 100% U)

aTemplate Bumup(MWd) 6 01
Template BOL Heavy Metal Mass (MT) 0 00012882

T-.t.t. D.eva Time 65 years
L- 5. - -- -- T

0 I'" Yb uamma acurces
I1I. Fstnates m X. XD b Y. Yb G.amma sourrff

i Radionit
I Ac-227

'- ~ Am-241

CiUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)' Burup (MWd)

2
(Ci) Inventonre(Ci) linventories(Ci)

Photon Total
Energy Photons/sec
Group (bounding)tclide

4 5940E-08 153
1 1471E-04

7 03E-07 1 41E-06 ] Avg MeV
176E-03 3 51E-03 o 00150 1 117E.12
1 14E-07 2.27E-07 I 00250 a321E+11Am-242m 7 421 E-( :+00

Am-243
C-14

000E+00 1 SOE-08 301E-08 0 0375 2017E+11

530 3061 0 00E+00 3 51 E-03 7 02E-03 I 0 0575 2 164E+ 11
1530 30 61 000E+00 1 88E-05

1.2000E-10 15.30 30 61 0 00E+00 1 84E-C
Cm-244 -- 7.3577E-10 15.30
Co-60 1.3732E-03 15.30
Cs-134 1.2709E-10

30 61
3061
3061
3061
3061

E-09 3 89E-09 0 5750 8267E+11
0 3750 4915E+10

I1t

Cs-1 35 4 64E-04 9 28E-04 0 8500 8.029E+09

Cs-137 000E+00 111E+01 222E+01 12500 5.211E+09
3061 0 00E+00 9 14E-04 1 83E-03

15.30 3061 000E+00 1 62E-04
1 s s 3n06 0r000E+00 6.37E-06

tI -3 4 6722E-04 15 30 30 61 0 C
r 1-129 7.3195E-07 1530 3061 oC

J Kr-85 5 9418E-03 15 30 30 61 0 C
I Np-237 1 1499E-06 1530 3061 00

06E+00 7.15E-C

3 24E-04
1.27E-05
1 43E-02
224E-05
1 82E-01
3 52E-05

1 7500 205E+08
22500 3206E+04
2 7500 1 749E+04
3 5000 1 .68E+00
5 0000 8142E-01
7 0000 9017E-02
1 O 1.D14E402

Pa-231
1 P0-210

Iu- Pm 3147* tr Pu-238
Pu-239

7 0899E-08 1.08E-06 2 17E-06
E+00 3.42E-1 1 6 84E-1 1

3061 000E+00 647E-06 129E-05
30 61 0 ooE+00 3.56E-03

6 6722E-04 1530 30 61 0 0oE+00 I I
i1 -in 3n 61 0C

Pu-241 1 6889E-04 1530 30 I 5 17E-03

Pu-242
Ra-226

I-- Rai228
Ru-1 06
Se-79

I -Si-126
I !Sr-90
_ Tc-99

1 9717E-09 -08 6 03E-08
4 5740E-12 700E-11 140E-10

0 oaE000 1.28E-10 2 56E-10
30 61 0 00E+00 314E-18 6 28E-18
30 61 0 00E+00 2 02E-04 4 05E-04

1489E-05
6B7E 1

1530
i, -mn

30 61 0 06E+00 1 76E-C
30 Ai n0 n00E+ 1-02E64

D _ { L w V I | J VV W V

Th-229
4 66396-04
2 3727E-1 1
2 7354E-10

1530 30 61 0 0OE+00 7.14E-03 1.43E-02
000E+00 363E-10 726E-10
0 00E+O 4 19E-09 8 37E-09
000.E+0 1 28E-10 256E-10Th-232

T1-208
U-232

15.3t 30 61 0 00E+00 2 48E-07 497E-7
O 30 61 0 00E+0 6 73E-07 1 35E6- Thermal Power

3061 000E+00 510.E08 1 02E-07 Nominal Heat Bounding

U-235 -2 7761E-06
U-236 I.6190E-05

U-238 -2 8547E-09
Y-90 6 6889E-01
Other Radion-uctldes
.151/t.femplate Sdelcion Swavuy.v Biuip 9

.Template Selection Summa y
From SFD

Reatorodertor d WATaER
Fuel Clddg NICHROME

BOL HM Constituents e

l Sm OL EnSumhment F 9 ro2m F8125

Fs-Burup Summary (MF d)'I From SFD

15,30 30 61 000OE+oo 6 24E406 1.25E405
1530 0 00 2.25E43 2 21E403 2.25E403
15 30 30 61 000OE+00 2 48E404 4 96E4
15 30 0 00 2.55E405 2 55E405 2 55E4
15 30 30 61 000OE+00 - 1 02E+01 2 05E0

1 39E+01 2 78E0
Yv. rtChW secl--

_ -Use Basis for Parameter Differences:
LJGH WATER Ths Teriate was ed ki ler ite reasrsi

b Pi tt maids on at paameers exWt dad*rg SST isor eivabve)
_ 0 1U

_ w to I vO

Output Heat Output
(Watts) (Watts)
1.25E-01 2 49E-01

Total Total

| E

I

Basis for bumup used in estimate'
Estanated

15. Nial burtp caloated tom te teavy mrnetal rass mmdesyed

3081 1 dNg burnup asaned bI be tW sewat bump
Nominal [

Boundinrg

Estanated Bumup
Bumup Mtulftper Given Bumup Estimated EOL HM/Glven EOL HM

I 1 00Nominal _ 0291
n 05

'Reactor shutdown core removal storage, shippirg or other date confirming thV Irradation ceased tr buad

aTotal bumup for all buel assodated wth this worksheet must be divided by SOL heavy metal mass to get spedfcc bumnup values (MWdVT)

- DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template ormaontioa. a

Fuel Name: APPR (AGE-2)
SNF IDh* 6

Fuel Units & Descr -CANISTER OF SCRAP
Heavy Metal Mass: B01=0246kg, EO-=0216kg
ROD Storage Ste: INEEL

Fuel decay stut date. 1959
Estemates as of 2030

Temptatea Pathfteider (Light Water, SST. 60 to 100%, U)
Temptate Bumup(MWd) 6 01

Templtte BOL Heavy Metal Mass (MT), 0 00012882
Tem-lte DecaY Tm 65 years

Estimated
Canister usage

18'x10'
0 0 08

11.Esi~smrtes h m X. Xb _ - _ . Yb Gamma Sources

Photon Total
CVtMWd From Nominal Bounding9 Fuel hnitial Activity iNommnal Fuel Bounding Fuel Energy Photons/sec

Radionucirde Template Fuel Bumup (MWW) Burnup (MWd)f (Ci)1 Inventonres(Ci) Inventonies(Ci) Group (bounding)
Ac-227 4 5940E-08 28 72 57 43 OOE+00 32E-06 2 64E-06 Avg0 19eV
Am-241 11471E-04 2872 5743 00OE+00 329E-03 6459E-0 0.0150 2096E+12
Am-242m 7 421E-09 2872 5743 0 00E+00 2 13E-07 4 26E-07 00250 4956E+10
Am-243 9 8236E110 28 72 57 43 000OE+00 2682E-08 5 64E-08 0 0375 3785E2+1t1
C-14 2 292BE-04 28 72 57 43 000OE+00 65saE-03 1 32E-02 0 0575 4 062E+11I
Ci--36 1 2260E-06 28 72 57 43 000OE+00 3 52E-05 7 04E-05 0 0850 2453E+1t
Cm-243 1 20SOE-10 28 72 57 43 000OE+00 3 45E-09 6 89E-09 0 1250 1 591 E+11I
Cm-244 7 3577E-10 28 72 57U4 000OE+00 2t1 E408 4 23E-08 0.2250 2114E+1t1
Co-60 I 3732E-03 28 72 57U4 000OE+00 3 94E402 7 89E402 0 3750 9222E+10
Cs.134 1 2709E-10 28 72 57 43 0 00E+00 3 65E-09 7 30E-09 0 5750 1 551E+12
Cs-135 30316E-05 2872 5743 0OOE+00 871E-04 1 74E-03 08500 1507E+10
Cs-137 7 2579E-41 2872 5743 0 OOE+00 2.08E+Ot1 4 17E+01 1 250 1 090E+10
Eu-154 5 9750E-05 28 72 57 43 0 00E+00 1 72E-03 3 43E-03 1 7500 3 876E.08 -

Eu-155 1 0577E-05 2872 5743
Fe-55 41
H-3

210E-05 4 20E-05
3 5000 3 343E+00

5 0000 1 381E+00
7 0000 1 526E-012872 5743 000E+00 1.71E-01 341E-01

1.1499E-06 2872 57 43 0 00E+00 3.30E-05 6 6-05 II10000 1 714E4-2
Pa-231 7 0899E-08 28 72 57 43 0 00E+00 2 04E-06 4 07E-06
Pb-210 22363E-12 2872 5743 000E+00 6 42E-11 1 28E-10
Pm-147 42296E-07 2872 5743 000E+00 121E-05 243E-05
Pu-238 2-3295E-04 28 72 57 43 0 00E+00 6 69E-03 1 34E-02
Pu-239 6 6722E-04 28 72 57 43 0 00E+00 1 92E-02 3 83E-02
Pu-240 86556E-05 2872 57 43 000E.00 2 49E-03 4 97E-03
Pu-241 1 6889E-04 28 72 57 43 0 06E+00 4 85E-03 9 70E-03
PU-242 1.9717E-09 2872 5743 000E+00 566E-08 1 13E-07
Ra-226 45740E-12 2872 5743 000E+00 131E-10 263E-10
Ra-228 8.3511E612 2872 5743 000E+00 240E-10 480E-10
Ru-106 20516E619 2872 5743 000E+00 5 89E-18 1 18E-17
Se-79 1t3220E45 28 72 57 43 0 00E+00 3 60E-04 7 59E-04
Sn-126 1t1489E-05 2872 57 43 000E+00 330E-04 6 606-04
Sr-90 6 6872E-01 28 72 57 43 0 00E+00 1t92E+01 3 84E+01

L

Tc-99 4 6639E-04 28 72 5743
Th-229 2.3727E-1 I 2872 574
Th-230
Th-232
TI-208 E+00 4 66E-07 9 32E-07
U-232 2 52E-06

1 92E-07
Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)

'43 000E+00 17E-05 2 34E4-5
-2 7761E-06 28 72 0 00 4 95E-04 415E-04 4 95E-04
1 6190E-05 28 72 5743 0 00E+00 4 65E-04 9 30E-04 I 2.4E-01 4 68E-1

alL-ott b AOL-Ott S OiL-Ott I iota. aim
-2 85547L-EJ 29 72 0 00 5811Et46b 573E.-06 58E4 Tjt-M I otali

Y-90 6 6889E-01 28 72 57 43 0 00E+00 1 92E+01 3 84E+01
Other Radionucides 2 61E+01 5 22E+01

ml. Template Sdectoa Summary. Burnup Summary, and Checks _ _ u _ _ _ _ _ _ _ _ _

Template Selection Summary
From SFD Used Basis for Parameter Differences

Reactor Moderator UGHTWATER LIGHT WATER
Fuel Cladding _ SST SST

BOIL HM Constituents U U
BOL Enrichment % 92 987 60 to 100

Bumup Summary (MWd)2 Basis for bumup used in estimate,
From SFD Estirated

Noomial 28 72 Nomnfial btunu calculated Iwrm tie heawy metal mass destryed
Bounding 57 43 usirntrg bunup awared to be Wmse eomrnal burrup

Checks

Estimated Bumup/
Bumup Muftipfier Gvui Bumup Estimated EOL HMrGfven EOL HM

Nominal 2.501 1 0
Bounding 5001

ITotat
-4

L

Li

1L-j
Reartor shutdown, core removal. storage, shkpp rg or other date confirmarog that irradathon ceased for fuei

'Total buvp tor alt fuel associated with ths worksheet must be dvided by ECL heavy metal mass to get speftic burnup values (MWdIMT)

J
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Fuel Radionuclide Inventory Worksheet

L Fud and Template information'_
Fuel Name ARKANSAS

SNF ID - 7
Fuel Unts & Descr 3- SCRAP
HeavyUetailass tOL=126kg EOL=11295kg
ROD Storage Site INEEL

'Fue; decay start date- 1986
Estimates as of 2030

Template PWR (Light Water. Zirc 0 t 5%. U)

'Template Burnup(UWd) 61.92
Template SOL Heavy Metal Mass (MiT) 0 00176911

Template Decay Thre 35 years

Estbnated

Canister usage
1x101

.

1l.Estrrtes -r m - Xn Xi _ b Y. Yb GammaSources
U.F~uats" , ~-I'noto toa

CUMWd From Nominal Bounding Fuel hitial Activity 'Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)' Bumup (MWd)' (Co lnventones(Ci) Inventories(Ci)

1Photon IobalI Energy Photonsisec
Group (bounding)Radionuclide

8 7758E-10 670 42 1,340 84
1 4352E-01 670 42 1.340B4 0

E-06 Avg tMeV
E+02 1 0.0150 7.214E+13
E-01 I 00250 1455E+132 8698E-04 670 42 3 851

Arn-243 6.2565E-04 670 42
C-14 47901E-05 67042
Cl-36 8 0297E-07 67042
Cm-243 25081E-04 67042

4 19E-01 8.39E-01 00375 1388E+13
3321E-02 642E-02 00575 1 603E+13

0 00E+00 5 3BE-04 1.08E-03 0 0850 8073E+12
0 00E+00 1 6BE-01 3,36E-01 0 1250 5 602E.12

Crn-244 1.340 84 0 0OE+00 3 29E+01
0 42 1.340 84 0 00E+00 1 72E+00

67n 42 t 3A4 4d r
u, U , _ _ _ .

-

1 4433E-05 670 42 1.34084 -- 0

Cs-t 37 1.3979E+00 670 42
Eu-154 2 0203E-02 670 4

E+00 968E-03 1 94E-02 08500 9578E611
E+00 9 37E+02 1 87E+03 12500 9408E.11
+-DO I 35E+01 271E+01 17500 2.817E410

E+00 1 19E+00 2 37E+00 j 22500 4536E+06
E+00 2 89E-02 5 78E-02 2 7500 9294E+06

Eu-1 55 1 7684E-03
I . Fe-55

H-3
1-.1129
Kr-85
Np-237
Pa-231-

f Pb-21 0
i I Pm-147

4 3136E4 0 001

2 07E 1.34084 000E+00 139E+01 2 78E+01 3 5000 9 570E+05
1.340 84 0 00E+00 6 59E-04

3 42 1.340 84 0 00E+00 It
670 42 1,340 84 0 00E+00

1 32E-03
3 78E+01
t 50E-02
1 75E-06
t.14E-07

1 3036E-09 670 42 1,340 84
8 5078E-1 1 670 42 1,340 E
3 6531 E-04 670 i E-01 4 90E-01

Pu-238 7A564E{-2 OOE+00 5 OOE+01 t OOE+02

Pu-239 0 OOE+00 7 79E+00

Pu-240 1.340 84 0.OuE+WO 1 01E+01
67042 .349 84 0 00+00

1.56E+01
2 03E+01
1.21 E+03
8 62E-02
3 06E-07

6 4260E-05 670 42 1.340 84

22804E-10 67042
Ra-228 52713E-12 67042

Ru-I 06
Se-79
Sn-126
Sr-9O
Tc-99

6 1160E-10
1.2377E-OS

6704
1.340 84 0 OOE+00 3 53E-09 7 07E-09
1.340 84 0 OOE+00 4 1OE-07 820E407
1.340 84 0 OOE+00 8 30E-03 1 666-02
1,340 84 0 OE+00 1 69E-02 3 38E-02
1,340 84 0 OOE+00 6 15E+02 123E+03
1,340 84 0 OOE+00 2 64E-01 5 28E-01

E-lO 670 42 1.340 84 0 C
2 1043E-08
5 2972E-12I Th-232

i h208
i -232

670 42
670 42
670 42
670 42

O 3.55E-09 7 1OE-09
O 1.17E-04 2 34E-04

3 3-18E-04 6.35E-04 Thermal Power
1 686-05 337E-05 _ NominalHeat Bounding

1,340 84

U-233 2 5097E-08
U-234 5 OOE-05

670 4
0 OOE+00 3.35E-02 6 70E402 output Hieat OUtPt~t

U-235 *1.4489E-06 670 42
U-236 7.5824E-06 67042

L U-238 -2 6129E-07 67042
Y-90 9 1699E-01 67042

- Other Radionuclides

lil. Template Selection Summary. BrpSurmay and Cleed
Tempiate Selection Sumay

Fror.^ SFD | Used
Reactor iodeeater UWHTWA-MR UGHTWATER

Fuel Cladding ZIRC ZIRC
BOL HU Consituents U U

BOL Enrichmenit % 2.9 O to S

1Bumup Summary (ItWd) F

Nominal 592201 671
Bounding

t Checks

000 7.90E-04 0.00E+00 790E-04 mWatts) (watts)
I 0 OE+00 5 08E-03 1 026-02 14.E+01 3 08E+.01

4 1 1 E-03 3 94E-03 4.1 1 E-03 Total Total
340 84 0 OOE+00 6 15E+02 t 23E+03

9 OOE+02 t180E+03 I

ka - - -- ., -

_11asis for Parameter Differences:

HBasis for bumup used In estimate:

7 422 Ncma btsi raliated froem lhe a metal mass esbayed

3B40I8 tAV l8umt attined to be te rnominal bumup

Estimated Bumul
Rurnup u1tastle I Giver, Bumup

Di I
Nominal

Bounding

. ~ ~~ ~ _,. .. _ l-- Estimated EOL HMLGiven EOL HM
1 O1

'Reactor shutdown, core removal, storage. shipping or otter date confirming to irradiation ceased tor tuel

'Total bumup for alt hal associated with t5s worksheet must be uivxled by SOL heavy metal mass to get spedfic burnup values (MWdIMT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Templete Inforbmtionr4 ,

Fuel Name: ARMF (PLATES)
SNF ID - B

Fuel Units & Descr 15 - FLAT PLATES IN CAN
Heavy Metal Mass: 60L0 198kg,, EOL=0 198kg
ROD Storag sie SRS

'Fuel decay start date 1987
Estimates as of 2030

Template ATR (Lkjtt Water. Alum, 60 to 100%. U)
'Template Burnup(MWrt: 3672

Template BOL Heavy Metal Mass (MT) 0 00116689
Template Decay Tme- 35 years

Estimated
Canister usage:

18'x10
100 1

Aii X.bmte - - * mxxb b Y. Yb Gamma Sources
Pho~to Totat

CUMWd From ' Nominal Bounding Fuel Iniltial Actrvrty lNominal Fuel Boundingt Fuel Energy Pbotons/sec
Radionucfie Template Fuel Bumup (MWd)f Bumup (MWdft (Ci1) Inventor~ies(CI) Inviontorles(Cl) Group (bounding)

Ac-227 2 0068E409 0 02 OOS5 OOOE+W 4 57E-11I 914E-11 Avg MeV
Arn-241 2 5251E-03 0 02 OO OOO 0E+OO 5 75E405 I 15E404 0 01s 3 363E+09
Am-242m 3 9624E407 0 02 OOS OOOE+OO 9 02E-09 1 BOEE48 0 0250 6 965E+OS
Am-24't 1 4880E456 002 OOS5 OOOE+OO 3391E48 ^.78E408 II 00375 6 054E+OS
C-14 5 7053E409 0 02 =OOS OOOE+OO It30E-10 2 60E-10 0 0575 6 51 rE+08

CI-6 314EM 020 5 0OO+0 2 9E34 5 98E-34 O SOW 3 937E+OS
Cm-243 1 1419E407 0 02 OOS5 OOOE+OO 2 60E-09 5.20E409 01250 2 616E+OB
Cm-244 1 6522E-05 0 02 OOS5 OOOE+OO 3 76E407 7 52E407 0-2250 3 469E+08
Co-S0 7 4047E407 0 02 OOS5 OOOE+OO I 69E-48 3.37E408 0 3750 t 475E+08
Cs-1 34 2 0455E-05 002 0 06 0 OOE+C
Cs-1 35 3 4477E-06 -

Cs-137
Eu-1 54 3.33E-04 17500 8 103E+05 -

0 OOE+00 1 35E-05 2.70E-05 I 22500 6 783E+01
E-06 0 02 005 0 OOE+00 5 19E-08 1.04E-07 I 27500 6 471 E+01

1 9698E4- 002 005 0 OOE+00 4 49E-05 8 97E-05 1 3.5060 7 945E-02

1-129 7 5300E-07 002 005 O OOE+00 171 LiKr-85 4 1176E4-2 002 OC
NP-237
Pa-231 1.79E-10

0 00+00 754E-12 1 51E-11
0 02 005 0 OOE+00 210E-05 421E-05
002 0 05 0 OOE+00 3 69E-04 7.39E-04

Pu-239 4 2810E-04 002 005 0 OOE+00 9 75E-06 1 95E-05
Pu-240 2 4333E-04 (i

L
Pu-241
Pu-242 1 65E-08

OOE+00 2.05E-11 4 10E-11
0 02 0 05 0 OOE+00 7.06E-16 1 41E-15

Ru-106 2 1225E-10 002 005 0 00E+00 483E-12 9 67E-12
Se-79 1 2930E-05 o
Sn-i1 26 11571

3 14E-02
002 005 0.00E+00 9 62E-06 1 92E-05
002 005 000E+00 283E-13 565E-13

Th-230 8 3497E-08 002 005 000E+00 1 90E-09 3 80E-09
Th-232 3 8371E-14 002 005 000E+00 8 74E-16 1 75E-15
TI-208 40414E-08 002 005 000E+00 920E-10 1 84E-09
U-232 1 0948E-07 0 02 0 05 0 00E+00 2 49E-09 4 99E-09
U-233 36275E-09 002 005 000E+00 8 26E-11 I 65E-10
U-234 1 8562E-04 0 02 0 05 0 00E+00 4 23E-06 8 45E-06
U-235 -2.7235E-06 0 02 0 00 3.93E-04 3 93E-04 3 93E-04
U-236 1 5493E-05 0 02 0 05 0.00E+00 3 53E-07 7 06E-07
U-238 -4.2851 E-09 0 02 0 00 5 39E-06 5 39E-06 5 39E-06
Y-90 1 3475E+00 0 02 0 05 0 008+00 3 07E-02 6 14E-02
Other Radionuctides 3 12E-02 6.23E-02

m. Teomplate Slection Sturanrr. Burnup Sun -v. mad Checks . _ _ _ _ _ __-_ _

Template Selection Summary .
From SFD Used Basis for Parameter Differences:

Reactor Moderator UGHT WATER UGHT WATER
Fuel Claddng ALUM ALUM

BOL HM Constituents U U
BOL Enrichment % 91 89393939 6010100

Burnup Summary (MWd)_ Basis for burnup used in estimate:
From SFD Estimated

NO=ba o 021 Nawui b= Ubn direcqtlfrom SF0 (rdil lo MWd)
Bounng |0 05 B N turt assured abe# wtar noar tb"oL

Checks

E bim ted Sumnu

Nominatl Estimated Buemup 0 Estnmated EOL HM/Ghven EOL HM

Bounding 0 00

'Reactor shutdown, core removal. storage. sthplqg or other date confiimng that Irradaton Ceased for feL

Thermal Power
Nominal Hoat Bounding

Output Heat Output
(Watts) (Watts)
391E-04 773E-04

Total Total

I
U

tJj

'Tota burnup for at fuel assoaated witsh ts worksheet must be divided by iOL heavy metal mass t0 get speofic btunup values (MWdM7)

JDOE/SNF/lREP-078
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Fuel Radionuclide Inventory Worksheet

L Feel and Temlplate Information -_ g
Fuel Name ARMF/CFRMF MARK I

SNFNt# 9
Fuel Units & Descr. 56 -15 FLAT PLATES

Heavy Metal Mass: BOL11l29kg EOL=1129kg
ROD Storage Site SRS

'Fuel decay start date 1991
Estinates as of 2030

Template ATt (Ught Water, Alumn, 60 to 100°.. U)
'Template Burnup(MWd) 3672

Template BOL Heavy Metal Mass (MT) 0 00116689
TemplateDecayTime 35 years

Estimated
Canister usage

18'x10
233

_ .
. . _ _

I. Estimnates - - m X. X. b y. Yb Gamma Sources

Photon Total

Cr/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWdf Burnup (MWdf)
5

(Cl) Inventornes(Ca) Inventornes(Ci) Group (bounding)
Radionuclide

eto-j 1n JU~r
2 0068E49 1 3U

2 5251E-03

261E-09 2.76E-08 Avg UeV
3 28E-03 47E402 0 0150 1 012E+12

5 14E-07 5 44E-06 I 0250 2 101oE+tAm-242m 3 9624E-07 3 00E+00

Am-243 1 4880E-06
G-14 5 7053E-09
CI-36 1 3124E-32
Cm-243 1 1419E-07
Cm-244 1 6522E-05

0 OOE+00 1 93E-06 2 04E405
0 OOE00 7 41 E-09 7 84E-C

0 0375 t 826E+111

o 0575 1.966SE11
00850 1 185E+6 1
01250 7-837E+10

1374 OOOE+00 170E-32
13 74 0 OOE+00 1 48E-07

1.30 13 74 0 OOE+00 2 02250 1 027E+11
; ^i 14o U UVc.iri 0 3750 4449E+101.30 1 3 74 o Wm+Q

.-05 1.30 1374 2 81E04 0 5750 7352E+11t

3 4477E-06 1.30 148E-06 4 74E-05 o 8500 8 931E+O9

1 4365E+00 10 87E+00 1 97E+01 t

Eu-1 54 7.3230E-03 0 WOE+00 951 E-03 1 01E4

Eu-155 1374 0 OWE+00 7.69E-04

I Fe-SS 2.2791E46 I 30

Lt 3 1 9698E-03 1.30

_ 1-129 7530E-07 1.30
Kr-85 41176E-02 130
Np-237 9 5752E-06 1 30
Pa-231 3 9379E-09 1 30

_ _ _ P _210 3 3115E-10 1_30
Pm-147 9 2402E-04 1 30Ij Pu-238 1 6217E-02 30

1374 0 OE+00 I 1.951E+04

13 74 0 WE+00 3.5000 1.362E;01

1374 E.03E45 5.0000 5 593E.w

1374 5 66E-01 7.0 6 154E-01

1374 1.32E-04 11 ooou 6 N6-0E2

5 11E409 5 41 E-08
E+00 4 30E-10 4 55E-09

0 O0E+00 1 20E-03 1.27E-02
0 00E+00 2 11E-02 223E-01

Pu-239
Pu-240

13 74 0 O0E+00 55
1.30
1.30
130

1374 000E+00 316E-04 334E43
1374 OOuE+00 211E-02 223E-01
1374 000E+00 472E-07 499E-06
1374 006E+00 1 17E-09 1 24E-08

Ra-228
Ru-1 06
Se-79

3 6329E-07
9 01 14E-10
3 1019E-14
2 1225E-10
12930E-05

1374 0OWE+00 403E-14
13 74 0.00E+00 2 76E-10
13 74 0 00E+00 1 68E-05
13 74 0 00E+00 1.50E-05
13 74 0 00E+00 1.75E+00
13 74 0 00E+00 5 48E-04

4 26E-13
2 92E409

Sn-126 1.1571E-05
Sr-90 1.3472E+00
Tc-99 4.2239E604
Th-229 1.2407E-11
Th-230 8.3497E-08
Th-232 3 8371E-14
Tt-208 4 0414E4-8
U-232 1 0948E-07

1.30
1.30
130 5 80E-03

137 1 61E-11 1 70E-10
1 08E-07 1.15E-06

+00 4 98E-14 527E-1 3
0 O0E+00 5 25E-08 5.55E07
0 00E+00 1 42E-07 1 50E-06
0 00E+00 4 71E-09 4 98E-08U-233 3 1

1.1-234 1 1
U-235 -2.
U-236 1 !

5275E-09

!I 54

13 74 0 00E+00 2 41E-04
0 00 2 25E-02 225E-02

13 74 0 O0E+0. 2 01E-05
0 00 2 92E-04 2 92E-04

13.74 000E+00 1 75E+00
1 78E+00

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
2.73E-02 2.31E-01

Total Total

7-90

Othler I

-4

:+01I

Il t 1 emptate teC - --u-a-. iap D

LTemplate Selection Summary Used
~~~Fror.^ SFDUer

Reactor Moderator UGHT WATER LIGTf WATER

Fuel Cladding ALUM ALUM
BOIA HM Coenstituenls U U

t BOL Enrichment % 922927062t 60t 100

Bumup Summary (MWd)
2  

_

[ From SF13 Estinated

Normnalz 131
Bounding 13 74

Basis for Parameter DWiferences:

_Btasis for bumup used in estimate:

_ NwaW buamt lake.^ drecytrkm SF0 (ioveted b tWdt)
_ BOUKV bumnp taken drecdy tom SFu (vete ID MWd)

I
Estimated Bumup/

8umupMulbtler I Grivn Bumup Estimated EOL HMfGtven EOL HM

Nominal I 000° 100o
Stnntlm^, I -o1u ownn
-- v .

'Reactor shutdoawn core removal storage shtppsig or otfer date confirming thaIt bratation ceased for uet

'Total bumup for an iii assohiated wft this wodrsheet must be eivided by OL heavy metal mass to get spedific burnu4 values (MWdSAT)
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Fuel Radionuclide Inventory Worksheet -
L Fuel andTenpLate 1nfor-omr - "-

Fuel Name ARMF/CFRMF MARK I LL
SNF ID t 10

Fuel Units & Descr 2 - 15 FLAT PATES
Heavy Metal Mass BOL=0236kg: EOL=0236kg
ROD Storage Site, SRS

'Fuel decay start date. 1991
Estimates as of: 2030

Templater ATR (Ught Water. Alum, 60to0 100¶. U)
"Temnplate Bumup(MWd): 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
ltflP-C. r. ls; n

Estimated
Canister usage

18"x100
0 08

-

It. Estimates ,. v m X. Xb b Y Gamma Sources

Photon Total

CLiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWdO (Ci) Inventories(CI) Inventories(Ci) Group (bounding)

Ac-227 2 0068E-09 003 029 0 OOE+00 5 45E-11 5 76E-10 Avg MeV

Am-241 25251E-03 003 029 OOOE+00 685E-05 725E-04 00150 2116E+10

Am-242m 3 9624E-07 0 03 0.29 0 OOE+00 I 08E-08 1 14E-07 0 0250 4 393E+09

Am-243 14880E-06 003 0.29 0 OOE+00 4 04E-08 4 27E-07 00375 3818E.09

C-14 57053E-09 003 0.29 OOOE+00 1 55E-10 I 64E-09 00575 4110E+09

CI-36 1 3124E-32 003 0.29 0 OOE+00 3 56E-34 3 77E-33 00850 2 478E+09

Cm-243 1 1419E407 003 0.29 OOOE+00 310E-09 3 28E-08 01250 1 638E+09

Cm-244 1 6522E-05 003 029 0O0E+00 448E-07 475E-06 02250 2147+509

Co-60 74047E-07 003 029 O0E+0 201E-08 213E-07 03750 93C00E+08

Cs-134 20455E-05 003 0.29 OOOE+00 555E-07 587E-06 05750 1537E+10

Cs-135 34477E-06 003 029 OOOE+00 936E-08 990E-07 08500 1877E+08

Cs-137 14365E+00 003 029 0 O0E+00 3 90E-02 4 13E-01 12500 9 080E+07

Eu-154 7230E-03 003 029 OOOE+00 1 99E-04 210E-03 17500 5111E+06

Eu-155 5 9259E-04 003 029 0 O0E+DO 1 61E-05 1 70E-04 z2500 4274E.02

Fe-55 22791E-06 003 029 0O0E+OO 619E-08 655E-07 2I7500 4079E+02

H-3 1 9698E-03 0 03
1-129 L

029 0 ooE+00 2 60E-07 2 75E-06 I 110000 1 41E-03
;r--1 329379E-09 003 029 000E+00 1 07E-0 1 13E49 _0

P-210 3 3115E-10 003 029 0 00E+00 8 99E-12 9 51E-11
Pm-147 912402E-04 003 029 000E+DO 251E-05 265E-04
Pu-238 1 6217E402 003 029 0 00E+DO 4346-024 4 66E3-0
Pu-239 42812E-04 003 029 0 ODE+00 1 16E-45 1 23E-04
Pu-240 2 4333E404 003 029 0 00E+00 6 60E-16 6 99E-45
Pu-241 8 6242E902 003 029 0 00E+OO 4 41 E4-0 4 66E-03
Pu-242 3 6329E-47 0 03 029 0 00E+00 9 86E-09 1 04E-47
Ra-226 9 0114E-10 003 029 0 00E+00 2 45E-10- 259E-10
Ra-228 3 1019E-14 003 029 0 OODE+00 842E-16 8 91 Eem P
Ru-106 2 1225E-10 003 029 0 00E+00 5 76E-12 6 10E-1 o
Se-79 1 2930E-05 003 029 000E+00 3 51 E-07 37tE-0u6
Sn-t26 1571E-05 003 0029 0 0E+0O 3 14E-047 3 32E6-0
Sr-9O 1 3472E930 003 0 29 0 OE+00 3 66E-02 3 87E4-01
Tc-99 4-2239E-04 003 0029 0 00E+00 1 15E-045 1 21E-04
Th-229 1 2407E-11I 0 03 0 29 000DE+00 3 37E-13 3 56E-12

Th-230 1 3497E08. 003 029 0 00E+00 2 27E-09 2 40E8-0
Th-232 3 8371E-1u4 003 0e29 0 E+00 I 04E-15 1 30E-14
TF-208 4 0414E438 0 03 029 000DE+O0 1 l10E49 1.16E408

LF232 I 0948E407 0 03 029 0 00E+O0 2 97E-09 3 14E-08 Thermal Powver

tF233 3 6275E-09 003 0.29 000OE+Do 9 84E-1t I 1 04E409 NtominalHeat Bounding
tF234 1 8562E404 003 0.29 000OE+DO 5 04E406 5 33E405 -Output Heat Output

ti'235 -2.7235E406 0 03 0 O0 4 75E404 4 75E404 4 75E404 (Wafts) (Watts)

U'236 1 5493E-05 003 0.29 000OE+00 4.20E407 4 45E406 4.67E-04 422E-03

U-238 -4.2851tE409 0 03 000O 5 38E406 5 38E406 538E406 Total Total

Y-90 1 3475E+OO 0 03 0.29 0 OOE2+CO 3 66E402 3 87E-01

Other Radionucildes 3 71 E402 3 93E-4t

111. Tenplte Selection Summary. Burmp Sur y.and Checks _ _ _ _ r __- _

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactoer Mtodeetor UGHT UGT WATER
Fuel Cladding ALUM ALM

BOL HM Constituents U U
BOL Enrichment % 9322 60to 100

Bumup Summary (MWdi' Basis for bumup used in estimate:
From SFD Estimated

Nominal 0 03 Nmai bU bitaken drecfy sc SFD canved tr, MWA
Bomding 029O _ _ ie biu takee dc trais SF0 (lmweledlo PWdi

Ctlecks

Estimated Bumupv
huu M " her Given Bumup J Estimated EOL Hi/Given EOi HM

Nominal 000 0 Cto 1co

Bounding I000 0 001

L
U

(I
(A
n l

-J

i-i
'Reactor Wslrdown, core removal. storage slipping or otlher date oonfielming that Irradabon ceased for fuel
2
Total bumrnup lor atu w assoaated with this worksheet must be dvided by BOL heavy metal mass to get specific bumuip valies (MNdUTl)

J

OOEISNF/REP-078 March 2003 J
RevIsion 0 Page D-42 od 0-585
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Fuel Radionucilde Inventory Worksheet

,L Fuel and Template Inforintbol- A-
Fuel Name ARMF/CFRMF MARK 11

SNFIDe #t
Fuel Units & Descr 8 - 15 FLAT PLATES
Heavy Metal Mass BOL.1 164kg. EOL=1 164kg
ROD Storage Snte SRS

'Fuet decay start date 1991
Estimates as of 2030

Template ATR (Light Water. Aln .60 to 100%. U)

"Temptate Bumup(MWd) 3672

Template BOL Heavy Metal Mass (M) 000118689
T-r.l1e rev Tame 35 years

Estimated
Canister usage

18'xt0O
033

_ 
.

11. Esvmates - - m x X, b Y. Y. Gamma Sources

n I -ten Toia

CUMWd From Nominal Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel

- Template Fuel Bumup (MWd)2 Bumrup (MWd)O (Co) Inventones(Ci) Inventories(Ci)
Energy Photons/sec
Group (bounding)

Avg MeV
Ac-227
Arn-2411
Arm-242iT
Am-243

- 20068E-09 013

2 5251E-43 013
3 9624E-07 0 13

0~~~~ OO+0 26E1

0 OOE+00 3 3 0o050 1044E+11

0 OOE+00 0 0250 2166E+10

t.A880E-06 1 42 e 2 11E-06 0 0375 1 B83E.10

C-14 5 7053E-(
CI-36 t3124E4
Cm-243 1 1419E-(
Cm-244 1 6522E-(

1 42 0 0 8 08E-09 o 0575 2 027E+10

013 14A2 I 76E-33 1.86E-32 _
013 1.A2 1 53E-08 1.62E-07 C

0 13 142 2 21E-06 2.34E-05

CO-60 013 E+00 9 91E-08 1 05E4

Cs-t34
Cs-135
Cs-137
Eu-154
Eu-1 55

1 Fe-55

|j Kr-85

Np-237
Pa-231

i I Pb-210

1 Pm-147
Pu-238
Pu-239

013 E+00 2 74E-06
013 E+00 4 62E-07 9260E+08

1 4365E+00 013 0 00E+00 1 92E-C 12500 4 47a1s+08

7-3230E-03 0 00E+00 1 7500 2 521E+07

5 9259E-04
2.2791E-06

1 42 0 OOE+00
1.A2 0 00E+00
1.42 0 0E+00

22500 21 D8E+03
E-07 323E-06
E-04 2.79E-03

0 13
013
0 13
0 13

1 42 0 00E+00 1 01E407
0 00E+00 5 51 E-03
0 00E+00 1.28E-06

t 07E406

2 7500v 2 012E+M

31.KI 1 387E+00
5 Ou30 5 695E-01
7.000 6262E-02
11 0000 70044-03

3 93794-09
3 3115E-10
9.2402E-04
1.6217E-02
42810E-04

0 OOE+00 527E-10 5 58E409
n nnr-tA A 43-FI 1 4 69E-10. .1

I zc v oo v

_ 42 0OOOE+00 1.24E404 1.31E-03
4 0 OOE+OOnn 2 17E-03 230E02

3 142

Pu-240
Pu-241
Pu-242
Ra-226

013
013
013
Ot13
0 13

1 42
tA2

0 'OOE+0 5 73E-05 6 06E-04

0 OOE+00 3 26E-05 3 45E-04
0 O0E+OO 2 17E-03 2.30E-02
0 OOE+00 4 86E408 5 15E7
0 O0E+OO I 21E-10 1 28E49
0 00+00 4 1SE-15 4 39E-14

9 0114E-10
3 1019E-14
2 1225E-10
1 2930E-05

1 42 0005E+. 284E-11 301E-10
1 421071F i. 1.73E-06 t 83E-051

Se-79
Sn-126
Sr-90
Tc-99
Th-229

013 142 a 1 6E450

013 142 OOOE+00 1t 0E-1 I 91E+OO

013
01312407E-1 I

0 OOE+00 65E-05 5.98E-04
000E+OO 1 66E-12 1.76E-11
0 OOE+00 1 12E408 1 18E-078 3497E408

3 8371E-14 1 42 0 OOE+00 S 14E-15 5 44E-14
14A O OOE+OO 5 41E09 5 72E-08

TI-208 4 04143-08
1 0948E-07
3 6275E-09
t .856F2-0d

01
Ot

,-------v
1 42 OOOE+O 1 47 1 55E-07 Thermal Power_ o ia . -ea . _ h~f
142 0005.00 486E-10 514E409

I A4) OOE+OOn 2 43E-05 2 63E-04
Nom ual Heat toundng

Otut , Heat Output

(Watts) ' (Watt's)-
..- A74 , c v w_
u-sq . vo ,

I U-235
j U-236

1U-238
L- Y-90

w other F

-2 7235E06
- 1.5493E-05
-4 2851E-09
1.3475E+00

0 00 2.34E-03
1 42 0 OOE+00

o00 2 69E-05

E403 2-34E403
-

__ i i _ 
_ : _ _ _

2 07E-06 2.19E-05 I 2.30E-03 2.38E-02
- Ax ^ rno tr

E405 2.69E45b I otal I 014i

1.42 0 OE+00 1 60E-01 1.91 E+00
- 1 13E-01 I 94E.00

I .Tenmatae Selection Situniry.urtm u pSu ndnar y d cks -

Temptate Selection SummaryD e s

From SFD Used Bass 1for Parameter Dafferences

Reactor Moderator LIGHT WATER UGHT WATER

Fuel Cladding ALUM ALUM

BOL NM Constituents U U

BOL Enrichment % S3 1271477 60 to 100

Bumup Summary (MWd)_ Basis for burnup used In estimate,

From SFD Estimated
Noinnat 0 13 _Neerriat 1ar~ taker brecty freer SF0 (o{eded tr, tlWd)

Boundmng 1.42 - oudmg bjvptaen iedctly from SFD lorivetedlO W4d)

IChrecks
Estirated BumuP/

Bumup MultpIer Given Bumup Estimated EOL HM/Given EOL HM

Nominal 001 0 100

Sounding I 0 00 0

'Reactor shutdown, core removal storage, shtpprp or owe date confirnrig tat k iradiation ceased tor luel

`Total burnup tor at fuel assoaated with this worksheet must be dvided by BOL heavy metal mass to get specific bumrup vakues (MWdAT)

March 2003

DOE/SNFIREP-078
Revision 0

March 200;t
Parge D43 of D4585



Fuel Radionuclide Inventory Worksheet
L Fuel andlTemplate intuforabon o

Fuel Name ARMF/CFRMF MARK IIl
SNF 0 : 12

Fuel Units & Descr. 4 - tS FLAT PLATES
Heavy Metal Mass. BOL0= 096kg: EOL=0 096kg
ROD Storage Site. SRS

'Fuel decay start date 1991
Estimates as of: 2030

Temptate. ATR (Ught Water, Alnum 60 to 100%., U)
'Template Bumup(MWq): 367.2

Temptate BOt Heavy Metal Mass (MT): 000116689
Template Decay Tirne: 35 years

Estirnaed
Canister usage

118X10,
t8x017

-

iL Estimates 1 III m x, xb Y Yb | Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Template Fuel Bumup(MWd)' Bumup(MWdf (CO) lnventones(C) Inventones(Ci), Group (bounding)Radionuclide
- -Z UWt-UY~ UU1 U 1Z O~t+0j0 2 Zt- 1I 2,j4E-IU I Avg M*V

001 012 0 O0E+00 279E-05 29515-04 I 0050 8609E409
0 00E+00 4 37E-09 4 63E-08 0 0250 1 787E+09

000E+00 1 64E-08 1 74E-07 0 0375 1553E+09
C-14 5 7053E-09 0 01
c-36 1 3124E-32 0 01
Cn-243 1 1419E-07 0 01
Cm-244 1 6522E-05 0 01

3 67E-10 0 0575 1 672E+09
3 0 0850 1.00aE+09

6 664E+08
0.12 0 00E+00 1 i

Co-60 7 4047E-07 0 01 0.12 0 CoE+00 8.17E-09 8 6
012 0 00E+00 2 26E-07 2 39E-06 0 5750

0 O0E+00 3 81E-08 4 03E-07 0.8500 7 637E+07
I 68E-01 12500 3-694E+07

Eu-1554 7 3230E-03 1 7500 2.079E+06
Eu-155 5 9259E-04 001 i 739E+02
Fe-55 2 2791 E-06 001 0 12 0 00E+00
H-3 1 9698E-03 0 01 012 0 00E+00 2 17E-05 Li1-129
Kr-85

Pa-231
Pb-210

7 5300E-07 001 012 000E+00 831E-09 &8OE.
4 1176E-02 001 012 000E+00 455E-04 4 81E-03

012 000E+O0 1 06E-07 1.12E-06 11 OO 5 915E-04
0 00E+O 435E-11 4 60E-10

3 66E-12 3 87E-1 1
Prn-147 9.2402E-04
Pu-238 1 6217E-02 Olt 012 LiPU-239 4281 OE-04 001 012 0 OOE+00
Pu- 012 0 OOE+00 2 69E-06 2 84E-05
Pu- 1.79E-04 1 90E-03
Pu-242 36329E-07

9 0114E-10Ra-226 0 01 0.12
Ra-228 3 1019E-14 0 01 012
Ru-i 06 2 1225E-10 001 012 00OE+00 2 34E-12 2 48E-11

1 2930E-05 001 012 OOE+W00 1 43E-07 1 51E-06
301 oo 12 OOOE+WO 1 28E-07 135E-06

0 OOE+00 1 49E-02 1 57E-01
Tc-99 4 93E-05
Th-22
Th-230
Th-232
Tl--208
U-232

1 2407E-11
8 3497E-08
3 8371E-14
4 0414E-08
1 0948E-07

001
0 01
0 01
0 01
001

012 0 O0E+W0 9 22E-10
012 O .E+00 424E-16
012 O0E+O 446E-10 4.72E-09
012 0 WE+00 t21E-09 128E0-0

&6275E-09 001 012 O .E+00 400E-11 424E-10
1.8562E-04 0 01 0 12 0 OOE00 2 05E-06 2 17E-05

-2 7235E-06 001 000 1 90E-04 t.9OE-04 I 90E-04

Thermal Power
Nominal Heat Bounding -

Output Heat Output
(Watts) (Watts)

t-1 24Y^5C - v) UU1 u.14 U Vtr+U 1.71It:-07 1 81t-w I 1s0vE-04 1 96E-03
I - - - -

4z b-c u". Ioo 6E- I 2 69-0 2 69-Ofi total
1 3475E+00 001 0.12 0OOE+00 1 49E-02 I 57E-01

1 51E-02 1 60E-01
mary.vBur, Sumnrnyx nd (Cecks d __' _ _ -t _ _2_

v I

i otal

I~mpat, eucto mSu mr

From SFD 0 Used
Reactor Mo rtor- UGHTWATER UGHTWATER

Fue Cldding ALUM ALUM
BOLNMConsttuentsi U U

_1Basis for Parameter Differences: (J4
BOt. Enrichment %- 91 66666667 60 t o 100 -I

Bumup Summary (MWd)_ Basis for burnup used in estimate:

From SF i Estimatd
Nominal .O1j _ _ Nominal hicmvalken ecty torn SF0 (mietrted lo WId

Bounding 0121 Bourndsg hirritit s ten dwIl from SF0 (convered to Mwd)

Chlecks

Estimated Bumup/
Bumup Mult plier Ghien Bumup Estimated EOL Hi/Given EO. HM

Nomi0l O Ot O 1 00o
Bounding 000 O O_

Reador Sshtdownr core removal. storage. sepping or other date confimig that irradation ceased for fue

'Total burrup for ai fuel associated with this worksheet must be dvided by 6OL heavy metal mass to get specific bumup values (MWd`MT).

L
a

DOEtSNF/REP-078
Revision 0

March 2003
Page D-44 of D-585
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Fuel Radionuclide Inventory Worksheet

,L Fuel and Tempate Information '
Fuel Name ATR

SNFtID 15
Fuel Units & Descr 1576-19 CURVED PLATES
Heavy Metal Mass OL.1818 704kg EOL.1313 754kg
ROD Storage Site- SRS

'Fuel decay start date 1985
Estimates as of 2030

Template. ATR (Lighlt Water. Alum, 60 to 100.. U)

eremplate Burnup(MWd) 3672
Template BOL Heavy Metal Uass (MT) 0 00116689

TernDiate Decay Time 35 years

Estimated

Canister usage-
t18'xtI0'i a8x0 j

'lL.Fsturnates "- - I m X. x, b Ye Yb [ Gamma Sources

Poton TotalEnergy P.tonSsI
CvIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

lRadionuclide . . Template Fuel Bumup (MWd)O Bumup (MWdf (Ci) InventonesaCi) Inventories(CI) GrouD) (boundinal

961.--- -- U LX)+U 9
Ac-227 2 0068E-( 961.559 72 0 00E+00 Y 65t-U4 1 U~MJ:

Arn-241 961.55972 000E+00 1.21E+03 24

Am-242m 3.77986 96155972 0 DOE+00 I

An-243 480.779 86 2 0 OOE+00 1.278E+16

480.779 86 2C I 376Ei16

1.3124E-32 480,779 86 961,559 72 1 26E-26 I 00850 8290E+15

1 1419E-07 480,779 86 1 10E-01 I 01250 5476E.15

Cm-244 1 6522E-05 4 7 94E+00 1 59E+01 02250 7157E.15

Co-60 7 4047E-07 0 00E+0O 3 56E-01 7.12E-01 I 03750 3114E+15

1 Cs-134
i Cs-135
- Cs-137

Eu-1 54
Eu-155

,.Fe-55

1 -129
Kr-85
NO237

2 04
3"4

' 0 00E+00 9 83E+00 1

480,779 86 961.559 72 0 00E+00 1 66E+00
480,779 86 961.559 72 0 00E+00 6 91 E+05
480,779 86 961.559 72 0 00E+00 3 52E+03
480.779 86 961,559 72 0 OOE+00 2 85E+02

+13
lo t 431E+09

480,779 86 961,559 72 E+00 2 7500 1.365E+09

1 9698E-3 480,779 86 961,559 7 1.89E+03 3 5000 7911E+05

75300E-07 480,779 1 E401 7,24E-01 5o0000 3233E+05

4 1176E-02 480,779 1 _+00 1 98E+04 3 96E+04 7 000 3.537E+04

0 00E+00 4 60E+00 9.21 E+00 t1 0000 3944E+03

Pa-231 3 9379E-09
Pt-210 3.3115E-10
PM-147 92402E-04
Pu-238 1.6217E-02
Pu-239 4.28101-04
Pu-240 2.4333E-04
Pu-241 1 6242E-02
Pu-242 3 6329E-07

O.O0E+00 1 89E-03
961.55972 0.00E+00 159E-04

480,779 86 961,559 72 C
480,779 86 961,559.72 t
480,779 86 961,55972 l
480,77986 961,55972 I

0 7 80E+03 I 56E+04
O 2 06E+02 4 12E+02

1.17E+02 2 34E+02

Ra-Z26
Ra-228
Ru-1 06
Se-79

I Sn-126

Sr-90

4- Tc-99
! II Th-229

Th-230
i Th-232

Tl 208
U-232
U-233
tJ-234
tJ-235

i tJ-236
t tJ-238

Y-90

901

480,77986 961,55972 000E+00 7.81E+03
480,779 86 961,559 72 0 00E+00 1 75E-01

480,779 86 961,55972 0 00E+00 4 33E-04
480,77986 961,55972 000E+00 149E-08
480.77986 961,55972 000E+00 1 02E-04

480.779 86 961,559 72 0 00E+00 622E+00

1 56E+04
3 49E-01
8 67E-04

1.24E+01
1 11E+011.1571E-05 480,779 86 S

480.779 86 11.34726E-00
4 2239E-04
1 2407E-11

6 48E+05 1.30E+06
2 03E+02 4 06E+02

480.779 86 961,559 72 0 00E+00 5 97E-06
480,779 86 961,559 72 0 00E+00 4 01 E-02
480,77986 961,55972 0 00E+00 I 84E-08

119E-05
8 03E-02
3 69E-08
3 89-02
1 05E-01

4 961,559 72 0 00E+00
961,559 72 0 00E+00 Thermal Power

480,779 86 961,559 72 0 00E+00

-2 7235E-0
t 4
6 4
i 4
9 4
0 4

6 961,559 72 0 00E+00 8
6 0.00 3 66E+00 2

6 961,559 72 0 00E+00 i
6 000 418E4-2
6 961,559 72 000E+00 6

J
.ecks ...

3 49E43 I
t 78E602
3f666+00
1 496+01 I__

Nominal Heat Bounding .
I Output Heat Output

(Watts) (Watts)
80 SE+03 1.61E+04

toa _. oa
T otal T otal

1.3475E+0
Other Radxrtucbdes

111.Iepl ate Selecbon Suntur, Bhnp SIu D y, and Cl
Temptate Selection Summary

Frorn SFD Used

Reactor odertor UGi- WATER UGHT WATE
Fuel Caddig ALUM ALUM

OL NM Constituents U U
BOLEnncbment% 93154 60to iO0

Summamup (Md
1

____

[Burup From SFD 0 Estimated

Nomina 480,77 86[ 478
Bounding 961

.+05 1 30E+06
E05 1 32E+06i

tiBasls for Parameter Drfferences

=]Basis for bumup used In estimate

,197rN.82jWomnataersrbendrectly Imm SF0 (corerrlixdto IAd)

.559 72j8oiedsg bar u m seed ID be MireM ya bI)LtIMP
.

FChecks

u Estimated Bumupl I
BurupUutipie | Gmns urnup Estimated EOL NM/OGren EOL HM

11021-r r I

Hominal J_
Bw-nd-

084_
168i~~~I s" 

_

'Reactor shutdown, core removal. storage, shipping or other date confirmng tVat irradiation ceased for fuel

2Totat bunup for all uet associated with this worksheet must be divided by 80L heavy metal mass to get specific burrsip values (MWdltT)

DOEISNF/REP-078
Revisbn 0

March 2003
Page D-45 of D-585
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infonti

Fuel Name: ATR
SNF ID t 16

Fuel tUnits & Desw 4132 -1 9 CURVED PLATES
Heavy Metal Mass: BL.4768 328kg, EOL=3705 991kg
ROD Storage Site: SRS

'Fuel decay start date: 2035
Estimates as of: 2030

Template: ATR (Llgt Water. Alum. 60 to 1 00%. U)
aTemplarte Bumup(MWd): 3672

Template BOL Heavy Metal Mass (MT): 000116689
Template Decay Tive: 5 years

Estimated
Canister usage

18-x10'
1 206 60

H. Esumates' m X. X b y. y. Gamma Sources
Photon Total

Ck/MWd From Nominal Bounding Fuel itial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWdW

t 
Bumup (MWd)f (CO) inventones(Ci) Inventories(CI) Group (bounding)

Ac-227 4545E-10 1,017,446.76 2,034,89351 0 00E+00 1 48E-04 2 96E-04 Avg MeV
Am-241 11190E-03 1,017,44676 2,034,89351 000E+00 1 14E+03 228E+03 00150 3926E+17
Am-242m 45425E-07 1,017,446.76 2,034,89351 0 00E+00 4 62E-01 924E-01 00250 8458E+16
Am-243 1 4921E-06 1,017.44676 2,034,89351 000E+00 1 52E+00 3 04E+00 00375 7.805E+16
C-14 5.7244E-09 1,017,446.76 2,034,893t51 000E+00 5 82E-03 1 16E-02 00575 7674E+16
Ci-36 1 3124E-32 1,017,446.76 2,034,89351 0 00E+00 1 34E-26 2 67E-26 00850 4.892E+16
Cm-243 2 3676E-07 1,017.446.76 2.034,893 51 0 00E+00 2 41 E-01 4 82E-01 01250 4237E+16
Cm-244 52042E-05 1,017,446.76 2.034,89351 000E+00 5 30E.01 1 06E+02 02250 4 147E+16
Co-60 38208E-05 1,017.44676 2,034,893.51 0 OOE+00 3 89E+01 777E+01 03750 2007E+16
Cs-134 48693E-01 1.017,446.76 2,034,89351 000E+00 495E+05 991E+05 05750 2757E+17
Cs-135 34477E-D6 1,017,44676 2,034,893.51 00OE+00 351E+00 702E+00 08500 3.861E+16
Cs-137 28731 E+00 1,017,446.76 2,034,89351 000E+00 2 92E+06 585E+06 1 2500 7183E+15
Eu-154 8 2053E-02 1,017,446.76 2,034 893.51 0 00E+00 835E+04 1 67E+05 1 7500 3.012E+14
Eu-155 3 9134E-02 1,017,446.76 2,034.893.51 0 00E+00 3 98E+04 7 96E+04 2.2500 6.318E+14
Fe-55 6.7429E-03 1,017,446.76 2,03489351 000E+00 686E+03 137E+04 2.7500 3635E+12

-41

I I

28595E-1 1,017,46.76 2,034,89351 000E+00 291E+05 582E+05
95479E-06 1.017.446.76 2.034.893.51 000E+00 971E+00 1 94E+01ND-237 11 0000

Pa-231 8 9297E-10 1.017,446.76 2.034 893.51 0 00E+00 9 09E-04 1 82E-03
Pbh210 3.7609E-12 1,017,446.76 2,034,893.51 000E+00 383E606 765E-06
Pm-147 2 5452E+00 1.017.446.76 2.034,893 51 0 00E+00 2 59E+06 5 18E+06
Pu-238 2 0550E-02 1.017.446.76 2.034,893.51 000E+00 209E+04 418E+04
Pu-239 4-28386E-04 1.017.446.76 2,034,89351 000E+00 436E+02 8 72E+02
Pu-240 2 4401E-04 1,017,446.76 2,034,89351 000E+00 2 48E+02 4 97E+02
Pu-241 6 8764E-02 1,017.446.76 2,034,893 51 0 00E+00 7 00E+04 1 40E+05
Pu-242 3 6329E-07 1,017,446.76 2,034,893 51 0 00E+00 3 70E-01 7 39E-01
Pa-226 38045E-I1 1,017,446.76 2,034,89351 000E+00 387E-05 774E-05
ita-228 2 9902E-15 1,017.446.76 2,034,89351 0OOE+00 3 04E-09 6 08E09
Ru-106 1 9055E-01 1,017.446.76 2,034,893.51 000E+00 1 94E+05 388E+05
Se-79 1 2936E-05 1.017,446.76 2,034,89351 000E+00 1 32E+01 2 63E+01
Sn-126 1 1574E-05 1,017,44676 2,034,89351 0 00E+00 1 18E+01 2 36E+01
Sr-90 2 7505E+00 1,017,446.76 2,034,89351 000E+00 2 80E+06 560E+06
Tc-99 4 2239E-04 1.017,44676 2,034,893 51 0 00E+00 4 30E+02 8 60E+02
Th-229 1 8848E-12 1.017.446.76 2.034.893 51 0.00E+00 1 92E-06 3 84E-06
Th-230 1 7042E-08 1.017.44676 2.034,893 51 0 00E+00 1 73E-02 3 47E-02
Th-232 7 8132E-15 1,017,44676 2,034,893 51 000E+00 7 95E-09 1 59E-08
TI-208 4 4063E-08 1,017.446.76 2,034,893 51 0 OOE+00 4 484-02 8 97E-02
U-232 13151E-07 1,017,44676 2,034.89351 000E+00 134E-01 268E-01
U-233 1 9564E-09 1,017,44676 2,034,893 51 000E+00 1 99E-3 398E-03
U-234 1 8371E404 1,017,446 76 2,034,89351 000E+00 I 87E+02 3 74E+02
U-235 -2.7235E-06 1.017.446 76 0 00 9 60E+00 6 836+00 9 60E+00
U-236 1 5493E605 1.017.44676 2.034.893 51 0OOE+00 1.58E+01 3 15E+01

I,

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

5,16E.04 1 03E.05
Total TotalU-238 -42851E-09 1,017.44676 000 1 10E-01 1 05E-01 1 10E-01

Y-90 27505E+00 1,017,44676 2,034,89351 000E+00 2.80E+06 560E+06
Other Radionucldes 5.23E+06 1 05E+07

IIL T nlte Selection mry. Burnup Sumary. and Checks - _ _ _ _ _m;

Template Selection Summary _

From SF0 Usad Basis for Parameter Differences:
Reader Moderator UGHT WATER J UG&TWATER

Fuel Cladding ALUM I ALUM
BOt. HM Constituents U U

BOLEnrichment% 93154 60toIOO _

Bumup Summary (MWd)f Basis for bumup used in estimate:
From SFD Estimated

Nom t 1,017, 76 1.006 053 94 Nw*W bumnp taken drecty bam SFD (wrented to MWd)
Bounding 2.034.89351 8edV bui"v assmied lo be twtce nertal tm4x

Checks

Estimated Bumup/
Gumup iuvfr Gien Bumup Estimated EOL HM/Given EOL HM

Nominal 068 0l99o
Boundtmg 1 38 _ . _.

fi
IA

Reactor shutdown, core removal. storage, shipping or other date confiring that Iradation ceased for fuet

Yotal bumnup for al fuel associated with th s worksheet must be dvided by BOL heavy metal mass to get speafic burrup vauies (MWr&MT) I'

-4
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Fuel Radionuclide Inventory Worksheet

LFueaeladTenVpate Infwamrboon,
Fuel Name. ATR

SNF D #. 843
Fuel Units & Descr 128 -19 CURVED PLATES
Heavy Metal Mass DOL-147.712kg EOL-99 392kg
ROD Storage Site SRS

'Fuel decay start date 1985
Estimates as of 2030

Template ATR (Lht Water Alumr 60 to 100% U)

'Template Burnup(MWd) 3672
Template SOL Heavy Metal Mass (UT) 0 00116689

Tempte Decay Tune 35 years

Estimated
Canister usage

18-x10'
640

'IL Fstiniates ' - - m X Xb, b Y. Yb I Gamma Sources

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template - Fuel Burnup (!Wd) BUMUP (MWd)
2

(Ci) Inventones4Ci) lnventones(Ci)

Photon ITotal
Energy Photons/sec
Group (bounding)

Avo MeV
Radionuclide
AC-227 45,921 00 91,842 00 0 00E+00

45,921 00 91,842 00 0 00E+00 0 0150 6764E+15Am-241
45,921 00 91,842.00 2 I 0 0250 1 405E+15

1 4880E-06 45,921 00 91,842.00
. _n~ne n Av&n uu

E+DO 683E-02 1.37E-01 j 00375 1.22E+15
+00 262E-04 5-24E-04 0i0575 1.314E+15
+00 6 03E-28 121E-27 00850 7918E+14

-

5 7053E-09 4t,,tfz ou

1 3124E-32
Cm-243 1 1419E-07 0 00E+00 5 24E-03 1 05E-02 01

Cm-244 91.842 00 0 00E+00 7 596.01

Co.60 100 91.84200 000E+00 340E-4 2 974E+14

Cs-134 45921 00 91,842 00 0 C

Cs-135 45.921 00 91,842 00 0 0
1 88E+00 05750 s 4915E.15
317E01 0 8500 6 003E+13
1 32E+05 1 2500 2904E+13
6 73E+02 I 17500 1 634E+12

Cs-t E+00 45,921 00 91,84200
7-03 45,921 00 91,842 00Eu-t

5 9259E-04 45,921 00 2 72E+01 54E+01 I 2.2500 1 346E+08

2.2791E-06
1.9698E-03

45,921 00 1.05E-01 2 09E601 2.7500 I 304E.oa

0 00E+D0 9 056+01 1 81E.02

1-129 7.5300E-07 0 00OE+00 3 46E-02

Kr-85 4117( 91.842 00 0 00E+00 1.89E+03

Np-237 91.3842.00 0 00E+00 4 4

6 92E-02
3 78E+03
8 79E-01
3 62E-04
3 04E-05
8 49E+01

Pa-231 45.921 00 91.842.00 0 00E+00
3 45,921 00 91,84200 0 C
4 45,921.00

Pu-239
Pu-240
Pu-241
Pu-242
Ra-226

1 62176-02
4 281 OE-04
2 4333E-04

4
45.921 00 91,842 00 0 00E+00 1 97E+01
45,921 00 91,84200 0000E+0 112E+01
45,921 00 91,84200 000E+00 746E+02
45,92100 91,842 00 000E+00 1 67E-02
45.92100 91,842 00 0 00E+00 4.14E-05

3 93E+01
2 23E+01

7 45E+02 1 49E+03

4 45.921 00 91,842 00
2.1225E-1 0
1.2930E-05
1 1571E-05
1.3472E+00

45,921 00 91,84
45,921 00 91,84

9 75E-06 1.95E-05
5 94E-01 1.19E+00

Sn-126
Sr-90
Tc-99
Th-229

45,921 00 91,84200 000E+00 5.31E-01
45.921 00 91,842 00 0 00E+00 6.19E+04
45,921 00 91,842.00 0 00E+00 1 94E+01
45,921 00 91.842 00 0 00E+00 5 70E-07
45,921.00 91,842 00 0 00E+00 3 83E-03

1 06E+00
1.24E+05

.^ I1E.4IA 4592.0 91 .8 A -42
-

40414E-08 45,921.00 91,842 C 1 86E-03
3 52E-09
371E-03 I
1 01E-02 Thermal Power
3 33E-04 jNominal Heat Bounding

U-232
U-233
U-234
U-235
U-236
U-238
Y-90

1 094E-07 45.921 00
3 62754-09 45,921 00
1 8562E-04 45,921 00

91.84200 W .0EL+wU b UJt-0
91,842 00 0wOE+00 1 67E-04
91 842 00 0 00E+00 8 52E+0C0 I 70E+01 - Output Heart Output

-2 7235E-06 45,921 00 000 2 97E-01

1.5493E-05 45,921 00 91,842 00
---4Zbt-l~ -- vs t

1.72E-01 2 97E-01 -- (Watts) (Watts)
7.11E-01 1 42E+00 7I7.69+.02 1.54E+03
320E-03 3.40E-03 I Total Total^4 2751E-^u

1.31475E+00 45,921 00
Other Radionuchdies

r 111. Tempblte Selection Sutmrur. Barnup Sumumry. and Checks .L Template Selection Summary
From SFD I Used B

Fe~~~~tSr M _or iIFrw wTWAITR
Reac Mdatordd LGg A ALUM

BOL HU Constituents U U

00 06E+ 619E+04 124E+05
- 6.28E+04 126E+05

s 5' e _

lasis for Parameter Dilferences:

Ti

SOL Enri h.1eni % 931542461 601 to 1o

Burnup Summary (MWd)' - B Basis for burnup used in estimate:
From SFD Estnmated

Nominal 45 57599 Nai*l bumup takn iledly lroa SrD comwrted bt WJd)

Boundng 91.842 ^V 1dits;nlp asssetbD be tw^s itesal buw

IChecks ______

Estnmated Bumupt

Bumup Multip ier Given Bumup I Estumated EOL HMI/GIven EO0L HM

Nombeet 0 o99 11x 103w
18u8ding | 9E

Reactor shutdown core removal storage, shipping or other date confirmng that Irradaton ceased for Wuel

eTotal bumup for all Weel asso.aated with this worksheet must be dvkled by S0L heavy metal mass to get specIfic burnup vaeles (MWd/MT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fud as Tenplate Inforem on i

Fuel Name BCD B-17 (TURKEY POINT 3)
SNF ID t 19

Fuel Units A Descr I - 1S X 15 ROD ARRAY
Heavy Metal Mass BOL=458 98hg EOL=411 809hg
ROD Storage Site, INEEL

'Fuel decay start date- 1975
Estimates as of: 2030

Templte: PWR (Ughl Water. Mmrc. 0to5% U)
5
Template Burnup(MWd) 61 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Template Decay Time: 50 years

Estimated
Canister usage

Bare Fuel Transfer

11. Estimates - m x-n x- . b Y. - Gamma Sources

Photon Total
CitMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)
t 

Burnup (MWdpl (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 1 0733E-09 44,85739 89,71478 000E+00 4 81E-05 9 63E-05 Avg MeV

662E+03 1 32E+04 00150 34146,15
I 20E+01 241E+01 I 00250 6841E+14

0 0375 6 446E+14
C-14 14
CF38 8 0297E-07 44.857 39 89.714 14
Cm-243 1 7426E-04 44.857 39 89.71478 0 OOE+00
Cm-244 2 7616E-02 44.857 39 89.714 78 0 OOE+00 1 24E+03 2 4
Co-60 35610E-04 44.85739 89.714.78 000E+00 1 60E+01 3 19E+01 I 0 3750 1.390E+14

2 6260E-07 44,85739 89,71478 0 OOE+00 1 18E-02 236E-02 I 05750 3273.151
I 4433E-05 44,857 39 89,714 78 0 OOE+00 6 47E-01 I 29E+00 I 08500 3196E+13

44E+04 8 87E+04
271E+02 541E+02

125 00 2033E+13

Eu-155
Fe-55 7.9296E-07 44.857.39 89.714 78 0 00E+00 3 56E-(

1 7500 8.940E+11
2 2500 1 469E+08
27500 5.179E+08
3 5000 3 695E+07
5 0000 1.579E+07

H-3 8.9486E-03 44,857 39 89,714 78 0 00E+00 4 01E+02 8 03E+02
1-129 9 8288E407 44,857.39 89,71478 000E+00 441E402 8 82E-02

1 0707E402 44.857.39 89,71478 000E+00 480E+02 961E+02 I 70000 1.815E+06
1 1927E-05 44,857.39 89,714 78 000E+00 5 35E-01 1 07E+00 I 11 000 2.089E+05

6 60E405 1 32E-04

Pm-147
Pu-238 6 6263E-02 44,857.39

E-06 1 51E-05
E-41 6 24E01
+03 594E+03
E+02 1 04E+03
E+02 1.36E+03

LiPu-239 1 1618E-02 44.857.39 89.714 78 0 008+00 5 2
1 5142E-02 44,857 39 89,714 78 0 00E+00 6-79E

E401 44,8573 0 00E+00 1.96E+04 3 93E+04
77E+00

Ra-226
Ra-228 5 2955E-12 44.857 39 89,714 78 0 00E+00
Ru-106 20413E-14 44,85739 89,714.78 000E+00 9.16E-10 1 83E409

1 2376E-05 44,85739 89,714.78 0 ooE+00 5 55E-01 1.11E+00
44 0 OE+00 1.13E+00 226E+OD

5 76E+04
Tc-99
Th-229 1 5644E-10
Th-230 2 7972E-08 44.857 39 89.714 78 0 00E+00
Th-232 53036E-12 44.85739 89,714 78 0ODE+00 2 38E807 4.76E-07
TI-208 1 5136E-07 44,857 39 89,714 78 0 OOE+00 6 79E803 1 36E802
U-232 4.1005E407 44.857.39 89,71478 000E+00 1 84E-02 368E-02
U-233 25856E-08 44,857.39 89,71478 000E+00 1 16E803 2.32E-03
U-234 52665E-0 44,857.39 89,714 78 0 00E+00 2 36E+00 4 72E+00
U-235 -1 4487E-06 44,857.39 000 2 54E802 0 0DE+00 2.54E-02

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Wattsl

7 588E-06 44,857.39 89.714 78 0 00E+00 3 40E-01 6 81 E-01 I 11 E+02 1 62E+03
44.85739 000 50E-01 1 39E-01 1 50E-01 Total Total

5 76E+04
Other Radioriuclides 8 SSE+04
nL. Temlate Seection Sunmr Burnup Sunumarv, and Checks.-
Template Selection Summary

From SFD Used Basis for Parameter Diflerences-
Re ctor Moderator` UGKrWATER LIGHTWATER

Fudl Clatddi ZIRC ZIRC
BOL HM Consituents U U

BOL Enrichment # 2 560002814 O _toS

Burnup Summary (MWdB Basis for bumup used in estimate:
From SF0 Estimated

Nominl 721 44 s7.39 Noesial bWifp clculated rom I eaw netaW emas destrqd
Boundmg | 89 714 78 8msq brantip astatoed tb tbwce nental burnup

Checkis

Esdimaded Bumup
Burnt u I Given 8umup Estimated EOL HWGen EOL HM

Nominal 279 3 81 10
Bounding S ___ _ sa

L
£4

11

'Reactor shutdown. core removal, storage. shippmg or other date confrtming VW I itradation ceased for luel
5
Total Iumup for all huel associated wlth Ns woilsheet must be dvided by 0OL heavy metal mass to get specific bumup values (MWdSlT)

OOEtSNF/REP4078
Revision 0
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Fuel Radionuclide Inventory Worksheet -

.L Fuel and Template Inforsmationo~----
Fuel Name BER-11 TRIGA (FUP LEU 45,20) (GERMANY)

SNF ID * 236
Fuel Unts & Descr 21 - 4 X 4 ROD ARRAY

Heavy Metal Mass BOL=9 196hg EOL-9 192kg
ROD Storage Site INEEL

'Fuel decay start date 1982
Estimates as of 200

Template TRIGA-SS (LW/U-Zrx. SSr. 1O to 20%. U)

'Temptate Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (MT) 0.000195

Tempatte Decay lime 35 years

Estimated
Canister usage

1 x1D
1 263

'U. Elimtmte mIn X. a, b Y. Yb Gamma Sources8'1.Phto Totalti - x X

Ci1MWd From
Fadionuclide . Template

Ac-227 6 7038E-09
Am-241 3 9068E-03
Am-242m 1.2325E-06

Photon Total
Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Bumtup(MWdl9 Buriup(1MWdf (CQ Inventonies(Ci) Inventories(Ci) Group (bounding)
Avg Me

240 9 41 0 OOE+00
2 40 9 41 0 00E+00
240 9 41 0 OOE+00

Avg UeV

00150 65688E.11
. 00250 1.364E+11

Am-243 22 40 941 1 39E-06 0 0375 11 5114t

C-14 22 40 941 1.21 E-03 I 0 0575 1.277E 11

22 40 941 E-06 2 65E-05 I 00850 7887E+10

8 6556E-08 2240 I 94E-06 814E-07 01250 S OD6E+10

5 3835E-07 22 40 9 41 0 O0E+00 1 .21 E-05 5 06E-06 02250

2 4887E-02 224 0 00E+00 5 58E-01 2.34E-01

Cs-1 34 3 8030E-06 0 00E+00 8 52E-05

Cs-135 3 2195E-05 9 41 0 00E+00 721E-04 4 941 E+09

Cs-137 941 000E+00 I 1917E+10

Eu-1 54 2 40 941 1 7500 1282E.08

Eu-1 2240 941
2240 941
2240 941

9 94E-03 417E-03 2 2500 i os1 E605
5 84E-03 2 45E-03

2 0647E-03 E+00 4 63E-02 1 94E-02

7.3684E-07 E+OO 1 65E-05 6 93E-06

2 7500 - 4.841 E+03

3 5000 2105E+01
5 0000 8 939E+00
7 O0O 11 OtEc01
t1 OOX0 1 162E-01

3 6346E-02 O0WE+00 a.14E-01

Ni-237 128446E06
Pa-231
Pti-21 0
Pm-147
Pu-238
Pu-239
PU-240
Pu-241
Pu-242
Ra-226
Ra-228
Ftu-1 D6_____

12352E-

9 41 0 06E+00 2.88E-05
9 41 0 00E+00 2.'7E-07
9 41 0 WE+00 7.92E-12

22 40
22 40
22 40
22 40
22 40

9 41
9 41

06E+00W 171E-02 7.18E-03
0OOE+00 84E-02 771E-03
O0WE+00 124E-01 520E-02

0 OOE+00 475E-02 1 99E-02
0 00+00 5 39E-01 2 26E-01

OOE+00 518E-06 218E-06

2 1203E-03
2 4075E-02

941 0C
941 00 2 37E-09

1.3014E-05
12164E-05
I t27692E+O

2240
22 40
22 40

94
94

0 OOE+00 2296-9 961E-10
006E+0O 2 92E-04 1.22E-04
006E+00 2 72E-04 1.4E-04
O0E+00 2 86E+01 1 20E+01

c,. n^.or-au 224
--- - ----

Tc-99 4 4241 E-04
Th-229 5 96846-10
Th-230 9 3886E-1 1
Th-232 2 5278E-10
T;-208 1.3723E-08
U-232 3 6932E-08
U-233 1 2224E607
IU-2314 2 5714E-07

9 41 0 E+00 9 91E-03
9 41 0 E+00 t.34E-08
941 006E+00 2.1OE-09
9 41 0 E+00 5 66E-09

0 _ ._En_44X1 ^

4-16E403

2240 941 O OOE+WU
22s nU U Sir nnucv.

129E-07
3 47E-07 I Thernial Power
1 15E-06 Nominal Heat Bounding

22 40
22AO

22.40

9 41 u -+u
941 01
941 0o
000 8;

E-06 2 42E-06 Ou0pu Heait Output

U-235
U-236

.2 Al194E46o.v, :,*;w
1t2695E-05 22 40

-3 6331 E-08 22 40

12765E+00 2240
ls

941
I 8 69E-03 8 754-03 (Waits) (Wans)

284E-04 1 19E-04 I3.60E-01 1S2E-01

1 t 73E-03 1 73E-03 I Total Total

E+OO 2 86E+01 1 20E+Ot

Other I 3 08E+01 1t29E+01

Tll. Te te Selection SunauyBurtup Sum ry and Checks-

Temprlate Setection Summary
F m SF0= 5; Used Basis for Parmeter Differences:

Reactor Moderstoer LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE Tms Teplate was used ior tie teg reasm

Fuel Cladd-ig SST SST This tul miates onl parameties except erilirenL

BOL HM Constituents U U
BOL Enrichimenit % 44 026 tOte 201 __________________________

lBumup Summary (MWd) Basis sor bumup used In estimate:

m From SFO Estimated
Nom-ul 22 40 401 Nomral biap taker *ecly tan SF0 (convered lobMd)! Bounding 9 411 8 02 Boding bars taken drect tlytm SFD fcoeeed lb MWd)

EC XEii __________________________________________ I
Estimated Bumu;pf

Bumup Multiplier Given Bumup Estimated EOL HM/Given EOL HU

o07 01E 100Nominal
I- O Ov

1 _I wu y v vv

IReactor shutdown, core removal. storage, sNpplng or ower dale cronfirming that irraiatioil ceased lor fuel

aTotal burnup for all tuel associated wi thI-s worksheet raust be dvided by 6OL heavy rretal mass to get specific bungup values (MWd'MT)

Marcil 2003
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Fuel Radionuclide Inventory Worksheet
L Fud and Template Inforawdon'-d >a CS

Fuel Name: BMI (CPI-24)
SNF 1l *- 774

Fuel Units & Descr: 2- CANISTER OF SCRAP
Heavy Metal Mass: BOL- : EOL0O 559kg
ROD Storage Site: INEEL

Estimated
'Fuel decay start date 1961 Canister usage

Estimates as of: 2030 118'x10
Template: Pathfider (Ught Water, SST, 60tot 100%. U) 0t 15 l

'Tempatae Bumup(MWd): 6 01
Template BOL Heavy Metal Mass (MT)): 0 00012882

Temolate Decay Time: 65 years

U. Estimates- f m X. Xb b Y. Yb Gamma Sources

Photon Total
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWdf (Ci) Inventones(CI) Inventones(Ci) Group (bounding)
Ac-227 4 5940E-08 28 25 528 25 0 OOE+00 2 43E-05 2 43E-05 Avg. MeV
Am-241 1 1471E-04 52825 52825 OOOE+0O 606E-02 606E-02 0.0150 1928E+13
Am-242m 7 4210E-09 528 25 528.25 0OOE+00 3 92E-06 3 92E-06 0.0250 4006E+12
Am-243 98236E-10 52825 52825 6OOE+00 519E-07 519E-07 00375 3481E+12
C-14 2292BE-04 52825 52825 OOE+00 1 21E-01 121E-01 00575 3736E+12
CI-36 I 2260E-06 52825 52825 0 OOE+00 6 48E-04 6 48E-04 0 0850 2256E+12
Cmn-243 1 2000E-10 528 25 52825 0 OOE+00 6 34E-048 6.34E-048 01250 463E1
Cm-244 7 3577E-10 52825 52825 0 OOE+00 389E407 389E407 02250 13945E+12
Co-60 1 3732E-03 52825 52825 OOOE+00 725E-041 725E-041 00 86482E+1t
Cs-134 1 2709E-10 52825 52825 OOE+00 671E-048 671E-0 05750 5 427E+3
Cs-135 320316E-5 52825 52825 OOE+00 1 60E-2 I 60E-2 08500 386E+tt
Cs-137 742579E-01 52825 52825 0 OOE+00 3 83E-02 3 83E+02 12500 I903E
Eu-tS4 5 972EV-04 52825 52825 006E+00 3-16E-02 36E-02 17500 3565E+09
Eu-155 0577E-045 528.25 528.25 O06E+00 3 59E-03 55E4-03 z O 6742E+15
Fu-24 48 635E6-07 528.25 528 25 0 OOE+00 2420E-04 220E-04 7500 3019E+
H-4 4 6722E404 528.25 528 25 0 OOE+00 2 47E-01 2 47E6-01 3 20 3 051 E20
1-129 73195E-07 52825 528.25 0 00E+00 387E04 3 87E04 SOOQO6 1260E-
Kr-85 59418E403 528.25 52825 0006E+O 314E+00 3214E4200 7400Q 1.393E+
U237 1.499E6-0 52825 52825 0OOE+00 6207E-04 6207E54 tt ermal Pw 4Er
Pa-23t 7 3 99E4-0 52825 528 25 0 0OE+00 3.75E-05 3 7E-0 N
Pb-210 2 2363E-12 52825 528 25 OOO0E+OO I 16E409 t 18E409
Pm-147 42296E-07 52825 52825 0 OOE+00 2123E4-4 2123E-04
Pu-238 23295E-04 52825 0.0 20 OOE+0 7 23E-041 1 23Eat1
Pu-239 1 667-2E04 528 25 528 25 0 OOE+00 3 52E-01 3 52Et-0
Pu-240 86556E-05 52825 528020 2 4E05+2O 4 057E42 4 -57ETo2
Pu-241 6 6889E-04 528 25 52825 0 OOE+00 8 92E02 8 92E02
Pu-242 1 9717E409 528 25 528.25 O OOE+OO I 04E406 I 04E-06
Ra-226 4 5740E-12 528R25 528a25 0 OE+dO 2 42E09 2 42E809
Ra-228 8 3511IE-12 528-25 52825 0OWE+OO 441tE409 441tE409
Ru-tO86 2 0516E-19 528.25 528.25 OOOE+OO I 08E-16 1 08E-16
Sr-79 I 3220E405 528.25 528.25 OOO0E+OO 6 98E403 693E403
Sn-126 1 1489E405 528.25 528125 0 OOEz00 6 07E403 6 0712-0
Sr-90 6 6872E-01 528.25 528.25 0 OOE+OO 3 53E+02 3.53E+02
Tc-99 4 6639E404 52825 25 5 O+O 246E-01 Z46E-01
Th-229 2 3727E-1 1 528.25 528-25 O OOE+OO 1.25E438 1.25E408
Th-230 2 73S4E-1 0 528.25 528.25 O OOE+OO I144E407 1.44E407
Th-232 8 3594E-12 52825 52825 O OOE+OO 4 42IE409 4.42E409
Ti-208 I 6228E-48 528.25 528.25 0 OOE+OO 8 57E406 8.57E406
U-232 4 396DE-08 528.25 528 25 0 OOE+OO 2.32E405 2.32E405 Thermal Power
U-233 3.334E409 528.25 528 25 0 OOE+OO 1.76E406 1J76E405 Nonmtnal Heat Bounding
U-234 4 0749E407 528 25 528 25 0OOOE+OO 2.1SE404 Z.15E404 Ouput HeatOtput
U-235 27T761E406 528 25 0-00 2 26E403 7.92E404 2.26E403 (wafts) (watts)
U-236 1 6190E405 528 25 528 25 0OOOE+OO ass5E43 8 55E403 4.3QE+oo 4 30E.r0o
U-238 -2 8547E409 528 25 0 00 2 44E405 2.29E405 2 44E405 Total Total
Y-90 6 6889E-41 528 25 528 25 0 OOE+OO 3 53E+02 3 53E+02
Oiher Radionuctides 4 80E+02 4 80E+02
IU. Templte Selection Su ,Btrryup S ry. ands Cheks-- . i
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator UGHT WATERt | UGHT WATER The Templale was eed tor tie lowre; reasors:

FuCladdng SST This bet manthes on all prsele evcept enrcment (wiue)
BOL HM Constituents U U

BOL Enrichment % 60 to 100

Bumup Summary (MWd)
2  

Basis for bumup used in estimate:
From SFD Estimated

Nomni t 5285 ars iiarva set eqlu to btimad busup.
Bounding 52825 BwOrg buaup estimated by assisig 801. heavy rretal mam was twkce 8<.

Checks

Estimated Bumupl
Sumup Muhiplier Gven Bunup Estimated EOL HM/lGihen EOL HM

Nonat: 1 02 102
Bounding- 1012

'Reactor shutdown, core removal, storage, shipping or otier date conrirmnrg tM irracadabon ceased tor tuel

'Total bumup tor at fuel assoaated wath 8is woulsheet must be dvided by i0L heavy metal mass to get specific burnup vakaes (MWdNTI)

it

L
~L.

a9
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Fuel Radionuclide Inventory Worksheet

L-FeseldTemplate iniation, .
Fuel Name BMI (CPI-38)

SNFIDC 20
Fuel Units & Descr I - CANISTER OF SCRAP

Heavy Metal Mass: BOL= , EOL,1 28rikg
ROD Storage Site, INEEL

'Fuel decay start date 1961
Estemates as of 2030

Temptate Pathfinder (Light Water, SST, 60 to 1001%. U)

"Template tumup(MWd): 6 01
Template BOL Heavy Metal Mass (MI 0 00012882

Temolate DecavTme 65 years

Estimated
Canister usage

t8'x10'
00 08

.

311.Estimates m xY. b Yn y Gamma SourcesI _ ,ltma s-. TX5X

CUMWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Burnup (MWd)f Burnup (111W5d)' (Ci) Inventones(Ci) Inventoriest(Ci)
Energy Photonr/sec
Group (bounding)

Avg MeV
Fladconuclide
Ac-227 4 I215 10 1.21510 0OOE+00 558E-05

Am-241 1.215 10 1.215 10 0.OOE+00 1 39E-( 3 0150 4435E+13

Am-242m 1.215 10 1,215 10 0.0250 9215E+12

.-1O 1,215 10 1,215 1 I 19E-06 0.0375 8 008E+12

2 2928E-04 1,215 10 E-D1 2 79E-01 0 0575 8 593E+12

1 2260E-06 1,215 1 1 1.49E-03 1 49E-03 I 00850

1 2000E-10 1,215 1 000E+00 1 46E-07 1 A6E-07 0 1250

Cm-244 7.3577E-10 0 00E+00 8 94E-07 8 94E-07

Co-60 1.3732E-03 121510 000E+OO 1.67E+00

r -1't 1 1215.10 0 00E+00 1 54E-07

Cs-135
Cs-1 37
Eu-1 54

- Eu-155
Fe-55

I -H-3
t? 1-129

r- Kr-85
iND-237

1,215 10 0 OOE+00 3 E

1.67E+00
1 54E-07
3 68E-02
8 82E+02
7.26E-02
1 29E-02

3 188E+t1
82E+13

1215 10 1.215 10 000E+00 1 2.307E+11

1.21510 1,21510 00 1 7500 8 199E.09

I 0577E-05 1,215 10 1,215 10 2.2500 1 551E+06
; ---- -_- 5 06E-04 2 7500 6 945E+05

4 1631E4-7 t'Zt5 lt)
4 6722E-04 1,2151 5 68E-01 5 68E-01

7 3195E-07
5 9418E-03
1 1499E-06

1,21510 000E+00 889E-04
1,215 10 000E+00 722E+00
1,215 10 000E+00 1.40E-03
1,215 10 000E+00 861E-05
1.215 10 000E+00 272E-09
1,215 10 000E+00 5 14E-04

8 89E-04 E

3.597E-01

Pa-231
Pb-21 0
Pm-t47

1,215 10
1,215 10
1,215 10
1,215 10
1,215 10

2.72E-09
5.14E-04
2 83E-012 3295E-04

6 6722E-04
8 6556E-05
1 6889E-04

8 11E-01 811E-01

Pu-241
Pu-242
Ra-226
Fta-228
Ru-I106

1,215-10 000E+00 1 05E-01
1,215.10 0 00E+00 2 05E-01
1,2151 0 0 00E+00 2 40E-06
10215 10 0 00E+00 5 56E-09

1 05E-01
2 05E-01
2 40E-06
5 56E-09
1 01E-08
249E-16

I-12 1,215 10
.E19 1215 10

1,215 10 0 00E+00
1,21510 000E+00

1 3220E-05
1 1489E-05
6 6872E-01

1,215 10 161 E-02 1 61E-02
1 404-02 1 40E-02

sr-go
TC-99
Th-229
Th-230
Th-232
T1-208
U-232
U-233

1Z2t510 000E+00 813E+02
1,215 10 000E+00 567E-01
1,215 10 0 00E+00 2-88E-08
1,21510 0 00E+00 3.32E-07

8 13E+02

1,215 10
83594E-12 1,21510 1t215 10 000E+00 1.02

1 6228E-08 1,21510 1,215 10 0 00E+00 197

43960E-08 1,21510 1,215.10 000E+00 534

33344E-09 1,21510 1,21510 000E+00 405

4 0749E-07 1,215 10 1,215.10 0 00E+00 4 95

-27761E-06 1,215.10 0.00 520E-03 1 82

1 97E

E-07
E-8
E-05
E405 Thermal Power

E-06 Nominal Het Bounding
4 95E-04 OUtDUt H eat Output

-03 5 20E-03 (Watts) - (Wattla

E-02 1 97E-02 9J9E+00 9.89E+00
E05 5 62E-05 I Total Total

U-236 1 6190E-05 1215.10 1t21f

U-238 -2 8547E-09 1,25 10 O0

Y-90 66889E-01 1,21510 1,21f
Other Radionuclides
,11t. Template Seecton Sunumry.'Burwup Suaasiry. and Checks

From SFD Used Basis foI

Reactor Moderator UtG;T WATER UGtT WATER Thui Twoac

T) Fuel Cladding HASTELLOY SST Tbis tW r
BOL HM Constituents U U

BOL Enrichment % 60 to 100

I.10 I

OOE+00 8 13E+02 8 13E+02
1 10E+03 1 10E+03

le was wsed for wthekilowing reasceis
O"ie on &I parainetem excetit dadihg (SST i conseraiffle) aid enuidlaeent (Unknrown)

6I
Bumup Summary (MWd)' Basis for bumnup used In estimate:

From SFD Estimatedt

Nominal 1215 51tNcrat bwr set eqa baWing tIsip

Boundmg 1215 12 Bndng baiup esimatied by assarig 801 eavY relul nass wastwice EOL

Checks

Estimated Bumupt
Bumrp M ultplier Given Bumup Estimated EOL HM/Given EOL HM

Nominal 10 12 | 1 02
Bounding 1012

'Reactor shutdown core removal, storage, shippNg or other date contirming that Irradiation ceased tor tuel

I

I
"Total burnup for aIt luel assodated with this worksheet must be divided by BOL heavy metal mass to get spedtic bumup values (MWd'MT)

DOEi'SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fud and Template liformaion m ' ,dm ifs

Fuel Name BORAX V (SUPERHEATER)
SNF ID r 22

Fuel Units & Descr 36 - 20 FIAT PLATES
Heavy Metal Mass. 30L=2 014kg EOL=20 833kg
ROD Storage Site INEEL

'Fuel decay start date: 1964
Estimates as of: 2030

Template: Pathfinder (Ught Water. SST. 60 to 100., U)
'Temptate Bumup(MWd). 6 01

Template 80L Heavy Metal Mass (MT): 0 00012882
T-nnLt. Decay roe: 65 yars

Estimated
Canister usage

18-x10'
200

IL Fstunates m x,, Xb b Y. Yb Gamma Sources

Photon Total
CLIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumup (MWdW Bumup (MWd)
2  

(CI) hnventories(CI) Inventones(Ci) Group (bounding)
Ac-227 45940E-08 1,11544 2,23088 00OE+00 5 12E-05 1 02E-04 Avg MeV
Am-241 1 1471E-04 1.11544 2,23088 00OE+00 1 28E-01 2-56E-01 00150 8143E+13
Arn-242m 74210E-09 1.11544 2,230 88 000E+00 828E-06 1 66E-05 00250 1 692E+13
Am-243 98236E-10 1,11544 2,23088 0 OOE+00 I 10E-06 2.19E-06 00375 1 470E.13
C-14 22928E-04 1,11544 2,23088 000E+00 256E-01 5.12E-01 00575 1 5788+13
CI-36 1 2260E-06 1.115 44 2,23088 000E+00 1 37E-03 2.73E-03 00850 9529E+12
Cr-1243 I 2000E-10 1.115 44 2,230 88 0 00E+00 1 34E-07 2 68E-07 01250 6179E+12
Crn-244 73577E-10 1,115 44 2,23088 0 00E+00 8 21E-07 1 64E-06 0050 84213E+12
Co-60 1 3732E-03 1,11544 2.23088 000E+00 1 53E+00 3206E+00 03750 3572E.12
Cs-134 12709E-10 1.115 44 2,23088 0 00E+00 142E-07 284E-07 05750 6026i+13
Cs-135 30316E-05 1,11544 2,23088 000E+00 338E-02 676E-02 085ss 5852E+11
Cs-137 425791E-01 1,115 44 2,23088 0 00E+00 847E+02 1 62E+03 41500 4236E+11
Eu-154 59750E-05 1.11544 2,23088 OOOE+00 666E-02 1.33E-01 17500 1505E+10
Eu-155 1 0577E-05 1,11544 2,23088 000E+00 II 6E-02 2136E-02 22500 247E+06
Fe-24 4 16316E-07 1.11544 2,23088 000E+00 464E-04 929E-04 27500 175E+06
H-3 4 6722E-04 1,115 44 2,23088 0 00E+00 5 21E-01 I 0E-010 3500 1 322E+02
1-129 73195E-07 1,11544 223088 000E+00 816E-04 463E-03 50000 5464E+01
Kr-85 5 9418E403 1,115 44 2,23088 000OE+00 6 63E-00 1 33E-01 770000 6 6042E+00
Np-237 I 1499E-06 1,11544 2.23088 000E+00 108E-03 2-57E-03 110000 6786E41
Pa-231 7 0899E-08 1,115 44 2,23088 008E+00 791E-05 1.58E-04
Pu2-10 22353E-12 1,11544 2,23088 0008+00 2249E-09 4899E-09
Pr-147 42296E-07 1,11544 2.23088 000E+00 472E-04 944E-04
Pu-238 213295E84 1,115 44 2,23088 000E+00 260E-01 520E-01
Pu-23 66722E-04 1,11544 2.23088 000E+00 744E-01 1 49E+00
Pu-240 86556E-05 1.115 44 2,23088 000E.00 965E-02 193E-01
Pu-241 1 6889E-4 1,11544 2,23088 0 00E+00 1 88E-01 3.77E-01
PU-242 2 9717E-09 1,11544 2,23088 0D0E+0D 2320E-06 440E-06
Ra-226 45740E-12 1,11544 2,23088 000E+00 512E-09 1802E-08
Ra-228 83516E-02 1.115 44 2.23088 000E+00 9321-09 I 86E-08
U-106 230516E-19 1.115 44 2.23088 000E+00 2 29E-16 4958E-16
S-79 I 3220E405 1,11544 2,23088 0 00E+00 1 47E42 295E4-02
Sn-126 114898-05 1,11544 2,23088 0 OOE+00 1 28E-02 2956E-02
Sr-90 626872E-01 1,11544 2,23088 00E+80 7246E+02 1 49E-03
Tc-99 46639E-04 1,115 44 2,23088 000E+0O 5120E-01 1 04E200
Th-229 23727E-10 1,11544 2,23088 000 E-00 265E-08 5.29E-04
n-230 27354E-10 1,115 44 2,23088 000E+00 3705E407 10E407
Th-232 8 3594E-12 1,115 44 2,230 88 0 00E-+00 9g32E-09 I 86E-08
Ti-208 a 622tE-08 1t115 44 2,230 88 000E-00 1 81E-05 3 62E-05
U-232 4 3960E-08 ill11544 2,230 88 000OE-00 490OE-05 9 81 E-05 Thermal Powrer
U-233 3 3344E-09 1,115 44 2,230 88 000OE-00 3 72E406 7 44E-06 Nominal Host Bounding
U-234 4a0749E-07 1,115B44 2,230p88 000aE+00 4e55Es_4 9_09E404 Output HeatOutput
U-235 -2.7761E406 1,115 44 0 00 . 4.42E402 411 E402 4A2E402 (Watts) (W-tt)
U-236 1 6190E-05 1, 115 44 2,230 88 0 00E+00 1 81E-02 3 61E402 9 08E+00 t t2E+at
U-238 -2 8547E409 1,115 44 0 00 5.18E-D4 5 15E04i 5.18E404 Total Total
Y-90 66889E-01 1,1tS 44 2,230 88 000OE-00 7.46E-02 1 49E+03
Other Radronucildes I 01 E-03 2 03E+03

il. Template Selection Surmmary BurnIp Summry, and Checks.s, ,,,
Template Selection Summary

From SF0 Used Basis for Parameter ierences:
Reactr Moderator- UGHT WATER UGHT WATER

Fuel Cladding- 55T 55T
BOL HNM Constituents. U U

BOL Enrichment %- 93.00081766 60 to o00

Bumup Summary (MWd)f Basis for bumup used In estimate:

From SFU Estmated
Nomhin 1,11544 L iS.j N bump rcatiated fiem tie heavy metal mae destroye

Bouriciz, 2,230 88 Botidrg bump rssuraed lo be twice senbual burrm

Checks _

Estemated Burnup/
Burnup Her Given Bumup Estdiated EOL HNLMGven EOL HM

Nominal 109 19
Bounding z27

'Reactor shutdown. core removal, storage, sh ppang or other date confirmmg tha inadiation ceased for luel

'Toti burnup tor ai luet associated wath ths worksheet must be dvhled by sOL heavy metal mass to get specific bumip values (MWdVT)

Li
6i
LI

1-I
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Fuel Radionuclide Inventory Worksheet

,LFnI and Temnplate inlornrrimatinlou-t
Fuel Name- BR-3

SNF ID tl 927
Fuel Units & Deser 16 - ROD
Heavy MetalMess SOL.S6kg EOL=5 1tkg
ROD Storae Site [NEEL

'Fuel decay start date 1981

Estimates es of 2030

Template PWR (Ught Water. Zirr, 0 to 5% U)

f'emprate Bumup(MIW) 6192

Template BOL Heavy Metal Mass (IATM 0.00176911

Template Decay rime 35 years

Estimated
Canister usage

18'x15
1 t 00

L. Esfimates '; ' imn X b b Y. Yb Gamma Sources

i
i

CilMWd From

Radionuclide I- emplate
Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)
t 

Bumup (MWdO (Cl) hnventones(Ci) Inventones(Ci)

46559 931 17 0OOE+00 409E-07 8 17E-07

Photon ITotal
Energy Photons/sec
Group (bounding)

Avg MeV
0 0150 5010E+13
0.0o50 1 010E.13

Ac-227
Am-241 14 931 17 OOOE+00 6

Am-242m S59 93 17 OOOE+(

Am-243 465 59 93117 DOOE+O S 83E-01 0.0375 9636E+12

465.59 9311 4A6E-02 00575 1 113E+13

465 59 931 1 3.74E-04 7A8E-04 0120 5 606E.12

465 59 1 17E-01 2.34E-01 O 1250 3.890E+12

Crn-244 4 9015E-02 0 OOE+00 2.28E+01

Co-60 2.5581 E-03 1.17 0 OOE+5O 1.19E+00

Cs-134 931.17 000E+00 I I

Cs-135 359 931.17 0 0OE+00 = 0 8500 6 651E+1
1 2500 6s33E+ttCs-137 465 59 931 17

Eu-154 465 59 931 17
465 59 931 17

E+.O 9 41E+00 1 88E+01 17500 1 957E+10

E+00 8 23E-01 i 655E+O0 .25 3150E+06
E+OO 2 01E-02 4 02E-02 Z7500 6.455E+06
E+O0 9 67E+00 1 93E+01 3 5000 6646E+05

465 59

H-3 2.0769E-02 4

1-129 9 8288E-07 4
Kr-85 2 8214E-02 4
ND-237 1 1218E-05 4

65 59
E+00 4 58E-04 915E-04

117 5OOE+00 131E+01 26
117 .OOE+00 522E-03 1.C

Pa-231
Pb-210

931 17 0 OOE+00
93117 0 OOE+0046559

04 46559 9311 3 40E-01

7 4564E-02
1 1623E-02
1 5132E-02

465-59
465-59
465 59Pu-240

Pu-241 9 C0036E-01

93117 0 OOE+00 347E+01 6.94E+01
931 17 0OO.00 541E+OO 1.08E+Ot
931 17 0OOE+00 7.05E+00 1.41E01
931 17 0OOE+00 4 19E+02 385E+02
931.17 0 0OE+00 2 99E-02 5 98E-02
931.17 0 00E+00 1 06E-07 2 12E-07
931.17 0 0OE+00 2 45E-09 4 91E-09

| Pu-242 6 4260E-05
Ra-226 22804E-10

- Fa-228 52713E-12
Ru-106 6 1160E-10
Se-79 12377E-05

- Sn-126 2-52tOE-05
I Sr-90 9 1667E-01
Tc-99 3 9357E-04

r Th-229 I 2057E-1 0

465 59 931 17
465 59
465 59
465 59

0 00E+OO 2 85E-07 5 70E-07
0 00E+0O 5 76E-03 1.15E-02

OOE+00 1 17E-02 2-35E-02
0 00E+OO 4 27E+02 8 54E+02
000E+OO 1 835-01 366E-01

931 17 OOOE+00
931 17 O.OOE+00T1-230

Th-232 E-12 46559 931 17
E07 465 59 931 17 8.14E-05

4 93E-09
1 63E504 4

4 41E04 Thermnal Power

2 34E-05 INcirmnal Heat Bounding
U-232 4 7368E-07
U-233 2 5097E-08

- U-234 5 OOOE-05
U-235 -1.4489E-06
I-236 7 5824E-06
1U-238 -2.6129E-07

L Y-90 9 1699E-01
Other Rad'onucbdes

46559 931 1
465-59 931 1
465-59 931.1

17 0 Ou^

2.33E-02 4 66E-02 . Output Heat Output
465 59 0 00
465 59 931.17
465 59 0 00
46559 931.17

E-03 2 78E-03 3 46E-03 (Watts) (Watts)
3 534-03 706E-03 1.07E+01 214E+01

122E-03 1.34E-03 I Total Total
5OE+.O 427E+02 8 54E+02

6.25E+02 1 25E+03

11. Template Selection Surunmry, Bunup Sammurary am% %wcas
Template Selection Summary

From SFD, Used E

Fuel CLddng- ZIRC ZIRC

BOL HM Constituents U U
iBOL Enrichment % 28 57142857 0 lo 5

L Bumup Summary (WWd)r E
Fromn SF0 Estimated

Nominal 465 Sl

Sounding | 931 171e

IsaTerrilate wass used lsr tie loeclrlg ls5Ors.

'hes mal&na5es oniat parameters except enrichment.

Basis for burnup used in estimate:

sonrnilr bump catklaled hrm te hea t meal mass dEsynd
3mv*n CimWe usavd to be t*e nmrarl bureup

Estimated Bumup/
Bumup Multiptler Given Bumup Estimated E0L HM/Given EOL HM

2 .381 __ _ _ _ _ _ 1001Nominal

I toiniig I -. 1

'Reactor shutdown, core removal, storage, slapping or other date confirmng that irradaIon ceased for fuel
0
Total bumup for all fe associated with tis wo*sheet must be dlvded by BOL heavy metal mass to get specific buxran values (MWdUMT

DOEISNI'IlEP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inomiton t .t . -9

Fuel Name: BR-3 FUEL
SNF ID t 340

Fuel Units & Descr 1S- ROD
Heavy Metal Mass: BOL=7 536kg EOL.7 064k9
ROD Storage Sitea INEEL

'Fuel decay start date: 1994
Estimates as of: 2030

Templates PWR (Ught Water Zira. 0 to 5%., U)
'Template Burnup(MWd) 61 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Temviate Decay rmne: 35 years

Estimated
Canister usage

18XsO'
012

11. Fstimates r m x. X. b Y. Y. Gamma Sources
Photon Total

Ci/MWd From Nomnal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumrup (MWdW Burnup (MWd)' (Ci) Inventones(Ci) Inventorles(Ci) Group (bounding)
Ac-227 87758E-10 448 85 897 70 0 OOE+00 3 94E-07 7 B8E-07 Avg MeV
Am-241 1 4352E-01 44885 89770 OOOE+00 6 44E+01 129E+02 00150 4830E+13
Am-242m 2 8698E-04 44885 89770 OOOE+00 129E-01 2.58E-01 00250 9740E+12
Am-243 62565E-04 44885 89770 OOOE+0O 2 81E-01 5 62E-01 00375 9290E.12
C-14 47901E-05 44885 89770 OOOE+00 215E-02 430E-02 00575 1073E+13
C-36 80297E-07 44885 89770 OOE+00 360E-04 7.21E-04 00850 5405E+12
Cm-243 2 5081E-04 448 85 89770 0 OOE+00 1 13E-01 225E801 01200 3750E.12
Cm-244 4 9015E-02 44885 89770 000E+00 220E+01 440E+01 02250 43638E12
Co-60 2 5581E-03 44885 89770 0 OOE+00 1 15E+00 230E+00 03750 1993E12
Cs-134 480536E-0 44885 89770 OOOE+00 1 82E-02 364E-02 05750 4635E+13
Cs-135 154433E-0 44885 89770 O0E+00 648E-03 3130E-02 08500 6412E111
Cs-137 73979E+00 448 85 897 70 0 OOE+00 627E+02 125E+03 12500 6299E111
Eu-154 2 0203E-02 448 85 897 70 0 00E+00 9 07E+00 1 81E+01 1750 I 886E+10
Eu-155 1 7684E-03 448 85 897 70 0 OOE+00 7 94E81 1 69E+01 2s00 3.037E+06
Fe-SS 4 3136E-05 448 85 897 70 0 ODE+00 1 940402 387E402 87so 6223E+06
H-3 2 0769E-02 448 85 897 70 0 OOE+00 9 32E88 0 5 86E+01 325000 6 407E+os
1-129 9228a8E-17 448 85 89770 0 ODE+00 4 1E-04 882E404 SO Z739E+OS
Kr-85 258214E3-2 448 85 89770 0OE+00 2 27E-01 2453E+01 70000 3157E+04
N-237 1 1218E-15 44885 89770 0OOE+00 504E-03 154OI-02 7oo 3625E+03
Pa-z3 1 3036E9-0 448 85 897 70 0 OOE+00 5 8E-07 1117E-06
Po-210 85078E-11 448.85 89770 0OOE+00 382E8 7264E8-0
Pm-147 3 6531E4 448 85 897 70 0 0E+00 I 64E101 3828E0
Pu-238 7 4584E-042 448 85 897 70 0 OE+00 3 35E+01 6 69E301
Pu-239 1 1623E7-2 448 85 89770 0 OOE+00 5 22E+00 1 04E8 17
Pu-240 I 5132E-02 448 85 897 70 0 OE+00 6 79E+00 1 36E+01
Pu-241 9 0036E57 1 448 85 897 70 0 00E+00 4 04E302 8 08E+02
Pu-242 4260E4-05 448 85 897 70 0 00E+00 2 88E-02 S 77E-02
Ra-226 22804E-10 448 85 89770 0 00E+00 1 0214-07 205E-07
Ra-228 52713E-12 448 85 897 70 0 OOE+00 2 37E-09 4 73E-09
Ru-106 61160E-10 44885 897.70 000E+00 275E4-07 549E-07
Se-79 1 237E4-05 448 85 897 700 1 3O O 5 56E9343 1 11-02
Sn-126 25210E4-05 44885 897.70 0 OE+00 3 13E4-02 28E-012
Sr-90 91667E-01 44885 897.70 OWE+00 411E+02 823E+02
Tc-99 3 9357E04 44au 89770 sO6E+O 1 77E-01 3853E-1
Th-229 1.20S7E-10 448 85 897 70 OOOE+OO 5 41E438 1 08E407
Th-230 2.1043E4-8 448.85 897.70 0 OOE+OO 9 45E406 1 89E405
Th-232 5.2972E-1 2 44a8s8 897.70 0 OOE+OO 2 38E409 4 76E409
TF-208 I 7474E407 44a8s8 897.70 0 OOE+OO 7 841E4S 1 57E044
U-232 4 7368E407 44a85 89770 0OOOE+OO 2 13E404 4 25E404 Thlermal Power
U-233 2 5097E408 448 85 897.70 0 OOE+OO 1 13E45 2.25E45 Flominal Heat -Bounding
U-234 S OWOE405 448 85 897.70 0 OOE+OO 2 24E402 4 49E402 Output Heat Output
U-235 -1 4489E406 448S O5 00 I 35E403 6 98E404 I 35E403 (waftt) (waft)
U-236 7.5824E406 448 as 897.70 0 WOE+OO 3 40E43 6 8tE403 I 03E+01 2-06E.E01

U-238 -2 6129E407 448 85 0 00 2 32E-03 2 21E403 2 321E43 Total Total
Y-90 9 1699E-01 448 85 897.70 OW0E+OO 4t12E+02 8 23E+02
Other Radionuclides 6 03E+02 1 21 E+03

.

Ii
Ii

-'-

m. Tenplate Slection Stnusur, Bturnp Sunmr, nnd Checks ^_E ______5____________D

Tempiate Selection Summary
From SF0 Used Basis for Parameter Dtfferences:

Reactor Moderator UGHT WATER LIGHT WATER _ Terejiab lewast ed Irthe tawne reasosn
Fuel CladdZg ZlRC ZIRC Thsal Wmathes PWRTepi4ate on al tut oe parameter (ermerii r maiaq PWR a reasonable

BOL HM Constituents U U Mmald
BOIL Enrichment % 8280254m 0 to 5 _

Bumup Summary (MWd)' Basis for burnup used in estimate:
From SFD Estimated

Nomnal 293 9D0 44885 Nominal burrupcalduaaed fro the heavy metal ma desboe
Boundkig 318 51 897 70 8rdIng buhap assimed io be trce nsrntet b

Checks

Estimated Burnup/
Bumup Muitiplier Gwen Bumup Estimated EOL HW/Given EOL HU

Nominal 17 0 15 1to
Bounding | 340 284

'Reactor shutldown core removal, storage, shipping or other date coorfirmlig that inadiation ceased for fuel

'Total bumup for all fuel assocated wit this wortsheet must be dvlded by BOL heavy metal mass to get specific bumsp values (MWdMT)

IL

i!
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Fuel Radionuclide Inventory Worksheet

,1. Fuel and Temnplate informitlon
Fuel Name BRP-B

SNF IDJ 23
Fuel Units & Descr. 2 - 11 X 11 ROD ARRAY
Heavy Metal Mass OL=265681kg EOL=250 073kg
ROO Storage Site INEEL

'Fuel decay start dale 1972
Estimates as of 2030

Template PWR (LUght Water. Zirc. 0 to 5%;.. U)

'Tesplate Surnup(MWrd) 61.92
Template BOL Heavy Metal Mass (MT) 0 00176911

Estimated
Canister usage:

Bare Fuel Transfer

Template Decay Time- S0 years

II.Fstimates I n. m x. xb b Yn Yb I Gamma Sources

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd) Bumup (MWdf (Ci) lnventones(Ci) Inventornes(CI)Radionuclide
---- -- - --- -- - ---~0~ i -- 5L UU I -

Photon Total

Energy Photons/sec
- Group (bounding)

Avg MeV
00150 9125E014
0 0250 1t829E,14
0 0375 1723E+14

Ac-227 1 U0733L-0 11,990.37 23,980s.74 OOVUt+W I ZtL~

Am-241 1 4751E-01 11,990 37 23,980.74 0 C
Am-242m 2 6809E-04 11t990.37
Am-243 62484E-04 11.990 37
C-14 4 7820E-05
Cl-36 8 0297E-07
Cm-243 1 7426E-04
Cm-244 2 7616E-02

t1.1tSE+00 0 0575 2 156E014

O oOE+00 9 63E-03 I 93E-02 0 0850 1 007E.14

0 00E+00 2 09E+00 4 18E+00 01250 6703E.13

0 00o+00 3 31 E+02 6 62E+02 0.2250 6010E13

Co-60 23.980 74 0 OOE+00 4 27E+00 8 54E+00 0 3750 3 7150E13

23.980 74 0 OOE+00 3 15E-03 6 30E-03
1.4433E-05 11.990 37 23,980 74 0 ODE+00 1 73E-01 3 46E401

98370E-01 11.990 37 23.980 74 0 OOE+00 119E+04 2 37E+04

0 5750 8748E.14

0 8500 8 542E+12

12500 5435E+12

1 7500 2.390E+1 1

22500 3 928E+07
6-0320E-03 11,990 37 23,980 74

Eu-t 55 2.1770E-04 11,990 37
Fe-55 I 1 90E-02 2 7500 1 364E+08

H-3 4 0 OOE+00 1 07E+02 215E+02 3 5000 9 877E+06

I-129 23.980 74 0 00E+00 1.18E-02 2 36E-02 50000 4221E+06

E-02 11.99037 23.980 74 0 OE+00 128E+02 2 57E+02
1.1927E-05 11.99037 23,98074 000E+00 143E-01 286E-0
1 4703E-09 11,990 37 23.980 74 I

* Pb-210
I[ Prn-147

U Pu 238
iPu-239

1 6828E-10 11.990 37 23,980 74
6 9606E-06 11,990 37 23,980 7
6 6263E-02
1 1618E-02 E+D0 1.39E+02 2 79E+02

Pu-240 0 00E+00 1 82E+02 3 63E+02

Pu-241 0 37 23,98074 000E+00 525E+03 1 05E+04
037 23,98074 000E+00 771E-01 1.54E+00

3 8501E-10 11.990 37 23,980 74 O00E+00 4 62E0
52955E-12 11,990 37 23,980 74

Ru-106 2 0413E-14
Se-79
Sn-1 26
Sr-90

11,99037 23,98074 000E+00 148E-01 2.97E-01
11,990 37 23,980 74 0 000+00 3 02E-01 6 05E-01
i11,99037 23,980 74 0 00E+00 7.69E+03 1 54E+04
11,99037 23,980 74 0 00E+00 4 72E+00 9 44E+00
11.99037 23,98074 0.00E+00 1 88E-06 375E-061.5644E-10

2 7972E-08 11,990.37 23,980 74 0 00E+00
Th-232 5 3036E-12 11,990.37 23.98074 0000+00
TE-208 1 5136E-07 11,990.37 23.980 74 0 00E+00
U-232 4 1005E-07 11,990.37 23,980.74 000E+00
U-233 2 5856E-08 11,990.37
U-234 5 2665E-05 11,990 37
U-235 -1.4487E-06 11,990 37
U-236 7 5888E-06 11990 37
U-238 -2 6129E-07 11,990 37
Y-90 64180E-01 11,99037

-- Other Radiornucides
4111. Template Selection Sunmnary. Bwunup Sumnwry. and Checks

,'~ LTemplate Selection Summary
I From SFD Used

+ Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Cladding ZIRC JRC

BOL HNM Constituents U U
S OL Enrichmert % 2 982 0 to 5

Bumup Summary (MIWdf d)2

W I From.^ SFD Estimated
Nominal 310.891 11,99037

Bounding 5318.51 23 980 74

I Crh.cis

Thermal Power

Nominal Heat Bounding
Output Heat Output
(watts) , (wvatts)

126E+00
1 69E-02

23,98 ) 10E-02 I 82E-01 I 2.17E+02 4 34E+02
A,_1 15 1015_1AA _ _ .T_0 00 8 57E-02 8 25E-02 8 57E-02

23,980.74 000E+00 7 770E+03 1254E+04
1 14E+04 2 29E+04

T otrti i ct^ai

Basis for Parameter DifHerences:

Basis for buumup used in estimate:

No il e ay c Isdaed from tie Ieavy ineta mast dlessoye
[iwiofa b~raisq sosiatfe tl be twice reeeral WimSScp

Bumup Multiprier I GIven Burnup Estimated EOL HNMGwen EOL NM
12.01 2261 100Nomial

Bounding A_. ...
2611 45I1

AAAA-A AA ._ .

'Reactor "tdiown., core removal. storage shopping or other date confimng that Irradiation ceased for uel

'Total bunup for an fu associated with ths worksheet must be dvided by S0L heavy metal mass to get speciic bumup values (MWdctt)

DOE/SNF/REP-078
Reviskio 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Termqat In fibon,, -,

Fuel Name: BRP-C
SNF D t 24

Fuel Units & Descr: 4 - 11 X I1 ROD ARRAY
Heavy Metal Mass BOL-468 948kg, EOL=459 844kg
ROD Storage Snee INEEL

'Fuel decay start datde 1968
Estimates as of. 2030

Template' PWR (ght Water. Zirc. 0 to 5%. 1U
'Template Surnup(MWd): 61 92

Template BOIL Heavy Metal Mass (MT). 0 00176911
Template Decay Trne- 50 years

Estenated
Canister usage.

Bare Fuel Transfer

11. 174268-4m X,, Xb b Y. Yb Gamma Sources

Photort Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy pttotons/seC

Radtionuclide Template Fuel Burnup (MWW~ Bumnup (MWdf) (CiI Inventonies(CQ) Inventories{CQ) Group (bounding)
Ac-227 710733E-09 11298.83 11,722.29 00OOE+00 121 E- 34 1+26EO25 Avg MeV
Am-24t I 4751E-01 11.29883 11,72229 0OOE+00 4.67E+03 4 73E+03 03050 4460E+14
Am-242m 26809E-04 11,29883 11,72229 OOE+00 3203E+00 314E+00 00250 8s93sE+13
Am-243 62484E-04 11,29883 11,72229 OOOE+00 1 6E-00 7 32E+001 00375 8423E+13
C-14 497820E-05 11,29883 11,72229 0OOE+00 5240E-01 561E-01 010575 1054E+14
CP-36 8 0297E407 11.298 83 11,722 29 O OOE+Ott 9 07E-03 9 41 E-03 0 0850 4 925E+13
Cm-243 I 7426E-04 11298 83 11,722 29 O OOE+OO 1-97E+00 2 04E+00 01250 3 276E+13
Cm-244 27616E-02 11,29883 11,72229 OOE+00 3.12E+02 3724E+02 02250 41205E.13
CEO-1 3 561770-04 11.29883 11,72229 OOE+00 402E+00 4217E+00 03750 1 816E+13
Cs-134 2 6260E-07 11.298 83 11.722 29 0008+00 2 97E-03 308E-03 05750 4276E+14
Cs-135 94433E-0 11.29883 11,72229 OOE+00 163E+01 169E01 0285000 4175E+12
Cs-t37 98a870E401 11,298t83 11,722 29 O OOE+OO 1.12E+04 1.16E+04 1 2500 2 657E+12
Eu-154 6 0320E403 11,298 83 11,722 29 O OOE+OO 6 82E+01 7 07E+01 1 7500 1 168E+11I
Eu-tSS 2 1770E404 t11,298 83 11,722 29 O OOE+OO 2 46E+00 2.55E+00 2.250Ct 1 920E+07
Fe-SS 7 9296E407 11,298 83 11,722 29 0 OOE+OO 8 96E403 9.30E403 2 7500 6 767E+07
H-3 8 9486E403 11,298 83 11,722 29 OOO0E+OO I 1E+02 I105E+02 1 3 5000 4 828E+06

0 OOE+00 1.11E-02 1.15E-02 I 50000 2 064E+06 Li1.26E+02 7 0000 2 377E+05
11 0000 2730E+04

Pa-231 1 4703E-09 11,298 83 11,722 29 0 OOE+00 1 66E-05 1.72E-05
Pb-210 1 6828E-10 11,29883 11,72229 0OOE+00 1.90E-06 1 97E-06
Pm-147 69606E-06 11,29883 11.72229 008E+00 786E-02 8.16E-02
Pu-238 66263E-02 11,29883 11,722.29 0OOE+00 749E+02 777E+02
Pu-239 1 1618E-02 11,298t83 11,722.29 8OOE+00 1 31E+02 1 36E+02
Pu-240 1 5142E-02 11,29883 11,72229 OOE+00 1 71E+02 178E+02
Pu-241 43766E-01 11,29883 11,722.29 OOE+00 495E+03 513E+03
Pu-242 64260E-05 11,29883 11,72229 000E+00 7.26E-01 7.53E-01
Ra-226 38501E-10 11,29883 11,722.29 000E+00 435E406 4.51E-06
Ra-228 52955E-12 11.29883 11,722.29 0OE+00 598E-08 6.21E-08

UI
__j

Ru-106 2 0413E-14 1129883 11,72229 000E+00 2 31E-10 2 39E-10
11,722.29 O OOE+00 1 40E-01 1 45E-01

Sr-90
Tc-99
Th-229 1 5644E-10 11,29883 11.72229 0OOE+00 1 77E406 1 83E-06
Th-230 11,298 83 11,72229 0 OQE+00 3 16E-04 3 28E-04

11,29883 11,72229 0O8E+00 599E808 6.22E-08
11,29883 11,72229 OOQE+00 1 71E-03 1 77E-0351

4 1005E-07 11.298 83 11,722 29 0 8OE+00 4 63E-03 4 81E-03 Thermal Power
11,722 29 0 0QE+00 2 92E-04 3 03E-04
11,72229 OOQE+00 595E-01 617E-01

0 00 3 67E-02 2 04E-02 3 67E-02

Nominal Hset Bounding
Output Heat Output
(Watts) (Watts)-1t44E

U-236
U-238
Y-90
Other Radion

7 5888E-06 . 11.298 83 11,722 29 0 OQE+O 8 57E-02 8 90E-02 I 2.04E.02 2.12E+02
E01 1 49E-01 1 52E-01 Total Total

Ill. Temqlate Selectoe Sumarn , Burnup Summary, and Checks -> f - , - - > E

ITemplate Selection Summary

From SFDt j Use I
Reactor Moderator FUGHrWATER UGHedTS

Fuel Cladding ZItRC G ZIRC
I BOLHUCondtituenrts U I u

Basis for Parameter Differences: Ii
BCIL Enrkchment % 3 626 | 010o5 t

Burnup Summary (MWd)' Basis for bumup used in estimate,

From SFD Estimated
Nominal bii 11i3 1 8657 O9 Nimnilbtrr.i taken bed y fray SFD lcoreed to MWd)

Boundig |911m2s 17,31419 aBo9t urruKm takenbredl" ohi SFD (conevted o0 VWd)

7Checks

Ij

Nominal I

Estimated Bumup, I
surnup Mu ittiper Given Bumup Estimated EOL HM/Given EOL HNM

0 691 0 711 o.
0711 14Bounding I

Reactor shutdown, core removal. storage. shlpping or other date confrnnsng that irradation ceased for huel

vTotda bumnup for all fuel assoclated wit this worksheet must be dvided by 830L heavy metal mass to get spedfc bursup values IMWSUT)

t
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Fuel Radlonucilde Inventory Worksheet

.L Fuel and Template Infornattion ,,,, ,
Fuel Name BRP-DI

SNF ID #- 25
Fue Units & Descr 4 - 9 X 9 ROD ARRAY
Heavy Metal Mass- BOL=548.2likg EOL=508.336kg
ROD Storage Site INEEL

'Fuel decay start date 1968
Estimates as of 2030

Template PWR (LghttWaterZlrc Oto 5%, U)

'Template Burnup(MWd) 61 92
Template BOL Heavy Metal Masa (MT) 0 00176911

Template Decay Time 60 years

Eshrnated
Canister usage

Bare Fuel Transfer

a.,rstimates ' , - -- m xn X. b Y. Y. I Gamma Sources

CUMWd From Nominal Boundig Fuel Inhbial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Bumup (MWdf) (Co) lnentories(CI) Inventories(Ci)

I nolon ToxalI Energy Photons/sec
Group (bounding)Radionuclide

1 0733E-09 37,98638 75,972 75 00
1 4751E-01 37,98638 75,97275 00
2 6809E-04 37,986 38 75,972 75 0 0

8 15E-05 Avg MeV
112E+04 I 00150 2891E+15
2 04E+01 I 0 0250 5793E+14

6 2484E-04 37,986 38 2 37E+01 4 T5E+01 I o 0375 5 459E+14

C-14 4 7820E-05 1 82E+00 3 63E+00 I 00575 6 831E+14

CI-36 8 0297E-07
Cm-243 1.7426E-04
Cm-244 2 7616E-02
Co-60 3.561 0E-04

0 00E+0O 3 05E-02 6 OE-02 I 00850 3192E+14
O-OOE+00 6 62E+00 1 .

75.972 75 0 OOE+00 1 05E+03 21
75,972 75 O.OOE+00 t

Cs-134 37,986.38 75,972.75 0 00E+00 0 5750 2 771E+15

37,986.38 75,972.75 0 C +00 0 8500 2-706E+13

9 5870E-01 37,986.38 7 7 51E+04 12500 1 722E+13

6 0320E-03 37,986.38 2.29E+02 4 58E+02 1 7500 7M51E+t1
I noF nn 27E.+^ 1 65E+01Eu-i155 2 1770E-04 , wc| w O -----.-w - .~ .

Fe-55 7 9296E-07 0 W0E+WO 3.01 E-02 . 6 02E402 27

L Kr-85
5.972 75 0 wE+00 3 40E+02

75.972 75 0 0E+00 3 73E-02
75.972 75 0 0E+00 4 C 1.540E+06

37.986 38 75.972 75 0 OwE+00 110000 1 769E+05

I 4703E-09 37,986 38 75,972 75 0 C E-04

1 6828E-10 37,986 38 3 128E-05

IPU-238
Pu-239

6 9606E-06 37,986 38 2 64E-01 5.29E-01

6 6263E-02 2.52E+03 5 03E+03

1 1618E-02 0 00E+00 4 41 E+02 8 83E+02

Pu-240
Pu-241

2 37,986 38 75.972 75 0 00E+00 575E+02

1 37,986 38 75,972 75 000E+00 1 66E+04

S 37,986.38 75,972 75 0006+00 244E+00

1t

a-P228
Ru-106
Se-79
Sn-126
Sr-90
Tc-99

3 8501 E-10
5.2955E-12
2.0413E-14

- 12376E-05
2.5210E-05

37.986 38
37,986 38

1 46E-05 2 93E-05
2 01E-07 4 02E-07
7 75E-10 1 55E-09

37,986.38 75,972 75 0 OOE+00 4 70E-01
37,986 38 75,972 75 0 00E+00 9 58E-01
37,986.38 75,972 75 0 00E+00 2 44E+04
37,986.3 75,972.75 000E+00 I 50E+01
37,986.38 75,972.75 0 00E+00 5 94E-06

9 40E-01
1 92E+00

E-08 37,986.38 75,972.75
5 3D36E.12 37 086 38 75; 72.7..

1 06E-03 2-13E-03
2 01 E07 4 03E-07
5 75E-03 1.1 5E-02
1.56E-02 312E-02

T1-208
U-232

1.5136E-07
4 1005E-07

37.986 38 75,97275
37.986 38 75,972 75 Thermal Power

Noinlea Bonin
U-233 2 5856E-08
U-234 5 2665E-05
U-235 -1 4487E-06
U-236 7 5888E-06

9 82E-04 1 96E603
0 00E+00 2 00E+00
3 40E-02 0 00E+00

4 00E+00
3 40E-02

Noninal Heat Bovunding
Output Heat Output
(Watts) IWattat

37,98

U-238 -2 6
Y-90 6 4
Other Radionucbtes

6129E-07

75,972 75 0 0)E+00 2.88E-01 5S77E41

000 1 79E-01 1 69E-01 1 79E-01
75,972 75 0 00E+00 2 44E+04 4 88E+u4

3.62E+04 7.24E+04
as =

6J7E+02 1.37E+03
Total Total

It1. aeecSde Sur

Template Selection Summary _
From SF0 Used

* i Reactor Moderaor.s IGHTWATER UGHTWATER

Fuel Claddin[ ZIRC ZIRC
BOL NM Constituents- U U

BOL Enrtchment %:I 2.873 otAS

IJ 8umu Summary IMWd)Z EF--D-T siae

Basis for Parameter tifferences:

Basis for bumup used In estimate

I
L��

Nominal I gm I llwir bia- _ N r calktated hom 1 heavy meta mass desbtyed

Bovu nding I |n 9 0 75 972 7. ing bs asuiled lobe tr reomnrial Suri

Estimated Bumupl
Bumup Multtgli Given Bumup Estntated EOL HM/Glven EOL HM

Nominal I 98g 421 1024

It- _.

| Bounding -Il Al no

'Reactor shutdown. core removal, storage, shipping or other date corfirming that irradation ceased for lel

2
Total bumup for all Suel associated witi this worksheet must be divided by BOL heavy metal mass to get spetific bumup values (MWdM)

__ DOEISNF/RlEP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
1. Fuel and Template nformatio, ,

Fuel Name BRP-D2
SNF iD . 26

Fuel Units & Dexc. 2*7 X 7 ROD ARRAY
Heavy Metal Mess: BOL=233 593kgT EOL217 098kg
ROD Storage Site: INEEL

'Fuel deay start datea 1968
Estimates as ort 2030

Temptate' PWR Pghl Water Zir.. 0 to 5%. U)
'Template Bumup(MWd) 61 92

Template 0OL Heavy Metal Mass (MT): 0 00176911
Te..mlate Decay Tme s yea s

Estimated
Canister usage:

Bare Fuel Transfer

U. Esbnates - m FX x. b y. y, Gamma Sources

CiMWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWd)O Burnup (MWd)' (Ci) lnventories4Ci) Inventontes(Cil

Photon Total
Energy Photons/sec
Grouo (boundinalRadionuclide AA_^A -- n

AC-Z7 1 0/.SdtU- I 0,ttso.~U J1,J/U 41 U UUL+UU I WiL-U5 3 37E-05 Avg
Am-241 1 4751E-01 15,68520 311,37041 OOoE+00 231E+03 463E+03 00C

70 41 0 OOE+00 4 21 E+00 8 41 E+00 0C
9 80E+00 1 96E+01 0 0375 Z254E+14

C-14 I SoE+00 00575 2f821E+14
CI-36 8 0297E-07 15.685 20 31., 2 52E-02 00680 1318E+14
Cm-243 1 7426E-04 15-68520 31,370 41 OOOE+00 273E+
Cm-244 27616E-02 . 15,68520 31,37041 OOOE+00 433E+i
Co-60 35610E-04 15,68520 31.37041 OOOE+00 559E+

01250 8768E+13
1 125E+14
4 860E+13

-- --- --

Cs-1 35
Cs-1 37
Eu-1 54
Eu-1 55

Z tzltEu-07 15,t650U 31.3[U041 OuOOE+UO 412E-4
1 4433E-05 15,685 20 31.370 41 0 OOE+00 2 26E-01 4 53E-01

31,37041 OOOE+00 1 55E+04 3.10E+04 1 2500
3 946E+01 1 89E+02 17500 3 1265E+11

341 E+00 6 83E+00 22500 5 138E+07
Fe-55
H-3 8 9486E-03 15.685-20 31.370i
1-129 9 8288E-07 15,685.20 31.370 41 OoOE+00

249E-02
2 81 E+02
3 08E-02
3 36E+02
3 74E-01

27500 1 811E+08
3 5000 1.292E+07

Uii 0707E-02 15,685-20 31.370 41 0 oOE+00 i 68E602
7E-05 15,685.20 31.370 41 0 OE+OO 1 87E-01 I

2 31E-05 4 61E-05
Pb-21 0 2 64E-06 5 28E-06
Pm-t147
Pu-238 6 6263E-02 15.685 20
Pu-239 1.1618E-02 15.685 20 31.370 41

2 18E-01
2 08E+03
3 64E+02
4 75E+02
1 37E+04

Pu-240 1 5142E-02 15,685 20 31,370 41 0 00E+00
U!

-01 15,68520 31,37041 00DE+00 686E+03
0 00E+00 1 01 E+00 2 02E+00

Ra- -06 1 21E-05
Ra-228 5 2955E-1 2 I E-07
Ru-1 06 2 0413E-14 15.685 20 31.3704
Se-79 1 2376E-05 15,68520 31,37041 000E+00 1

5 20 31,370 41 0 00E+00 3 95E-01 791E-01
0 00E+00 1 01E+04

Tc-99
Th-229
Th-230
Th-232

2 01 E+04
1.23E+01

1 5644E-10 15.68520
2 7972E-08 15.68520 31.370 41 I
5 3036E-12 15,68520 31.370 41 0 00E+O0 8

Tl-208 1 5136E-07 15,68520 31t370 41 000E+00 2 37E-03
U-232 4 1005E-07 15,68520 31,370 41 0 00E+00 6 43E-03
U-233 2.5856E-08 15,68520 31t370 41 0 00E+00 4 06E-04

52665E-05 15,68520 31.37041 000E+00 826E-01 1 65E6+00
-1 4487E-06 15,68520 000 1 42E-02 000E+00 1 42E-02
75888E5-06 15,68520 31.37041 000E+00 1.19E-01 238E-01

oF1S>0ciE7- - - - - -~o .

Thermal Power
Nominal Heat Bounding

Output . Heat Output
(Watts) (Watts)
2.84E.02 5 67E02

Total Total

U-236

t0, 15o5u U LOi W 7 3-02 7.22E-02 7 63E-02
31,37041 00DE+00 1 01E+04 201E+04

t 49E+04 2 99E+04
IlIt.Template Selection Sunmary, Burnup Summary, and Cleckla 5 I- 5* '- -_ - ___

ITemplate Selection Summary I
From SFD Used 1

Reactor Modertor [ UIGHTWA7ER UGHTWATER |
Fuel Cladding ZIRC ZIRC

BOSL HM Constituents I U I U

tasis for Parameter Dtferences: Ui
BOL Enrichment % 2 811 0 to 5 I

Bumup Summary (MWd)a Basis for bumup used in estimate:

From SF0 Estimated
Nominal 1 06191 15,685.20 Nomial bumuit calutated tom the heavy metal mass desseed

Boundeig 1 641 46 31 370 41 Boixd burDp assumed Is tbaWe somnrs bWin.ix

lChecks|

U
I I

Estimated Bumup/
Bumup Muitiprr Given Bumu

1.92 14 7;
3°84 1911

Nominal I[ Bounding

Estimated E04 HMtGlven EO. HM
I 102

Reactor shutdown, core removal, storage. shippeig or other date confirming that Irradation ceased tor uel

'Total bumuP lort tuel associated with this worksheet must be dlvided by 804. heavy metal mass to get specific bmrammup values (MWdM)

DOE/SNF/REP-078
Revision 0

March 2003
Page D-58 of D-585
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information ,_ _ -1 I

Fuel Name 8RP-E
SNF ID 27

Fuel Units & Descr 18 - 9 X 9 ROD ARRAY
Heavy Metal Mass OL-2443 466kg EOL-2420.588kg
ROD Storage Site WNEEL

'Fuel decay start datle 1972
Estimates as of 2030

Temptate PWR (LUght Water, Zirc, 0 to 5%, U)
'Template Burnup(MWd): 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Tem-lote Dfav Trme 50 years

Estimated
Canister usage-

Bare Fuel Transfer

II. Estimates , m X. X, b Y. Ybi Gamma Sources

Radionuclide
___ AC-227

AM-241
Am-242rr
Am-243
C-14
Ct-36

- Cm-243

CitMWd From
Template
I 0733E-09
1 475tE-01
2 6809E-04
6 2484E-04

33.700 28 0 OOE+00 3 13E-05 3 62E-05 Avg MeV
33,70028 0OOE+00 430E+03 497E+03 I 00150 1282E+15
33.700 28 0 OOE+00 7 82E+00 9 03E+00 I 0 0250 2.570E+14

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Burnup (MWd?' Burnup (MWd)' -(CiI) lnventories(CQ) Inventones(Ci) Group (bounding)

9.160 32
29.16032 33.700 28 9OOE+00 1 82E+01 211E+01 0 0375 2.421E+14

4 7820E-05 29.16032 33.700 28 0OOE+00 1 39E+00 1 61E+00 0 0575 3030E+14
8 0297E907 29,160 32 33,70028 OOE+00 234E902 2 719E02
1 7426E-04 29,16032 33.700 28 0 OOE+900

Cm-244 2 7616E-02 29,160 3

00850 1.416E+14
01250 9419E+13
02250 1209E+14
0 3750 5220E+13
0 5750 1.229E.15

Co-60 3 561 OE4
Cs-134 8 85E03
Cs-t 33.700 28 0 OOE+00 4,21E-01 4 86E-01 0 8500 1200E+13

Cs-137 9 8870E-01 29,160 32
Eu-154 6 0320E903 29,16032
Eu-155 21770E404 29,16032
Fe-55 79296E-07 29,16032
H-3 8 9486E903 29,160.32
1-129 98288E-07 29,16032

_ _Kr-85 1 0707E-02 29,160.32
Np-237 1 1927E-05 29,16032
Pa-231 1 4703E-09 29,160,32
Pts210 1 6828E-10 29,16032
Pm-147 6 9606E-06 29,160,32

Pu-238 6 6263E-02 29,160.32
Pu-239 t 1618E402 29,160.32

'i 7 o n mr-ncrv * 55ixs.fA la"ri 1 2s0 7638+12
- - - - -

33.70028 OOOE+00 1 76E+02 2 03E+02 I 1 7500 3,358E+11
33,700 28 0 OOE+00 6 35E+00 7 34E+00 2 2500 5520E+07
33,70028 0OOE+00 2.31E-02 2 67E-02 27500 1.945E+08

3 5000 1 88E+07
5 0000 5.933E+06
7 0000 6835E+05
11 000 7.849F+044 02E-01

4.29E-05 4 95E05
33.700 28 0 OOE+00 4 91 E-06 5 67E-06
33,700 28 0 OOE+9 2.03E-01 2,35E-01
33,70028 OOE+00 1 93E+03 2 23E+03

Pu-240 1 5142E-02
Pu-241 4.3766E-C 1 47E+04

Pu-242 2 17E+00

Pa-2 ) 28 0 OE+000 1-12E-05 1,30E-05
1 160,32 33.700 28 0 OOE+00 1.54E-07 1.78E-07

E-14 29.160-32 33.700 28 0 OOE+00 5 95E-10 6 88E-10
a.-7 1t2376E-05 29,160.32 33,700 28 0 00+.00 3 61 E-01 4 17E-01

iSn-126
Sr-90

ITc-99
Th-329T

2 5210E05 29,160.32 33,70028
6 4163E-01 29,160.32

4-56E-06 5-27E-06
33.700.28 0 OOE+00 8 16E-04 9 43E-04

E-12 29.160 32 33,700.28 0 OOE+00 1.55E-07 1 79E-07
TI-208 1.5136E-07 29,160.32 33.70028 OOE+00 441E-03 510E-03
U-232 4-105E-07 29.16032 33,70028 9OOE+00 120E-02 1t38E-02 Thermal Power
U-233 2.5856E-08 29,16032 33,70028 OOE+00 7.54E-04 8 71E-04 Nominal Heat Bounding
U-234 52665E-05 29,16032 33,70028 00E+00 1.949E+00 I77E+00 Output sI Heat Output
U-235 -1 44879-06 29.160 32 0 00 1 58E-01 11 6E-01 1 58E-01 (watts) - (Watts)
U-236 75888E-06 29t16032 33,70028 0OOE+00 221E-01 2.56E-01 5.27E+02 610E+02
U-238 -2 6129E-07 29,16032 0 00 797E-01 7 89E-01 7 97E-01 Total Total
Y-90 64180E-01 29,160 32 33,70028 0 OOE+00 I 87E+04
Other Radftnuctides

-1 n -tt dd

2 78E+04
r.unn_.n C ek I-- "'-, 1-

Template Seectin Surnmary
From SFD Used

Reactor Moderator UGir WATER LIGRTWATER
Fuel Cladding DRC ZIRC

BOL NM Constuents U
SBOL Enrichment % 2995 0 to S

Bumup Summary (MWId)
5  

I
From SFD Estimated

! Boundmngl 33 7W.M 43 51179

Basis for Parameter Differences-

8asis for burnup used in estmate

4anival bum taken drecty from SFD (rhwled ID tWd)
tondeng irsp taken r *ectiy km SFD cmeiled t t MWd)

Esttmated Bumupl
Burmup Multiplier Giver Bumup Estmnated EOtL HM/Given EOL NM

Nominal 034 075 100|
Bounding [_ 0m9 14

'Reactor shutdown. core removal, storage, shipping or otier date confinming that irradcaon ceased for luel

'Total bumu~p tor all fuel assodated with tiis woriksheet must be dvided by 80L heavy metal mass to get specific burnup values (MWdMT)

D OEi'SNF/RtEP-078
Revttaon 0

March 2003
Page D-59 of D-585



Fuel Radionuclide Inventory Worksheet
L Feand Template Iormonfory oe

Fuel Name BRP-EG
SNF tD t: 28

Fuel Units & Descr 33- 9 X 9 ROD ARRAY
Heavy Metal Mass. BOL.4566 956kg. EOL.419278kg
ROD Storage Site. INEEL

'Fuel decay start dale: 1973
Estinates as of, 2030

Templatea PWR (Uight Water. Zlrc. 0 to 5%. U)
5

Tehmptte Bumnup(MWd): 61 92
Template BOL Heavy Metal Mass (MT). o 00176911

Template Decay Tame- 50 years

Estimated
Canister usage

Bare Fuel Transfer

11. Estimautes in X. v Zx, b Y. Yb Gamma Sources

Photon Total
CV/MWd Frotn Nominal Bounding Fuel Initial Activity iNominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bu mup (MWd)e Bum up (MWIWd (ClO In ventories(Cl) Inventonees(Ci) G roup (bounding)
AC-227 1 0733E-09 140,43508 280,87016 000E+00 1 51E-04 3401lE-04 Avg MeV
Am-241 1 4751E-01 140,43508 280,87016 0 00E+00 2 07E+04 414E+04 0.0150 1069E016
Am-242m 26809E-04 140,43508 280,87016 000.0E+O 376E+001 1 008+01 00250 2142E+15
Ar-243 62484E-04 140,43508 280,87016 0 00E00 9877E+01 175E+02 00375 2 018E.15
C-14 47820E-05 140,43508 280,87016 000E+00 6.72E+00 134E+01 00575 2525E+15
C-367 0297E-07 140,43508 280,87016 000E+0O i113E-01 2.26E01 010250 1 180E+t1
CE-243 i 7426E-04 140,435 08 280,87016 000E+00 245E+01 489E+0 0 1250 7850E8+14
Cm-244 2716E-042 140,43508 280,87016 000E+00 388E+03 7176E+03 02250 1007E.15
Co-60 3 561 OE044 140,435 08 280,870 16 0 00E+00 5 O0E+01 1 ODE+02 0 3750 4 351 E+14
Cs-134 2 6260E-07 140,435 08 280,870 16 0 0E+00 3 69E-02 7.38E-02 5750 1 025E+16
Cs-t35 14433E-0 140,43508 280,87016 000E+00 2.03E+00 405E+00 3500 1100E+14
Cs-t37 9 8870E-01 140,435 08 280,870 16 0 0CE+00 1.39E+05 2.78E+05 1 2500 6 366E+1 3
Eu-154 6 0320E403 140,435 03 280,87016 0 0CE+00 8A47E+02 1 69E+03 1 7500 2799E+12
Eu-155 2 17'70E04A 140,435 08 280,870 16 0 00E+00 3 06E+01 6 11E+01 22-500 4 600E+08
Fe-55 7 9296E-07 140,435 08 280,870 16 000DE+00 t.iiE401 2.23E401 2 7500 1 621 E+09
H4~ 8 94ii6E403 140,435 08 280,870 16 *000E+00 1.26E+03 2 51 E+03 3 50C0 1 157E+08

Li
Pb-210 1 6828E-10 140,43508 280,87016 000E+00 2.36E-05 4.73E4-5
Pm-147 6 9606E-06 140,435 08 280,870 16 0 00E+00 9.78E-01 1 96E+00
Pu-238 6 6263E-02 140,435 08 280,870 16 0 00E+00 931E+03 1 86E+04
Pu-239 1 1618E-02 140,435 08 280,670 16 000E+00 1 63E+03 326E+03
Pu-240 1 5142E-02 140,435 08 280,87016 0 00E+00 2 13E+03 4 25E+03
Pu-241 43766E-01 140,435 08 280,87016 000E+00 6.15E+4 1 23E+05
Pu-242 6 4260E-05 140,435 08 280,870 16 0 O0E+00 9 02E+00 I 80E+01
Ra-226 38501E-10 140,43508 280,87016 000E+00 541E-05 108E-04
Ra-228 52955E-12 140,43508 280,87016 0008+00 744E-07 1 49E-06
Ru-106 20413E.14 140,43508 280,87016 000E+00 287E-09 573E-09
Se-79 1 2376E-05 140,435 08 280,87016 0 00E+00 1 748+00 3 48E+00
Sn-126 2 5210E-05 140,435 08 280,87016 0 00E+00 3 548+00 7 08E+00
Sr-9O 64163E-01 140.43508 280,87016 0008+00 901E+04 180E+05
Tc-99 3 9357E-04 140,435 08 280,870 16 000E+00 5 53E+01 1 11E+02
Th-229 1 5644E-10 140,43508 280.87016 000E+00 2 20E-05 439E8-5

lb

Th-230 2 7972E408 140,435 08 280 870 16 000OE+00 3 93E403 7 86E403
Th-232 5 30361E-12 140,435 08 280,870 16 0 O0E+OO 7 45E407 1 49E406
Tl-208 1 5136E407 140.435 08 280,870 16 0 00E+OO 2 13E402 4.25E402
U-232 4 1005E407 140.435 08 280,870 16 000OE+00 5 76E402 1 15E-01
l)-233 2 5856E-08 140,435 08 280,870.16 0 00E+00 3 63E403 7.26E403
U-234 5 2665E405 140,435 08 280,870 16 0.00E+00 7 40E+00 I 48E+01
U-235 -1 4487E406 140.435 08 0 00 3 47E-01 1 43E-01 3 47E-01
U-236 7 5888E406 140,435 08 280,870.16 00O0E+00 I 07E+00 2 13E+00
U-233 -2 6129E-07 140,435 08 0 00 I 48E+00 1 44E+00 I 48E+00
Y-90 6 418SE01~ 140,435 08 280,870.16 000OE+00 9 01 E+0A 1 80E+05
Other Radionuclides I 34E+05 2 68E+05

Il. Ttnniate Seiedfion ummry Burnup Sum sanarAChecks' SR >
Template Selection Summary ____--I

From SFD Used Basts for Parameter Dtfferences:
Reactor Goderator UGHTWATER UHTWA1ER

Fuel Cladding ZIRC ZIRC
BOL HU Constituents UU

BOL Enrichment % 3 513 oS to5

Bumup Summary (MWd)a Basis for bumup used in estimate:
From SFD | Estnaed

Nominal 960.8409 9 140 43s508 Naa bmnW caslcated from te heavy metal mass destoyed.
Bounding 83.85844 280 87016 Bounding hMV osned s obe twice nominal btunp

[Checks -1

Thermal Power
Nomiunal Heat Boundingt

Output Heat Output
(watts) (Watts)
2.54E+03 8 08E+03

Total Total

Li
2j

Estimated BumupI
Burnup Multipter Given Burnup I Estimated EOL NM/Given EOL NM

0 88 2311 1o
176 376

Nomimtl

I Boundimg
'Reactor shutdown, core removal, storage, shipping or other date confirmnig that irradiabon ceased for tuel

'Total bumup tor alt fuel associated with this worksheet must be civided by 60L heavy metal mass to get speearic burnup values (MWddMT)

DOE/SNFIREP-078
Revisionl 0

March 2003
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Fuel Radionuclide Inventory Worksheet

DFuel and Template Infonmuton_
I Fuel Name ERP-EGwF

SNF ID # 1081
Fuel Unts & Descr 4. 9 X 9 ROD ARRAY

Heavy Metal Mass BOtL.53.686kg EOL-541 107kg
ROD Storage Site INEEL

'Fuel decay start date 1973
Estimates as of 2030

Template PWR (Light Waler, Zirc 0 to 5%, U)

'Template Sumup(UMrWd) 61 92
Template 0OL Heavy Metal Mass (MT) 0 00176911

Ternpbte Deeay T-me 50 years

Estirmated
Canister usage

Bare Fuel Transfer

- .. r0 yn
- 11. Eearwrtes - m ID Y. Yb -- mrn aour e

1�

CiMJWd From Nominal Bounding Fuel InmtIal Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Cl) Inventones(Cl) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)

it.
Ac-227 1.0
Am-241 1.4

_ . ., ^ t^, . tn . "tC ^£ ^ K7C
23,92445 0 0EV+00 128E-05 Z WL7tZa

23.924 45 000E+00 1 76E+03 3 53E+03

- Am-242rn 23.924 45 0 OOE+00 321 E+00 6 41 E+00

Avg UeV
00150 9103E+14
00250 1.824E+14
00375 1 719E614
00575 2151E+14
0 0850 1 005E+14

An-243 1,962.22 23.92445 0 00E+00 7 47E+00
11,962.22 23,924 45 0 OOE+00 f

8 0297E-07 11t96222 23,924 45 0 u0E+00
1 7426E-04 11,96222 23,924 45 E+00 0 1250 6 687E+13

27616E-02 11,96222 23,924 45 6 61 E+02 0 2250 8 581E+13

Co-60 3 5610E-04 11 E+00 8 52E+00 0 3750 3706E.13

Cs-134 2 6260E-07 314E-03 6 28E-03

Cs-135 E+00 1 73E-01 3 45E-01

Cs-1137 11.962 22 23.924 45 0 00E+00 1.18E+04 2.37E

0 5750 8 727E+14
0 8500 8 522E+12
1.2500 5423E+12
17500 2 384E+ll
2.2500 3 918E+07

Eu-1154-
- Eu-1155

Fe-55

K~r-53- Np-237

11.962 22 23,924 45 0 00E+00
.-04 11.96222 23,92445 000E+00

7 9296E-07 11.962 22 23,924 45 2.7500 1 381E+08

8 9486E-03 11,96222 23,924 4 E+02 3 5000 9 854E+06

9 8288E407 11,962.22 23,924 4 2 72 35E-02 6 50001 4211E+06
-0 o 2 56E+0 7 0 4~ 81:+^S1 0707E-02 --- -owtu t.w _ _

1 1 1 43E-01 285E-01 I 1tOO 5571t+04

Pa-231 14 12445 0 OOE+00 1 76E-05 3 52E-05

Pb-21 0 11,962.22 23,92445 000E+00 2 OIE-06
11.962.22 23.924 45 0 0DE+00 8 33E402Pm-r
1 t.962.22 23.924 45 0 OOE+00

- PU-40
Pu-241-
Pu-242-
Ra-226-
R Fa-22

- Fu-106

1.1 618E-02
1.5142E-02
4.3766E-01

11.96222 23,92445 00
11.962-22 23,92445 0 C

1 39E+02 2 78E+02
1 81E+02 3 626+02
5 24E+03 1 05E+04

-05 11,96222 23.924 45 0 00E+00 7 69E601
- 0 11,962.22 23,924 45 0 OOE+00 4 61E-06
-12 11,962.22 23,92445 6OOE+00 633E608
E-14 11.962.22 23,92445 000E+00 244E-10

1.54E+00

12.376E405
2.5210E-05
641 63E-01
3 9357E604

11,962.22 23.924 45 0 00E+00
11.96222 23.924 45 0 OOE+00
11,962 22 23,924 45 0 006+00~st-90

__ Tc-99
Th-229
Th-230-
Th-232
TI-208
U.-232

7 68E+03 1.54E+04
4 71 E+00 9 42E+00

16t44E-10 11,962.22 23,924 45 OOE+00 1.87E-06

27972E-08 11,962.22 23,92445 O.OOE+00 3.35E-04

53036E-12 11,96222 23,92445 006E+00 634E608
1.5136E-07 11.96222 23,924 45 000E+00 181E-03

4100SE-07 11.96222 23,92445 OOE+00 4916E03

2 5856E-08 11,962 22 23,924 45 0 00E+00 3 09E-04

5 2665E-05 11.962 22 23,924 45 0 OOE+00 6 30E-01

3 74E-06
6 69E-04
1 27E-07
3 62E-03
9 8E-03
6 19E-04
1 26E+00

Thermal Power
Nominal Heat Bounding

Output - Heat Output
(wafts) (watts)

2 16E+02 4.33E*02
t 1w7XS .1 AA447E4 1t.9222 00 416E-02

U-236 7 5888E-06 t1,96222 23,924 45 0 OE+00 1.82E-01
; A^_ ^; T_.b T_._.

uUU iOi.or-VI
U-238

- Y-90
_ Other Radionuclbdes

-2 641Z9L-/
6 4180E-01

I 1,962 ?2 U LO I OU=hl
11.96222 23,924 45 0 0E+00

I_

E041 1 580E41
E+03 1 54E+04
E+04 2 28E+04

T otal Tota

ieumar,. I

From SFD Used B

Rcts- t v LIGHT WATER _ UGHT WATER

Fuel Ilvn ZIRC ZIRC

BOL HM Constituents U U
BOL Enrichment % 3 478 0o b 5

lasis for Parameter DWfferences:

r__....... _ .I
|Burnup Summary (MWd)' IBasis for burnuo used In estimate,

From SFD I Estimated

I Boundino
8.5152 79(
8 583.941

11.96.212]Nrnlw trVr caloialed Ifmn ti MMa Petal nass destroe4d
23.924 4 ftrdq n ws brrspassed bto e tWmc wnmil burojsi

- - - -I _ _ _ _ _ _ _ _ _

Estimated Bumupt
Bumup Multiplier Given Bumup Estimated EOL HM/Grven EOL HM

062 . 1.40 1 100iNominal
Bounding I-

'Reactor shutdown, core removal, storage, shipping or other dte cnfirnning that krakaton ceased for ei

,_ 
5

Total bunup for a fuel associated with 6Ihs worksheet must be dvided by 9OL heavy metal mass to get specific burnup values (LIWdMT)

DOE/SNF/REP-078
Revision 0
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-L
Fuel Radionuclide Inventory Worksheet

L Fuel and Template Inforsation," -,.' Y

Fuel Nane 8RP-EP
SNF ID t 29

Fuel Units A Descr: 3. 9 X 9 ROD ARRAY
Heavy Metal Mass BOL-369 99kg. EOL.351 853kg
ROD Storage Site. INEEL

'Fuel decay start date: 1974
Estinates as of 2030

Templatec (Worst Case)
tTemplate Bumup(MWd): 62.5

Template BOL Heavy Metal Mass (MT): 0 00186865
TemoLate Decay rr` 50 yeass

Esimated
Canister usage:

Bare Fuel Transfer
I .L

11. F-stimates r , , m X. xb b Ye Yb Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuctide Template Fuel Bumup (MWd)? Bumup (MWdp (Co lnventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 2 5200E-06 17,236 64 34,47328 0 00E+00 4 34E-02 8 69E-02 Avg. MeV
Am-241 8 6432E+00 17.23864 34,47328 0 00E+00 1 49E+05 2 98E+05 00150 2953E+16

-t
-LAm-242m 1 5728E-02 17,236.64 34,47328 000E+00 2.71E+02 542E+02 00250 5.771E+15

Arn-243 1 6288E-02 17,236.64 34,473.28 0 00E+00 2 81E+02 5 62E+02 00375 4879E+15
C-14 1 2068E-01 17,236.64 34,47328 0 00E+00 2 08E+03 4 16E+03 00575 9216E+15
Cl-36 2 2849E-03 17,23664 34,473.28 0 00E+00 3.94E+01 7 88E+01 00850 3089E+15
Cm-243 6 0144E-04 17.23664 34,47328 0 00E+00 1 04E+01 2 07E+01 01250 2.186E+15
Cm-244 9 4880E-02 17,236 64 34,47328 000E+00 1.64E+03 3 27E+03 0 2250 2674E+15
Co-60 3 9052E+00 17,23664 34,473.28 0 OOE+00 6.73E+04 1 35E+05 03750 1157E+15
Cs-134 2 2139E806 17,23664 34,47328 000E+00 382E-02 763E-02 05750 1915E+16
Cs-135 4 3976E-04 17,23864 34.473.28 000E+00 7.58E+00 1 52E+01 08500 4194E+14
Cs-137 1_4887E+01 17,23664 34,473.28 000E+00 2.57E+05 5_13E+05 1.2500 1028E+16
Eu-154 37342E-01 17,23864 34,473.28 000E+00 6.44E+03 1 29E+04 1 7500 1 236E+13
Eu-155 8 4893E-03 17,236 64 34,473.28 0 00E+00 1 46E+02 2 93E+02 225r0 5.344E+10
Fe-55 53750E803 17,23864 34.473.28 000E+00 926E+01 1 85E+02 2 7500 9197E810
H-3 1 0472E801 17,23664 34,473.28 000E+00 1 80E+03 361E+03 35000 5.569E+07
1-129 1 0618E.05 17,23664 34,473.28 0 0E+00 1.83E-01 366E-01 o0000 2.353E+07
Kr-85 22717E401 17,236 64 34,47328 000E+00 392E+03 7 83E+03 70000 2 678E+06
Np-237 16400E-04 17,23664 34,47328 000E+00 283E+00 565E+00 | 110000 3055E.05
Pa-231 2 8688E06 17,236 64 34,47328 000E+00 4.94E-02 9 89E802

-L
-i

PF-210 47312E-08 17,23664 34.47328 000E+00 8.16E-04 163E-03
Pmi-147 32198E-04 17,23664 34.473 28 0 00E+00 5 55E+00 1.11E+01
Pu-238 -1 1924E+00 17.23664 000 475E+04 270E+04 475E+04
Pu-239 -4 8600E-02 17.236 64 0 00 5 75E+03 4 92E+03 5 75E+03
Pu-240 -3 0127E-01 17236 64 0 00 7 35E+03 2.15E+03 7.35E+03
Pu-241 -1 2917E+02 17236 64 0 00 1 89E+06 0 00E+00 I 89E+06
Pu-242 -1 1381E-04 17.23664 000 3 18E+0i 298E+01 3 18E+01
Ra-226 10760E-07 17,23664 34,47328 000E+D0 185E-03 371E-03
Ra-228 60160E-07 17,23664 34,47328 0 00E+00 104E-02 2 07E-02
Ru-106 13388E-13 17,236 64 34,473 28 0 00E+00 2 31E-09 4 62E-09
Se-79 19179E-04 1723664 34,47328 000E+00 331E+00 661E+00
Sn-126 1 6669E-04 17236 64 34,473 28 0 00E+00 2 87E+00 5.75E+00
Sr-9D 1.3859E+01 17,236 64 34,473 28 0 00E+00 2 39E+05 4.78E+05
Tc-99 6 7678E-03 17,236 64 34,473 28 0 00E+00 1 17E+02 2.33E+02
Th-229 22592E-06 17236 64 34.473 28 0 00E+00 3 89E-02 7 79E-02
Th-230 75955E-06 17,236 64 34.47328 000E+00 1 31E-01 2 62E-01
Th-232 6 0208E-07 17,23664 34,47328 000E+00 1 04E-02 2 08E-02
TI-208 75795E-05 17,23664 34,47328 000E+00 1 31E+00 261E+00
U-232 2 0521E-04 17,23664 34,47328 000E+00 3 54E+00 707E+00
U-233 3 6128E-04 17,236 64 34,47328 0 00E+00 6 23E+00 125E+01
U-234 12788E802 17,23664 34,47328 000E+00 220E+02 441E+02
U-235 5 7486E-04 17.23664 34,47328 1 59E-01 1 01E+01 2.00E+01

-1
Thermal Powser

Nominal Heat Bounding
Output Heat Output l
(Watts) (Watts)

U-236 23415E-04 17;236.64 34;47328 08E+a0 4205E+00 841E+00
U-238 13581E-04 17,236.64 , 34,47328 1 98+02 2402+00 4 01E+00
Y-90 13861E+01 17,23664 34,47328 OOE+00 239E+05 478E+05
Other Radionuclides 886E+05 1 77E+06
H1. Temoplae Selecton Summry. Burrup Sunmrn.e ali-t Checks ' * -I -

1 04E+04 2.05E+04
Total Total

-1
I iemplate Selection SuI

From SFD Used Basis ?or Parameter Differences:
Reactor Moderalor UGrT WATER (Worst Ca)

Fuel Cladding BZRC SSTilncorel Filb fe ddil doselyrh any tewatn templatei, therelce tie woratase tcan ate wa used
BOIL HM Constituents Pu and U U. Th. & Pu

ROL Fnicihmnt %I 0 7 0 to I no

u1-l
.

Bumup Summary (MWdf) _ ______|Basis for bumup used in estimate:
From SFD Estimated

Nominal 6 667 85 17236 64 s caloiatec from the heavy metal mass destayeti
Bounding 7131 56 34 473 2 gbp assure to be Wce r burou

Checks

Estimated Bumupl
Bu-up Mu pliar Given Bumup Estimated EOL HMIGIven EOL HM

Nominal I261 3112
Bounding Z 2.79[ 483

'Reador shutdown, core removal, storage, shipping or Other date conirmmrg that irradiaton ceased for fuel

'Total bumup lor all fuel associated wrth tlds workseteet must be dvkled by BOL heavy metal mass to get specrfic burnup values (MWdlMT) -1

-1
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Fuel Radionuclide Inventory Worksheet

D= Fuel and Template Infirmatio _
Fuel Name BRP-F

SNF ID# 30
Fuel Units & Descr. 13 - 9 X 9 RO ARRAY
HeavyMetal Mass BOL-1799104kg EOL=175675skg
ROD Storage Site INEEL

'Fuel decay start date 1974
Estimates as of 2030

Template PWR (Lght Water. Zirc. 0 to 5% U)

Template Burnup(MWd) 61 92
Template BOL Heavy Metal Mass (UT) 0 00176911

Template Decay Time 50 years

Estimated
Canister usage

Bare Fuel Transfer

1. Estirites i\ x.X b Y. Yb Gamma Sources

Photon Total

CI/MWd From - ' Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template - Fuel Bumup (MWd)
2

Bumup (MWdf - (CO bnventonees(CP Inventones(CI) Group (bounding)Radionuclide
Ac-227 80.535 99 0 DOE+00 4.32E-05

80.535 99 0 OOE+00 5 94E+03Am-241
80.535 99 0 OOE+00

Am-s 04 40.268 00 80,535 99 0 00E+
05 40268 00 80,535 99 0 001+

0 0375 5787E+14
3 85E+00 00575 7241E+14

8 0297E-07 40,268 00 E-02 6.47E-02 0 0850 3.383E+14

Cm-243
Cm-244

I 7426E-04 40,268 00 I 7.02E+00 1 40E+01 01250 2251E+14

2 7616E-02 +00 1 11E+03 2.22E+03 02250

Co-60 3 5610E-04 0,535 99 0 00E+00 1 43E+01 2.87E+01 C

Cs-134 0,535 99 0 00E+00 1 06E-02 211

Cs-135 80.535 99 0 00E+00 5 81E-01
I - .

_Cs-137 80.535 99 0 00E+00 3 98E+04

Eu-I 40.268 00 80.535 99 0 00E+00 8 025E+1 1
1.319E+081 40.268 00 80,535 99 0 0 E+01 22500

I 02g1`-0 An 00si nn 811 .11R 9 6 39E802 2 7500 4 649E+08

I H-3 8 9486E-03 40,268 00 80,535 99
1-129 9 8268E407 40268 00 80,535 99

- r-85 1 0707E-02 40268 00 80,53599

Np-237 1.1 927E-05 40,268 00 80,535-99
Pa-231 1A703E-09 40268 00 80,535 99
Pb-210 1.6828E-10 40268 00 80,535 99

Pr-147 6.9606E.06 40.268 00 80,535 99

Pu-238 6 6263E-02 40268 00 80.535 99
Pu-239 1 1618E.02 4026800 80.53599

E+02 7 21 E+02 3 5000 3 317E+07
3 96E-02 7 92E-02 5 0000 1 418E+07

)0 0E+00 4 31E+02 8 62E+02 70
0 00E+00 4 80E-01 96 III
0 00E+00
0 00E+00
0 00E+00

E+03 5 34E+03
4 68E+02 9 36E+02

Pu-240
Pu-241
Pu-242
Ra-226

1.51423E02
4 3766E-01

40268 00 6.10E+02 1.22E+03

0 80,535 99 0 00E+00 1.76E+04
3 80,535 99 0 00E+00 2.59E+00
0 80,535 99 0 00E+00 1 55E-05

80,535 99 0 00E+00 213E-07

3 52E+04
5.18E+00
3 10E-05
4.26E-07
1 64E-09
9 97E-01
2 03E+00

E-14 40268 00 80,535 99 0 C

1.2376E-05
2 5210E-05
6 4163E-01

40.268 00 80,535 99 0 C
40,268 00 80,1535 99 0 C
40,268 00 80,535 99 0 CSr-90

- Tc-99
No Th-229

Th-230
Th-232

2 58E+04 517E+04

-.04 40,268 00 80,535 99 0 00E+00 1 58E+01
.-10 40,268 00 80,535 99 0 00E+00 6 30E-06
E-08 40,268 00 80,535 99 0 00E+00 113E-03
E-12 40,268 00 80,535 99 O000E+00 2.14E-07

3 17E+01

1 5136E-07 40.268 00 80.535 99 0.00E+00 1.22E-02
3 30E-02E-07 40,268 00 80,535 99 0 00E+00 1 f

E-08 40.268 00 80,535 99 0 00E+00 1.C

Thermal Power
. .

. -MRF4 An40 2 00 n 805t3 CA 0
2 OBE-03
4 24E+00
1.37E-01

Nomial Heat- Bounding
Output Heat Output
(Watts) (Watts)-1.4487E-06 40268 00 0 00

U-236
i .U-238

Y-90

7 5888E-06 40268 00 80.535.99 0 OOE+00 6 I 1 I 7.E+02 146E+03
-A bldIL-t~ 412 --- - -n

-2 6129E471 402_8b 00J U W
6 41 80E-01 40268 00

5 73E-01 5 83E-01 I
2.58E+04 5.17E+04
3 84E+04 7.67E+04

T ot^J Totat

_ l Template Selection, Sunmury, Burnup, Summ .ariChecktj
Template Selection Summa

3 - From SFD Used
3,- Reactor Moderator UGHT WATER UGHT WATER

Fuel Cladding ZIRC ZIRC

BOL HM Constituents U U
I0. BOLEnrichment % 3.515 t0o s

: 1s _.-

Basis for Parameter Differences

I-

i

T-

II
I

Bumup Summary (MWd)c Basis for bumup used in estimate:
From SFD Estimated

Nominal 1[908 58s 40.268 00jtlonia burep calcuialed a rVo h eavy metal mass ,esryed

B _ 25 797235 gos-35.99jeeadig terwip asnuiedI bes tlIe ruc t b s ue w

Checks . -

Estmatred Bumupl
Bumup utpitnltI Given Bumup Estimated EOL HMIGlven,0 EOL HM

Nominal 06t 213 - 100
Bounding 1281 -312

L 'Reacter shufilown, core removal, storage, shipping or other date crnfirming VWat Irradation ceased for huel

'Totai bsaump for all uei associated with this wirskheet must be dvidced by SOL heavy metail mass to get speofic burmup vailues (MWdlMT)

DOEJSNF/REP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tem ate Infornation^." ',oeA

Fuel Nwme BRP-F-PU
SNF ID J. 1082

Fuel Units b Descr 2 - 9 X 9 ROO ARRAY
Heavy Metal Mass BOL=269 592kg. EOL=263 M2kg
ROD Storage Site INEEL

'Fuel decay start date: 1974
Estimates as of: - 2030

Tempate. PWR (Ught Water. Zirc 0 to 56 U)
'Tempbte Bumup(MWd): 61 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Template Decay rrne so var

Estimated
Canister usage:

Bare Fuel Transfer

11. Estimates , , . ' m X. X, b y. Yb Gamma Sources

Photon Total
Cl/MWd From Nornunal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumnup (MWd9' Bumnup (MWdO (Ci) Inventoraes(C) lnventories(Ci) Group (bounding)
Ac-227 1 0733E-09 5.489 09 10,978 18 0 OOE+00 S 89E-06 11 BE-OS Avg MeV
Am-241 1 4751E-01 5,48909 10,97818 0001+00 8.10E+02 162E+03 00150 4177E114
Am-242m 26809E-04 5,48909 10,97818 OOOE+00 1 47E+00 294E+00 00250 8371E+13
Am-243 62484E-04 5,48909 10,97818 OOE+00 3443E+00 686E+00 I 00375 78880.13

O O0E+0O 2 62E-01 5 25E-01 0 0575 9 871EC13
41 E-03 8 82E-03 0 0850 4 6120+13

01250 3068E.13
Cm-244 2 7616E-( 5.489 09 1 0., 0 2250 3938E+13
Co-60 3 56IOE-04 5.489 09 10.978 18
Cs-134 2 6260E-07 5.489 09 10.97818 OODE+00 14
Cs-135 1 4433E-05 5,489 09 10,97818 0 0OE+OO 7 92E-02 I 58E-01

9 8870E-01 5,489 09 10,978 18 0 OOE+00 5 43E+03 I 09E.04 12500 2488E012
)320E 0,97818 000E+00 331E+01 6 62E+01 I 17500 1 094E+11

+00 2 39E+00 22500 1 798E+07
Fe-55 2 7500 6337E+07
H-13 8 9486E-03 5.489 09 10.Q
1-129 9 8288E-07 5.489 09 10.978 18 0 00E+OO UKr-85 1 0707E-02 5,48909 10,978.18 0 00E+0O 5 88E+01 1t
Np-237 11927E-05 5,48909 10,97&18 0OOE+00 6.55E-02 1.31E-01
Pa-231 1.4703E-09 5,489 09 10,97&18 0 OOE+00 8 07E-06 1 61E-05
Pb-210 1 6828E-10 5,489 09 10,978.18 0OOE+00 924E-07 1 85E-06
Pm-147 69606E-08 5,489 09 10,978.18 000E+OO a82E-02 764E-02
Pu-238 6 6263E-02 5,48909 10,978.18 OOE+00 364E+02 727E+02
Pu-239 1 1618E-02 5.48909 10,97818 0OOE+00 6 38E+01 1 28E+02
Pu-240 1 5142E-02 5,48909 10,97818 OOE+00 831E+01 1 66E+02
Pu-241 43766E-01 5,48909 10,97818 OOOE+00 240E+03 480E+03
Pu-242 6 4260E-05 5,489 09 10,978 18 0 O0E+O 3 53E-01 7 05E-01
Ra-226 38501E-10 5,489 09 10,97818 0 OOE+00 2.11E-06 423E-06
Ra-228 52955E-12 5,48909 10,978 18 OOE+00 291E-08 5 81E-08
Ru-106 20413E-14 5,48909 10,978 18 OOE+00 1 12E-10 224E-10
Se-79 1 2376E-08 5,48909 10,97818 OOE+00 6 79E-02 1 360-01
Sn-126 2 5210E-05 5,489 09 10,97818 0 00E+OO 1 38E-01 2 77E-01
Sr-90 64163E-01 5,48909 10,97818 000E+OO 352E+03 704E+03
Tc-99 39357E-04 5.489 09 10,978 18 000E+00 216E+00 432E+00
Th-229 1 5644E-10 5.489 09 10.978 18 0 OOE+00 8 59E-07 1 72E-06
Th-230 2 7972E-08 5,489 09 10,978 18 0 OE+00 1 54E-04 3 07E-04
Th-232 5 3036E-12 5,489 09 10,97818 0 OOE+00 2 91E-08 5 82E-08
TI-208 1 5136E-07 5,489 09 10,978118 0 OOE+OO 8 31E-04 1 66E-03
U-232 4 1005E-07 5489 09 10.978 18 0 OOE+00 225E-03 4 5GE-03
U-233 2 5856E-08 5.489 09 10,97&18 0 O0E+OO 1 42E404 2 84E-04
U-234 5 2665E-05 5,489 09 10,97818 O0E+OO 2 89E-01 5 78E-01
U-235 -1 4487E-06 5,489 09 0 00 2.05E-02 1 26E-02 2.05E-02
U-236 75888E-06 5,48909 10,978.18 OOE+00 4.17E-02 8.33E-02
U-238 -2 6129E-07 5,489 09 000 .&74E-02 8 60E-02 8 74E-02
Y-90 64180E-01 5,48909 10,978 18 0OOE+00 3.52E+03 705E+03
Other Radion uclides 5.23E+03 1 05E+04
111.TemplateelertionSawmrn ,BurnupSunsry,andChecksi _ _ _ _ _ ___ _
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Ractor Uodertor UGHT WATER UGHT WATER

Fuel Claddig ZIRC ZIRC
BOL HM Constituents U U |

BOL Enrtchment % 35225 oto05

Bumup Summary (MWdy' Basls for burmup used In estimate:
From SFD Estimated

Nominal 4.154 691 5 489 09Not Ni tiiw caludated tkn e heavy rneial mam destoye4
Bounding 4,193 241 10,978 t 8 anirn bumip assuted be twice niiial turnup

Checks

Estimated Bumnupv
8umup Multiplier Gween Bumup Estimated EOL HM/Ghven EOL Hkt

Nomnal- 0 58 I T *2o
Bounding t 16 26,

' Reactor shutdowin, core removaL, storage. shipprig or other date rconf rmang that irackabon ceased for hAel

UA

at Power
Nominal Heat Boundtng

' Output Heat Output
(Wattsl (Wa.tts
9 93E+01 1 995.02

Total Total

L
J~

! I
'Total Wmup for at fuel assodaited wdh this woksheet must be dvided by 0OL heavy metal mass to get specriic bumup values (IWdVMT)

DOO/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet

L Fuel and lemplate Information ,
Fuel Name CONNECTICUT YANKEE JS004)

SNF ID 8. 34
Fuel Unts & Descr I * 15 X 15 ROAOARRAY
Heavy Metal Mass BOL-407.843kg, EO1393 774kg
ROD Storage Site INEEL

'Fuel decay start date 1975
Estimates as of: 2030

Tenplate- Pathfinder (Ught Waler SST 60 to to0 ., U)

'Template Bumup(MWd) 6 01
Template BOL Heavy Metal Mass (MT- 0 00012882

Template Decay Trme - - 50 years

Estimated
Canister usage:

Bare Fuel Transfer

I
11. Fstimates , , wo - -

/ Radionuclide
Ac-227

_ Am-241
Arn-242m

m x- X. b Yb Udma aources.
I r-Iuu ioa

CtlMWd From I , Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template - - Fuel Bumup (MWd)
2

Burnup (MWd) (Ci) Inventones(CI) Inventones(CI)

I routon |OD
Energy Photonalsec
Group (bounding)

e ^~1 .77r no 'in
ZS 42 tbtEJt 132EJU 34 E+00 4.56E-04 9 1 1 E-04 Avg MeV

E+D0 t 52E+00 3 05E+OO o00150 1 386E+151 1458E-04
7 9468E- 0 0 00E+00 1 06E-04 2 11E044

Am-243 26.580 68 0 00E+00 1.31 E-5

C-14 4 26.580 68 0 00E+00

Ct-36
Cm-243
Cm-244

E-06 - 13,290 34 26,580 68 0 00E+00
E-O 13.290 34 26,580 68 0 00E+00

E-09 13.290 34 26,58068 000E+00
.413 13290 34 26,580 68 0 00E+00

459E-06 01250 1.053E+14
3 47E-05 02250 1-398E+14
2 62E+02 0 3750 6.099E+13
5.21E-04 I 05750 1.015E+15

0650 I 622E+14

I 9617E-08 13,290 34
3 0316E{IS 13,290 34 E+00 4 03E-01 8 06E-01 I 0 8500 I 003E+t3

1 0263E+00 0.00E+00 1 36E+04 2 73E+04 t12500

- Eu-1 54 2 0017E-04 1 68 0 00E+00 2 66E+00
068 000E+00 1 14E+00

5 32E+00

Eu-t55
Fe-55 O34 26.580 68 0 OOE+00 3 I 0+07

H-3 1 0835E-03
1-129 7.3195E-07
Kr-851 5661E-02

V - s1 I I AWP"

13.29034 26.58068 I 00 2250E.03

13,290.34 I 95E-02 50000 9 405E+02

13,290.34 2 08E+02 416E+02 7 0000 1 053E+02

1 E+O0 1.53E-02 3 06E-02 I 110000 w 1191E+01
* --- --Do

Pa-231 5 8070E-08 5 0 OOE+00 7.72E-04 1.54E-3

Pb-210
. Prm-147
;' Pu-238

T- Pu-239

1.2985E-1 0 68 0 OOE+00 1.73E-08 3 45E-08

26.580 68 0 OOE+00 2.95E-01

1034 26.58068 OOOE+O0 34

Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-I 06
Se-79
Sn-126
Sr-90
Tc-99

44 t- 13,290 34 26,580 68 C
-05 13290 34 26,580 68 I

-04 13.290 34 26,580 68 I

1 9717E-09
3 OOOOE-12
8 3326E-12
6 1464E-15
1 3221E405

13,290 34
13290 34

+00 4 62E+00 9.24E+00
+00 2 62E-05 5 24E-05
+00 3 99E-08 7 97E-08

O0E+OO 1 11E-07 2 21E-07

26,58068 0006E+O 817E-11 1
26.580 68 000E+oo 1 76E-01 3!

E45 13290 34 26,580 68 0 0
9 5541E-01 13,290 34 26,580;
4 6656E-04 13,290 34 26,580 6
1 908SE-t1 13,29034 26,5806

).O0E+OO 1 27E+04 2 54E+04
).OOE+00 620E+00 I 24E+01
O OOE+00 2 54E-07 5 07E-07

Th-230 2 191
Tn-232 8 34i
TI-208 1.875
U-232 5 078

U-233 3.259
1 L9234 381

3E-1 13;290 34 26,580 68 - - 0 OE+0O 2 91-06 6 82E-06

13,290.34 26.55068 006E+OO 1.11E-07 2.22E-07

13,290.34 26.580 68 0 06E+00 2A9E-04 4 98E-04

13,290.34 26,58068 000E+00 6.75E-04 1.35E-03

13,290.34 26,58068 006E+00 4.33E-05 8 66E-05

13,290.34 26,58068 006E+00 5.29E-03 1 06E6-2

13,290.34 0 00 3 53E-02 0 OOE+00 3 53E-02

__

Thermal Power

Nominal Heat Bounding
Output -Heat Output
(Watts) (Wafts)
1.55E+02 3 1 OE+02

U-235 -277
U-236 1.61
U-238 -2 85
Y-90 9 55
Other Radionuclides
IM. Template Selection Sumnam,

'61
13,290 34 26,580 68 0 OOE+00 2 15E-01

13,29034 0 00 1 32E-01 1t32E-01

13.290 34 26,580.68 0 O0E+0O 1.27E+04
1 62E+04

arv.anat adhseiks5 Ae "

t 32E401 Total
2 54E+041
3 24E+04!

T otal

I Template Selection Summary
I From SFD Used

I ieator Uoderatoer UGHT WATER ULGNE WATER
V Fuel Claddng SST SST

BOL H Cornstituents U U*. - _rA -rt I~A~

Basis for Parameter Differences:
==;TeWta as used be baoi resr

Til miatches Rafifirder Termple rmal Ma ittre parame3r (errlchmel ma"g 'aStrinder a

Ii I U L c.- -c Ie ' I ASUL_.3

Bumup Summary (MWd)Bs iasis for bumup used In estimate:

From SFD Estimated |

Nomnal 131398 _13t290A Nrai bWrp calhled us the yeaqmetal rrass estryed

Boundrng 26i580 eajMmts fbw assurried Is be tAM a bunritip

Checks
Estirmated Bumupl

Bumup Muftiptier Given Bumup Estimated EO HM/Grven EOL HM

Nominal 070 101 100

Bounding . 1 0__.__ _._q_ _ _ _ . _ _ _ * _ * _1I
L 'Reactor shutdlown. core removal, storage. slapping or other dale confinmmg tiast rradaton ceasea ror rue.

'Total burrup for a'S hlu associated with this worksheet must be clvided by 60. heavy metal mass to get specific btznla values (MWd'MT)

__ DOE/SNF/FlEP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and TeplateInfortmw ..on t>n

Fuel Name CP-5 CONVERTER CYUNDERS
SNF IDt w 36

Fuel Units & Descr 2- CONVERTER CYLINDERS
Heavy Metal Mass: BOL.1231kg; EOLM.I206kg
ROD Store Site: INEEL

'Fuel decay start dater 1979
Estimates as of 2030

Template: HFBR (Heavy Water, Zirc, 0 to 5%. U)
t
Templtte Burnup(M Wit): S

Template sot Heavy Metal Mass (MT): 0.00034251

Estimated
Canister usage:

HIC
1 t00

Template Decay Time, 50 years

II. Fotimates , A_, m X. Xb b Y. Yb Gamma Sources

CLVUWd From Nominal Bounding Ful Initial Activity Nominal Fuel Bounding Fuel
Template ' Fuel Burnup (MWd)O Bumup (MWdf (Ci) Inventoners(Ci) nventones(Ci)

Photon Total
Energy Photons/sec
Group (boundinm)Radionuclide

Ac-227 _ _ _ . . _ .

908
Am-241 2 3540E-02 24 54
Am-242m 3 3060E-06 24 54
Am-243 2 0560E-06 24 54

0 00E+00 1 53E-07 3 06E-07 j Avg. MeV
000E+00 578E-01 1 16E+00 0015o 2.395E+12
0 00E+00 8 11E-05 1 62E-04 I 00250 4 954E+11

-r

C-14 1.1244E-03 24 54 49 08
C-36 8.3760E- 1t 24 54 49 08
Cm-243 3 4960E-07 24 54 49 08 C

I 1OE-04 0 0375 4 358E+11
5.52E-02 0 0575 4768E+t11
4.11E-09 00850 2782E+tl

0 00E+00
24 54 4908 0 00E+00 1 4

I 817E+11
2.396E+11
1 043E+11
I 846.E12

18 0 00E+00 2.20E-01 4 40E-01 I 0.3750-
Cs-134 000E+00 1 26E-06 251E-06 0-5750
Cs-135 t 94E-04 3 88E-04 0o8500 1 876+.10
Cs-137 1 0122E+00
Eu-154

1 24 54 49 08
24 54 49 08
2454 49 08

4 97E+01 12500 4 056E+10
94E-02 1 7500 4 935E+08 6r

Eu-15S 0 00E+1
Fe-55
H4-3
1-129
Kr-85
Np-237
Pa-231

1 0538E-06 2454 49 08 0 00E+t
2z207E+05
6 985E.04

1 0256E-02
7 5020E-07
1 4492E-02
5 6900E-06
9 4900E-09

2454 49 08 0 00E+00 2 S
24 54
24 54
24 54
24 54
24 54

49 08 0 00E+00 I 84E-05 3 68E-Q5 50 *1,[30 00E+00 3 56E-01 7.11E-01 7 0000
3 00E+00 1 40tE-04 2 79E-04 10000 1 330E+00

2 33E-07 4 66E-07
Pb-210 8 6720E-09
Pm-1 47 1 8906E-05 24 54 49 08

426E-07
928E-04
2 80E-01
9.20E-01

5 7080E-03 24 54 4908 0f fI24 54 49 08 0 E+00 4 60E-01
Pu-240 8.3420E-03 24 54 49 08 0 C
Pu-241 7 0960E-02 24 54 49 08 0 C
Pu-242 20400E-06 24 54 49 08 0 0
Ra-226 1 9722E-08 24 54 49 08 0 C

2 05I-01 4 09E-01
3 48E400

1 1912E-09 24 54 49 08 0 OOE+00 I
4 2454 49 08 0 WE+00 2-65E-13 S 30E-13

OOE.00 307E-04 615E-04
Sn-126 06E+00 2.96E-04 5 91E-04
Sr-90
Tc-99
Th-229

4 4120E-04 24-54 49C
4.34E+01
2 17E-02

5 640tE-09 24 54 49 08
1 3922E-06 24 54 49 08 0 OOE+00 3 4

154 49 08 0 OE+00 2 93E-08 5 85E-08-
1 54 49 08 0 WE00+O A 83F-n7 I 97E=-06

U-232
U-233
U-234
U-235
U-236
U-238

ot - - -- ,:,: : -
14 b4 4't VD U Wrt+w Z bti- 527Et-06 inermal Power

-_ _ i _ i i . . , .

23440E-03
-2 3296E-06
2 6620E-05

0 00E+00 2 25E-05 4 50E-05
08E+00 5 75E-02 1 15E-01
2 47E-03 2 42E-03 2 47E-03

Nominal Heat Bounding
Output, Heat Output
(Watts) (Watts)

49 08 0 OOE+00 6 53E-04 .31E-03 I 316E41 6.32E41
_ _ _ _ _ _ = = _

0.00 2 90E-05
Y-90 88460E-01 24.
Other Radlonuclides
HI. Template Selection Suniiarv, Buraup Summay, an
Template Selection Summary

2 57E-05 2.90E-05
2.17E+01 4 34E+01
2.37E+01 4 74E+01

i Total - - Total

Nr

From SFD Used Basis for Parameter DIfferences
Reactor soderatorat V[ATE HEAVY WATER l Template was used tor tre losN reasorcs

Fuel Claddin.g ZiFC RC T ld mastches ol paraletes cept eiChmesl
BOL HM Constiunts U ] U

BOi Enrichment% 93 O to S

Bumup Summary (MWd)
0

Bounding

|Checkes

Basis for bumup used in estimate:
From SF0 Estimated

24 54 Nsnmai tbuup catldated torm te hevy meti mass destryed.
49 08 a Bemwlng intr as to be tsiev rimesna btr.

s-IEstimated Burnup_
Rom eo Mea I s Given R -m -n Estimated EOL HMlGiven EOL HM

Nominal f
Bounding I

I-
2 I

'Reaclor shutdown, core removal storage. shippig or other (iate conirmeig that irracation ceased for tueL

'Total bumn for at fued associated with this worksheet must be divided by BOL heavy metal mass to get specfic bunrrp values (MtWdtT)
-I
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tesptate Informnaion - - ' ,
I FuelName DOETEST & EXPERIMENTAL(ALLM)
L,. SNF ID# 42

Fuel Units & Descr 10- CANISTER OF SCRAP
Heavy Metal Mass BOL= , EOL.31 05kg
ROD Store Site INEEL

'Fuel decay start date 1979
Estimates as of 2030

Template (Worst Case)
'Template Bumup(MWd) 62S8

Template BOL Heavy Metal Mass (MT) 0 00186865
Templake Decay rT^e 50 years

Estimated
Canister usage

18"x10
008 j

ID.Esmanates' H - m X. Xb b Y. Y. I GarmmaSources
Photon Total

Ct/MWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)
2

Bumup(MWd)2 (Cl) lnventories(Ci) lnventones{Ci)

Pholon Total
Energy Photonsisec
Group (boundmng)Radionuclide

--. S t --- -- ~ i 5 UU~~
2 5200E1=4V 29,S08 45 29,508 45 0 OOEt+OO 44tz-oz

8 6432E+00 29°508 45 29,508 45 0 00E+00
Am-242m 1.5728E-02 29,508 45 29,508 45 0 00E+00
Am-243 I 6288E-02 29,508 45 29,508 45 0 00E+00

C-14 1.2068E-01 29,50845 29,508 45 0 00E+00

0 0250 4 99E+15
E+02 00375 4176E.15

E+03 3 56E+03 0 0575 7 889E+15
E+01 674E+01 I 00850 2 644E+15
E+01 1.77E+01 I 01250 1 871E.15

C8-36 2.2849E4-3
Cm-243 60144E04
Cm-244 9 4880E-02
Co-60 3.9052E+00

1.77E
0 00E+00 2 80E+03 2.800+03 O AA250 2 288E+15
0000E+00 1.15E+05 1.1 5E+05 I 0 3750 9906E+14

5 29.508 45 0 00E+00 6 53E-02
29.508 45 29.508 45 0 00E+00 1.30E+01

1.4887E+01 29.508 45 29,508.45 0 00E+00
3 7342E-01 29,508 45 29,508.45 t 1 053E+13

Eu-1 55 8 4893E-03 29,508 45 E+02 22500 4 573E+10

Fe-55 5.3750E-03 29,508 4 E+02 1.59E+02 2 7500 7.872E+10

H-3 3 09E+03 3 09E+03 3 5000 4286E+07

1-129 29.50845 0 00E+00 313E-01 313E-01 1 50000 1.811E+07
3 45 29,508 45 0 000+00 6 70E+03

1 64000E04 29.508 45 29,508 45 0 00E+00 4 84
2 8688E406 29,508 45 29,508 45 0 000+00

Ph-O 1n 4 7312E-08 29,508 45 29,508 45
* t Pm-147

. Pu2238
I.- Pu-239

3 2198E404 29.508 45 29,508 45 E+00

-1 1924E+00 29,508 45 0C 7 98E+03

Pu-240
Pu-241t

-4 8600E-02
-3 0127E-01
-1t2917E+02
-1.1381E-04
1 0760E407
6 0160E-07

0 OOE+WO 9 66E+02

3.17E+05 O OOE+00 3 17E+05
E+03 OOOE+00 1 23E+03

Pu-2 0 00 5.34E+00 1 98E+00 5 34E+00
).508 45 29.508 45 0 00+00 31

29,508 45 29.508 45
Ru-106
Se-79
Sn-126

* Sr-90
Tc-99

Th-230
Th-232
Ti-208
U-232

- U-233

1 3388E-13
1 9179E004
1 6669E044

29,50845 29,508 45 19

0 00E+00 5 66E+00 5 66E+00
5 0 OOE+00 4 92E+00 4 92E+00

0 0 0OE+00 4 09E+05 4 09E+05
29,508 45 29,508 45 0 OOE+00
29.508 45 29,508 45 0 00E+00
29.508 45 29,508 45 0 OOE+00

2 OOE+02 2 OOE+02
6 67E-02 6 67E002

7.5955E.06
-42431E-09 29,508 45 000 1 26E-03
7.5795E-05 29,508 45 29508 45 0 OOE+00
2 0521E404 29,508 45 29.508 45 0 00E+00

E+00
E+00 Thermal Power

3a6128E-04
U-234 1
U-235 S1

29,508 45 29,508 A
29,508 45 29,508 A
29,50 45 29,508 4

45 1.07E+01
3 77E+02
1.70E+01

Nominal Heat Bounding
Output ' Heat Output
(Watts) (Watts)

U-236 2.3485E404 29,508 45
U-238 1 15810E04 29,50845
Y-90 1.3861E+01 29,508 45
Other Radionucides
M11. Template Selection Summarv. Burnup Sumauary, ,a Checks

29,508. 45 0 t E+00 6 93E+00 I 1,58E.04 1 62E+04
loIn iorai

45 3 32E03 3 42E+0U 3 42E+UO
45 0 00E+00 4 09E+05 4 09E+05

1.52E+06 1.52E+08

T otal ITotal

nI eptae Saelection Summary __________
From SF0 Used Basis for Parameter Differences:

Reactor Moderator FAST (worat Ce)
N tFuel Cladding ALUM SSThncoel lh(t W st dwely nasts ary astbN iesirates #ireltre t1i tase lerplate was utsed

Br.>L MM Constiluents Other O Th aP Fu
BOL Enrichment % O to t1w

[- 3umup Summary (MWd)' RBasis for bumup used in estimate-

I From, BFD -- Estimated I
Niail Sap set aFInd bi bonig barup

- asye esamated by assuin, 80L heay mdeal mass ms tWme EOL

lChecks

Estimated Burnupt
Burnup Multipier _ Given Bumup Estimated EOL HU/Gien EOL HM

1421 ____ _ 586 76
14.21

Nominal
Bounding

'Reactor thutdown. core removal, storage, shtpping or oe er date confirming Mfiat Irradaton ceased for luel

I 
2
Total burrup for alt fuel associated wmit ths worymheet must be divided by BOL heavy metal mass to get spedfic burntup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fued and Template Infronmadiou-s ,, ,,, _

Fuel Nanme DOE TEST& EXPERIMENTAL (SST)
ShF ID #- 857

Fuel Units & Descr 10- CANISTER OF SCRAP
Heavy Metal Mass: BOL. , EOL-31 05kg
ROD Storage Site: INEEL

'Fuet decay start dates 1979
Estimates as of: 2030

Tempiate: (Worst Case)
"Template Bumup(MWd): 62zS

Template BOL Heavy Metal Mass (MT). 0 00186865
Temolate Decay TimeI 50 years

Estimated
Canister usage:

18 x10
008

11. Estimates, m X, xb b Y. Yb Gamma Sources

Photon Total
CL/MWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template FueiBumup(MWd)
5 

Bumup(MWd)' (Ci) tnventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 5200E-06 29,508 45 29,508 45 0 OOE+O0 7 44E-02 7 44E-02 Avg. MeV
Am-241 8_6432E+00 29,508.45 29,50845 0 OE+00 2 55E+05 2 55E+05 0 0150 2501E+1S
Am-242m 1 5728E-02 29,50845 29.50845 0 OOE+00 4 64E+02 4 64E+02 00250 4 939E+15
Am-243 1 6288E-02 29508a45 29.50845 00OE+00 4 81E+02 481 E+02 00375 4176E+15
C-14 1 2068E-01 29,50845 29.50845 0 OOE+00 3 56E+03 3 56E+03 00575 7S89E+15
Cl-36 2 2849E-03 29,508.45 29,50845 0 00E+00 6 74E+01 6.74E+01 0 0850 2 644E+15
Cm-243 61016E-04 29,508.45 29,50845 OOOE+00 177E+01 1.77E+01 00120 1871E+15
Cr-244 94881E-02 29,50845 29,50845 0 00E+00 2680E+03 2680E+03 02200 2 288E+15
Co-60 319_52E+00 29,50845 29,50845 000E+00 1.15E+05 1.15E+05 0 3750 995E+14
Cs-134 2.21S9E-06 29.50845 29,50845 0 00600 6 53E-02 6 53E-02 0 5750 I 839E- 3
Cs-132 43976E-04 29,50845 29.508.45 0 OOE+00 1.30E+01 1.30E+01 0T8500 35P E414
Cs-137 1 4887E+01 29,508.45 29.50845 0 OOE+00 4.39E+05 4 39E+05 12500 88OE+15
Eu-154 3 7342E-01 29,50845 29,508.45 0 00E+00 1.10E+04 3 I10E+04 1O7500 1 058E+t3
Eu-155 8 4893E-03 29,508 45 29,508 45 0 00E+00 2 51 E+02 2 51 E+02 22as00 4a573E+10
Fe-23 5 3750E-03 29,508 45 29,50845 0OOE+00 1 59E+02 6 59E+02 27500 78i2E.04
H-3 1 0472E-01 29,508 45 29,508 45 0 00E+00 3 09E+03 3 .09E+03 3 5000 428E+07
I-129 1 0618E-05 29,50845 29,508.45 0 OOE+00 3 13E-01 313E401 50000 1 E+07
Kr-85 22717E-01 29,508s45 29,50845 00E+OD 6.70E+03 670E+03 760000 2053E+0
Np-237 I164D00E44 2'3,508 45 29,508345 000OE+00 4 84E+00 4 84E+00 11 00B0 2 353E+05
Pa-231 2 8688E-06 29,508 45 29,508 45 0 00E+00 8 47E 02 8 47E-02
Pb-21 0 4 7312E408 29,508 45 29,508 45 000OE+00 It40E403 It4iiE403
Pm-147 3.2198E-04 29,508 45 29,508 45 000OE+00 9 50E+00 9 50E+OO
Pu-238 -1 1924E+00 29,508 45 0 00 7 98E+03 000OE+00 7 98E+03
i'u-239 -4 8600E-02 29,508 45 0 00 9 66E+02 000OE+00 9 66E+02
Pu-240 -3 0127E-01 29,508 45 0 OD 1 23E+03 O OOE+OO 1 23E+03
Pu-241 -1 2917E+02 29,508 45 0 00 3 17E+05 0 00E+00 3.17E+05
iPu-242 -1 1381E-04 29,508 45 0 00 5 34E+00 I 98E+00 5 34E+00
Ra-226 1.0760E407 29.508 45 29,508 45 000DE+00 3.18E43 3.18E403
Ra-228 6 01 60E-07 29,508 45 29,508 45 0 OOE+00 1 .78E4-2 1 .76E-02
Ru-106 1,3383E-13 29,508 45 29,508 45 0 00E+00 3 95E-09 3 95E4'3
Se-79 I 91791E44 29,508 45 29,508 45 0 00E+00 S 66E+00 S 66E+00
Sn-126 I 6669E-04 29,508 45 29,508 45 0 00E+40 4 92E+00 4 92E+OO
Sr-90 1eS 859E+41 29a508w45 29C50845 000OE+00 4c03E+05 4k09E+05
Tc-9'3 6.7678E-03 23 508 45 29.508 45 0 OOE+00 2 OOE+02 2 OOE+02
Th-229 2.2592E406 23,508 45 29,508 45 0 ooE+oo 6 67E-02 6 67E-02
Th-230 7 5955E-06 29,508 45 29,508 45 0 OOE+00 2.24E-01 2.24E-01
Th-232 -42431 E-03 29,508145 0 00 1.26E43 I 13E-03 1-26E-03
Ti-208 7 57951E45 29,508 45 29,508 45 u OD+0 22E 00 2.2E 00
U-232 2 0521 E-04 29,508 45 29,508 45 0 OOE+00 6 06E+00 6 05E+00 Thlermal Power
U233 36128E-04 2r,508D45 29,508 45 0Pa E+00 e 07E+01 1 07E+41 Normn Heast Boundmg
tJ-234 s 2788E-02 29 508r45 29a508 45 0 Er0E 0 3 77E+02 3 77E+02 c tu-pat iaa Ostpu

tJ25578E4 29,508 45 29,50845 2 67E4a2 1 70E+01 1 70E+01 (waftt) (Watts)
90-236 2 348rEt4' 29,508 45 29,518 45 0.00E+40 6 93E+00 6 93E+00 I SSE I 62E+04

U-238 I11581E404 29,508 45 29,50845 3 32E403 3 42E+00 3 42E+00 Total Total
Y-90 I 386tE+4t 29,508 45 29350&45 0 00E+00 4 09E+OS 4 03E+OS
Otler Radionuclides 1 52E+06 I 52E+06

ItIL.Tcnpte SclectbonSurnrnry, BurnuipSununary, andi Checks - ,> X -o.
Temptate Summay Bummary I

From SFD Uestaed for Parameter erences:
R~eator Moderato FAST (wonic C.)

Fuel Cbdding SST SST/nonell Th dn' jdo$ rh many e& ienxirs therefor the worst case w*. seL
BOL HU Constitu nts Other U. Th 3 Fu

BOL Enrkchment % o to 100

Bumnup Summary (MWdV rmSD 2E". Basis for bumup used in estimate:

Nominal 29 Sos 45 N bimW sel eqIs lo buand
Bounding 29.508 45 8=4Mig bWmru estmied by asswreg BO0L heaiy rrtal mass was 8Wme ECL

Checkes

Estim ted Bumup
Buu M itNWpe Given Bumup Estindaed EOL HM/Given EOL HU

Nominal 1421i S87
Bound ng t 4221

'Reador shutdown, core removal, storage. shipping of other date coniruring thsat imriaton ceased for iUet

'Total burnup for all hel assodaled -th 8-s worksheet must be dided by BOIL heavy met mass to get speafic bunrrup values (MWdMT)

'-1

U,

UllI I

J

J1
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Fuel Radionuclide Inventory Worksheet
tL Fuel and Termplate Information ' zU

__ Fuel Nae DOE TEST & EXPERIMEiTAL (QlRC)
SNF Dm# 858

Fuel Units & Deswr 10 - CANISTER OF SCRAP
Heavy Metal Mass BOL ; EOL.31 05kg

I ROD Storage Sete INEEL

'Fuel decay start date
Estimates as of

Template (Worst Case)
rTetplate Bumup(MWd)

Temrpbte SOL Heavy Metal Mass (MT- 0.001
Tempbte Dcy mre- sC

Estimated
1979 Canister usage
2030 18 IX1 0

_ 008

li. Esuantaes - ' -Z m Xn XDb Y. Yb Gamma Sources

CtMWd From
Template

Photon Total
Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel I Energy Photons/sec

Fuel Bumup (MWd)2 Bumup (MWd)2 (Cl) Inventones(Ci) Invenlories(Ci) I Group (bounding)Radionuclade
AC-227
Am-241
Am-242m-
Am--243-
C-14
CI-36

~-~ Cm-243

29,508 45 0 OOE+00 7 44E-02 7 44E-02 Avg Mev
29,508 45 O.OOE+00 2 55E+05 2.55E+05 0 0150 2.501E+16
29.508 45 0 OOE+00 4 64E+02 4 64E+02 0 0250 4 939E+15e45

E-02 29.508 45 29508 45 0 OOE+OO 4 81 E+02 4 81 E+02 0 0375 4 176E*15
1.2068E-01 29.50845 29,508 45 0 OOE+00 7 889E+15
2.2849E-03 29,508 45
6 0144E-04 29,50845

CM-244 94
Co-4D 3 9t

2 80E+03 I C

Cs-1

I Cs-1

I D 15E+05 i 15E+05 0 3750 990oE+14
D 6 53E-02 6 53E402 1 0.5750 1 639E816
I 1.30E+01 t.30E+01 I 08500 3 590E.14

134
135 S.508 45 0 ODE+Oo

29.508 45 0 ODE+00 4 39E+05 4.39E+05 12500 88roE+15
S.508 45 29.50845 0 ODE+00 1 IOE+04 1 10E+04 1 750o 1 058E13

8 4893E-03 29.508 45 29,508 45 0 OE+00 2 51 E+02 2 51 E+02
Fe-55 5.3750E-03 29,50845 29,508.45 0 OOE+00 I 59E+02
H-3 t 0472E-01 29.50845 29,50845 0 OOE+00 3 09E+03
1-129 1 0618E-05 29.508 45 29.508 45 0 OE+00 3 13E-01

-J Kr-85 2.2717E-01 29,508 45 29,508 45 0 00E+00 6 70E+03
Np-237 1 6400E-04 29,508 45 29,508 45 0 OOE+00 4 84E+00
Pa-231 2 868E8-06 29,508 45 29,50845 0 OoE+00 8 47E-02
Pts210 4 7312E-08 29,50845 29.50845 0 00E+00 1 40E-03

Pm 147 32198E-04 29,50845 29,50845 OOOE+00 9 50E+00

Pu-23e -t 1924E+00 29,508 45 0 00 7.98E+03 0 OOE+00
-Pu-239 *4 8600E402 29,508 45 0 00 9 66E+02 0 8OE+00

22500 4 573Et10
27500 7 872E810
35000 4 286E+07
50000 1 811E+07
70000 2Z063E+06
11 0000 2.353E+05

E+03
4 84E+00
8 474-02
1 40E-03

Pu-240 -3 0127E-01 29,508 4
Pu-241 -1 2917E+02 O OOE+00 3 17E+05

Pu-242 1 98E+00 5 34E+00
Ra-2 0 ODE+00 318E803 318E-03

S.508 45 29.50845 0 OE+00 1 78E-02 1 788E02
1.3388E-13 29,508 45 29,50845 0 OOE+00 3 95E-09

Se-79 1 9179E-04 29,50845 29.sce8
Sn-126 1 6669E804 29,50845 29,508i
Sr-90 1 35s9E+01 29,50845 295084

45 0 oOE+00 5 66E+00
3 95E809
5 66E+00
4 92E+00
4 09E+05

Tc-99
- Th-229

- Th-2a30

2 00E+02
S 0 00E+00 6 67E-02 6 67E-02

3 45 29508 45 0 00E+00 2.24E-01 2.24E-01
-4 2431 E-09 29,50845 000 1 26E-03 1.13E-03 126E-03

Ti-208 7 5795E-05 29,508 45 29,50845 0 00E+00 224E+00 2 24E+00
2 0521E-04 29,508 45 29.508 45 0 0DE+00 6 06E+00 6 06E+00 Thermal Power
36128E-04 29,50845 29.50845 000E+00 107E+01 107E+01 Nominal Heat Bounding

i -z

U-234 1 2788E-02 29,50845 29.50845 0 00E+00 377E+02
U-235 57486E-04 29,50845 29,50845 2 67E-02 1.708+01
U-236 2 3485E-04 29.508 45 29,508 45 0 08E+00 6 93E+00

Output Heat Output
(Watts) (Wafts)
158E+04 1 62E+046 93E+00

U-238 I 1581E-04 29,508 45 29,508.45 3 32E-03 Total Total
Y-90 1 3861E+01 29,508 45 29,508 45
Other Radonuctides
. m. Temtdate Sdeebon Sumury. Bunump Su iurv, and Cbecks '.

SelTemplate Section Summary
U From SFD Used Basis for Parameter Diflerences:

Reactor Moderator FAST (Worst Cat)
Fuel Claddeig ZRC SST/nconel let ddnl closely match arry exsrg lempLates, bheueters be worst case trelate was used

BOLCHM Constituents I, sL U. Th, & Pu
0OL Enrichment %-; 0 to 100

ItBurnup Summary (MWd)' - Basis lor bumup used In estimate
I From SFD Estimated f

I

Nomtns t[
Bounding

29508 45tNW"al hur set equl ID b*ig tWNW
29,506.4tBrt ur estbnated by assaing B8. heavy metal mass was tWo EOL

_ _ _ _ 5 1
IEstimated Burnup,

Estimated EOL HU/Given EOL HM
I

Nomal 4 21 I 5S6 761
Budn142'1 i

R'eactor shutdown, core rernoval, storage, shipping or other date conlirming that Irradiation ceased for fue

"Total bumup for all tuel assodated wth this worksheet must be dvided by BOM heavy metal mass to get specific burmup values (MWdblT)

DOEISNFIREP-078
ReviStn 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tepite Infurmations I

Fuel Name: DRCT
SNF IO t-. 701

Fuel Units & Descr 28568 RO0
Heavy Metal Mass BC016338 892kg, EOL=6144 97kg
ROD Storage She- INEEL

'Fuel decay start date. 1981
Estimates as of. 2030

Template: PWR (Ught Water Zirc, to 5.. U)
"Template Bumup(MWd): 68 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Template Decay Tinei 35 years

Estimated
Canister usage

18'x15'
350

11. Estimates r~ m x. X, b Y. Yb I Gamma Sources

Photont Total
CUMWdI From ,Nominal Bounding Fuel Inrlial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuc lide Temptate Fuel Bumnup (MWW~ Bumnup (MWcl9 (CF) tnventories(Ci) Inventortes(CQ) Group (bounding)
AC-227 8 7758E-10 185,91970 224,65033 0 00E+00 4 63E-04 I 97E-04 Avg MeY
Am-24t 14352E-01 185.91970 224,65033 00OE+00 267E+04 3.22E+04 00150 1209E+16
Am-242m 2 8698EG43 185,91970 224,65033 0 0OE+00 5 34E+01 645E+01 0 0250 2.437E+14
Am-243 62565E-04 185.91970 224,65033 000E+00 116E+02 I 41E+02 00375 2-125EE15
C-14 1 47901E-05 185.91970 224,65033 0000E+0 8 91E+00 3.08E+01 00075 2 686E+15
CP36 8 0297E407 I185.919 70 224,650 33 0 00E+00 1 49E-01 I 80E-01 005 t353I-IE+15
Cr-243 2 50813E94 185.91970 224,65033 000E+00 4 66E+01 S-63E+01 01250 9385E+14
Cr-244 49015E-02 185,91970 224,65033 000E+00 911E+03 1.10E+04 02250 t 160E+15
Co-60 2 55814E-03 185.919 70 224,65033 000E+00 476E+02 5.75E+02 023750 47987E+t4
Cs-134 4DS536E405 185,919 70 224,650 33 000E+W0 7 54E+00 9 11E+00 0s5750 t160E+t6
Cs-135 1 4433E-05 185,919 70 224,650 33 0 00E+00 2 68E+00 3.24E+00 0 8500 1 605E+14
Cs-137 13979E+00 185.919 70 224,650 33 000DE+00 2 60E+DS 3.14E+05 12500 IS76E.14
Eu-1 54 2 02031E-02 185,919 70 224,650 33 0 00E+00 3 76E+037 4 54E+3 t70 4 720E+t2
Eu-155 1 7684E-03 185,919 70 224,650 33 000OE+C0 3Z29E+02 3 97E+02 2250 70E0
Fe-55 4 3136E-05 185,91970 224,65033 0 00E+00 802E+00 9 69E+00 27500 1557E+09
H-3 2 0769E-02 185.919 70 224,650 33 0 00E+00 3 86E+03 4 67E+03 3.5000 1 603E+08

J1

1-129 9 8288E-07 185,91970 224,65033 000E+00 1 83E-( E4 IJKr-85 2 8214E402 185,919 7C

5.91970 224.650 33 000E+00 1 58E405 1 91E-05
Pmr147 3 6531 E604 185.919 70 0 00E+00 6 79E+01 8,21 E+01
Pu-238 74564E402 186591970
Pu-239 1 1623E-02 185,91970
Pu-240 1 5132E-02 185,91970
Pu-241 90036E-01 185,919 70
Pu-242 64260E-05 185,91970
Ra-226 22804E.10 185,91970

224,650 33 0 00E+00 1 39E+D4 1 68E+04 U3 000E+00 216E+03 261E+03
3 000E+00 281E+03 340E+03
3 0 00E+00 1 67E+05 2 02E+05
3 0 00E+00 1 19E+01 1 44E+01

224,650 33 0 00E+00 4 24E-05 5 12E-05
224,650 33 0 00E+00 9 80E07 1 18E-06Ra-228 52713E-12 * 185.91970

Ru- 06 61160E-10 18S,919 70
Se-I

3 0 00E+00 1 14E4-4 1 37E-04
3 0 00E+00 2 30E+00 2 78E+00
I 0 00E+00 4 69E+00 5 66E+00
3 0 00E+00 1 70E+05 2 06E+05
3 0 00E+00 7.32E+01 8 84E+01185.919 70

Th-229 1 2057E-10 1 85.919 70 224,650 33 0 00E+00 2 24E-05 2 71 E05
Th-230 2 1043E-08 185.91970 3 000E+00 391E-03 473E-03
Th-232 5 2972E-12 185,91970 224,65033 000E+00 985E467 119E-06
T1-208 1 7474E-07 1685919 70 224,650 33 0 00E+00 3 25E-02 3 93E-02
U-232 47368E-07 185.91970 224,65033 000E+00 881E-42 1 06E-01
U-233 2 5097E-08 185.91970 224.65033 0 00E+00 4 67E-03 5 64E-03
U-234 50000E-05 185,91970 224,65033 000E+00 930E+00 1 12E+01
U-235 -14489E-06 185,91970 000 360E-01 911E-02 360E-01
U-236 75824E-06 18591970 224.65033 00DE+00 1 41E+00 1 70E+00
U-238 -26129E-07 1 5,91970 000 207E+00 203E+00 207E+00
Y-90 9 1699E-01 16S.91970 224,650 33 0 00E+00 1 70E+05 2 06E+05
Other Radronucides- 2 50E+05 3 02E+05

flI. Template Selection Summarv, Burnup Stum ryv, and Check-s
Template Selection Summary _

From SFD Used Basis for Parameter Didferences:
Reactor Moderator LIGHT WATER UGriTWATER

Fuel Cladding- ZIRC ZIRC
DOL HM Constitues U U

BOL Enrichment#% 2631414612 | tor 5

Bumup Summary (MWd)a Basis for bumup used in estimate:
From SFD Estimated

Noenhal 18591970 184 411 o Nradburimup takesdrectyfrois Drowmenedlto Wed)
Bounding 224 650.33 368,82Z.0 karcg burrp takes drecrf from SF0 (crdverted to MWUN

|Checks -I

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

428E+03 517E.03
Total Total

LI
Ui

Estmated BumupI
Burnup Mutiplier Given Bumup Estimated EOL H/Given EOL HM

0 84 0 I 1
1o01 I I

Nom-1 I
,_ Bounding I
'Reactor shutdown, core removal, storage, shipping or otter date confirtmng tat irradabon ceased for fuel

aTotal bumup lor at fuel associated with ths worksheet must be dvided by OL heavy metal mass to get spedtc bumup values (MWdtMT)

DOE/SNF/REP-078
RevIsion 0
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Fuel Radionuclide Inventory Worksheet

IL Fuel and Tempbate Informabon , < , ;

Fuel Name DRCT
SNF IDS 756

Fuel Units & Deser 6936 - ROD
Heavy Metal Mass BOL.15512 364kg EOL.15006 036kg

!RD Storage Site INEEL

'Fuel decay start date 1981
Estinates as of 2030

Tenplate PWR (Ught Waler. Zirc O oS%. U)

3Temptate Bumup(MWd) 61.92
Template BOL Heavy Metal Mass (MT) 0 00176911

-T ..b.t l.v T.a 35 years

Estimated
Canister usage

18'x15'
8 50

_ ill. Fstimates i -rs m X. Xb b Y. Yb Gamma Sources

Photon Total

CU/MWd From Nominal Bounding Fuel Initial Activrty Ntominal Fwel Bounding Fuel Energ Photons/sec;

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)C (CO) Inventoones(Ci) lnventories(Ci) Group (bounding)

Ac-227 8 7758E-10 481,49398 962,98796 0 0E+00 4.23E-04 t 438-E05 4 Avg MeV
--- ---- -. nnC-r~ I -t5F.IV 001_92 5 181E*16

I
I

Arn-241 1 4352E-01 i481,4934 Sio YD U U .C. .. _ _ ._ _ - . .

Am-242m 2 8698E-04 481,493 98 962,987 96 0 OwE+00 .38E+02 2.76E+02 00250 1 045E+16

Am-243 6 2565E-04 481,493 98 962,98796 0 OOE+200 301E+02 6 02E+02 0 0375 99651E+5

C-14--- 4 -Yr3Y 931F..l 4 61 E+01 IW0t0575 1 151_+16

I Ct-36 80297E-07 481,49398 962,987.96 O8E+00 3 87E-01 773E-1 00850 5798E.15

- Cm-243 2.5081E-04 481.49398 962,987.96 00+0 1t21E+02 242E+02 01250 4.023E+15

Cm-244 4 9015E-02 481,493 98 962,987 96 00w+00 2 36E+04 4 72E+04 0 2250 4-971E+15

Co-60 25581E-03 481,493.98 9629796 0n008n00 1.23E+03 246E+03 03750 2 138E+t1
--- --- - -. .-.- " '.nir~ni nR750; 4 972E,16

--i Cs-134 4 536E-05 48t,493 91 SiZS18 Y ------ . _

Cs-135 1 4433E-05 481,49398 962,98796 000E+00 6°9E+00 1398+01 08500 6879E+14

Cs-137 13979E+00 481,493 98 962,987 96 0 OOE+00 6 73E+05 1.35E+06 12500 6772E+14
- -- - . nni.rvi 73iF:.M 1 95E+04 I 1 7500 2 0238.13

I -- , - -

Eu-155 176848-3 4814939 962,98796 0 OOE+00 81E+02 170E+03 22500 3258E+09

Fe-55 4313684-0 481.49398 962,987.96 000+0 208E+01 41SE+01 27500 6675E+09

1 e-3 2 0769E-02 48149398 962 987.96 0 0+00 1 t E+04 2 0E+04 3 5000 6.873E+08

l-129 938288E-7 481.493 98 962,98796 0wE+00 4 73841 9 47E-01 5 0000 2.939E+08

2 882t4-02 481,49398 962.987896 008+w00 1 36+04 2 72E+04 70000 3.387E+07

t218E-05 481.493a98 962.98796 0008+ 540E+00 1.08E+01 110000 3890E+06Ip-)378 50718E-11 4143906,856 80 180 180
Pa-231 1.3036E-9 481493 98 162.987 96 0 00+0 628E-04 126E-03

r P-210 85318-04 481,49398 962,98796 00+0 41OE405 89E+05

4548Pm-1 36531E4-04 481,49398 962.98796 0wE+0 376E+02 3521+042

Pu-238 7 4564E-02 3 S9E+04 7 t8E+04

Pu 239 1.1 623E-02 481.49398 962987 9660+03 1 128+04

Pu-240 15132E02 481,49398 962,987.96 OE+00 7 29E+w 1 t6+v4

Pu-241 90036E-01 481,49398 962,987.96 Ow.0E+0 434E+05 8678+05

Pu-29A 6 4260E-05 481,49398 962,98796 O8E+00 309E+01 6.198+01

Ra-226 22804E-10 481.4939 962.98796 00E+00 14-04 220E-04

_,' Pa-228 5 2713E-12 481,49398 962.987 96 0 wE+0 2 54E-6 5 08E-6

Ru-106 61160E-10 481,49398 962.98796 000+00 294E-04 589E-04

Se79 1 2377E-05 481,493 98 962,93 96 0008+00 596+00 19E++01

Sn-126 2 52108-05 481,493 98 962,98796 000E+00 121 E+01 2 43E+U1

Sr-90 9 1667E801 481,49398 962,98796 OwE+ 41E+05 8 838+05

'I t.93S7E-04 481.493 98 962.987-96 0 00E+00 190802 3 79E+02
.

--- - - ... ~ ~ n-, nmr- I Ali:-l 080
2 

. s onR7F.1n 4B1 4>a3 Y8 Y>Zsv/.Yv u W=tW _ V | LW .. .__ _ .

--- --- -- . -c i ni F:-np 2 03E-02
Th-230 21t43E4- 40B.4Y3Ys ',t- . .. _____
Th-232 52972E-12 481.49398 962.987O96 0wE+00 255E-06 5 OE-06

TI-208 1 7474E-07 481,493.98 962,987.96 0 00+w 841802 1 68E-01

U-232 4 7368E-07 481,493 98 962,987 96 0 wE+00 228E-01 4 56E-01 Thermal Power

U-233 2 5097E-08 481,49398 962,98796 O0E+00 1 21E-02 2 42E-02 INomimal Heat Bounding

U-234 8 00E8-05 481.493 98 962,987 96 0 00E+00 2 41E+01 4 81E+01 Output Heat Output

U-235 -1.44894-06 481,49398 000 981E-01 28341 981E-01 (Watts) ' (Watts)

U-236 7524E-06 481,493 98 962,987.96 00 08+00 3 65E+00 7.30E+DO 1 IIEv04 2.22E+04

U-238 -26129E-07 48149398 000 506E+00 4 94E+00 bSvb6+UU

y-90 9 1699E-01 481,493 98 962 ,987.6 00+0 4 422 + 8 83E+05

_V Other Radionuclides - 6 46E+05 129E+06

*5. 1r~ruleal oa-. ..,-. .... s . . .-

I I oral |o~

Temolate Selection Summary
From SF0 Used B

. Reactor Moderator UGHT WATER UGHT WATER _

Fuel Cladding ZIRC ZIRC

BOL HN Constituents U U

BOtL Enrkchment %- 2 925317534 0 tio Sif, Bumup Summary (MWd)5  B
From SFD Estimated

Nomin a 454 977.64 481 493. J

Boutdind 549 758 18e 9629879 8

Basis for Parameter Differences

lasis for bumup used in estimate:

bAl t caiiated froe, t heavy W eM a mass dessed

cerding bmrxip aswimd to be tWM nemnial bLaMLiP

lChecks
Estimated Bumupl |

Bumup Mttuiptier Given Bumup | Estimated EOIA HMfGiven EOL HM

Nominal 0 89 1 100

Boundirvf9 n 177 175I .

'Reactor shutudown. core removal, storage, sh pvPng or o8,er date confirming thiat irradatin ceased for fuel

'Total burrvp for alt fuel assoiatead wth this worksheet must be diided by 901 heavy metal mass to get sOetIc Dumup valujes M M)

I March 2003
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Revision 0
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Fuel Radionuclide Inventory Worksheet
L Ftel and Template Inforsna ion

Fuel Name DRESDEN I (EO0161)
SNF ID #' 928

Fuel Units & Descr 1 - 6 X 6 ROD ARRAY
HeavyMetalMass: BO.1115tkg, EOL.0=109_ 5kg
ROD Storage Site INEEL

'Fuel decay start date 1973
Estemates as of. 2030

Template FWR (Light Water, Zirc. 0 to 5%, U)
ITempate SBumup(MWd): 6192

Template BOL Heavy Metal Mass (T) 000176911
Temotate Decay Time' _0 ars

Estimated
Canister usage:

Bare Fuel Transfer
I

IL Estrnate5 9- W m x. X . Y Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel Inial Actvity Nominal Fuel Bounding Fuel EnergY Photons/sec

Template Fuel Bumup (MWd Bumup (MWd (C) _nventoes(CO) tnventonres(CI) - Group (boundinalRadionuclide
Ac-227
Am-241
Am-242m

s LL } <SQ A n nenn L4- .=r-
1J 7Zo7 3,1344 U OO+UO 1 bu6-W0 Avg

244 OOE+00 2.31E+02 4 62E+02 2.14
0 OOE+0O 4.20E-01 8.40E-01 0 0250 2 39E.13

Am-243 624
C-14 1,566.22
Ct-36 1.56622 3.13'
Cm-243 1 7426E-04 1.56622 3.13'

2 44 0 OOE+0O 9 79E-01 I 96E+00
2 44 O.OOE+O0 7 49E-02 1.50E-41
244 0OOE+00 1 26E-03 2 52E-03
2 44 0 OOE+00 2 73E-01 5 46E-01
2 44 0 OOE+00 4 33E+01 8 65E+01
244 OOE+00 5 58E-01 1 12E+00
2 44 0 00E+00 4 11 E-04 8 23E-04
2 44 0 OOE+00 2.26E-02 4 52E-02

0 0375 2:251E+13

00850 1316Ei13
0 0575 2816E+13

i 87S5E+12
Cm-244 2 7616E-02 1,56622 3.13: I 124E+13

3 5610E-04 1,566 22 3,13Z +12
3,13.

CS-135 0.500
Cs-137 -- 9 8870E-01 1,566 22
Eu-154 6 0320E-03 1,566 22
Eu-155 2 1770E-04 1,566.22
Fe-55 7 9296E-07 1.566 22

0 OOE+00 1.55E+03 3 10E+03 12500 7 100E.11
O 9 45E+00 1 89E+01 1 7500 3.02ZE+tO

2.200 5.131E.06
3,132 A 2.7500 I 808E+07

8 9486E-03 1,566.22 3.132 44 ' 0 OOE+00 1 290E+06
1,566.22 3,132 44 0 OOE+0O 1 54E-03

KrM
I!1j i3,132 44 0OOE+0O 1 68E+01 3 35E+01 7 00

NO-237 3 OOE+00 1 87E-02 3.74E-02 11 0000 7294E+03
Pa-231 t 4703E-09 O OOE+OO 2 30E-06 4 61E-06
Pb-210 I 6828E-10 1,566.22 3,13244 OC
Pr-147 6 9606E-06 1,566.22 3,132 44 0 C
Pu-238 66263E-02 1,56622 3,13244 oa
Pu-239 I 1861E-02 1,56622 3,13244 oa

5 27E-07

1-2
P'U-240
Pu-241
PU-242
Rta-226
Ra-228

6 4260E-05
3 8501E-10

5 22 3,132 44 0 OOE+00 2.37E+01 4 74E+01
i 22 3,132 44 0 0OE+00 6 85E+02 I 37E+03
822 3,132.44 OOE+00 1 01E-01 201E-01
822 3,13244 0OOE+00 603E-07 1 21E-06

52955E-12 1,566.22
2 0413E-14

Sn-126
Sr-90 6 4163E-01

1,566.22
1,566.22
1,566-22
1,566-22
1,566.22
1,566.22
1,566.22

3,13244 0ooE+00 3.20E-11 639E-1t
3,132 44 0 OOE600 1 94E-02 3 88E-02
3.132 44 OOOE+00 3 95E-02 7.90E-02
3,13244 0OOE+OO 1 OOE+03 201E+03
3,13244 6OOE+00 616E-01 1.23E+00
3,132 44 0 OOE+00 2 45E-07 4 90E607
3,132 44 0 OE+00 4 36E-05 8.76E-05

Tc-99 3.9357E-04
Th-229
Th-230
Th-232

I 5644E-10
2 7972E-08
5 3036EF-19 1.6 " 3'AV13 AA An ( V I

-
T1-208 I 5136E-07 1,566 22 3.132 44 0 OOE+00 2 37E-04
u-zuz

2 5856E-08
I ,56o z2

1,566 22
It1z 44 U OOE+CU 6 42E-04 1 28E-03
3,132 44 0 06E+00 4 05E-05 810E-05
... ..4 ^u . o.. . -. , 00.'. 4,1.1. 4 U UFIZ+IAJ 0s it-tJz 1 h5L:-01

Thermal Power
Nominal Heat Bounding

Output Heat Output
(watts) (Wafts)
2.83E+01 5 6.OE+i

Total Total

-1 4487E-06
7 5686E-06

1,56622
1,56622
1,566.22

000 3 62E-03 1 35E-03 3 62E-03
3,132-44 0 OOE+00 1.19E-02 2 38E-02

000 3 69E-02 3.65E-02 3 69E-02
3,132 44 0OOE+00 1 01E+03 201 E+03

1 49E+03 2 98E+03Other Radionuctides

Q,.l.T4t SK--- Cherkss ^
jTemplate Selection Summary

From SFD Used
Reactor Moderator UGHTWiATER L0K11 WATER

Fuel Cladding I ZIRC I zC
I BOtI HM Constituents U I U

Basis for Parameter Differences:

,Uf
BOL Enrkchment %- 1 5004443 oto 5

Burnup Summary (MWd)
1  

| Basis for bumup used In estimate:

From SFD Estimated J
Nomnal 1 533.131 162 l bsunv cautlated toro the hwea metal mas aestryed.

Bounding 3.132 4Jfdrg burrim asanied to be twae naoiul twr

Checks

Estim ado Burnupl
Burnup Multiplier I Gie Bumup Estimated EOL HUNGiven EOL HlM

Nominal 0 40 1 100
Boundmig O dOI

2
I

'Reactor shutdown, core removal, storage, shipping or other date confirming ta inadaton ceased for fuel

'Total buruip for an fuel associated with this worksheet must be dvided by BOL heavy metal mass to get specflc burrup values (MWCUT)

DOEtSNF/REP-078
Revislon 0

March 2003
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Fuel Radionuclide Inventory Worksheet

IL Fude amd Template Informiation j ̂  .

Fuel Name DRESDEN I (UN0064)
SNF ID t 47

Fuel Unts & Descr 1 - 6 X 6 ROD ARRAY
Heavy Metal Mass 80=S58 847kg EOL.57281kg
ROD Storage Site INEEL

1.1 Estimates^ m

'Fuel decay start date 1973
Estimates as of 2030

Template PWR (Light Water Zirc. 0 to 5% Ul

ITemptate Bumup(MWd) 61.92
Template BDOL Heavy Metal Mass (MT) 0 00176911

Tempbte Decay Time- - 50 Years -

Estimated
Canister usage

Bare Fuel Transfer

X X. b Y. - Yb Gamma Sources

CiLMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template 'Fuel Bumup (MWd)O Bumup (MWd)
5

(Ci) inventories(Ci) InventoriesWCI)
I Energy Phftons/sec

Group (bounding)Radionuclide
Ac-227 1 0733E-09 1,4891
Am-241 1 4751 E-01 1,489 1

0 OOE+00 1 60E-06 3 20E.06 Avg hMeV

o 00E+00 220E+02 439E+02 00150 1 133E+14

Am-242m 2 6809E-( 1 0 OOE+00 3 99E-01 7 98E-01 I

Am-243 2.978 38 0 00E+00 9 31 E-01

C-14
CI-36

2.978 38 0 OOE+00
1.489 19 2.978 38 0 00E+00 00850- 1.2510E13

01250 8.325E12;.4tt 1; e --- -
1,489 19 2,978j id I.

:-02 1,489.19 2,978 3 8 23E+01 0 2250 1 068E413

3 5610E-04 1,489 19 5 30E-01 1 06E+00 0 3750 4 614E412

Cs-134 2 6260E-07 1 i 3 91E-04 7 82E-04 0 5750 1 086E.14

Cs-135 1 4433E-05 2.978 38 0 00E+00 2 1SE-02

Cs-1 37 2.978 38 0 OOE+00 I 47E+03

Eu-154 489 19 2,978.38 0 OOE+00 8 9

4 30E-02
2 94E+03
1 80E+01
648E-01
2.36E-03
2 67E+01

C

Eu-155 t,48919 2,978.38 0 00E+00 4 878E+06

Ij-3
I Np-237
I Pa-231
I I Pb-21 0

Prn-147

1.48919 2,978.38 0 C 2 750 1 719E+07

1.489 19 2,978 38 0 0 3-5000 1^27E+06

9 8288E-07 1,489 19 2 93E-03 5.0000 5243E+05

1 0707E-02 1,489 19 1.59E+01 3.1 9E+01 7.000X 6 040E+04

1.1927E-05 1,4891 1 780.02 3 55E-02 11 O0O 6 935E+03

1 4703E-09 0 OOE+00 2 19E-06 4 38E-06

I 6828E-1 8 38 000E+00 2 51 E-07 5 01E-07
,489 19 2,978 38 0 000+00
.489 19 2,978 38 0 00E+00

1 1618E-02 1,489 19
1.5142E-02 1,489 19

2,978 38
225E+01 4 51E+01
6 52E+02 1 30E+03

PU-242
Ra-226

ftu-1D6

4 3766E-01
6 4260E-05
3 8501 E-1 0

919 2,978 38 0 OOE+00 9 57E-02
919 2,978 38 0 00E+00 5 73E-07
9 19 2,978 38 0 00E+00 7 89E-09
9 19 2,978 38 0 00E+00 3 04E-11

1 91E-01
15E-06

1,4891

1 2376E-05 1,489 19
2 5210O-05 1,489 19
6 4163E-01 1,48919

2,978.38 0 00E+00
2,978.38
2,978.38

3.75E-02 7.51 E-02
9 56E+02 1 91E+03
5.86E-01 1.17E+00

Th-229
Th-230
Th-232
TI--208
U-232
U-233
U-234
U-235
U-236
U-238

3 9357E-04
1 5644E-10
2 7972E-08

1,48919 2,97838 000E+00 233E-07
1,48919 2,978 38 OOE+00 417E-05
1,48919 2,978 38 0 00E+00 7 90E-09
1,48919 2.97838 OOE+00 2.25E-04
1.489 19 2,97838 OOE+00 6 11E-04

1,489 19 2,978 38 0 OOE+00 3 85E-05
1,489 19 2,978 38 0 00E+00 7 84E-02
1,489.19 0 00 1 91E-03 0 00E+00
1,489.19 2,97838 000E+00 1 13E-02

1,489.19 0 00 1 95E-02 1 91E-02
1.489 19 2,978 38 0 OOE+00 9 56E+02

1 42E+03

4 66E-07
8 33E-05

1,489 t

Thermal Power
Nominal Heat Bounding

Output _ Heat Output

(Watts) (Watts)
2.69E+01 539E+01

Total Total

1 4487E006 1 91E003

2 26E42
1 95E402 j
1 918+03J
2 840+03 j

111. T e Selection Sunary, Briup & ry, and Checks -

I , Template Selection Summary -

3 From SF0 Used
ir2 Reactorzr odetrsdr LUGHWATER UrGHT WATER

- FuetCidd9g ZtRC ZIRC

BOL H nnchment U U
BOL HLE~nnchmeunt %s 1I5005013 O to5

-1, ""11- 4-�, -

Basis for Parameter Differences:

Ir Burnup Summary (MVdi Basis lor burnup used In estimate:

From SFD Estimated

Nfomes 8236 t1.489 tN9 Nal bursip catAated Irn te heany metal mass destayed

Bounding 2 .97838 Bourdi! bemuit assaned to be Wce nominal bursip

Checks .

Estimated Bumup/
Bumup Multiplier Given Bumup Estimated EOL HM/Given EOL HM

Nomhnal 1. t81 100o

Bounding 1 A51

'Reactor shutdown, core removal storage. stapping or other date cornrming that irradiaton ceased for fuel

'Total bumup for an fuel assodated .1th this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdOMT)

DOEISNF/flEP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infonalion ," '

Fuel Name: DRESII HBR. BR-3, BRP. TMI
SNF ID t 50

Fuel Units & Descr I- CANISTER OF SCRAP
Heavy Metal Mass: 0OL-, EOL19608kg
ROD Storage Site INEEL

'Fuel decay start date. 1979
Estimates as of: 2030

Templatee PWR (LUght Water. Zirc. 0 to 5°. U)
Teriptlae Bumup(MWd): 61 92

Template BOL Heavy Metal Mass (MT), 0 00t76911

Estimated
Canister usage

186x10,
I Oat

Template Decay Tnr 60 years
IL Esomnates m Xv Xb b Y Yb Gamma Sources

Photon Total
CVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)
2  

(Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 1 0733E-09 18,64628 18,64628 0 OOE+00 2 00E-05 2.OOE-05 Avg MeV
Am-241 14751E-01 18,64628 18.64628 OOE+00 275E+03 275E+03 00150 7095E+14
Am-242m 2 6809E-04 18,646.28 18,64628 0 OOE+00 5 O0E+O0 5 00E+00 00250 1 422E+14
Am-243 62484E-04 18,64628 18,64628 0O0E+00 I 17E+01 1 17E+01 00375 1 340E+14
C-14 4.7820E-05 18,646 28 - 18,646.28 0 O0E+0O 8 92E-01 8 92E-01 0 0575 1 677E+t4
CI-36 80297E-07 18,64628 18,646,28 0 OOE+00 1 50E-02 1 50E-02 00850 7834E+t3
Cm-243 1.7426E-04 18,646.28 18,64628 0 O0E+OO 3 25E+00 3 25E+00 01250 5.212E+13
Cm-244 2.7616E-02 18,646.28 18,64628 0 OOE+00 515E+02 515E+02 02250 6688E+13
Co-60 35610E-04 18,64628 18,646.28 0OOE+00 664E+00 664E+00 03750 2.888E+13
Cs-134 2 6260E-07 18.64628 18.64628 0 00E+00 490E-03 490E-03 05750 6802E+14
Cs-135 14433E6-5 18,64628 18,64628 6OOE+00 269E-01 269E-01 08500 6642E+12
Cs-137 98870E-01 18,64628 18,646 28 006E+00 1 84E+04 1 84E+04 12800 4226E+12
Eu-154 60320E-03 18,64628 18,64628 OOE+00 1.12E+02 1 12E+02 17500 1858E+1t
Eu-155 2 1t770E-4 18,64628 18,64628 OOE+00 406E+00 406E+00 22500 3054E+07
Fe-55 79296E-07 18,64628 18,64628 006E+00 148E-02 t48E-02 27500 1076E+08
H-3 89486E-03 18,646.28 18,64628 0OOE+00 1 67E+02 1 67E+02 35000 7679E+06
1-129 98288E607 18,64628 18,64628 0OOE+00 1.83E-02 1 83E-02 50000 3282E+06
Kr-85 1_0707E-02 18,64628 18,646 28 006E+00 200E+02 2_00E+02 70000 37816E+0
N_237 1 1927E-05 18,64628 18,64628 00OE+00 222E6- 222E-01 110000 43416E+04
Pa-231 I 4703E09 18,64628 18,64628 06E+00 2.74E-5 2074E-05
Pb-210 ,16828E-10 18,64628 18,64628 006E+00 3.14E76 6 3714E-06
Pm-147 69606E-06 18,64628 18,646028 0006E+00 1430E4 4No 1t30EBo1d
Pu-238 66263E-02 18,64628 18,64628 00OE+O 9 24E+03 9224E+03
Pu-239 I 1616E402 18.646 28 18,646 28 0OOOE+OO 2 17E+02 2 17E+02
Pu-240 1 5142E402 18,646 28 18,646 28 0OOOE+OO 2 82E+02 2 82E+02
Pu-241 443766E-t t8,64628 18,64628 0O7E+OO 816E+03 8016E+03
Pu-242 674260E-05 18,64628 18.64628 0 OOE+00 1 20E+O 1.420E+3O
Ra-226 38a501E-10 18.646 28 18,646.28 OOO0E+OO 718 E406 7 18E406
Ra-28 - 2955E-12 18,64628 0006128 0 OOE+2 0 9 87E-08 9 87E-08
Ru-1106 2 0413E-14 18,646 28 18,646.28 0OOOE+OO 3 81E-10 3 81E-10
Se- 79 I 2376E405 18,646.28 18,646-28 O OOE+OO 2 31E-01 2 31iE-0t
Sn-1126 2 5210E405 18,646.28 18,646.28 0 OOE+OO 4 70E-01 4 70E41
Sr-90 64163E-01 18,64628 18,64628 OOE+00 1.20E+04 120E+04
Tc-99 3 9357E404 t8,646.28 18,646-28 0OOOE+OO 7 34E+00 7.34E+OO
Th-229 R 5644E-10 18,64628 1864628 O1E+OO 2 92E6 2.92E17 6
Th-230 Z.7972E408 18,646.28 18,64628 0OOOE+OO 5 22E404 5.22E044
Th-232 5.3036E-12 18,646.28 18,646.28 0OOOE+OO 9 89E408 9 89E408
TP-208 t.S136E407 18,646.28 18,646.28 O OOE+OO 2 82E43 2 82E403
U-232 4.1005E407 18,646.28 18,646.28 OOO0E+OO 7 65E403 7.65E403 Thermal Powerr
U-233 2.5e56E4, 8 18,646u28 18,646.28 .OOOE+OO 4m82E404 4m82Ea04 NominalTHeaat Bounding
U-234 5-2685E405 18,646.28 18,64628 O OOE+OO 9 82E-01 9 82E-01 Output Heat Output
U-235 -t 4487E406 18,646.28 0 00 2.71E-03 O OOE+OO 2Z71E403 (Watts) (Watts)
U-236 7-5888E406 18.646.28 18,646 28 0OOOE+OO It42E-01 t.42E-0t 3~37E.rn 3-17E+02
U-238 -2 6129E407 18,646-28 0 D00 I 28E-02 7.88E403 1.28E4 Total Total
Y-90 6 4180E401 18,646.28 18,646 28 0OOOE+OO 12~0E+04 1210E+0
Other Radionucildes I 78E+04 I 78E+O+4

m. Template Sdcebm SurnwmytrsBurrnupSwnmr~vandCbeks M, - I -
Template Selection Summary _ _ |

Fromn SF0 Used Basis for Parameter Differences,
Reactor Moderator LIGhT WATER LiGHT WATER Thkt Teirrate was used for we tsmeg reasan

Fuel Cladding ZIRC zRC This ouel mdalies w at paratelers except ernclnent (un)wowi)
BOL HMt Constituents U U

8OL EnrIchment % 0 to S

Bumup Summary (MWd)a Basis for bumup used in estimate
From SFD Estursated

Nominal | 18 64628 Nal murnap set equal lo boxdig tS wlt
Bounding 18 646 2E8Bm&M Wruestraled byassuni" BCt heavy metal mas was twice ECL.

Checks

Estimated Bumup'
Burnup Multiplwe Given Bumup Estamated EOL HtWGIven EDL HU

Nominal 13 588t 1
Boundmg 13g58

'Reactor shubtown, core removal, storage. shipping or other date confirming that Irradation ceased tor fuel

'Total buruip tor all fuel associated wth this worksheet must be dnvdded by BOL heavy metal mass to get speahic bumup values (MWdMl)

U
LU

&.
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temiplate Itforimaion I;

? Fuel Nane- EBR-I1 NITRIDE FUEL EXPER
SNF ID t. 363

Fuel Unhs & Descr 64 * ROD
Heavy Metal Mass BOL. , EOL=9587kg
ROD Storage Site INEEL

'Fuel decay start date 1994
Estimates as of 2030

Template FFTF (FAST, SST. 10 to 30%, Pu & U)
t
Template Bumup(MWd) 50112

Template SOL Heavy Metal Mass (MUT) 0 0329181
Tenitate Decay Vae 35 years

Estimated
Canister usage

18'x101
r032

T - -

b V. uamma sources
I11 Fchmat f -.. ,S , b Yn Gxamma sourcesmI - -. t I.

CIUMWd From ; Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel
- Template Fuel Bumup (MWd)

2
Bumup (MWd)O (CI) Inventories(CI) lnventories(CI)

Phmoton Total
Energy Photons/sec
Group ' (bounding)

I Avg MeV
Radionuclide

-~lo ----- -- i A..

AC-227 6 1822zE-12 83.3 450 ,W5 00 a
Am-241 1 1066E-01 833 80 +02 00150 5131E+13

Am-242m 1 9247E-03 833 80 3 01E+00 0 0250 1 017E+13

AAm-243 1 0740E-04 833 80 -02 1 68E-01 0 0375 1 181 E+13

C-t4 2 6042E-05 217E-02 4 07E-02 00575 1.181Et13

I CI-3
Cmn-243

3 4243E-1 1,563 38 0 OOE+00 2 86E-07 5 35E-07 I 0 0850 5 658E+12
1,56338 000E+00 3 39E-01 6 35E-01 I 01250 3.982E+12
1.56338 000E+00 1 34E+00 251E+00 I 02250 4.566E+12Cm-244
1.563 38 0 00E+00 2 86E+00

I Cs-134

Cs-135
Cs-137
Eu-1554

833 80 1,563 38 0 OOE+00
4 7693E-05 833 80 1.563 38 0 C 08500 .8379E+11

1 4007E+00 2 19E+03 12500 1 0035E.12

1 6184E-02 1 35E+01 2.53E+01 1 7500 2269+t10

Eu-1 55 +00 I 15E+01 2 15E+01 22500 4 553E+06

Fe-55 3 8028E-04 833 80
_ H-3 3 8454E-03 833 80

I-129 t2891E-06 833 80
_ Kr-15 27918E-02 833 80

Np-237 3-7516E-06 833 80
Pa-231 12488E-11 833 80
Pb-210 2A206E-12 833 80

i~i P.147 t5671E-02 833 80
Pu-238 1.4877E-02 833 80

-Pu-239 3 5520E-02 833 80

1t563.38 0 OOE+00 317E-01 5 95E-01
1 S63 38 0 00O+00 3 21 E+00 6 01 E+00
1t563.38 0 OOE+00 1 07E-03

2.7500 2.591E+07
3.5000 128tE+05
5.0000 4 430E+04
7.0000 5 0O4E+03
11.0000 5781E+02

1563.38 0 OOE+00 2.32E+01
1 S63.38 0 C

3 78E-09
1.31 E+01 2 45E+01

O 124E+01 2 33E+01
O 65E+02 .35E+02 1 65E+02

Pu-240 1,563 38 8 38E+01 1.01E+02 1 16E+02
833 80 0 00 3 76E+03

1 1252E-05 833 80 1,563 38 2 24E-C
Pa-226

\., Ra-228
Ru-t 06
Se-79
Sn-126

7 6524E-12
2 4086E-16
1 5066E-05

833 80
E-13 3 77E-13

63380 1,563 38 0 OOE+00 1 26E-02
833 80 1,563 38 0 O0E+00 8 44E-03
33 80 1,563 38 0 O0E+00 3 66E-02

83380 1,56338 000E+OO 418E+02
833.80 1,563 38 0 O0E+0O 3 29E-01

2 36E-02
1.58E-02
6 86E-02
7 83E+02

2 7219E-12 833 80 1,563 38 OC

I

Th-230 1 0441E-09 833 80
Th-232 31689E-16 83380
Ti-208 4 6636E-07 - 833 80
U-232 12638E-06 833 80

8 71 E-07 1 63E-06
2 64E-13 4 95E-13
3 895-04 7.29E-04
1 05E-03 1 98E-03 Thermal Power

U-233 5 7451 E-10 4 79E-07 8 98E-07

U-234 4 304
U-235 -7.776
U-236 1 805
U-238 -1 791

% Y-90 5 008
Other Radionuclides
Il.L remplat: Selection Surnmry,

8 0 OOE+00 3.59E-03 6 73E-03
Nominal Heat Bounding

Output _ Heat Output
tWatts) iWalts80.00 3 39E-05 2.74E-05 3 39E-05

1,56338 0OOE+00 1,50E-04 282E-04
0 00 2 47E-03 2.32E-03 2 47E-03

1,563.38 0 OOE+00 418E+02 7 83E+02
1.18E+03 2 22E+03

_ ?.- -, Y 8,, . 1S.e -

2.03E+01 324E+01
Total Total

!M
emIaeIelcion Summary

lFrom SF0 Used Basis for Parameter Differences:

Reactor Moderator FAST FAST Thts Tmplae was used bort e blowihg reasots

I-I BI Fudl Cldingr SST | -SST This be magttes on &I pwners exWainctnent (unknown

I BOLEnsrchment% I 10 to 30,Burup Summary (MWd)' Basis for btumup used in estimate-
IFE E Frrxn SFD Esaltured I

NomInal i_
Bounding

i I lCheckes

_ 833 80____ _ N u tnup talen tor SF0 and cwwerd ts MMWd using EOLN10423kg

-- 1563 3818oun tureup taken ifrom SFDsid caverled to 5Wd ursig 80=10423kg

Estimated Bumupr
B e Muliplier Given Bumup Estimated EOL HMGriven EOL NM

0531_ 1 - 100n orNominal
V- -IrI '~ . a l - -- I - _ _ _ _ _ _ _

_ 'Reactor shutdown, core removal. storage, shipping or other date ccrierring tat Irradabon ceased for fuel

'Total buiup for all fuel associated weth ins worksheet must be divided by BOL heavy metal mass to get spectlc bumup values (MW8INT)

DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet
L Fue and Tempate Infernation .2 :1

Fuel Name: EBR-Il OXIDE FUEL EXPER
SNF ID *t 364

Fuel Units & Descr 992 - ROD
Heavy Metal Mass: BOL , E01L92 454kg
ROO Storage Site: INEEL

'Fuel decay start date: 1994
Estimates as of 2030

Template: FFTF (FAST, SST, 10 to 30%, Pu & U)
'Template Bumup(MWd): 50112

Template 80L Heavy Metal Mass (LtM). 0 0329181
Template Decay rime 35 years

Esttiated
Canister usage:

l8'x1tY
496

11I.Esunatres -n + ;X. b Y. Yb Gamma Sources

Photon Total
Ci/MWd Fromn Nominal Boundmng Fuel brtial Activity Nominal Fuel Bounding Fuel Energy Photons/we

Ra dion uc lide Template Fuel B urnup (MWd)a Burnup ( W Vd) (Ca) Inventone(CQ) Inventonres(C) Group (bou nding)

Ac-227 61822E-12 8,04082 20,10204 OOOE+00 4397E+08 It241E-07 AV0 MeV
Am-241 1 1066E-01 8,04082 20,10204 1 94E+02 1 98E+03 2A42E+03 00150 6573E+14
AC-242m 19247E-03 8,04082 20,10204 OOOE+00 ItSSE+Ot 3687E+01 00250 24307E+14
Am-243 1 0740E-04 8,04082 20,10204 0OOE+O0 864E-01 2.16E+0 0 5375 1519E.14
Ca-14 26042E-05 8,04082 20,10204 0OE+00 2309E-01 523E-01 080575 tlOE+14
Ci-36 3 4243E-10 8,04082 20,102 04 0 008E+00 275E-06 2688E+46 1 50080 7276F-13
CE-243 4 0629E-04 8,04082 20,10204 0OOE+00 3127E+00 817E+00 01250 2179E+13
Cm-244 1 6024E-03 8,04082 20,10204 000E+00 1129E+01 3222E+01 02250 5871E013
Co-60 38428E-03 8,04082 20,10204 0 0OE+00 376E+01 689E+01 03750 3.345E013
Cs-134 1 5566E4-03 804082 20,102 04 0 OE+00 3t25E+01 3713E+01 035750 1 031E+15
Cs-1 4 7693E-05 8.04082 20,102 04 0 0OE+00 31 98-01 2 59E-01 08500 15067E+13
Cs-137 1 4007E+00 8,040 82 20,102 04 0 OE+00 2.23E+04 2 82E+04 1 7000 5 289E.13
Eu-154 3 6184E-02 8,04082 20,102 04 0 OOE+00 3.30E+02 325E+02 1 7500 2917E+808
Eu-lSS 13774E-02 8.04082 20,10204 OOOE+00 t.t1E+02 2.77E+02 2zsoo 5825F-07
Fe-2S 3I8028E-04 8,04082 20,10204 OOE+00 3106E+00 7 64E+0 T7500 3a330E+08
iS33 8454E-03 8,04082 20,10204 0008E+00 3 09E015 7.73E+01 3N5000 Ht oudEn06
1-129 1 2891E4-06 8,04082 20,102 04 008E+00 3 04E-02 2 59E-02 Outu H 5 056EOut
Kr-85 2 7848E402 8,040812 20,102 04 O OOE+OO 2.24E+02 5 60E+02 7 0000 5 770E+04
U-237 37516E-06 8,04082 201020 0 E04 O 302E4-02 7 054E2 110000 6600E+03
Pa-23t 1 2488E-01 8,04082 20,10204 0 OOE+00 t OE-07 251E-07
Pb-21 0 2 4206E-112 8,04082 20,102 04 O OOE+OO It95E-08 4 87E-08
Prn-147 1 5671E402 8,04082 20,102 04 O OOE+OO t.26E+02 3.15E+02
Pu-238 1 487E4-02 8,040 82 20,102 04 0 OOE+0 1020E+02 2 99E+02
Pu-239 43 5520E402 8.040 82 a 00 1 S9E+03 1.3 E+03 1 .59E+03
Pu-240 2 0690E2-0 8,04082 20,102 04 8 08+ 4 0.s503 1.01_+04
Pu-24t -1 4799E+00 8 040 82 0 00 3 63E+04 2 44E+04 3263E+04
Pu-242 1 1252E405 8,040 82 20.102 04 2 16E-t 3 06E-01 4 42E-01
Ra-Z26 7 8524E-t2 8,040 82 20,102 04 O OOE+OO 6 31E408 1.58E407
Ra-Z28 2 4086E-16 8,040 82 20,102 04 0 OOE+OO I 94E-12 4 84E-12
Ru-tO8 I 5066E-05 8,040 82 20,102 04 OOO0E+OO 1.21E401 3 03E-01
Se-79 S 0127E405 8,040 82 20,102 04 0 OOE+O 0 814E-02 Z04E-01

Sn-126 4 3902E-05 8,040 82 20,102 04 OODOE+OO 3 53E-01 8 83E-01
Sr-90 5 0088E-01 8,040 82 20,102 04 0OOOE+OO 4 03E+03 1 01E+04
Tc-99 3 9412E404 8,040 82 20,1020D4 O OOE+OO 3.17E+00 7 92E+OO
Th-29 2 721 9E-1 2 8,040 82= 20,102 04 OOOGE+OO Zt9E408 5 47E-08
ThF230 O441E49 8,040SU 2 20,B2s04 r OOOE+rO &40E6 2.10E45
Th,232 3 1689E-16 8,040 82 20,102 04 0 OOE+OO 2.55E-12 6.37E-12
Ti-203 4 6636E407 8.040 82 20,102 04 0 OOE+OO 3.75E403 9.37E403

U R232 1M2638Eor6 8F040 A2 20,102 04 0 E+sO 1.02Er2 2 54Es2 Thermal Power
U-233 57451E-10 8,040 82 20,102 04 0OOOE+OO 4 62E406 1.15E405 Noinal Heat Bounding
U-234 4.3044Ed6 8,040 82 20,102 04 0 OOE+m l 3 46E42 8 65E42 Output Hett Output
U-235 -7 7765E409 8,040 82 0 00 3.27E404 2.64E404 3.27E404 (Wafts) (Wafts)
U-236 1.8050E407 8 040 82 20,102 04 0 OOE+OO 1.45E43 3 63E03 I D6E+92 3 esE+D2

U-238 S1 7914E07 8 040 82 0 00 2 38EB2 2i23Ebu2 2.38E42 Totae Toeal
Y-90 o 00881E481 8,040 82 20,102 04 0 OOE+eO 4 03E+03 I 01E
O Bher Padionucnies I I14E+04 2 85E-04
ClLhemplaks Sdection SunarBurn upSunrn_ __,v, and _ _ e- s

Template Selection SummaEy
FrB m SFD qUsed v Bauu is Eor Parameter 8f Herences:

Reactor loder tor FAST FAST Ti Ts Teroati was esd for fetlohm reasom
Fuel Claddmng SST SST Teb hea mathes t n ma pto ge exlak euiuplest (uSM*d'

BOL HM Constituents Pu arnd U Pu and U
BOL Enrichment % I10 to 30

Bumup Summary (MWde' Basis for bumup, used in ffbmate:
Fromn SFD Estimated

Nominal 8,040 82 Norrial ichr"q taW km SFO ond mne lo iMWd using iO100.51tkg

sounding 20 102 B4dr 9S btaken om SFDandowrled bIDWd uaS" BO ......................10051k4

Checis

Estrmated Bumup
Burnup 11if1r Given Burnup Estimated EOL HM1Gjven EOL Hti

Nommntlo s3 ol
Bounding 1 31

'Reactor shutdwn, core remroval, storage. ssppnng or other date confirining that Irradiation ceased for kid

'Total bumup for all fuel associated Witil ti-s worksheet must be clvidred by BOL neavy metal mass to get specific oumnup values (MWdMT)

Li
Li

A
Iiw

;;4
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Fuel Radionuclide Inventory Worksheet

. Fuel and Template mIfornm on->< =72
Fuel Name EBR-11 OXIDE FUEL EXPER

SNF 1tD 345
Fuel Units & Descr. 571 - ROD
Heavy Metal Mass BOL= , EOL5696kg

1ROD Storage Site- INEEL

'Fuel decay start date: 1994
Estimates as of 2030

Template FFTF (FAST, SST, 10 to 30%, Pu & U)

'Template Sumup(MWd) 50112
Template SOL Heavy Metal Mass (MT): 00329181

Temnite Decay Tirne: 35 years

Estimated
Canister usage-

lBx10
286

.

Ui. Estirates-- _ m X. xb b Y. Y. Gamma Sources

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
5

Bumup (MWd)O (CI) lnventories(C) Inventortes(Ci)
Energy Photonsfsec
Group (bounding)

Radionuclide
AC-227 6.1 822E-12
Am-241 1.1066E-01
Am-242m 1.9247E-43
Am-243 I 0740E-04
C-14 2 6042E-05

12,390 22 0 OOE+0 3 06E-08

12,390 22 1 19E+02 6 68E+02
12.390 22 0 OOE+00 9 54E+00

4 045E+14

8 058E.13

12,390.22 0 00E+00 00375 9.362E.13

12,390 22 a C 401 0.0575 9 306E+13

CI-36 4.956 09 12,390.22 0 0 4 24E-06 0.0850 4 484E+13

Cm-243 4.956 09 12,390.22 5 03E+00 I 01250 3 155E+13

4,956 09 1 .+00 1 99E+01

3 4275E-03 4,956 09 1 70E+01 4 25E+01

1 5566E-03 E+00 771E+00 1 93E+01

0.2250 3619E+13

0 3750 1SS9E+13

0S750 6.355E+14

0 8500 6.640E,12

12500 7-948E+12
I-q, 47 1022 O00E+00 2 36E-4
t c-1 xs, _ .

-

Cs-1 37 14 12.390,22 00E+00

Eu-154 12,39022 008E+00

Eu-155 4.956 09 12,390 22 0(

Fe-55

Pa-231
Ir Pb-210

Pu-239__

4.956 09 12,390 22 O C

8 02E+01 2 01 E+02 1 7500 1 798E+11
6 83E+01 1.71 E+02 22500 3591E+07
1 88E+00 4.71E+00 2.7500 2053E+08
1 91EE+01 4 76E+01 3 5000 9275E+05
639E403 1 60E-02 50000 31168+09

4.956 09
4,956 09

2.7848E-02 4.956 09 1.38E+02 345E+02

3.7516E-06
1.2488E-1 I

4,956 0 E+00 186E-02 4 6

2 0 00E+00 6 19E-08
3609 12,39022 0 00E+00
6 09 12,390.22 0 00E+00
6 09 12,390.22 0 00E+00

t

E-02 4,956 09
E-02 4,956 09

000

E+01 1 84E+02
E+02 9 81E+02
E+02 7 55E+02

Pu-242
Ra-226
Ra-228
Ru-t 06
Se-79

I Sn-t26

-1 4799E+00
t1 1252E-05
7 8524E-12

4,956 09 224E+04 1 50E+04 224E+04
.33E-01 1 89E-01 2.72E-01

0 00E+00 3 89E-08 9.73E-08

4,956 09
4,956 09
4,956 09
4,956 09

12,390 22 0 00E+00
12,390 22 0 00E+00
12,390 22 0 00E+00
12,390 22 0 00E+00

1.19E-12 2.98E-tz
7.47E-02 1 87E801
5 02E-02 125E-01
2.188.01 5 44E-01
2.48E+03 621E+03
1.95E+00 4 88E+00

5 0088E-01
3 9412E-04 4,956 09
2 7219E-12 4,956 09Th-229

Th-230 t.C
Th-232 3 1
Tl-208 4 I
U-232 t2

.441 E-09
12.39022 0000E+00 1t35E-08
12,39022 0 00E+00 5 17E-06
1239022 000E+00 1 57E-12
1t90229 0 00E+00 2 31E-034.956 09 :.03

12,390.22 0 00E+00 6 I Thernal Power

U-233
U-234
U-235
U-236
U-238

4,956 09 12,390.22 0 0
4.956 09 12.39022 0 C

Nominal Heat Bounding
Output Heat Output533E-02

Is o9 09 0 00 2C(
, .,vv vv _w

E-07 4,956 09 12,390.22 0 0

E-07 4,956 09 000 I.,
E-0t 4,956 09 12,390 22 0 C

1.63E-04 2.01 E-04 (Wafts) (Watts)

895E-04 224E-03 121E+02 2At0E+02

1.38E-02 1 47E-02 Total Total

2 48E+03 621 E+03
7 02E+03 1.76E+04

Template Selection Summary -
I From SFD Used 1asts for Parameter Drerences

i Reactor Moderaor FAST FAST Ths Terelae was uard torte ""leang nrasors

Fuel Cl ddig S5T SST Friel atties on aU paiameters exsot anrdset WunWIs)

BOL HM Constituents PuandU FuaridU
--. _ 4. tn to Tu

Burnup Summary (MWd)
2  

From_____Est _ 5ed Basis for burnup used in estimate

Bvundmng 12,39022 8rrirtang kpen trmnSFDand wred b ttWd uS BOL-61 951kg9

Estimated Bumupl
Bumup Mu tiaer Given Burnup Estimated EOL HM/Glven EOL NM

Nominal 053 _ |ot

Boun dinig13
FReactor shutdown, core removal, storage shippeig or other date confrenmng that Irradatlin ceased for luet

2
Total bumup for an turt assodated with this worksheet must be dvkked by BOL heavy metal mass to get spedfic bumip values (MWdWT)

Mac 20
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Fuel Radionuclide Inventory Worksheet
L Fuel and TefQlate lnformtion ,

Fuel Name FAST REACTOR FUEL
SNF ID * 906

Fuel Units & Descr 1- CANISTER OF SCRAP
Heavy Metal Mass: BOL=9.044kg EOL=5 8121g
ROD Storage Sdie. INEEL

'Fuel decay start date:
Estimates as of:

Template (Worst Case)
'Template Bumup(MWd):

Template BOL Heavy Metal Mass (MTI): 0001t
Template Decay Tim, 35

Estinated
1985 Canister usage:
2030 118'x1O

0 08

IL Fstuiates m x. Xb b Y. Yb Gamma Sources

Photon Total
Ci/MWd From ' Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWdl
2  

(Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 3072E-06 3,071.54 6.14308 0 00E+00 7 09E-03 t 42E-02 Avg MeV
Am-241 84448E+00 3,07154 6,14308 OOOE+00 259E+04 5 19E+04 00150 7645E+t1
Am-242m 1 6848E-02 3,07154 6,14308 0000+00 517E+01 1 03E+02 00250 1498E+15
Am-243 1 6320E-02 3,07154 6,14308 000E+00 501 E+01 I 00E+02 00375 1309E+15
C-14 t 2090E-01 3,07154 6,143 08 O.OOE+00 371 E+02 743E+02 00575 2.059E+15
Cl-36 22849E-03 3,07154 6,143 08 OOOE+00 702E+00 1 40E+01 00850 8.037E+14
Cm-24 1 661E04 3,07154 6.14308 0000.00 26E-00 5200 0 1250 6299E+14
Cm-244 1 6848E-01 3,071 54 6,14308 0 OE+00 5 17E+02 I 03E+03 02250 6962E+14
Co-60 2 80861E+01 3,07154 6t14308 000E+00 863E+04 6273E+0O 03750 2S978E+14
Cs-134 3 4148E-04 3,071 54 6.14308 0 OOE+00 1 05E+00 210E+00 05750 4842E415
Cs-135 43976E-04 3,07154 6,14308 OOOE+00 135E+00 2.70E+00 08500 185E+14
Cs-137 21049E+01 3,07154 6,143 08 OOE+00 5647E+04 1.29E+0 12500 12S4E416
Eu-154 12500E+00 3,071 54 6,14308 OOE+00 3 84E+03 7 68E+03 17500 5772E+12
Eu-155 648986E-02 3,071 54 6.143 08 0 0E+00 212E+02 424E+02 2Z2oo 6784E+10
Fe-55 2 938E-01 3,071 54 6.143 08 0 OOE+00 8 9OE+02 1 80E+03 z7500 1912E410
H-3 24431 18E-01 3,071 54 6,143 08 0 OE+00 i 47E+02 2 49E+03 35000 t737E+07
1-129 1 0618E-05 3,071 54 6.14308 0000+00 3726E-02 6.52E-02 SOOOO 7as1+06
Kr-85 5 9882E-01 3,071 54 6,14308 0000E+0 1 84E+03 3968E+03 70000 8423E+O
Np-237 1566E2-04 3,071 54 6,143 08 0008+.00 8- 6-096313E+04
Pa-231 2 856E-06 3,07154 6,143 08 0 OOE+00 8 80E-03 1.76E-02
Pb-210 23918E-04 3,07154 6.143 08 00E+00 7935E-01 1A7E-04
Pm-147 1696OE-02 3,07154 6,143 08 00.E+00 519E+01 104E+02
Pu-238 2 9808E+00 3,071 54 6,143 08 0 008+00 9 16E+03 1 83E+04
Pu-239 4 648E-01 3.071 54 6,143 08 0 00.00 t 28E+03 2 56E+03
Pu-240 2 9264E-01 3,071 54 6.143 08 0 00E.0 8 99E+02 1 80E+03
Pu-241 4 8704E+01 3,07154 6,143 08 0 00E+00 1 50E+05 2 99E+05
Pu-242 24560E-03 3,07154 6,14308 000 E+00 754E+00 I 51E+0t
Ra-226 6 44073-08 3,071 54 6,143 08 0 00E+00 1 98E-04 3 96E-04
Ra-228 5 9952E-0 3,071 54 6.143 08 0 00E+00 1 84E-03 3 814603
Ru-10 85526E-047 3.07154 6,14308 0000+0 2 61E03 525E403
Se-79 It9181E404 3,071 54 640 O0E0 589E-01 t16E+00

Sn-126 6671E4-0 3.071554 6,14308 0000.00 5912Et01 e 02E+00
Sr-9D 5 9799E+4 0 3,071 54 6.143 08 0 80E+-0 6 08E+04 3 22E+05
Tc-99 627678E-03 3,071 54 6,143 08 0 o0E+00 2108E01 4416E+0O
Th-229 1.7488E-046 3,071 54 6,143 08 0 -0E+4O 5 37E-03 71 T07E2
Th-230 5 870406 3,071 54 6,14308 0000.00 1 80E042 3 61 E2
Th-232 -4 2431E409 3,071t54 0 00 183E404 I170E404 1 83E04+

TI208 8 7573ER5 3 071954 6,143 08 0 00E+C 2 69E01 5 38E.01
U-232 2 3706E404 3.071 54 6,143 08 0 00E+CO 7 28E-01 I 46E+OO Thermal Powver

U-233 3S6128Eo4' 3,071r54 6,143r08 0n00E+Cc 1c11E+00 2_22E+00 NominalHeat Bounding
U-23'+ 1-2788E402 3 071 54 6,143 08 0 OOE+CO 3 93E+Ot 7 86E+01 Output Heat Output
U-235 .5.7486E404 3.071 54 6,143 08 3 89E403 1 77E+00 3 54E+OO (Watts) tWaft)s

U-236 2.3485E04A 3,071t# 6,t4308 0 00E+CO 721E-01 I44E+OO 1,40E+03 f i81E+03

U-238 1.1581E04A 3,071t54 6,143 08 4 84E404 3 56E-01 7.12E401 Total Total
Y-90 1 9804E+Ot 3,071.54 6,143 08 0 O0E+CO 6 08E+04 I 72E+05
Other Radionuclides I 89E+05 3 79E+05

11. Tempat Seleciort Summar, r Bumulp SUmaY. W Checks 4
Template Selection Summary

From SFD Used Basis for Parameter Dtfferences:
Reactor Modet t FAT (Worst Casa)

Fuel Cladding SSTAl r c hs KWfdnt cltodsey matctd ary existing laevala. Iereore ie wast case terq was titt
BOL HM Constituents Th and U U, Th. & Pu

Ot)L Enrichment %I 7 592 010 100

Bumup Summary (MWdfe Basis for bumup used in estimate:

From SFD0 Estimated
Nomi nl [ 904 401 3 071 s4INoe ttmV cabhotald hm, the heavy mnet mass deste

Bounding [ 6143.08 S ingrebnWasseobetWiat orrd hrr

Checks

Estted Bumupl
Bumup Multiplier Given Bumup Estimated EOL HtMGiven EOL HM

Nominal 1015 340 3343
Bounding 20311

'Reactor shutdown. core removal. storage, shapping or other date conrbmilng that irradatlon ceased for fuel

'Total burmup lor ai fuel assodated wnih ths worksheet must be dvided by BOL heavy metal mass to get specafic bumup values (MWSdM)

ii

Li
I

" I
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Fuel Radionuclide Inventory Worksheet

IL Fuel and Tempbate Infordmtion O
Fuel Name FAST REACTOR FUEL (U/PUC)

SNF ID 1029
Fuel Units & Descr 11 - CANISTER OF SCRAP

HervylMetalMass- EOL.1333kgl EOL.11.95kg
ROD Storage Site- tNEEL

'Fuel decay start date 1985
Estanates as *i 2030

Template FFTF (FAST. SST 10 to 30%. Pu & U)

'Template Bumup(MWd) 50112

Template DOL Heavy Metal Mass (MT) 00329181
Temolate Decav Tne- 35 years

Estimated
Canister usage

18'x10'
085

- V. r flmnI Rn.- .. r
-

,, _ . _ _ D J .s . - VV"._w_

JKL k-SlunkeeS, -. iii ! ,, - - - t

Ct/MWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)? Bumup (MWd) - (Ci) Invefrlones(Ci) Inventones(Ci)
I Enet9Y Photons/sec

Group (bounding)
Radionuclide 7.9 ooe U tr .La

ooi 1 oic 4.- 7,997 883 0 OOE~+vAc-227
Am-241

6 1822Et 12
1 1066E-01 7.997,88 2 57E+01

4 94E-08 Avg tteV
911E+02 00150 2583E+14

154E+01 00250 5 197E+13
Am-242m 1 9247E-(
Arn-243 1 074DE-t
C-14 2 6042E{
Ci-36 3 4243E-1

'- Cm-243 4 0629E-(

7.997 88
7,997.88 - 8 59E-01 0 0375

3,998 94 7,997.88 - 1 04E-01 2 08E-01 O

3,998 94
3,998 94

1.37E-06 2 74
0 OOE+00 1 62E+00 2037E+13

0 00E+OO 6 i Z.386E+13
Cm-244 1 6IU443 3,9ao a
Co-60 3 4275E-03 3,998.94

Cs-134 15566E-03 3,99894

Cs-135 4 7693E-05 3,998 94

8 0 OOE+00 1 0-3750 1.012E+13

I 0 OOE+OO I +01 0 5750 4102E+14

I 7.997 88 0 OOE+OO 381E-01 12500 4238E+12

_ 0 Cs-137 t 4007E+00 9 7.997 88 0 OOE+OO 71.12E+04 12Yo0 51130E+12

7.997 88 O OOE+OO 6 47E+01 1.29E+02 1 7500 1 118E.1 1
Eu-154
Eu-1 55 3.998 94 7.997 88 E+01 t.l0E+02

Fe-55 3 8028E-04 3,998 94I - -3 3 8454E-03 3,99894

1-129 1 2891E-06 3,998 94

Kr-85 2 7848E-02 3.998 94

V Np-237 3 7516E-06 3,998.94

Pa-231 12488E-11 3,998 94

4 Pb-210 24206E-12 3.99894

i Pi--147 1.5671E-02 3,998 94

,_r Pu -238 1 4877E-02 3,998 94

7 1 52E+wO 3 04E+w0
O 154E+01 3 C

0 00E+00 5.1 6E-03 1-502E+05

008E+00 1.11 E+0 t1716E+04

0 O0OE+00 1 11 0 1S63E+03

7.997 88 4
7,997 88 4
7,997 88 _

E+O0 4 99E-08 9 99E-08
E+00 9 68E-09 1 94E-08
E+00 6 27E+01 125E+02
E+00 5 95E+01 1.19E+02
E+02 6898+01 2.11E+02

Pu-239
Pu-240 .-02 3,998 94 1 07E+02 1 90E+02

A -Ei.nsm O wF.0w
Pu-241 -1 47wE+Uw .,Ws4 uw - -.. v-.

Pu-242 1 1252E-05 3,99894 7.99788 2 86E-02 7.36E-02 1 19E-01

I Ra-226 7 8524E-12 3,99894 7.99788 00wE+00 314E-08 6.28E-08

Ra-228 2 4086E-16 3,998 94 7,997 88 OOOE+00 9 63E-13 1 93E-12

Ru-1 06
Se-79
Sn-126
Sr-90

3,99894 7,997 88
3.998 94 7,997 88 E.02 8 10E-024 05E

4 3902E-05 3.998 94
5 0088E801 3,998 94
3 9412E-04 3,998 94
2 7219E-12 3,998 94
1 04-1E-09 3,998 94

7,997 88 00E+w0 1 76E-01

7,997 88 0 00E+00 2 00E+03
7,997.88 0O8E+0 1 58E+00
7.997.88 0 00E+00 1 09E48 2 188E08

7.997.88 0 00E+00 4.18846 8 35E-06
Th-230

7.997 RRTh-232 3 1689E-16 3,w8 94
TI-208 4 6636E-07 3,998 94 7.997 88 0 wE+00

1.27E-12 2 53E-12
1 86E-03 3 73-03
5 05E-03 1.01 E-02 Thermal Power

2.30E-06 4.59E-06 Nominal Heat Boundinge_ U-232 1.21

tJ-233 5 74

3,998 94 7,997 88 O0

3,998 94 7,997 88 0
3,998 94 7,997 88 0 C 1 72E-02 3 44E-0

U-234 4 3044E-06
U-235 -7.7765E-09

Out0 Heat Output
IWatts) (Warfel3.998 94 Ow0 1.22E405 4 33E405

.

I U-236
L- U-238

Y-9

3.998 94 7,997 88 00wE+0C

3998 94 I

3,998 94 7,1

7722E-04 1 44E43

3 2 44E-03 - 315E-03
2 00E+03 4 01E+03
5 A7r-n3 1 13E804 I

6 75E+01 1ot3E+02
Total Totatl

Other Radionuclides

111 Template Selection Su9_.rv, Burnup Swarnary, and Checks m

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator FAST FAST Tnerlate was used tbr te tol" reasans

0 Fuel Claddeig SST SSST thsa matWuhes ual psameters exret evinenl (very dose b 35%)

BOL HM Cronstntuents P uan u and U

I. BOILEnrichment % 311t01 10toO3

umup Summar (Wd)2 Dat Basis for bumup used In estimate

Fromr SF0 EstimatedNomhnal 3.99 941 z731 0f NbmfWl bwunp taken dircly from SFD (omered ID Will

Bounding 7997M 8E xn tmui ussuned bt be Wme ral bunup

Checks

_ Estimated Bumupf
Bumup Mutipler Given Bumup Estimated EOL NM/Gien EOL HM

Nominal 1.97 0_ - 83

Bounding 3 94

-Reactor shutdown, core removal, Storage, shipoing or other date corntnring that badation ceased for fuel

"Total bumup lor at luet assocIated with this work*heet must be divded by 9OL heavy metal mass to get specific burnup values (MWdMT)

i

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template inr ftion, '

Fuel Namne FERMI CORE I & 2 (CORE FOIL)
SNF ID 4: 457

FuelUnits&Descr 136 -ROD
Heavy Metal Mass: BOL.1821kg, EOL_17734kg
ROD Storage Site. INEEL

'Fuel decay starl date: 1972
Estrmates as of. 2030

Template: FERMI (Fast. ZIrc. 1010 40%. U)
'Tenipiate, Bumup{MWd) 58 6725048

Template BOL Heavy Metal Mass (Mw): 0 018774
Template Decay Time: 50 years

Estirated
Canister usage:

18x10*
004

11. Fstimates. 2 m x X b Y. Y* | Gamma Sources

CQMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWdp' Burnup (MWdp (Ci) Inventories(Ci) Inventories(CI)

Photon Total
Energy Photonslsec
Group (bounding)Radoonuclide

A~ ^I.---AA.1 4291tuv7 4197f4 83i9 48 > WtC4J 1 eUv-v4 I AvgL MeV
6 7476E-07 41974 839 48 5 66E-04 I 00150 3 886E+13

+00 41974 - 83948 n nnF.n
Z v wextl 0 OE+00 I 00250 8 068E+12

. . _ ,, _ _ _ _ _ . .

E-15 41974 83948 0 OE+0 7 02E-12 00375 7113E+12
C-i 41974 839 48 0 00E+00 0 0575 7517E.12
0-36 839 48 0 OOE+00 0o0850 4 540E+12
Cm-243 839 48 0 OOE+0w 4 52E-12 2 941E+12
Cm-244 0 00E+00 1 24E-13 0 :

c 3 90,4E+12
Co-6v 2 9128E-04 _ _ _ _ _ _ - _

0 E+00 1 22E-01 2 45E-01------ --
t;5-1 34 4 0U3b-649 :-06 3 39E-06

4 4996E-05 419 74 839 4 E-02 3 7
41974 839 48

8E-02 08500 2768E+11
8E+02 112500 1 1001E+11
4E-02 1 7500 7 130E+09

Eu- 41974 83948 0OOE+00 I
Eu-t55 839 48 0 OOE+00 8 771 E.05Fe-55 0 OOE+00 1 09E-04 I 492E+05
H-3 1-5242E-03 0 OOE+00 6 40E-01 1 28E+(
1-129 1.1426E-06 4 I 4 80E-04 9.59E-D4 5 UKr-85 1 4635E-02 41974 6 14E+00 1.23E+01 7 0000

I 3a99E46- 419714 1 39E-03 2.78E-03 11 0000
2 4492E-07 419 74

419 74
Prn-147
Pu-238
Pu-239

83948 0 OOE+00 1 03E-04
839 48 0 OOE+00 7.47E-09
839 48 0 O0E+00 9.24E-03
839.48 O.OOE+00 6.39E-02
83948 0 OOE+00 817E+00

2 06E-04

U6 7817E-05
2 0282E-06

5 69E-02
1.70E-03

9 74 839 48 0 0OE+0
Ra-226
Ra-228
Ru-106 1 0255E-14

1 6485E-05
3 7564E-OS

419 74
419 74

430E-12 8 61E-12
6 92E-03 1 38E-02
1 58E-02 315E-02

3 54E+02 7 08E+02E-01 41974 83948 0 OOE+
Tc-99 4 4825E-04
Th-229 6 0880E-11
Th-230 2 8889E-09
Th-232 2.3708E-11
T1-208 5 0432E-09
U-232 1.3640E-08
U-233 1 0327E-08
U-234 4 9103E-06
U-235 -2.3191 E4-6O

41974
41974
41974
41974
419.74
41974
41974
419 74
d19 7d

839 48 0 00E+00

0OOE+00 1 21E-06
0 OOE010 0 95F49 1 Go=-n.
_ <.#_TVW a v- W.:D=W

48 0 0E+00 2 12E-06 4.23E-06
nnnr nn C7<cA z *re^^
u wt~w 50 1.53-U 1.1bSE^5

4 33E-06 8 67E-06
2 06E-03 4 12E-03
9.14E-03 1 01E-02

Thermal Power

Nominal Het Bounding

Output Heat Output

(Watts) (Watts)
no o

--- _-- -

1 2633E-05 41974 83948 . __ _ _ _ _ , _ _, ,, _ ._,

.rInt-W 1 06E-02 1 4618E00 923E+00
--- --7J Axn7AAA

.0 Dqiuist-u 41 914

41974
UU 4 55E-03

839 48 0 00E+00
4 55E-03
7.08E+02
823E+02

Total Total

Other Radionucides

1. T labte Selection S9u

Template Selection Summa
fBasis or Parameter Differences:

|Bumup Sumnary (MWd)2 E__________ IBasis for bumup used in estrinatier
-From Es I

L Notial | 2914 419 74 N nup cadae tedlm the heasy metl nussidesloyet
Bounding 5035 839 48 8w)&g bxjun assaied ID be tMm rmin bumS

|Checks

Estimated Bumup/ I
Buuo Muptitiber I Given Bump I

Nominalt 7 38 14 41 1 1 01
Boundmg 14 751 1667

'Reactor shutldown. core removal, storage. ohippeig or other date Confirming VtW irradiaton ceased for fuel

'Total bumup tor at lues assodiated with this worksheet must be dvided by B3OL heavy metal mass to gelt spetic bur.,up values (MWdNIT) -
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Fuel Radionuclide Inventory Worksheet

L F2uel and Template Info nnbon < .
Fuel Name FERMI CORE I & 2 (CORE SHIM)

SNF ID# 69
Fuel Unts & Descr: 280 - ROD
Heavy Metal Mass: BOL-37 492kg. EOL=36.82kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estimates as of 2030

Template FERMI (Fast. Zrc 10 to 40% U)

'Template Sumup(MWVd) 58 6725048

Template BOL Heavy Metal Mass (MT) 0 018774
TemplideDecsylune S0years

Estimated
Canister usage

18'x10'
0 07

.IT Vsrnftec o ; w 8 m -n XD b Y. yb I Gamma Sources
,_ " .... _ .... .

Photon Total

CWlMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Temolate Fuel Bumup (MEWd' Burnup (MWd? (Ci) Inventones(CI) Inventories(Ci) Group (bounding)
falot~narllde

.ta A( s. 4<1o: lv A
AC-227 592 57 1,105 14 V % E-C5 1 69E-04 AvUe

E-04 8 uOE-04 0 0150
Am-24t 592 57 I

Am-242m :+C0 592 57 I 0 00E+00 0 00E+00 I

Amn, &3651E-15 592 57 0 OOE+00 4 96E-12 1t 04E+13

2 1680E-05 0 OOE+00 1.28E-02 1 06tE+lI

5 5188E-08 1.185 14 0 C0E+00 327E-05 0.0850 6,410E+t12

Cm-243 1 0760E-14 1.1t5.14 0 00E+O0 6 0 t250 4 152E+t2

Cn-244 2 9486E-16 1.185.14 0 00E+00 E-13 I 0.250 5.512E+12

Co.60 1.185 14 000E+00 145E-01 0 3750 2402E+12

Cs-1 34 1.185 14 4 78E-06 05750 42B8E+13

Cs-135 592 57 1,185 14 E-02 5 33E-02 0 8500

Cs-137 592 57 5 77E+02 I 15E+03 I

Eu-154 5 5290E-05 592 57 3 28E-02 6 55E-02
1 .74O2�-U4- :+DO 1 03E-01 38E+06

Eu-1 t1.7402E-44
2.5992E-07 4 0 OOE+00 1 54E-04 Z-106E+OS

H-3
1-129

-J Kr-85
NP-237

1-5242E-03 514 * 00E+CO 9 03E4 35000 2.570E.02

11 1.185 14 - I 3_ 7.0050 9851E8 01

1.185 14 1 73E+01 7.0Doo 8 138E+OO
-3 92E-0 I i t n0 7 839F.01592 57 _ _ ..___ _ --.--

Pa-231 592.57 t 45E404 2 90E044

t4 Pb 1 1 T794E-11

L Pn-147 2.2021E-05

E. ~ Pu-238 1 5235E-04
- Pu-239 1 94642-02

592.57 1 I 05E-08 2 1E-08

592.57 0 OOE+00 1.30E-02 2 61E-02
0OE+00 9 03E-02 I 81E-01
0 O0E+OO 1 15E+01

6 7817E-05 1.185 14 0 20E+OO 4 (

Pu-241 2 0282E-C 1.185 14 OOOE+00 3

Pu-242 4 157 1;18514 OOOE+00 2.59E-10 519E-10

Ra-226 592 57 1,185 14 34 82E408

Ra-: 592 57 I 1 40E-08 2.81E-08

Ru-1 t 0255E-14 592 57 E+00 6 08E-12 1.22E-11

1 6485E-05
Sn-126 3 7564E-05
Sr-90 84
Tc-99
Th-229
Th-230

. .

50432E-09 592 57 1.185 14 000E+00 299E-06 598E-06
TI-208

II U-232 1.3640E-08
t 0327E-08
4 9103E-06

Thermal Power
Nominal Heat Bounding

Output - i Heat Output
(Watts) (Watts)

6.51E.00 1.30E+01
Total Total

Ut-235 -z ovItoUruo
U-236 1t2633E-05 59257

U-238 -95407E-08 592.57

Y-90 8 4350E-01 592.57
Other Radio.^uclides

IL Template Setectin Saatnry,. Burup Suramisrv. and Checks

Template Selection Summary
From SFD Used

ReActor Moderator FAST FAST

Fuel Cldding ZRC ZIRC

BOL NM Constituents U U
8OL Enrichinent % 13 55265123 10 to 40

Burnup Summary (MWd)' E

From SFD Estimated

Nomrnarl 59 99 592.57

Bounding 103 67t 118S14

EtCheckes. _

_ Estirnated BumuptV

Basis for burnup used in estimate

4onTa bamup calclated Iran te heavy nretal russ desoyt
: i8 g bumt assunied lo be tMic ranmal banmu

Bumup Multplier Given Bumup I

Nominal 5.06 9 E8
'Recto un 1011 1143 4

i-'Raor shutidown. Core removal. sl01age, shipping or otlier date confirrining that Iradation,

'Total burrp for all fuel associated wih this worisheiet must be divilded by 8OL heavy metal mass to 9t specafic burnup values (MWCd.T-)

March 2003
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Fuel Radlonuclide Inventory Worksheet
L Fuel and Template Inform t

Fuel Nanme. FERMI CORE I & 2 (DECLAD)
SNF I 4:- 453

Fuel Units & Descr: 976 - ROD
Heavy Metal lilss: BOL=130686kg. Et01110971kg
ROD Storage Site: INEEL

'Fuel decay stalt date 1972
Estimates as of: 2030

Templates FERMI (Fast. Zrc. 10 to 40%. U)
ITemplate Bumup(MWd)- 58 6725048

Template BOL Heavy Metal Mass (Mt o 0 018774
Temolate Decay Time SO sears

Esttmated
Canister usage

1 025

ILEstimates m X. X. b Y., Gamma Sources

CiuMWd From
Photon Total

Nominal Bounding Fuel Initial Activy Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (CI) Inventortes((
Ac-227 14291 E-07 17.38491 34,76981 0 0OE+00 2 48E-03
Am-241 6 7476E-07 17.384 91 34,769 81 0 OOE+00 1 17E-02
Am-242m 0 0000E+00 17.384 91 34.769 81 0 OOE+00 0 00E+00

I) Inventones(Ci) J_ Group (bounding)
-

1 609Et15
0-c 14

8 3651E-15 17,384 91 34,769 81 0 OE+00 1 45E-10 2 91E-10 14
17,384 91 34,769 81 0 OOE+00 3.77E-01 7.54E-01 0 0575 3114E.14

CI-36 769 81 0 00E+00 9 59E-04 1-92E-03 I 000850 1 881E+14
Cm-243 3 74E-10 0 1250 1 218E+14
Cm-244 2 9486E-16 I 03E-1 1 02250 1 617E+14
Co-60 2 9128E-04
P_1 A AQ7Ce nn

17,38491 34.769 81 000E+00 5 06E+00
17,384 91 34.769 81 0 00E+00 7.01 E-05

7 046E+13
65- 1;5 4 tJ2oc-UV +15

44996E-05 17,384 91 34,769 81 0 00E+00 7 82E-01 I 56E+(
17,384 91 34,769 81 0 00E+00 1 69E+04 3 39E+04

34,769 81 0 00E+00 9 61 E-01 1 92E+00 1 7500 t
Eu-155 3 03E+00 6 05E+00 22500 3 633E+07
Fe-55 4 52E-03 9 04E-03 2.7500 6 177E+06
H-3 +01 3 sooo 6003E+03
1-129 1 1426E-06 5 0S00 1 995E+03
Kr-85 1 4635E-02 17.384 91 34.769 81 0 00E+00 1 627E+02

3 3099E-06 17,384 91 34.769 81 0 00E+00 1 425E+01
2 4492E-07 17,384 91 34.769 81 0 00E+00 4 26E403

17,384 91 34,769 81 0 00E+00 3 09E-07 6 19E-07
Pm-1 ) 81 0 00E+00 3 83E-01 7 66E-01
Pu-238
Pu-239 1 9464E-02

6 7817E-05 17,38491 34.76981 0008+00 1 18E.00
17.384 91 34.769 81 0 00E+00 3 53E-02
17,384 91 34,769 81 0 00E+00 7 61 E-09

5.30E+00
6.77E+02
2.36E+00
7.05E-02
1 52E-08

Ij~
Pu-242
Ra-226
Ra-22a
Fni-106
Se-79

2.3674E-1 1
I 0255E-14
1 6485E-05
3.7564E-05
8 4333E-01

-07 1 41E-06
E-07 823E-07

17.384 91
17.384 91 34.769 81 0 00E+
17,384 91 34.769 81 0 00E+00 6 53E-01
17.384 91 34,769 81 0 00E+00 1 47E+04

Th-229
Th-230
Th-232
11-208

17,384 91 34.769 81 0 00E+00 7 79E+00
17,384 91 34.769 81 0 00E+00 1 06E-06
17,384.91 34,769 81 0 00E+00 5 02E-05
17.384 91 34.769 81 0 00E+00 4 12E-07

2 93E+04
1 56E+01
2 12E-06
1 00E-04

2 3708E-1 1
5 0432E-09 17.38491 34.769 81 (

U-232 1 3640E-08 17.384 91 34.769 81 0 00E+00 2 37E-(
,~~~~~~~- - - -A.n^ O. ^ *.. ._^A^AA A

4
I u-z3-3ts 1 7,3584 VI 34, 18591 0U 00E+U00 1 6E-04 3 59E-G4

U-234 49103E-06 17,384 91 34,769 81 000E+00 854E-02 171E-01
U-235 -23191E-06 17,38491 000 726E-02 322E-02 726E-02
U-236 12633E-05 17.38491 34,76981 000E+00 220E-01 439E-01
U-238 -9 5407E-08 17,384 91 0 00 3 26E-02 3.10E-02 3.26E-02
Y-90 8 4350E-01 17,384 91 34,769 81 0 00E+00 1 47E+04 2.93E+04
Other Radeonuctides 1 70E+04 3 418E04
nLTenvlte Sdection Sunmtury, Bunu Su and aCheksd _ _____ ______._.

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator FAST FAST ThE Trsate was uesd or trt oe twig reastwr
Fuel Cladding NONE ZIRC The tuet rmatess on at pitaroets spt dadd%

BOL HMt ConsW^tiuts U U
BOL Enrkchment % 25 69081404 10 to 40

Burnup Summary (MWd)' _____rom_______ Basis for burnup used in estimate:
From SFD Estma~ted

Nominal 209101 17.384 91 Nacmal brtup catated lm the ha nmtal mass desrtye
Bounding 351 34 769 81 BoNs trup assunredt be twce nonnal irnu.

Checkes

Estimated Burnupl
MBul ru 42-57 Given Bumup I Estimated EOL HMvGtven EOL HM

Nomial14 10
Bouning 81 93 62

'Reactr shutdowvn. core removal, storage. shippingr other date confiming that irradarton ceased for fuel

'Total bumup for a l assodated with hs worksheet must be dvided by 80L heavy metal mass to get spefctic burmup values (MWdflAT)

Thermal Power
Nominal Heat Boundling

Outiut Heat Output
(Watts) (Watts)

1 91 E+02 3 2*E+02
Total Total

U
U
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Fuel Radionuclide Inventory Worksheet

IL Fuel and Template Informaiaon
Fuel Name FERMI CORE I & 2 (SECTIONED)

SNF ID# 454
Fuel Units & Descr- 980 - ROD
Heavy Metl Mass BOL=131222kg EOL.125 048kg
ROD Storage Site INEEL

'Fuel decay start date 1972
Estimates as of 2030

Template FERMI (Fast Zirc. 10bto40. U)

"Template Bumup(MWd) 58 6725048
Temptate BOL Heavy Metal Mass (MT) 0 018774

Template Decay Time S0 years -

Estimated
Canister usage

18,x1102

-

It. Fstimnates - im -X. xb- b y. y. Gamma Sources

Photon Total

Ci/MWd From Nominal Bounding Fuel Imtal Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)f Bumrup (MWd)' (CO) Inventones(Ci) lnventones(Ci) Group (bounding)LOtJ v C

Ac-227 1A291 E-07
Am-241 6 7476E-07
Am-242m 0 OOOOE+00
Am-243 8.3651 E-15

A A _U
149 0 00E+0U I 780U4 11 56Lu3 Avg HeV
849 0 00E+00 3 67E-03 7.35E-03
149 0 00E+00 0 00E+00 f

C-1 4

5,44425 10,888 49 0 O0E+00 4 55E-1
5,44425 10,88849 0 00E+00 1 18E-0
5.444 25 10,88849 0 OOE.00 3 OOE-O

E+13
5.8839E13CI-36

Cm-243 5.444 25 10,88849 01250 32814E+13

5,444 25 10,888 49 3,21E-12 0 2250 5.064E+13

5,444 25 E+00 3 17E+00 0 3750 2.207E+13

4 0326E-09 5,444 25 2 20E-05 4 39E-05 _
2 45E-01 - 4 90E-

Cs-1 35 4 4996E-05
_ Cs-i 37 9 7388E-01 , 0 OOE+00 5 30E+03

Eu-1 54 10.888 49 0 OOE+00 3 OIE-01

Eu-155 S.44425 10.888 49

1 06E+04
6 02E-01
1 89E+00
2 83E-03
1 66E+01

0 5750 3939E+14
0 8500 3.590E+12
12500 1 427E+12
1 7500 9248E+10
2-2500 1 138E+07

I

Ii

Fe-55
H-3
1-129
Kr1-85
Np-237

5.44425 10,888 49 2 7500 1 935E+06

5.44425 10,888 4 3.5000 2 002E+03

1 1426E-06 5,44425 10,888 4 6.22E-03 124E-02 5 0000 6 770E+02

1 4635E-02 5,44425 7.97E+01 1 59E+02 7.0000 5697E+01

3.3099E-06 5,44 +00 1 80E-02 3 60E-02 i 1 oooo s 155sE+00

Pa-231 2 4492E-07
P5-21 0 1.7794E-1l
Prm-147 22021E-05
Pu-238 1.5235E-04
Pu-239 1 9464E-02
Pu-240 6 7817E-05
Pu-241 2 0282E-06
Pu-242 43751E-13
Ra-226 4 0632E-1I
Ra-228 2 3674E-11
Ru-106 1 0255E-14
Se-79 1 6485E-05

9 0 00E+00 1,33E-03 2 67E-03
I 00E+0 - 9 69E-08 1 94E-07

5,444 25 10,888 49 0 03E+0
5,444 25 10,888 49 0 03E+00
5,444 25 10,888 49 0 00E+00
5,444 25 10,88849 0 00E+00

120E-01

5,444 25
5,444 25

I
3 69E-01 7 38E-01
1 lOE-02 221E-02
2 38E-09 4 76E-09

) 00E+00 2 21 E-07 4 42E-07
5,44425 - 10,888 49 0 WE+03
5,44425 10,88849 00WE+00
5.44425 10,88849 OWE+00

1 29E-07 2 58E-07
558E-11 1 12E-10
8 97E-02 1 79E-01
2 05E-01 4 09E-01
4 59E+03 9 18E+03
2 44E+0W 4 88E+00

5,44425 10.888 4
10,888 4Sr-90 8 4333E-01

Tc-99 4 4825E-04
Th-229 6 0880E-11
Th-230 2 8889E809
Th-232 2 3708E-11
TI-208 5 0432E-09
U-232 t,3640E-08
UL-233 1.0327E-08
U-234 4 9103E-06

5,44425
5,44425
5,44425 0.W0E+WO 3.31 E-07 6 63E-07

008E+.0 1.57E-05 3.15E-05
10,888 49 0 00E+00
In P." AO n nrtiFN

129E-07
2 7SF-OS

-------
10.888 49 0 03E+0W 7 43E-05 I 49E-04

;~~~~~~ 0 AA.^ n t-. A L
4425 10.8848 U WE+UW
44 25 10.888 49 0 0WE+0

s Oztvs

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

5.98E+01 1.20E.D2
54 AAA 2 Fin 7 29E-02I L-235

U-236
i LU-238

Y.90
Other Radionuclides

5,444 25 10,888 49 0 00E+00 f
-no e eac.

E-08 5,444 25
E-01 5.44425 10,888 49 0 0WE+(

E-02 3 28E-02 Total Total
E+03 9 18E+03
E+03 1 07E+04 I

-

i M1t. Template Selection S9mry, Beru-p Sum "rr . amat iCt I .
I Template Selection Summar

From SFD Used - - ei Reactor Moderator FAST FAST
_ Fuel Cladding ZIRC ZIRC

0OL HM Consitueita UU

BOL Enricnment% 2569081404 10b040 _

Basis for Parameter Dsflerences - -

V

- I

Bumup Summary (MWd)f Basis for bumup used in estimate:

From SFD Estmated
Nominal FE961 5 nar bLauup calcaed trom the teavy snetal mass dessyrd

Bounding I 362.83 10 888 49 MIAW terve aixaed t Dtie M"be rs ure tie

Checks .

Estimated Bumupf
Bumup Uutitplier Given Burnup Estimated EOL HtWGlven EOL HM

Nominal 13 28 25.93 1
Bounding I 265SS 30 01

Reactor shutdown, core removal storage, shipping or ottler date conhimuning that irradaborn ceased tor fuel

'Totat burnus for all fuel assodated with this worksleet must be clvided by SOL heavy metal mass to get specific burmp values (MWd`MT)
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Fuel Radionucilde Inventory Worksheet
L Fuel and Template Infrirn - ,

Fuel Name. FERMI CORE I & 2 (SOOIUM WORTH)
SNF D# t 455

Fuel Unts & Descr. 420- ROD
Heavy Metal Mass BOL=S&238kg. EOLtss 398kg
ROD Storage Site. INEEL

'Fuel decay start date: 1972
Estimates as of: 2030

Template: FERMI (Fast Zirc. 10 to 40%. U)
'Templale Bumup(MWd): 53 6725048

Template BOL Heavy Metal Mass (Ml) 0 018774
Template Decay Time 50 years

Estimated
Canister usage

18sx10'

0 .t1 1

11. ]Estimates n X. mxxb b Y. y, Gamma Sources

photon Total
CUMWd From Nominal Boundmng Fuel Initial Activity Nomimal Fuel Bounding Fuel Energty Photons/see,

Radionuclide Template Fuel Bumup(liWd)' Bumnup(Mfd)' (C i) Inventories(Ci) Inventones(CQ) Group (bounding)
Ac-227 1 4291 E-07 740.71 1,481 43 0t+0 16E4 21E-4 Avg. MeV
Am-241 6 7476E407 740.71 1,481 43 000OE+00 500E-04 I 00E403 0 0150 6 857E+1 3
Am-242m 000DOOE+00 740J71 1,481 43 000OE+00 000OE+O0 000DE+00 0 0250 1424E-13
Amn-243 8 3651 E-15 740.71 1,481 43 000OE+00 6 20E-12 1 24E-11 0 0375 1 255E+13
C-14 2 1680E-05 740.71 1,481 43 0 00E+00 1 61 E-02 3 21 E-02 0 0575 1 327E+13
Cl-36 5 5188E-08 740 71 1,481 43 000OE+00 4 09E-05 8 181E-05 0 ooaso 8013E-12
Cmn-243 I10760E-14 74071 1,481 43 00DOE+00 7 97E-12 I159E-11 0 1250 5189E+12
Cm-244 2 9486E-16 74071 1,481 43 O00E+00 2 18E-13 4 37E-13 02250 6 890E-12
Co-60 2 9128E-04 740 71 1,481 43 000OE+00 2-16E-01 4 32E-01 0 3750 3002E+12
Cs-134 4 0326E-09 740 71 1,481 43 000OE+00 2 99E-06 5 97E406 05S750 5 359E-13
Cs-135 4 4996E405 740 71 1,481 43 000OE+00 3 33E402 6 67E402 0 8500 4.884E+11
Cs-137 9 7388E-01 740 71 1,481 43 000OE+00 7.21 E+02 I44E+03 12500 1 941E-11
Eu-154 5 5290E405 740 71 1,481 43 000OE+00 410E4E-2 8 19E402 1 7500 1.258E+10
Eu-155 I 7402E-04 740 71 1,481 43 000OE+00 1.29E401 2 58E-1 22500 1543E 08
FeASS 2 5992E407 740 71 1,481 43 000OE+00 1 93E404 3895E404 2 7500 2 633E+05
H-3 1 5242E403 740 71 1,481 43 000OE+00 1 13E-00 2Z26E+00 3S000 3241 E-02
1-129 1 1426E406 740 71 1,481 43 00DOE+00 8= 46_0 I 69E403 5.0000 I 144E+02

C'
Kr-85 f 70000 1 031E+01

11.0000 9957E-01

Pb-210 1 7794E-11 740 71 1.481 43 000E+00 1.32E-08 2 64E-08
Pm-147 2 2021E-05 740 71 1.481 43 0 00E+00 1 63E-02 3 26E-02
Pu-238 1 5235E-04 740 71 1.481 43 0 00E+00 1 13E-01 2 26E-01
Pu-239 1 9464E-02 740 71 1t481 43 0 00E+00 1 44E+01 2.88E+01
Pu-240 6 7817E-05 74071 1,481 43 0 00E+00 502E-02 I 00E-01
Pu-241 2 0282E-06 740 71 1 481 43 0 00E+00 1 50E-03 3 00E-03
Pu-242 4 3751E-13 74071 1,481 43 0 00E+00 324E-10 6 48E-10
Ra-226 40632E-11 74071 1,481 43 000E+00 301E-08 6 02E8-0
Ra-228 23674E-11 74071 1,481 43 000E+00 1 75E-08 351E-08
Ru-106 1 0255E.14 74071 1,481 43 000E+00 760E-12 1.52E-1 1
Se-79 1.6485E-05 74071 1,48143 000E+00 1.22E-02 2.44E-02
Sn-126 3.7564E-05 740 71 1,481 43 0 00E+00 2 78E-02 5.56E-02
Sr-90 84333E-01 74071 1,48143 000E+00 625E+02 1.25E+03
Tc-99 44825E-04 74071 1,431 43 000E+00 332E-01 664E-01
Th-229 6 0880E-t1 740 71 1,481 43 0 00E+00 4 51E-08 9 02E-08

U1

-J

Th-230 2 8889E-09 740 71
Th-232 2.3708E-11 74071
T1-208 5 0432E-09 740 71
U-232 1 3640E-08 74071
U-233 1 0327E-08 74071

1,481 43 0 00E+00 214E-06 428E-06
1 76E-08 3 51 E-08
3 74E-06 7.47E-06

1.481 43 0 00E+00 1 01E-05 Z02E-05 Thermal Power
7 65E-06 1.53E-05

U-234
U-235

E-03 727E-03
-02 312E-02

Nominal Heat Bounding
Output Heat Output,
(Watts) (Watts)

-4

-2 3191E
U-236 1.2633E-05 74 9 36E-03 1.87E-02 &14E.00 1 63E+01

Total Total

Other Rad
-

i. Template Selecton S ry. Burup Sum ry. and Checks -,I
ITemplate Selection Summary I-

From SFD I Used I
Reactor Moe rtor FAST FAST

Fuel ClIddbZgRC ZIRC
I BOLH NM Conslituentsi U I U

Basis for Parameter Ddferences:

BOL Enrnchment % 25 69081404 1 1010 40 _

Bumup Summary (MWd)_ Basis for bumup used in estimate:
From SF0 I Estimated

NomInal 89S8 740 71 tlbirtal bNoi calctiated hist tihe rnelal nmass destoyed.
Boundmg '55i50 148143 Bwrdrngbuepassuedlote belWa mralbrWm

iChecks |_

! I

Estimated Burnup/
Bumrup Multiplier Given Burnup Estimated EOL HMGhven EOL HM

4.2t 61 a 1Nominal
BoundmgI 9S-j

Peactor shutdown. core removal. storage, shapprig or other date confiming that Irradiation ceased for huel

"Total bumup for a8 fid associated with this worksheet must be uivided by SOL heavy metal mass to get specifc tbimup values (MWdMT)

DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet

j Fue and Temillate Informiatous ,
Fuel Name FERMI CORE I & 2 (STD FUEL SUBASSEMBLY)

SNF lD 9 456
Fuel Units & Descr 27160- ROD

HeavyMetal Mass BOL=636 724kg E0L43566Otikg
ROD Storage Site tNEEL

'Fuel decay start date 1972
Estimates es of 2030

Template FERMI (Fast Zirc 10 to 40-., U)

'Template Bumup(MWd) 58 6725048
Template DOL Heavy Metal Mass (MT) 0018774

Tem _lateDecayTime 50 years

Estimated
Canister usage

I8xttO'
7 07

.-

11. Fztimsates , , - m X. x. b Yn Yb Gamma Sources

photon Total

CidMWd Fromr Nominal Bounding Fuel Inhtal Activity Nominal Fuel Bounding Fuel

Temolate Fuel Bumup (MWd)
2

Burnup (MWd)' (Ci) tnventories(Ci) tnventones(Ci)
Energy Photons/sec
Group (bounding)

Rtadiont

Am-241

uclhde a.
62.269 .4 A C 1~2O -- A, --03 1.78E 02 I Avg UeV62,269 34 124,588 69 o t
62269.34 E-02 8 40E-02 00C

62,269.34 124,538 69 0 00E+00 0 00E+0O O OOE+OO
Am-242m
Am-243 8.3IIE-15
C-14 2 LE8~0E05~
C1436 551188E-08
-Cm-243 1 0760E-14
Cm-944 2 9486E-1 6 _

62,269 3 E+Oo 52t1E-10 ItO

622693 9 0 OOE+00 1.35E+00 1 115E+15

9 0 OOE+00 3 4 iO 673r>E+14

62,269 34 - 124,538 69 0 OOE+OO 6,

62-269 34 124.538 69 0 OOE+00 18

0 1250 4 363E+14
E-i 1 02250 5 792E+14

k
Co-i0t2
Cs-1344
Cs-l135 4 4
Cs-137 9

)128E8- 124,538 69 0 OoE+00 E+01
124538 69 0 OOE+O0 251t-04 502E-04 0 57500 4 SE415

0 3750 2 524E.14

62.269 34 124,538 69 S 60E+OO 0 8500

62,269.34 124,538
62269.34 124,538

E+04 1.21 E+05
3 44E+00 6 89E+00

Eu-1 54
E.04 62269.34 E+DO 1 08E+01 2 1 +08

Eu-1ss
Fe-55 2 5992E-07

I H-3 1.5242E-03
1-129 114268E-06

Kr-85 1 4635E-02
Np-237 3 3099E46
Pa-231 2 4492E47
Pt>210 I 7794E-11
Pn-147 2.2021E-05

Pu-238 1.5235E-04
Pu-239 1 9464E-02
Pu-240 6.7817E-05

0 OOE+00 I 62E-02 0 2213E+07

869 0 OOE+00 9 4 3 50D0 2 578E+04

124.538 69 0 00E+00 E-01 5 o7o0 8 981 E+03

62,269 34 124,538 69
62.26934 124,53869
62,269 34 124,538.69 I
62,269 34 124,538.69 C

1 82E+03 7 0000 7 s40E+02

F_01 4 12E-01 I 11 0000 7 534E+01

0 1 53E-02 3 05E-02 -
I 1 11E-06 2.22E-06 I

62,269 34 124,53869 0.00E+00 1 37E+00
124,538 69 0 00E+00 9 498+00
124,538 69 0 00E+00 121E+03
124,538 69 0 00E+00 4 22E+00
124,538 69 0 00E+00 126E-01

2 74E+00
1.90E+01

Pu-241I
I Pu-242 .

I Ra-226
- Ra-228 I

E4-1

11 62269 34
11 62.269 34

124,538 69 0 00E+00 2 72E-8 5 45E-08
124,538 69 0 00E+00 2 53E-06 5 06E-06
124,538 69 0 00E+00 1 47E.06 2 95E-06
124,53869 000E+00 639E-10 128E-09
124,538 69 0 00E+00 1 03E+00 2 05E+00

Ru-1C6 1 0255E-14
Se-79 1 6485E-05

n--126 3 7564E-05

62,269:

I I 0008E+00
9 000E+00

1468E+00
1 .05E+05I Sr-90

Tc-99
Th-229
Th-230
Th-232
TP-208

I U-232
U-233

84 2,269 34
2Z69 34 124.538 69 0 00E+00 2 79E+01 5.58E+01

62269 34 t
62269.34 1

3.79E406 7 58E406
I 80E-04 3 60E-04

1 9 626 9.d 124;53869 0 00E+00 I 48E-06 2 95E406

.49 - 62269 34
E-08 62269 34
E-8 62,269 34

124.538 E

E.+00 3 14E-04 6 2884
E+00 8 49E-04 1.70E-03
E+00 6 43E04 129E-03

E+00 3 06E-01 6128E01
'-234 4 9103E

Ui-235 -2.31911
E-06 62,269 34

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
.856E+02 1.37E+403
Total Total

E846 62;269 34 0 00 2.02E+00 1 87E+00

U-236 12633E45
U-238 -9 5407E-08

_ Y-90 8 4350E-01
` Other RadiotuctideS

,MI. Tyesphate SlecitiossSaernarv.BursU

62,269 34

b

124,538 69 0 00E+00 7 87E-01
0 00 9 08E-01 9 02E-01

124,538 69 O00E+00 525E+04
6 1 OE+04

Cks ' ' - '? _ t

1 22E+05

4 , Template Selection Summary
From SFD - -- Used - 8

Reactor Moderator FAST FAST

_ Fuel Cladding ZIRC ZIRC

BOL HU Constituents U U

ttt I BOL Enrichment % 25 690814040 to 40 _

lasis for Parameter Differences-

L-1 Burnup Summary (MWd)a Basis for bumup used in estimate-

From 5FD Estimate
Nominal 4 Lit caclted hm tie heavy rnetal euss desroyed

Bounding 5818 761 124.52869 iBtg hbsw arejd lo be tlce sis

Checks
Estimated Burnupf

Bumrup Multiplier I Given Burnup_ Estimatled EOL HW/Glven EOL HM

Nominal 548 101

Bounding 10.6 21 4C
I

I 'Reactor shutLdown. Core removal. storage. sripping or oiiner oar .. c r. n a dueu IU

'Total bumup for an luet assocsated with this worksheet must be divided by SOL heavy metal mass to get specfic bumrup valtues (MWrdtMT)

I March 2003

- DOE/SNF/RIEP-078
Revision 0

March 20-3
Page D-85 ot D3-5815



Fuel Radionuclide Inventory Worksheet
L Fuel ana Template informauwon"a

Fuel Nam, FFTF CARBIDE FUEL EXPER
SNF ID t 347

Fuel Units & Deacr 15- ELEMENT
Heavy Metal Mas SOL- EOL.7 356kg
ROD Storage Site- INEEL

'Fuel decay start date. 1993
Estimates as of 2030

Template- FFTF (FAST. SST, 10 to 30r, Pu & U)
'Template Bumup(MWd): 50112

Templtate OL Heavy Metal Mass (MT): 0 0329181
Template Decay Timet 35 years

Estimated
Canister usage

18-x110
I 031

-L Fstnmtes m X. b Y. Yb Gamma Sources

Cl/MWd From Nominal Bounding Fuel Inia Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)

2
Burnup (MWd)

5
(Ci) riventouies(CI) Inventones(Ci)

Photon Total
Energy Photons/sec
GOtO bon-nlRadionuclide

---- -- 4.-b 18Zm-lZ nza tO 6Z6 U 0 OUUO+OO 325E4-9 4 04E-Og Avg.
5 78 652.69 1.52E+01 7 34E+01 8&74E+01 001

Am-242m 0 OOE+00 1 01E+00 1 26E+00 0 0250
Arn-243 S 65E-02 7.01 E-02 I 00375 4 933E+12
C-14 i16042E-05 1 70E-02 0 0575 5 026E612
CM36 3 4243E-10 7 0 0850 2 362E+12
Cm-243 4 0629E-04 525 78 652 69 01250 1 6631.12

1 6024E-03 525 78 652 69 0 OOE+00 +12
3 4275E-03 525 78 652 69 0 OOE+00 1 80E+00 2 24E+00

652 69 0 OOE+00 818E-01 1 02E+00
Cs-135 4 7693E-05 525 78 652 69
Cs-137 1 4007E+00 525 78 652 69
Eu-154 16184E-02 52578 65269
Eu-155 1 3774E-02 525.78 652 69
Fe-55 3 8028E-04 52578 652 69
H-3 3 8454E-03 525.78 652 69

0 OoE+00 2 51 E-02 3 11E-02 08500 3496E+11
7 36E+02 914E+02 12500 44187E.11

0 1 06E+01 17500 9471E+09
8 99E+00 2.2500 1 932E+06
2 48E-01 2 7500 1 084E+07

6 964E+04
1-129 12891E-06 52578 65269 0 OOE+00 6

J2 7848E-02 525 78 652.69 0 OOE+00 1 46E+01
E-06 525 78 652 69 0.00E+00 1.97E-03 2 45E-03

Pa 652 69 0 OOE+00 6-57E-09 8 15E-09
P0.210 7E-09 1-58E-09
Pr-147 1 5671E-02 1 02E+01
Pu-23B 1 4877E-02 525 78 652 69 J

-3 5520E-02 525 78 0 00 1 25E+02 I C
6 34E+01 7 43E+01

Pu-241 -1 4 1 2 07E+03 2 85E+03
Pu-242
Ra-226
Ra-228

i 1252E-05
78524E612
2 4086E-1 6 525 78 652 69

--- --ric e o r
i Dinocw
1 0127E-05

s25.780 W2 69 0 OOE+00

2 43E-02
5 13E-09
1 57E-13
9 83E-03
6 61 E-03
2 87E-02
3.27E+02

525.78
525.78

652 69 0 OOE+00 5 32E-03
652 69 0 OOE+00 2.31 E-02
652.69 0 OOE+00 2 63E+02Sr-90

Tc-99
Th-229
Th-230

3 9412E-04 525 78 652 69
2 7219E-12 525 78 652 69
1 0441 E-09 525 78 652 69

0 OOE+O 2 07E-01 2 57E-01
0 OOE+00 1.43E-09 1 78E-09
0 00E+00 5 49E-07 6 81 E-07
A fVWCaO I P70-1- 031 RAQsE-tR 592 7A 652 co l

4 6636E-07 52578 65269 006+00 2 456-04 304E-04
# 4 # - - _

12638E-06 52578 652 69 0 0OE+00 6 64E-04 - a8256E-04
525 78 652 69 0 OE+00 3 02E-07 3.75E-07
525 78 652 69 0 00E+00 2 26E603 2816 E-03

U-235
U-236

Thermal Power
Nominal Heat Biounding

Output - Heat Output
(Watts) (Wafts)

1 39E+01 1 64E+01
Total Total

-J

17 7765E-09
1 8050E-07

525 78
525 78

000 2 56E-05 2 1 SE-05 2 56E-05
65269 0006.00 949E-05 1 i8E-04

_ _ _ _ _ _ 9 #

1:41: ?Q A AA
525 18 U UO

Other Radionuckrdes

Il. Template Selection Suanai
jTemplate Selection Summary

1 86E-03 1 77E-03 - 186E-03
0 0E+00 2 63E+02 3 27E+02

7A5E+02 9 25E+02
f--I Checks- - I -;,

-t

From SF0 Used Basis for Parameter lwerences:
Reactor Moderator' FAST FAST Is Ternlate was oed klr te sng renss.

Fuel Cladddng [ SS r SST t matces on a t paraffeb, excett enerdseit (urevn)
BOL HM ConstituentI Pu and U Pu and U

80L EneidHment %. to Io 1

j

Bumnup Summary (MWOd_ Basis for bumup used in estimate:
From SFD Estmated

Nomnl | 5257 bnup laker Intro SFand corveetd to MWd wstg DOW7 B83kg
Bounding 6 652 6 an u tomp taken from SF0 Wan covwetd to MWd ushg BOL.7J3g

Checks

Estinated Bumup/
Bumup Multptier Given Bumup Estimated EOL HM/Given EOL HU

Nominal 044 100
Bounding-l 0 54 _

'Reactor shutdownr core removal storage. stipping or other date conirinig Stat nradion ceased tor ue
2
Totat bumnup tor all fuel astoaated anth ths worksheet must be dikded by 0OL heavy metal mass to get speofic burmupo vatues (MWdtT)

j

-J

-541

DOE/SNF/REP-078
Revision 0 March 2003

Page D-6601 D-585



Fuel Radionuclide Inventory Worksheet

L Fuel And Tenplate Infurmaona -
Fuel Name FFTF OXIDE EXPERIMENTS

SNF IDt 349
Fuel Units & Descr 1 -HEX ARRAY 91 ROD
Heavy Metal Mass BOL. : EOLtO 249kg
ROD Storage Site: INEEL

'Fuel decay Stalt date 1993
Estimates as of. 2030

Template FFTF (FAST. SST. 10 to30 . Pu & U)

'Temptale Bumup(MWd): 50112
Template SOL Heavy Metal Mass (MT) 00329181

Template Decay Time 35 years

Estimated

Canister usage
18 x10

j 002

. .

?U. Fsbmates -.- m AX. Xb b Yn Yb Gamma Sources

CUMWd From
Template

Nomtnal Bounding Fuel Instial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWd)2 (Ci) nventoties(Ci) AnventornesC)

I.rnaton ' rx
Energy Photonstsec
Group (bounding)

150
1822E-12 33j 98

I 1066E-01 33 98

210OE-10 38B5E-10

4 31 E+00 7 44E+00
6154E-02 1ZO0E-011 9247E-03 0 00E+00

Avg MeV
0 0150 2031E+12
0 0250 4 051E+11
0 0375 4 707E+11
00575 4671E.11

Am-243 1 0740E-04 0 OOE+00 3 65E-03

C-14

i. Cm-243

2 6042E-05 6229 0 OOE+00 8 85E-04

3 4243E-1 6229 00E+00 1 1 0 0850 2.255E+11

3 98 62.29 0 008+00 0 1250 t E586E11

Cm-244 t6 398 6229 0 OOE+00 9 98E-02 0 2250 1 819E+11

Co-60 33 98 6229 214E-01 0 3750 7.885E+10

Cs-134

Cs-t35
i Cs-137

33 98 62.29 9 70E-02 I 0750 3 195E+12

E-05 33 98 1.62E-03 2 97E-03 I 08500 3338E+10

tA007E+00 33 98 4 76E0+t 8 72E+01

I 6184E-02 0 00E+00 5 50E-01 I 01E+0

1t3774E-02 0 00E+00 4 68E-01

Fe-55 3 8028E-04
H-3 3 8454E-03
1-129 1 2891E-06

^- Kr-85 2 7848E-02

- Np-237 3 7516E-06
Pa-231 I 2488E-11

i t Pb-210 2 4206E-12
.1 Pm-147 1 5671E-02

A_ P.-238 1 48778-02

62 29 0 w0E+w 1 2Z7500 1 032E+06

62 29 0 00E+00 3 S00 4 53E+03

33 98 62 29 8 03E-05 5.0wwO I 513E+03

33 98
33 98
33 98

62 29 9 46E-01 1 73E+w 700 1 727E+02
I 1 27E-4 2.34E44 110000 I 975E+01
0 4 24E-10 7.78E-10 I

6229 0 8E+00 8 22E- 1
62.29 0 00E+00 5 32E-01
62.29 0 -^E+00 5 05E8-1
0 00 4.48E+00 3 27E+00
6229 2.28E+00 2 98E+00
AOn I -102E+02 520E+01

tS51 E-1 0
9 76E-01
9 27E-01
4 48E+00
3 57E+00
1 02E+02

Pu-239 -- svz 00 inz
Pu-240 2 0690E-02
Pu-241 -1 4799E+00
Pu-242 1.1252E-05
Ra-226 7.8524E-12
Ra-228 2 4086E-16
Ru- 06 1-5066E-05

qq CA^9
vv 4sv v w ..

33.98
33 98
33 98

62.29 6 C 990E-04 1 31E-03
D 2 67E-10 4 89E-10
D 818E-15 1 50E-14

Se-79
Sn-126
Sr-90

1- Tc-99

62.29 0 0wE+00 5 12E-04
62.29 0 00E+00 3 44E-04
62.29 000E+0 1 49E-03 :-03

5 0088E-01 33 98
3 9412E-04 33 98
2 7219E-12 33 98
1 0441E-09 33 98
3 1689E-16 33 98

62 29
62 29

170E+01 3 12E+01
I 1 34E-02 2.45E-02
I 925E-t1 170E-10
I 3 55E-08 6 50E-08

0 OC8IE.00 1 08E-14
flmr-AJA I IPF-ASt

t 97E-14
2 90E4-54 6636E-07 33 98 7 w -7---

_ U-232 12638E-06 33 98

U-233 57451E-10 3398
L-234 4 3044E-06 33 98
U-235 7 7765E-09 33 98
U-236 1.8050E47 33.98

0 wE+00 429E-05 7 87E-0
^ ^^ nn n0 nob~U ^. coc Vo
0 wCE+00 I.WbEsW v oom-V

62.29 0 0E+00 1A6E-04
0 00 920E-07 6.56E-07
6229 0 wOE+00 6 13E-06
000 6 70E-0 6 09E-05

Thermal Power

Nominal Heat Bounding
Output Heat Output

(Watts) a (Watts)
7 1 1E-01 1.18E800

I
' j U-238
I- Y-90

- Other F

-1 7914E-07
5 0088E-01 6229 0 OOE+OC

tacdfionUCIJes
8 83E+01

91L. Template Selecaosk San

- Template Sebecton Summaty

U From SFD Used Basis for Parameter Differences:

LReiactor Moderator FAS FAST This Teiriptin was sled for the bering reason

- Fuel Cladding SST SST Thubel iriaitees rn aW parameters excep ericient (wron)

BOL HI Consttueels FuandtU Pu and U

BOL Enrwchment % t. to3 -

12 Bumup Summary (MbWd) . I Basis for bumup used in estimate:

From SF0 Esimated

Nommnal 33 98 N ina unW skek forr, St0 Dand =rnded to MWd Lseg SM-028319

t Bounding 6229 B ni tar bke^ hfm SFD and ^m ID btlWd ssig 8fJd28a3g

~L. Checks
Estimated Bumup/I

Bumu B UultrUkr Gien Bumup Estimated EOL HbAWGrven EOL HM

Nominal 0791 l _I -
I Bounding I 1 45 -

l 'Reactorshutdown, core removal. sorage, shipping or other date conflitming t irraiadaton ceased for tur
I

t
Total bumup Ior all tl asso03ated with tas worksheet must be dvided by BO heavy metal mass to get specitic burnu values jMWam )

- DOEiSNF/REP-078
RevisIon 0

March 2003
Page D-87 0o D-585



Fuel Radionuclide Inventory Worksheet
L Fudr ad Template Infrtmon_ ;ad n;- -

Fuel Name: FSVR
SNF ID # 86

Fuel Units & Desace 1464 - CARBON COATED PART
Heavy Metal Mass 80Lt15366583kg. EOL.14725S3t-,g
RO0 Storage Site, FSV

'Fuel decay atart date: 1989
Eatamates as of 2030

Template FSV (Graphite, Graphite. 60 to 100$, Th & U)
'Template Bumup(MWd): 1270.275

Template BOIL Heavy Metal Mass (MT) 0 01 2702752
Template Decay raew 35 years

Estimated
Canister usage

18-xt5
292 80

-I

11. Fstima tes~ - . X. . mlx, If Y. Y Gamma Sources

Photon Total
CLV1Wd From Nominal Bounding Fuel Initial Acttvrty Nomnund Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWO> Burnup (MWd? (Ci) Inventortes(CI) Inventones(Ci) Group (bounding)
Ac-227 3 8818E406 605,875 77 722,29 41 O OOE+OO 2 35E+00 2 80E+OO Avg MeV
Am-241 3t1387E-03 605,875 77 722,229 41 O OOE+OO t 90E+03 2 27E+03 0015D 5068E+16
Am-242m 2 3971tE406 605,875 77 722,229 41 O OOE+OO t 45E+OO It73E+00 0 0250 1038tE+16
Amn-243 4 6069E-05 605,875s77 722,229 41 O OOE+OO 2 79E+01 3 33E+Ot I oot75 90S8E+15
C-t4 2 3121 E-05 605,8757T7 722,22941 O OOE+OO I 40E+01 1 67E+Ot 0 0575 97SSE+tS
Cl-36 t 0667E406 605,875 77 722,22941t OOOE+W 6 46E-01 7 70E-01 0 0850 5876E+15
Crn-243 2 5357E-05 605,875 77 722,22941t OOOE+OO tS54E+01 1 83E+Ot 01250 3964E+1S
Crn-244 6 4458E403 605,875 77 722,22941t OOOE+OO 391 E+03 4 66E+03 1 02250 509811+15 d-

03750 2204E+15

Cs- 605.875 77 722.229 41 0 OOE+00 I 1
Cs-137 t 3273E+00 605.875 77 722.229 41 0 0OE+00 8 04E+O5
Eu-t 54 1 5705E-02 605.87577 722,22941 0 OOE+00 9 52E+03 1 13E+04
Eu-155 1 0415E-03 605.87577 722.22941 0 0OE+00 6 31E+02 7 52E+02 I 2.2500 I 275E+09
Fe-55 4 4707E-08 605,875.77 722,22941 0 OOE+00 2 71E-02 3 23E-02
H-3 3 9094E-03 605,87577 722,229 41 0 OOE+00 2 37E+03 2 82E+03
1-129 1 0092E-06 605,87577 722.22941 0 00E+00 61 1E01 7 29E-01
Kr-85 3 9519E-02 605,875.77 722,22941 OOOE+00 2 39E+04 2 85E+04

2 7500 1.510E+13

_ 3.5OOO 721 tE+07
_ 5 (00,0 3 075E.07 67 03.533E.06

11 0000 4.052E505

Pb-21 0 tA194E-09 605,875.77 722.229 41 0 00E+00 8 60E-04
Pm-147 1t5146E-04 605,875 77 722,229 41 0 OOE+00 9 18E+01 1 09E+02
Pu-238 I 6248E-01 605,87577 722,22941 0 00E+00 9 84E+04 1.17E+05
Pu-239 1t358OE-04 605,875 77 722,22941 OOOE+00 823E+01 981E+01
pu-240 2.7136E-04 605.875 77 722,229 41 0 OOE+00 1 64E+02 1 96E+02
Pu-241 I 9342E-02 605,87577 722,22941 0 OOE+00 1 17E+04 1 40E+04
Pu-242 3 8866E-06 605,875 77 722.22941 0 OE+00 2 35E+00 2 81E+O0
Ra-226 Z7923E-09 605.875 77 722.229 41 0 OOE+00 1.69E-03 2 02E-03
Ra-228 9 1791E-07 605,87577 722,22941 OOE+00 5 56E-01 663E-01
Ru-106 35205E-11 605,87577 722.22941 OOOE+00 213E-05 254E-05
Se-79 2 1082E-05 605,875 77 722,22941 0 OOE+OO 1.28E+01 1 52E+01
Sn-126 2 2192E-05 605,875 77 722.22941 0 OOE+OO 1 34E+01 1 60E+01
Sr-90 1 2667E+00 605.875 77 722,22941 0OE+00 7 67E+05 9 15E+05
Tc-99 33331E-04 605,87577 722,22941 OOE+O 202E+02 241E+02
Th-229 1 0612E-05 605,87577 722,22941 0 OOE+00 6 43E+00 766E+00
Th-230 I 8878E-07 605,87577 722,22941 000E+00 1.14E-01 1t36E-01

L

Th-252 1 52E+00
4 30E+02
1 16E+03 Thermal Power

U-235 -1 7343Ev06 605.875 77 0 00 3 04E+00

Nominal Heat - Bounding
A-UW Hem Output

(W_(ts) (Watts)
195.E+04 1 54c+04

-_

U-235 8 6281E-( +00

Total Total

Other Radionuclides 7 72E+05 9 20E+05
lIL Template Selection Sumnw., Burnup Summary, and Cbecks __6__

Template Selecton Summary |
From SFDI Used Basis for Parameter DtIferences:

Reactor Modwatort CMAPrI GRAPHITE
Fuel Ctadding GRAPHITE GRAPHITE

BOL HM Constituents Th and U Th and U
BOL Enrichment % 9315 60tvo100

Bumup Summary (MWd) . Basis for bumup used in estimate
From SFD Estimated

Nominal 605,87577 N ,bu cabiatero th fe heavy rmeal ms destoyed
Bounding 72222941 1211.751 53 8w. bupm taken drecty from SFD Ic(wireeds to MWA

Checks |

Estimated Bumupl
Bumnup mu Ier Given Bumup Estimated EOL HMIGlven EOL HM

Nominal _ _0 39 _ _ 100
Bounding I 047 1^8

'Racor stiutdown, core removal, storage. shipilng or other date confiring that Irradiaton ceased for ued

f

Ji

'Total buinup for at haul associated with this worksheet must be dvided by s0L heavy metal mass to get specific burnup values (MWd4.MT) _J

-J

DOEISNF/FtEP.078
Revislont 0

March 2003
Page D-88 of D-585
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Fuel Radionuclide Inventory Worksheet

L Fuel ane Template Informaraon>,
Fuel Name- FSVR

SNF ID t 85
Fuel Units & Descr 744 - CARBON COATED PART

Heavy Metal Mass BOL'8780018kg EOL=8826 159kg
ROD Storage Site INEEL

'Fuel decay start date 1980
Estimates as of. 2030

Template: FSV (Graphite, Graphnie, 60 to 100'.. Th & U)
3
Tempate Burnup(MWd) 1270275

Template 0OL Heavy Metal UMss (UT) 0 012702752
T-W. 11- teema Te 50 years

Estimated
Canisler usage:

18x15'
14B880i

.

- .. -. T
1.. yn Ya I "�""-�

+ s w wAs*UzL . m xb b Yn Y. I -= -
... I - ...

CitMWd From' INominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template ' Fuel Bumup (MWd)' Burnup (MWd)9 (Ci) lnventornes(CI) inventories(Ci)

Photon Total

Energy PhotDns/sec
Group - (bounding)

Ac-227 4 2062E-06 145,508 60 4
3 2229E-03 145,508 60 4
2 2381E-06 145,508 60 4

0006.00 6 12E-01 1741
0 OOE+00 4 69E+02 1 331
0 00E+00 326E-01 9.24

4E+00

414661+15

4 6006E-05 B OEl00 66 3 600E.15s

i^ 1d 2.3082E-05 412.660 86 0 00E+00 0 0575 3.888E615

I Cm-36
L- C.,F243

1 0 412,660 86 O 0 0 0850 234sE+15

0 412.660 86 0 00E+00 2.5E+00 7.26E+00 01250 1.544E+15
t

Cm-244 145.508 60 412,660 86 5-2BE+02 1 50E+03 o225 2 032E+tS

Co-60 145.508 60 412,660 86 911E+00 2 58E+01 C

Cs-134 145,508 60 3 5BE-02 1 01E-01 -

145,508.60 412,660 86 0 00E+00 3 60E+00 1 02E+01
Cs-t

9 338E-t01 E+00 1 37E+05

4 68876E03
I 2793E.04

14 0 00E+00 6 82E+02 5 541E+12

Eu-1 55 2.660 86 0 00E+00 1 2 2500 4 610E.08

Fe-55 8 1951E-10 412.660 86 0 00E+00 3Z7500 7466E+li

I j 4- 412.660 86 I E+02 3.5000 21462+07

0 412.66086 OOE+00 1t47E-01 416E-01 50 O00 I 043E7+07

2 145,508 60 i
145,508 60 4

218E+03 6 18E+03
E+OO I 83E+00 St1 1

Pa-231 4 7360E-06
Pb-210 21901E609
Pm-147 2 8781E-06
Pu-238 1 4430E-01

- Pu-239 I 3572E-04
Pu-240 2 7537E-04
Pu-241 9 3995E-03
Pu-242 3 88666

14
14

160 412,660 86 000OE+00 6 89E601
860 412,66086 0006+00 319E-04
860 412,66086 0006+00 419E601
860 412,860.86 0006E+00 210E+04
3 60 412,660.86 0006E+00 1 97E+01
160 412,66086 000E+OO 401E+01

5 60E+01
1.14E+02

145,508 60 412,660 86 E+03 388E+03

145,508 60 412;660 86 0 OOE+00 5 66E-01 t.60E+OO

i Ra-226
Ra-228
Ru-106
Se-79

I Set-i28
I Sr-90

Tc-99
Th-229
Th-230
Th-232
Tl.208

E-09 145,508 60 0 6 OOE4-4 1 70E-03

9 1949E-07
1 1667E-15
2 1074E-05

145,508 6 0 412,660 86 0 OOE+00 1.34E-01
0 412,660 86 0 0OE+00 1 70E-10
0 412,660 86 0 OOE+00 3 07E+00
0 412,660 86 0 OOE+00 3 23E+00

3 79E-01
4 81E-10
8 70E+00
9 16E+00

145.508 60 412,660 e E+05 3 66E+05

E-04 145,508 60 412;660 86 0.00E+00 4 85E+01 t 38E+02

1.3517E-05
22822E-07
-6 9673E-08
5.1524E-04
1.3950E4-3
2 0602E-03

412,660.86 O0E+OO 1 97E+00
412,660 86 0 0OE+00 3.32E-02

0 00 8 68E-01 858E-01
412,660 86 0 OE+00 7.50E+01
412,660 86 0 06E+OO 2.03E+02
412,660 86 0 0OED+O 3 OOE+02
412,660 86 0 006+00 429E+01

0 00 1 74E+00 1 48E+00
U-234 2 9513E-04
U-235 -1 7343E-06

Thermal Power
Nominal Heat Bounding

Output Heat Output
I (Watts) r (Watts)
I 2.33E+03 6.59E+03

1 74E+00
3 56E+00

II U-236 8 628
U-238 -5 606

L.& Y-90 8 864
- Other Radionuctides

111. Template Selectson Sunwnry,

1E-46 145,50860 412,66086 0 OOE+00 1 26E+
. __ Total _

6E-09 O 1.73E402 E42 To ctali T otal
412,660.86 6OOE+00

ecks ¢

E+05 3 66E+05
E+OS 3 73E+05

[Tiiplate Selection Summary
r From SFD Used

I Reactor Moderator. GRAPHITE GRAPHITE

Fuel Cladding- GRAPHITE GRAPHITE

BOL HM Constituents- Th and U Th and U
OL Enrichment % 9313638737 60 to 100

1Burnup Summary (MWd)l a E
* From SFD | Est mated

Basis for Parameler Drttbrences'

3asis for bumup used in estimate,

Nominal 145508 60 Ncnal hunup caciulated tom the beay metal mass desiOYed

Bounding 412 660 86 291,0172 8onirg toiruptaken rectyloe SF0 (erted bWd)

1 1 Cheks

Estimated Bumup/
Bumup Multipter Given Bumup Estimated EOL HNMGiven EOL HMM

Nominal 017 100
Boundg 47 0 71

L 'Reactor shutdown, Core removal, storage, shipping or other date confiming that Imoadation ceased for tuel

2
Total burnup for aWI fel associated with this worksheet must be dklded by S0L heavy metal mass to get specific burnup values (MWtdMT)

!
March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infornmion,

Fuel Name: GA HTrGR FUEL
SNF ID # 89

Fuel Units b Descr 2- CANISTER OF SCRAP
Heavy Metal Mass BOL=-ZI62kg EOL.2081kg
ROD Storage Site INEQ

'Fuel decay start date. 1996
Estimates as of: 2030

Tempblte: FSV (Graphite. Graphite. 60 lo 100°. Tb & U)
ITemplate Burnup(MWr): 1 1270275

Template BOL Heavy Metal Mass (MT): 0 012702752
Tem~faie Decay Tene 25 years

Estimated
Canister usago

HIC
100

U. Estiautes , ^ m X. X, b Y. Yb GammaSources

CU/MWd From Noniunal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumnup (MWd)O Bumup (MWd)

2
(C) Inventones(C) Inventories(Ci)

Photon Total
Energy Photons/sec
flrn,,n ti,,,.n,4,,..Radmonuclide

, Y"FF xwu wy
.5a JCWce Io-2a lSZ 40 U OOE+uO _56bE-4 b12E:-04 I Avg MeV

2 8805E-03 76.23
76.23
76.23
76.23
76 23
76 23

152.45 0 00E+00 2.20E-01 4 39E-01 00150
245 0 006E+0 1 91E-04 3 82E-04 I 00250 2 787E,12

0 00E+00 3 52E-03 7 03E-03 I 00375 2 446E+12
C-14 I 76E-03 3 53E-03
Cl-36 I 0667E-06

0 0575 2 613E+12
00850 1 580E+12

Cm-243 3 2339E-05 152 45 01250 1 100E+12
Cm-244 9 4546E-03 76.23 152 45 0
Co-60 1 6776E-03 7623 152 45 0 00E+00 1 28E-(

76 23 152 45 0 OOE+00 8 36E-02 1 67E-01
2 45 0 OOE+00 1 88E-03 3.77E-03 0 8500 1 973E611

i .28E+02 2SSE+02 I 1 2500 1 5586E11
Eu-1 54 5 36E+00 I 1 7500 5940E+09
Eu-1 55 4.2148E-03 76 23 1524 4 126E+05
Fe-55 64301E407 7623 15245 3 51 1 E+09
H-3 6 8528E-03 76 23 152 45 0 OOE+00 2Z175E+04
1-129
Kr-85
NP-237
Pa-231
P5-21 0

1 0092E-06 76 23 152 45 0 OOE+00 L7 5440E-02 7623 15245 0OOE+00 5.75E+00 1 15Ei01
I 2525E-05 76.23 152 45 0 OOE+0 0 9 55E-04 1 91E-03 11 0000

o OoE+00 3 61 E-04 7 22E-04
O OOE+0O 6 97E-08 1 39E-07

Pm-147
Pu-238 1 7587E-01 76.23 L,Pu-239 1 3580E-04 76.23 15245 0 00E+1
Pu-240 0 00E+00 2 01 E-02 4 03E-02
Pu-241 2 39E+00 4 77E+00
Pu-242
Ra-226 1 7059E-09 76 23 152 45
Ra-228 9 1083E-07 76 23 15245 oO

3 4126E-08
2.1082E-05

76 23
76 23

152 45 0 0DE+00
152 45 0 OOE+OO

2 60E-06 5.20E-06
1 61E-03 3.21E-03

Sr-90
TC-99
Th-229
Th.9.11I

0 OOE+00 1 69E-03 3.38E43
0 OOE+00 1.22E+02 2 45E+02

7 7062E-06
i 5nr020E7

76 23
7R "3

15245 - O
1;o -s n I

5 08E-02
1.1 7E03
2.29E-05
2.14E-04
1 OOE-01

Th-232
Tl-208

-6 9673E-08
6 5584E604
1 7744E403
2 0602E-03

76.23 0 00 2-14E-04
76 23
76.23
76.23

152 45 0 OOE+00 5 OOE-02
152.45 O.OOE+O0 1.5E-01 2.71E-01
152.45 0 OOE+00 1.57E6- 314E-01
15245 0 OOE+00 2.16E-02 4 31 E-02
0 00 426E-04 2.95E6-4 4 28E-04

Thermal Power

Nominal Heat Bounding
Output Heat Output

(watts) (Wattsl

-. j

U-235
U-236 -c n A x I .-- A_8 6281E-06 76.23 lb- D U Wt+w b.058t-104 1 S40U3i I 1 °°E+00 3 986E00

_ _ _ _ _ _ _ _ # ; G g # |

O 00 4.25E-06 3 83E-06 4 25E-06
52 45 0 00E+00 1 22E+02 2 45E+02

I 2F2+0 9 AAF44+0

I Total Total

111. Templa.tSelection Sdm r, Burup Sun ary, adCecks
Template Selection Summary

Fromn SFD Used -Basis for Parameter Differences:
Reactor Modw r oGRAPHTf E GRAPHITE

Fuel Claddig GRAPHLIE GRAPHITE
BSIA Htt Constmluents Th and U Th ard U

BOL Enrirhrrt % 92189 601O 100

Bumup Summary (MWd)Z _Basis tor bumup used in estimate:

From SFe Estimated
Norni t 76.23 N8mnl burru aulated Im t heavy mda rnas ore

Soundirs' 152 45BounidN buniup as1r8ed to tb twaie eoiraral tWmtt

Checks

Estimated Burnupl
B M it Given Bumup Estemated EOtL HM/Glven EOL0 HU

Nomrinal O 1t0

Bounding i 00 71

'Reactor shutdown, core removaJ storage. shipping or othir date contirmrg that radation ceased lor tue

'Total buriup foraN fuel assocated with ths worksheet must be tivided by S0L. heavy metal mass to get specific bimfp vwaues (MWdMn)

-J
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Fuel Radionuclide Inventory Worksheet

L F.ed and Template Inforan'
Fuel NHne GA RERTR

SNF ID I 90
Fuel Units & Descr I - CANISTER OF SCRAP
Heavy Metal Mass BOL=3 851kg EOLW 071kg
ROD Storage Site INEEL

'Fuel decay start dale- 2035
Estimates as of 2030

Template TRIGA-SS (LWtJ-Zrx, SST. 10 to 20%, U)
'Template Bumup(MWd) 6 65

Template 6OL Heavy Metal Mass (MT). 0 000195
Temolale Decay Tine: 5 years

Estimated
Canister usaqe

HIC
I 0 50

-. I

.rw r^ . m D uannala u.e,-Al. r~sn-aes - I . . -- . - I. -- -

CU1MWd From .Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Temolate Fuel Burnup (MWd)e Buup (MWdf (Cl) InventonesCl) Inventone_(CI_)

Pthoton TratalI Energy Photons/sec
! Group - (bounding)I Radiont

Li.;- WA;-241

icride
744.21 1,48842 0000E+O0
744.21 1,48842 0 COE+00 1

61 Avg MeV

10 0 0150 2 4065E14

744P21 1.48842 3 o 00250 5.293E+13

744 21 - 1,488 42 2.20-04 I 00375 4 508E+13

744 21 1,488 4 1 92E-01 00575 4 627E+13
4 19E-03 I 00850 2867E+13
2 67E-04 01250 2-082E+13

744 21
Cm-243 1 7940E-07 744 21 1 34E-04

Crm-244 1 6962E006
C~o-60 I 2839E+00
-Cs-134 9 0541 E-02

744 5+0O 1 26E-03 2 52E-03 0250
0 OOE+00 9 56E+02 1

1.488 42 0 OCE+00 6 74E+01

Cs-135 1.488 42 0 00E+CO 2 4 E+12

Cs-137 74421 1.488 42 0 00E+CO 12500 1 430E514

744.21 1,488 42 0 ODEx E+01 17500 9 531E+10

2 9293E-02 744.21 1,4 E+01 4 36E+01 2 2500 1.536E.11
7 7I153E-C 74421 5 74E+02 1 15E+03 27500 1219E.08

. . _ 
.

r J1129
1.1111E-02 5+0O 8627E+00 1 65E+01

7.3684E-07 0 OOE+00 5.48E-04 1 10E-C
1.48842 0 00E+OO 1 88E+02

-

.7 1.488 42 0 000+00 925E-04 1 009.E01
37rprsco #

Pa-231 1.488 42 0 OOE+00

Pb-210 7 3880E-15
I Pm-147 2 1023E+00
I Pu-238 1 0383E-03

Y Pu-239 5 5293E-03

744 21 1.488 42 0 O
744 21 1,488 42 0 0 3 13E+03

74421 1,4 1 55E+00

74421 4 1 E+00 8 23E+00

Pu-240 2 1278E-03 74 1 88E+00 3 17E+00

Pu-241 1 0195E-01 0 000+00 7 59E+01

Pu-242 1.488 42 0 0OE+00 1.72E-C
1,488 42 0 C

744 21 1,488 42 0 0 2 88E-07

9 1684E-02 74421 I 1.36E+02

1.3018E-05 744 21 9 69E-03 1 94E-02

Sn-126
Sr-90

Tc-99
Th-229

12167E-05 9 05E-03 181E-02

2 6045E+00 0 O OOE+00 1.94E+03

4 4241E-04 1.488 42 0 OOE+00 329E-01
1.48842 0OOE+00 1

Th-230 74421 1,488 42 0 OOE+00
744 01 I.48 4A AR OO+F.O
, < . . ,_vv _L V W_

. . .- _

TF-208 I 6947E-08 74421 1,488 42 0 D0E+t

Ut-232 74421 1,488 42 0 00E+00

2.52E-05 1
725E-05 I Thermal Power
082E-04 |Nominal Heat Bounding7A A Z1 14oA 0 A

74421 1 ,488 4z

1.5925E-07 74421 .19E-04 2.37E-04 Output Heat Output
(watts) /Wats)_.9 Al94E-06 74421 0 00E+00 1 65E-03

-L u . ;-uu . -

421
= -tFI I _2 60 _ _ _ __0:

U-236
! 'E U-238
:. Y-90

Othe F

0 A' 45E-03 t 89E42 I 3 A2E+011 tt 66E+O11-2693-05 744
.3 6331E-08 744
2 6060E+00 744

.21 1.488 4 *1 1.01 �-t5S 1 .i4�-UJ ,cnai suwn
3 14 I D4E-03W I 01al I o.a

E+00 1.94E+03 3 88E+03
2 68E+03l 51 37E+03tladonucndesvl - ------

I IC
Template Selection Summery I

Fromn SFD Used1- Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE T

Fuel Cladding INCOLOY Ssr T

BOL MM Constituents U U
tOLtEnrichment% 19787 10 to 20 I

1 Burnup Summary (MWd? F FB

_From SFD _Estmt

1�15 - I.-

res Template was used or tie "lri reasors
rIs lel macs rr on pasnmelers baet cladade (SST Is oierlvatne)

Basis for burnup used In estimate,

I

NoiZaZZI Nominal burriti Caktaled frorm tie Ileavy ietal mass destoayed.
8wetkit hmuzi Mimaaeed IDk bere" emeal burrap
_ . . _ . ., _ . . , _ . ,

zTotal butup for at fuel assoadated with t1is wofksheet must be divided by 60L heavy metal mass to get speofic burrs values (MWdI1T)

i
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tempiate linforiruwtio n

Fuel Name GCRE CAN (lB-ST 1&2)
SNF ID . 94

Fuel Units & Descry I- CANISTER OF SCRAP
Heavy Metal Mass- B6O0 908kg, EOL0= 908kg
ROD Storage Site NEEL

'Fuel decay start dater 1961
Estimates as of: 2030

Template. Pathfinder (Ught Water. SST, 60 to too-0. U)
'Template Bumup(MWd): 601

Template 0OL Heavy Metal Mass (MT): 0 0001 282
Temolnae Decay Timee 65 years

Estimated
Canister usage:

18'x10t

00O81

11.F stimwlt2 m x. X1, b Y. Yb Gamma Sources

Photon Total
CIlMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdW Bumup (MWdi (Ci) Inventores(CI) Inventones(Ci) Group (bounding)
Ac-227 4 5940E-08 17.15 3431 0 OOE+00 7 88E-07 1 58E-06 Avg. MeV
Arn-241 1 1471E-04 1715 3431 OOE+00 197E-03 394E-03 00150 1252E.12
Am-242m 74210E-09 17.15 3431 OOOE+00 t.27E-07 255E-07 00250 2602E.11
Am-243 98236E-10 1715 3431 OOOE+00 1 69E-08 337E-08 00375 2261E+11
C-14 22928E-04 1715 3431 OOE+00 393E-03 7 87E-03 00575 Z426E+11
Cf-3B 12260E-06 1715 3431 OOE+00 2.10E-05 421E-05 00850 1466E+11
Cm-243 12000E-10 1715 3431 OOOE+00 206E-09 412Ei-0 01200 9503E-10
Cm-244 73597E-10 1715 3431 OOOE+00 1.26E-08 252E-08 02250 9793E+10
Co-60 1.3732E-03 1715 3431 OOE+00 2 36E-02 4 71E-02 03750 S9E10
Cs-134 712709E910 17 15 3431 0 00E+00 220E-069 436E-09 05750 9267E611
Cs-135 320316E-05 1715 34.31 0OOE+00 5320E-14 764E-03 11 900E+09
Cs-13 772579E-01 17 15 34.31 0OOE+00 7125E+01 2 49E+01 500 65t4E+O9
Eu-tS4 539750E-045 1715 3431 OOOE+00 403E-03 205E-03 7500 Z3tsE+oa
Eu-1355 1057E-05 17.15 3431 0OOE+00 1E104 363E404 22O2 4372E+04
Fe-55 4 16315E-07 17.15 34.31 OOE+00 714E-06 43E05 7500 1961E+04
H-3 4 6722E-04 17.15 3431 0 0E+00 802E-03 5760E402 3350 2139E+
l-t29 73195E-07 17.15 3431 00OE+00 3126E-05 251E6-05 S 8a47E-8
Kr-85 59418E403 17.15 3431 0OOE+00 1 02E-1 254E-1 70000 9792E-02
Np-237 I 1499E46 1715 34 31 0 OOE+00 97E405 3 95E-05 6 Therma Pw E-02
Pa-23 7.0899E-08 1715 34 31 0 OE+00 1 7E4-06 2 430-076
Pb-21 0 2.2363E-1 2 17 15 34.31 O OOE+CO 3894E-I1t 7 67E-1tt
Pm-t47 42296E-07 17 15 3431 0 OOE+00 726E-06 1 45E-05
Pu-238 2 327E6-04 17.15 34.31 0 OOE+00 4 OOE-03 7 99E-03
Pu-239 1 6179E-04 17.15 3431 0OOE+00 2 74E-02 2529E2-0
PU-240 8 6556E4-05 17.15 34031 0 OOE+O6 2 4E03 2 97E-03
Fu-241 1 6889E-04 17.15 3431 0OOE+OO 90E01 2 2 90E403
Fu-242 1 9717E409 17.15 34 31 OOO0E+OO 3.38E408 6 76E-08
Ra-o6 4c5740E-12 17.15 3431 OOOE+O 7 85E-1 3S7E-10
iRa-Z28 8 351 1E-12 17.15 34.31 O OOE+OO t.43E-10 2 87E-10
Ru-106 2 0516E-19 17.15 34 31 O OOE+OO 3.52E-18 7 04E-18
Se-79 e 3ZOE05 17.15 343t OOOE+OO 227E4 4k54Es4
Sn-126 I1i489E405 17.15 34 31t OOOE+OO I 97E404 3.94ED44
Sr-90 6F6872E-1 S7U15 34 3 P OOE+O 15E+O 2c29E+01
Tc-99 4 6639E404 17 15 34 31 OOODE+OO SOOE403 It60E402
Th-Z29 2 3727E-11 t 7 15 34 31 0OOOE+OO 4 07E-10 814E-10
Th-230 2 7354E-10 17.15 31 OOEO 469E409 939E409
Th-232 8E3594E-12 1715 34131 OOOE+CO I143E-10 2087E-10
Ti-208 16Z28E408 17 15 34 31 0OOOE+OO 2 78E407 5 57E407
U-232 4S3960E408 17.15 34u31 oooBE+or 7b54Eus7 1i51E406 ThermalPowier
U-233 3 3344E-09 17 15 34 31 0OOOE+OO 5 72E408 I114E407 NornunaiHeat Bgounding
U-234 4 0749E407 17 15 34 31 0 OOE+OO 6 99E406 1 40E405 Output Heat Output
U-235 -2 7761E406 17 15 0.00 I183E403 178E43 183E403= (waftt) (Waftts)
U-236 1 6190E405 17 15 34 31 O OOE+OO 2 78E404 5 55E404 It40E.0t Z79E-t01
U-238 -2m8547E4l9 17.15 000 205E45 20 05 2t05E405 Total Total
Y-90 6 6889Eo31 17n15 34.31 n.OOE+e O 1.tSE+4t 2 29E+4t
Other Radfionuclides I 56E+41 3 12E+4t
1 stTemptateeSeirSbo S ry BumupSumry d Ebsirnupk-m

Temptate Seletion Summakiy
From SFO Used Basis for Paramedr DiffMrences:

Reactor Mo0derao I LIGHTWATE'R UG;Hr WATER Ths Templabe was uised icr the folowng reasons
Fuel Ctaddng 6 NE SST This ue mat on at paanertrs ex cept 1 c iST is conservative)

OL HU Conoituents U9 U
SOL Enrirhm nt % 93282 M0to 100

Bumup Summnary (MWd)' Basis for bumup used in estimate,
From SFD E stimatedt

o om inap l a71tte wit Bt wi tiop em bed t obe 2 e b B0L heavy metal mass es
Bounding |b431 wWril bassifrd ID be twce nomnal tvri.

Chieckes

Estimated Bumnup
Bumup Mutilonepr | Glven Bumuo Estimated EOL HWtGiven EOL Htt

Nominal 0 40 09
Sound." o 8t1

'Reacto0r shutdown, core removal. storage. shipptng or other date rconfirming thWI irradiation ceased for fuel

'Total bumup for alil kWc associated with this worksheel must be divided by BOL heavy metal mass to get spedlfic bumnup values [aMvdUT)

-s

U,

Ij

4
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Fuel Radionuclide Inventory Worksheet . I

2L.Fuet wid Template Inifortioln_,
Fuel Name GCRE PELLETS (IB-7Th1)

SNF ID5 95
Fuel Units & Descr I -CANISTER OF SCRAP
Heavy Metal Mass BOL=0.074kg. EOL0 074kg
ROD Storage Site INEEL

'Fuel decay start date 1961
Estimates as of 2030

Template Pathfinder (tght Water SST 60 to 100% U)

"lTemplate DumuptUWdl) 6 01
Template BOL Heavy Metal Mass (MT) 000012882

Temflate Decay Time 65 years

Estimated
Canister usage

18'x10'
0 08

11. Eshimates in- X.m - X. b Y. yb Gamma Sources

CI/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd? BumuP (Mid)2 (C1) _ nventones(CP lnventoies(Ci)

Photon Total
Energy Photons/sec
Group (bounding)

Avg MeV
i Raadtonr

Ac-227
-Am-241

Iiucld

45 1 40 279 ODE+OD 641E-C
140 279 000E+00 60E-C11 015so 1019E+11

0 0250 21i8E+10Am-242m 1 40 279

Am-243 1 40 2 79 00375 1 840E+10

C-1 1 40 2 79 6 40E-04 00575 1 975E.10

1 2260E-06 1 40 1 71E-06 3 42E-06 0o050 1 193E,10

1 .2000E-10 1 40
7.3577E-10

E+00 1 6BE-10 3 35E-10
E+00 1 03E-09 2 05E-09
E+00 1 92E-03 3 83E-03 I

0 1250 7734E+09

Co-60 1 .3732E-03 0 001

Cs-134
I Cs-135

Cs-1 37
Eu-154

2 79 0 00E+O0 1 77E
1A0 279 0C 7-125E+08

1.40 2.79 0 0 2 03E+00 12500 5302E+08
1 67E-04 1 7500 1&84E+07i An 29 7

1.0577E-05 1 40 2.79 1.4BE45- 2 95E4-5 1 2.2500 3564E+03

4 1631E-07 1 40 581E-07 1.16E-06 2.7500 1.596E+03

1 H-3 4 6722E-04
r 1-129 7.3195E-07

*.. Kr-85 5 941 8E-03
- ND-237 1 1499E-06

1 40 +00 6 52E-04 1.30E-03 3.5000
0 00E+00 1 02E-06 2.04E-06
0 00E+00 8 30E-03

279 0 _OEEO0 I61E-(

Pa-231 2 79 0 DDE+00

P-239

Pu-240
Pu-241

II Pu-242
Ra-226

L.. Ra-228

1 40
1 40
1 40
1 40

279 0C
279 a0(

3 12E-12 6.24E-12 -

591E-07 1 18E-06
3 25E-04 6 50E-04
9 32E-04 1 86E-036 6722E-04

8 6556E-05
1 6889E-04

140 279 000E+00 1.21Eu04 242E-04
1 40 2 79 0 00E+00 2.36E-04 4 72E-04
1A0 279 0005E+00 275E-09 551E-09

1A0 279 000E+00 639E-12 1.28E-1i

Ru-1 06
Se-79

j Sn-126
Sr-90
Tc-99
Th-229
Th-230
Th-232
Ti-208
U-232

2 0516E-19
1-3220E-05
1.1489E-05
6 6872E-01
4 6639E-04

1 40
i 40
140
140

2 79 O 1.17E-1i 2.33E-11
) 2.86E-19 5.73E-19

1.85E-05 3 69E-05
O t 60E-05 3.21E-05

2.79 0 00E+00 9.34E-01
279 0 00E+00 6 51 E-04
279 0 00E+00 3 31 E-11
2 79 0 00E+00 3 82E-10
270 000+E00 1 17E-11

t .87E+CO

140
1 An
, sv _ -

-.08 1 40

E-08 0
-09 4

279 C
279 C
279 C

2 33E-1 1j
4 535-08

1 23E-07 Thermal Power
9 31 E-09 lNominal Heat Bounding

4 0749E-07 1 40 279
-2.7761 E-06 1.A0 0 00

1 6190E-05 1A0 2 79
^A~~e lAu n

569E-07 1 14E-06 Outu - Heat Output

I U-236

s-- Y-90

I 1 45E-04 1 49E-04 (watts) Watts)

3 2 26E-05 4.52E-05 I14E-02 2.27E-02

6 1 71E-06 t 71iE-06 Total Total
-2.8547E-09

6 6889E-01 1.40

ip Summary, and Checks

E-+00 9 34E-01 1 87E+00

hdes 1 27E+00 2 54E+C00

I t Template Selection Summary
From SFD Used Basis tor Parameter Differences-

Reactor Moderador uG&rTWAT8R UGHIT WATER Ths Terpale was sed for tie follNe reasits
_ FulCiadtd mg NONE SST Thas W maStces an al parwieeis except daddrig CSST Is rmservat"e)

BOL HU Conttuents U U
BOL Enrlchment % 931 60 to 100

iurnup Summary (MWe Bj'a asis for burnup used In estimate-

From SFD E ted

Nominal J 1 4tNturia bup assared to be 21. of 80. heavy stal tass

_Broundg | Z7Eor" tiurp assued lo be tice norial bmrtn

l Checks

|Estimaed Sumup/
Bumup Multiplier I Given Bumup Estimated OL NHGrven EOL HM

I 0 401 098Nominal
-.- A,-~ I- 08

l _w"Xu"of .

'Rteactor shutdown, core removal. storage. shipping orother date confinwg th irradaton ceased or luel

'Total bumup or at fuel assoiated wlth s d orksheet mriust be dvided by BOL heavy metal mass to get specific bumup values (MWNdMr)

i
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infomtion .<-.

Fuel Nrne: GEMR FILTERS
SNF ID #. 98

Fuel Units & Desac 70. FILTERS
Heavy Metal Mass: BOL-4S43kg. EO-4 417kg
ROD Storage Site INEEL

'Fuel decay start date 1977
Estimates as of: 20

Templatec Pathfinder (Ught Water, SST. 60 to 0100. U)
"Template Burnup(MWd): 6 01

Template SOL Heavy Metal Mass (MT): 0 00012882
Tem-t -eca T- n zr

Estimated
Canister usage

HIC
1 56

11. Estimates m x. xb b Y. Yb Gamma Sources

Photon Total
Ct/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd9 (CI) lnventorles(Ci) Inventones(Ci) Group (bounding)
Ac-227 3 4276E-08 119 03 238 05 0 00E+00 4 08E-06 8 16E-06 Avg. MeV
Am-241 1 1458E-04 11903 23805 0 00E+00 1 36E-02 2 73E-02 00150 1.241E+13
Am-242m 79468E-09 11903 23805 000E+00 9 46E-07 1 89E-06 00250 2580E+12
Am-243 9 8386E-10 11903 23805 0 00E+00 1 17E-07 2 34E-07 00375 223sE+12
C-14 2 2978E-04 11903 23805 000E+00 274E-02 5 47E-02 00575 2406E+12
CI-36 1 2261E-06 11903 23805 000E+00 1 46E-04 2 92E-04 0o085 1 453E+12
Cm-243 17271E-10 11903 23805 000E+00 206E-08 411E-08 01250 9427E,11
Cm-244 i3058E-09 11903 238205 000+00 1 55E-07 311E-07 02250 1252E+12
Co-60 98636E-03 11903 23805 000E+00 I 17E+00 2.35E+00 03750 5.462E+11
Cs-134 1 9617E-08 11903 23805 000E+00 2 33E-06 467E-06 05780 8094E+12
Cs-135 30316E-05 11903 23805 000E+00 361E-03 722E-03 08500 8979E+10
Cs-137 1 0263E+00 11903 23805 000E+00 1.22E+02 2 44E+02 12500 2045E+11
Eu-tS4 20017E-04 11903 23805 000E+O0 238E-02 476E-02 17500 2312E+09
Eu-155 8 5957E-05 11903 23805 000E+OO 1 02E-02 205E-02 22500 1 172E+06
Fe-55 22646E-05 11903 23805 000E+OO 270E-03 539E-03 2.7500 1 596E+05
H-3 10835E-03 11903 238.05 000E+OO 1t294-01 258E-01 35000 1472E+01
1-129 73195E-07 11903 238.05 0000+00 871E405 1.74E-04 50000 6.084E+00
Kr-85 I 5661E-02 11903 23805 0 00E+00 1.86E+00 3.73E+00 700OO S728E-01
N 237 1 1494E-06 11903 23805 000E+00 1.37E-04 2.74E-04 110000 7556E002
Pa-231 5 8070E-08 11903 23805 0 00E+00 6 91E-06 1.38E-05
Pb-210 1.2985E.12 11903 23805 0 00E+00 1 55E-10 309E-10
Pm-147 22196E-05 11903 23805 0000+00 264E0-3 5.28E-03
Pu-238 2 6223E-04 119 03 23805 000E+OO 3 12E-02 6.24E-02
Pu-239 6 6739E-04 11903 23805 000E+OO 7.94E-02 1 59E-01
Pu-240 86705E-05 119 03 23805 000E+00 1.03E-02 206E-02
Pu-241 34759E-04 11903 23805 0000+00 4.14E-02 827E-02
Pu-242 1.9717E-09 11903 23805 0000+00 2.35E-07 469E-07
Ra-226 30000E-12 11903 23805 000E+00 3.57E-10 714E-10
Pa-228 03328E-12 11903 23805 0000E+0 992E-10 1 9E-059
Ru-106 39464E-09 119 03 238 05 000E+00 732E-13 7 46aE-12
S-79 4321E7 5 t1903 23805 0 0E+00 57E4-03 39-5EOu3
Sn-126 16491E405 11903 23805 000E+00 137E-03 2374E-03
Sr-90 9 5547-01 11903 23805 000E+00 1 14E+02 2 27E+02
Tc-99 4 6656E404 t1903 238 05 0OO0E+00 5 55E402 1 1tIE-01
Th-~229 I 9085E-tt It19 03 238 05 0 OuE+00 2.27E409 4 54E409

Th22837E1 1 3280 O+0 9 94E-1 0 t 99E409

T1-208 1 8752E-+8 119203 23805 0E+00 223E6 4 +46E40
U-232 5m0782E408 e19n03 238t05 00r0E+uO 604E486 121E4 Thea-l Powver
Te233 3S2596E4_9 119 03 238 05 0 00E+O0 3 88E407 7 76E407 Nominal Heart Bounding
tJ-234 3 9817E4?7 119 03 238 05 0 00E+00 4 74E405 9 48E405 Output Hrt tOutput
U-235 -2.7761E406 119 03 000 9 14E403 8 81E43 914E4 (~t, wafts)~
U-236 I 619-0E5 119 03 238 05 00O0E+00 I 93E403 385E403 11^1,1E+W 2.7$E+00

tJ-238 -2 8547E-09 119 03 0 00 I 05E404 I 04E404 I 05E04+ Total Total
Y-90 9 5557E-01 119 03 238 05 0oooE+oo 1 14E+02 2 2?E+02
Other Radionuclides I 45E+02 2 90E+Oc^

11. Tempwlateo Selection num^ana,^, Bunu Sumry, and Cheks , - .- - 4>
TempLate S.^tection Summery

From SFD J Used Basis for Parameter Differences:
Retor M. der___ LIUGHT WATE LGTWATER Is T ale w ed tr te reasotrr

Fuel Cladding NONE SST The ei mathest. aot paesmeri, excet daddn (SST Is rseivtve)
BOL HM ConstltuenUs U

BOL Enrichment % 93 14635987 6010100

Bumup Summary (MWd)_ Basis for bumup used in estimateo

From SFi Estanaed
Nomrinal 11803 Noealnpcakavtroit eheavyymealstasdesoyd

Bounding 238 05 loasle turn atsteed to be tae romrial tiurn.

Chekss

Estimated Bumupt
Cumup Mutiplie Green Bumup Estimated EOL HtJGiven EOL HM

Nominal O S5too
Boumdng t12 1

'Reactor shuttown, core removal, storage, stapping or other date confirming that Iradiabon ceased far fuel

'Total bumup lor all fuel assocated with is worshreet must be dvided by OL heavy metal mass to get specfic buarrup values (MWdMT)

U,
Li

U
U
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Fuel Radionuclide Inventory Worksheet -

1. Fuel and TebnpteInformabofr _,t l
Fuel Name H B ROBINSON (ASSEMBLY)

SNF ID I 383
Fuel Units & Descr 1 -ASSEMBLY
Heavy Metal Mass BOL=236248kg EOL=229 168kg
ROD Storage Site: INEEL

'Fued decay start date- 1974
Estriates as of 2030

Template PWR (Lght Water. Z rc 0 to 5%. U)

Tenplate Burup(MWd) 6192
Template BOL Heavy Metal Mass (MT) 000176911

Template Decay Time -- 50 years

Estimated
Canmster usage

I8x15,
1001

.

11. Estimates. m .X. X, b y. ---- Yl. I Gamma Sources
l

CLIMWd From Nonunal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template - Fuel Bumup (MWd)f Burnup (MWd)
2

(Ci) inventones(Ci) lnventones(CI)

a Photon Total
Energy Photons/sec
Group (bounding)

Ftaelonuz
Ac-227 6,732 94 13,4

6,732 94 13,4
7.23E-06 145E-05 Avg MeV
9 93E+02 1.99E+03 - 0 0150 5124E+14

Am-,
6,732 94 1818E+00 361E+00 I

6 2484E-04 0 00E+00 4.21 E+00 8 41 E+00

4 7820E-05 0 00E+00 3 22E-01
riJfi s 02 13 465 87 0 00E+00 5 41 5 657E+13
ov v w.

Cm-243 1 74 13.46587 000E+00 I 0 1250 3 764E+13

Cm-244 14 13,465 87 1 E+02 02250 4 830E6 13

Co-60 6.732 94 13,465 87 1 +-00 480E+00 I 03750 2086E+13
E-03 3 54E-03 I 05750 4 912E+14

E-02 1 94E-01 I 0 8500 4796E+12
Cs-134 6.732 94 13,465 87

Cs-135 6,732 94 9721

Cs-1 6,732 94 6 66E+03 8 33E+04 12s00 3.052E+12

6 0320E-03 E+00 4 06E+01 8 12E+01

2 770E-04 0 00E+00 -1 47E+00

7 9296E-07 7 0 00E+00 I 7 774E+07
l j I - D

I H-3
1-129I-. Kr-85

INp-237
Pa-231

) P Pb-210

U Pu-238

8 9486E-03 13,465 87 0 00E+00 3.5X0 5546E+06

13465 87 0 00E+00 7o00o 2370E+C6

6.732 94 13,465 87 1.44E+02 71000 2 7313E+D0

6,732 94 13,465 87 1 61E01 II CC0o 3 135E.rz4

E-09 6,732 94 9 90E-06 1 98E-05

1 6828E-10 6,732 94 E+00 1 13E-06 2 27E-06

6 9606E-06 0 O0E+00 4 69E-02

Pu-239
Pu-240

6 6263E-(
1 1618E4-
I 5142E-(

*02
13.465 87 000E+00 7 1

3.465 87 0 OOE+00 4 4

13,465 87 0 00E+00 +02

Pu-241 4 3
Pu-242 64
Ra-226 3t
Ra-228 S 2
Ru-106 2C
Se-79 I2
Sn-126 2 1
Sr-90 6'

13,465 87 5 89E+03

6.732.94 13,465 87 8 65E-01

-10o 6.732.94 I 2 59E-06 518E-06

>955E-12 6,732.94 0 3 57E-08 7 13E-08

Tc-99

TI-208 Thermal Power
Therrn41 Power

Nominal Heat Bounding
Nommrallf BetEounding

Output Heat Output
(Watts) (Watts)

U-235 -1 4487E-06 6,732.94

U-236 7 5888E4-6 6,732.94

U-238 -2 6129E-07 6,732.94
Y-90 6 4180E-01 6,732 94
Other Radionuclides
[11. Template Selection Summar,'Burnup Sunumary,yand Checks

Template Selection Summary
From SFr Used

Reactor Moderator UIGHTWAtER | UGHTWATER
Fuel Cladding ZIRC ZIRC

BOL. HM Consuents U UJ BOL Enrchrment % 2 900129144 - 0O05

Bumup Summary (MWd)' From SF0 Estiated

Nominal 6,617.21 6 732 9w

Bounding 13 465 8,

_ IChecks

1,360 2 , ,446.02 _
t 122E+D2 2,4E+027lolsi I Ot.5t

T Iolal T otal

1 Basis for bumup used in estimate-

_Nraii calojated from tie heavy nita miss destryed
87Lt g bSreuf ssuived to be twi erraiil bruiP

,. core rernoval, storage slipping or other date corinntiig that Irrailation c

"Total bumnup for all fuel associated wih this worksheet must be divided by 8O0 heavy metal mass to get specific bumup values (MWdVMT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuud andTemplate Infrion.,jj, j _

Fuel Name: R. B. ROBINSON RODS
SNF ID 4: 864

Fuel Units & Descr 12- CANISTER OF SCRAP
Heavy Metal Mass: BOL.25 088kg. EO120 B6kg
ROD Storage Site: INEEL

'Fuet decay start date. 1974
Estimates as of: 2030

Template: PWR (ULgh Water, Zlrc, 0 to 5%.. U)
'Template Bumup(MWd): 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Template Decay Tmne: 50 years

Estimated
Canister usage

HIC
1200

lI.Estimattes N i - m x5 x. b Y. Yb I Gamma Sources

Cl/MWd From Nominal Bounding Fuel Initial Acttvlty Nominal Fuel Bounding Fuel
Template FuelBumup(MWd)' Burnup(MWd)

2
(Cl) Inventories(CI) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

_ . . _ .

1 39 8,042.78 0 00E+00 4,32E-06 8&63E-06 Avg MeV
000E+00 593E+02 1 19E+03 I 00150 3060E+14 --

1 08E+00 2 16E+00 0 0250 6133E+13
Am-243 - 6 2484E-04
C-14 47820E-05
Ct-36 8 0297E-07

2 51 E+00 5 03E+00 0 0375 5 779Et13

4.021 39 8.042 78
Cm-243 I 7426E-04 4.021 39 8.042 78 0 00E+1

0 0575 72316E13
0 0850 3.379E+13
01250 2248E+13
0 2250 2.885E+13
0 3750 1246E,13
0 5750 2-934E.14

Cm-244 2 7616E-02 4,021t39 8,042 78 000E+00 1 16E+02 22
Co-60 3 5610E-04 4,021.39 8,042 78 0 00E+00 1 43E+00 2 86E+00

8,042 78 000E+00 1 06E-03 2 11E-03
8,04278 000E+00 580E-02 1 16E-01 0 8500 2.865E+12

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

Eu-1 54 6 0320E-03 4.02113
-

Eu-t 55 Z.1770E-04 4,021.39 8.04
Fe-55 792966E07 4,021.39 8,04278 000E+00 319E-03
H-3 89486E-03 4,021.39 B.04278 000E+00 360E+01
1-129 98288E-07 4,021.39 8.04278 0006+00 3_95-03

7 95E+03
4 85E+01
1 75E+00
6 38E-03
7.20E+01
7 91 E-03

17500 8 015E+10
1.2500 1 823E+12

5 0000 ill
4-02 4,021 39 8,042 78 0 00E+00 4 31 E+01 8 61 E+01 7.0000 1 631E.05

8 042 78 0 00E+00 4 80E-02 9 59E-02 I 1 OO00 1 873E.04
0 06E+00 5 91 E-06 1 18E-05

Pb-210
Pmr-147 6 9606-06 4.021 3
Pu-238 6 6263E-02 4.021 39 8.042.78 0 C

1 35E-06
5 60E-02
5 33E+02
9 34E+01
1.22E+02

LPu-239
Pu-240
Pu-241t
Pu-242

1 1618E-02 4,021 39 8,042 78 0 00E+00
8,042 78 0 00E+00 6 09E+01

3 52E+03
6 4260E-05

Ra-226 3 8501E-10 4.021 39 8.042 78
Ra-228 5 2955E-12 4,021 39 8,04278 000E+00 2 13E-08 42

2 0413E-14 4,021 39 8,042 78 000E+00 8 21E-11 1 64E-10
8,042 78 000E+00 4 98E-02 9 95E-02

0 00E+00 1 01E-01 2 03E-01
Sr-90 2 58E+03 5 16E+03
Tc-99
Th-229 1.5644E-10 4,021.39 8.042Z78
I nfzji 4,0U2t3 8.04Z 78 0 00E+4

Th-232 5 3036E-12 4,021.39 8,042 78 0 00E+00 2 13E-08 4 27E-08
T1-208 1.5t36E-07 4,021.39 8,042Z78 000E+00 609E-04 1 22E-03
U-232 4tOOSE-07 4.021t39 8,042Z78 000E+00 165E-03 330E-03

2 5856E-08 4,021.39
5.2

8,04Z78 0 00E+00 1 04E-04 2 08E-04
8,042.78 0 00E+00 Z12E-01 424E-01

0.00 t57E-03 006E+00 I 57E-03

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)U-235 -1 4

0 00E+00 3 05E-02 6 10E-02 I 7,27E.01 1,45E.02
U-238 3 714E-03 819E-03 Total Total
Y-90 64 5 16E+03

7 66F.n+Other Radionuclides

nlL Template Seection Smunry. Bnup Sumary, and Checks-8> .'

Temptate Selection Summary I
From SFD Used Basis for Parameter Differences:

Reactor Moderator Lr.Ff WATER LIGHT WATER
Fuel Claddaig ZIRC

BOL HM Constituents U
BOL Enrichment *-. 2 9 0105 t

Bumup Summary (MWd)e Basis for bumup used In estimate:
From SFD Estimated

__om i- 70248 4 02139 al arnPcalcUlated kme te heavy metal mass deskeyd

Bounmg-| 8 4278 Surdg W assed i be twice nomnal tximia

|Checks

I

J

l

Estimated Bumup/
Sumup Mu lpfier Glven Bumup I Estamated EOL HMllven EOL HM

916.oI B=

'Reactor shutdownr, core removal. storage, stupprig or oter date confinlng that irradation ceased for fuel

'Total burnup tor all fuel assocated wie this worlsheet must be dvided by SOL heavy metal mass to get speafic bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

;LFtelandTemiplateInformation ,,,
Fuel Narne- HF6R

SNFID#- 102
Fuel Units & Descr: 220 - 18 CURVED PLATES
Heavy Metal Mass- E0L082 72kg EOL=5 102kg
ROD Storaoe Site- SRS

'Fuel decay start date 1977
Estanates as of 2030

Template HFBR(HeavyWater ALas,.40to100%. U)

Template Bumup(MWd) 164 6
Template BOL Heavy Metal Mass (MT) 0 000377

Estimated
Canister usage

18'x10'
611j

.i

I �_ TemplateDecayTine 50 years _____Gamma _outces

II. Estimates-- mn x. - X. b Y. Y. Gamma Sources

.I

%_j11111111
Radionuclide

Ci/MWd From Nominal Bounding Fuel tnrtial Activrty Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Burnup (MWd)O - (Ci) - Inventores(CI) Inventoies(Ci)
Energy Photons/sec
GrouD (bounding)

: A _
Ac-227 1 4241E-09 22,6757
Am-241 1 0407E-02 226757

I 0 OOE+00 3.2301-05 6

3 0 0E+00 2 36E+02 4 7
0 00E+00 2.71 E-02 5 4Arn-242m 1 1944E-06

Am-243 45,351.43 0 00E+00 I

C-14
CI-36

I Cmn-243
Cm-244
CO-60
Cs-134

I Cs-135
Cs-137
Eu-154_

45.35143 000E+00
2 C

'2E+02
12E-02
ZE+00
tOE-03
)2E-26
t5E-01

1202E+14
0 0575 4553E+14

AV9 I

22,675 71 45,351 43 0 C 0 oo0 2.711E+14

E-^6 22,675 71 45,351 43 0 C 01250 1 787E+14

I 4775E-03 22,675 71 4 E+01 6 70E+01 I 0.2 2.340E+14

9 4350E-07 22,675 71 0 2 14E-02 4.28E-02

4 4666E-07 E+00 1 01E-02 2 03E-02

4 2564E-06
1 0182E+00

0 00E+00 9 65E-02

0 3750 110t8E+14
05750 1 719E+15
0.8500 2018E+13
12500 g545E+12
1 7500 5479E+11
22500 4 895E+07

1 43 000E+00 231E+04

4 6373E-C 45.351 43 0 00E+00 1

Eu-155 21 45.351 43 0 00E+00

Fe-55

U 1 -i129
K.~r-85
Np-237
Pa-231

Pti-210
Pnm-147

Pu239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228

Se-79
Set-26
Sr-9O

Th-230
Thl-232
11-208
11-232

- 1-233

45,351 43 - 0 00E+00 2 7500 6084E+07

22,675.71 45,351 43 3 90E+01 35000 1 134E+06

22675 71 45,351 43 3 01E-02 5 0000 4805E+05

1 5553402 22,675 71 3 53E+02 7 05E+02 7 0000 5 481 E+04

3 1665E0-5 22.675 71 E.+O 7.18E-01

2 4380E-09 E+OO 5 53E-05

t 10 22,675 71 45,35t.43 O.OOE+00

46 22,675 71 45.351 43 0.000+00
41 22,67571 45,351 43 0000E+00

4 22,675 71 45,35143 0 OOE+00 1

44 22,675 71 45,351 43 0 O0E+00 I

1 44E+00
1.11E-04
7.89E-06
4 02E-01
5.50E+03
3 SE+01

1 t 0000 6 259E+03

8 68E+00 1 74E+01

31731E-02 22.67571
3 0911E-06
4 1239E-10
4 5680E-14
8 1713E-15
1 2333E-05
1 0194E-05
9 337BE-01
3 80500-04
2 9532E-1 1
3 1981E4-08

22,675 71
45,351 43 000+O00 720E+02 I 44E+03

45,351 43 0OOE+00 7O1E-02 1 40E-01
45,351 43 0001+00 9 35E-06 1 87E-05

45,351 43 0 00E+00 1 04E-09 2 07E-09

45.35143 OOE+00 1 85E-10 371E-10

22,675.71 45.351 43 0 00E+OO
22,67571 45,351 43
22,675 71 45,351 43
22.67571 45,351 43

2 31 E-01 4 62E-01
2 12E+04 4 23E+04
8 63E+00 1.73E+01

5 36
374
1 01

22;67571 45,351 43 0 00E+00 6 70E-07

22,67571 45,351 43 0 OOE+00 725E-04
22,67571 45,351.43 OOE+00 122E-09
22,675 71 45,351.43 0.00E+00 8 48E-04

22,675 71 45,351 43 O.OOE+00 2 30E-03

22.675 71 45.351 43 000E+00 2 11E-04
34E-07

1 70E-03
4 60E-03
4 21E-04
3 01 E+OO

I Thermal Power

U.-234
U-235
; U-236

Y-90

Other Radionuclides
11.Tesnptpte Selection

2,675 71 45,351 43 0 00E+00
22,675 71
22.675 71

0 00 1 66E-01 1 0
45,351 43 0 OOE+00 371

22.675 71 A 1 2U

22,675 71 45,351 43 0 OOE+00

1_ _ -1 66E-01
t 757E-01
I 1 92E-03
4 4 24E+04
4 4 44E+04

t*ciwwna H atBounding
Output Heat Output
(Watts) (Watts)
3.56E.02 7.12E+02

Total Total

Template Seleition Summary
From SFD Used

Reactor Moderator HEAVY WATER HEAV WATER
Fuel Cladding ALUM ALUM

BOL HM Constituents U U
DOLErlrchmentt% 93 08510638 - 40t10100

pSummary (MWd)
5  

From SFD Estima d

Nominal 1 22,675

Bounding 45.351

FsEE=n curnuvr

IBasis tor Parameter Dlffrtences

f- u

:1Basis for burnup usect in estimate:

571jNotual tmW cahcuatedv s tehetwavy metal mass desiroet.
4318%wdheg btuis assimeid ID be tmoe somnral bmrup

I i
Bumup Multipler | GN Bunup Estonated EOL HMWGiven EOL HM

Nominal 063j t 101
Boundmin I 1261 -I~ I

I 'Reactor shutdown, core removal storage, shapping or other date conitlmsng that Iradatlon ceased for fuel
.

. . .. _ ... _ _

'Total bunmup for all luel associated with this woftheet must be dvideed by 0OL heavy metal mass to get specific burmup values (MWdMT)

DOEISNFIIIEP-078I Revisonorl
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informuation . .

Fuel Name, HFBR
SNF ID f- 961

Fuel Units & Descr: 20 -18 CURVED PLATES
Heavy Metal Mass, O817 52kg, EOL=5.282kg
ROD Storage Site SRS

'Fuel decay stert date: 1977
Estimated
Canister usage

18tx10'
I 056

Estimates as or: 2030
Template: HFBR (Heavy Water. Alum,40 to 10o%, U(

'Tempate Burnup(MWd): 164 6
Temptate SOi Heavy Metal Mass (UT): 0 000377

Template Decay Tme 50 vears

-J

11. Estimates, . ' m X. xb b Y Yb | Gamma Sources

CV1MWd From I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWdO Burnup (MWd)

2
(CO) Inventones(Ci) Inventones(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 1 4241E-09 2,061 43 4,1
Am-241 1 0407E-02 2,061 43 4,1
Am-242m 1 1944E-06 2.061 43 4.1

. . _.

,'c- 5 87E-06 I Avg Mey

22 86
3 6993E-05 2.061 43 4.122 86 0 00E+00

429E.01 I 00150 2136E+14
4 92-03 0 0250 4 376E.13
1 53E-01 0 0375 3.820E+13
1 09E-04 00575 4139E+132 6367E-08 2,061 43 4.122 86 0 00E+00

2,061 43 4,12286 000O+00 0 2464E+13
Cm-243 t43
Cm-244 1 4
Co-60 9 4
Cs-1 34 4 4
Cs-t35 4.2

4,122i86 000+00 567E-03 1 138-02
4,122 86 0 O0E+00 3 OSE+00 6 09E+00
4,122 86 0 00E+00 1 94E-03 3 89E-03

1625E+13
I

921E-04 1 84E-03
2.061 4

1 0182E+00 2061 43 4.122.i
2,061 43 4.12286 0 0OE+C

Eu-1

1 75E-02
4.20E+03
1 91E+01
8 92E-01
1 89E-03
3 54E+00

12500 8a 785E11
17500 4 981E+10

0 8500

2,061 43 4,122 86 0 O0E+00 4 4 3 4 450E+06
Fe-55 4 5838E-07
H-3 8 5966E-04
1-129 6 6403E-07
Kr-85 1 5553E-02

4,122 86 00E+00 9 45E-04 5 531E+06
4,122 86 0 OE+00 1 77E+00

0 O0E+00 I 37E803 2 74E-03

Uj3 21E+01 6 41E+01 7C
Np-237 3 1665E-05 2.061 4 6 53E-02 1 31E-01 11 0000
Pa-231 2 4380E-09 2.061 43 1 01E-05

1 7394E-10 2.061.43 4.122 86 7 17E-07 I
E-06 2.061 43 4.122 86 000E+OO

1 43 4,122 88 0 OOE+00 2 50E+O U.Pu-239
Pu-240

1 43 4,1
1 43 4,1
1 43 4.1

22 88 0 0OE+OO 1 43E+00
1 58E+00

Pu-241 a1731E-02 2.06 1 31E+02
3 0911 E-06 2,061 43 4.1

1 43 4,122 88 0 OE+00 e
Ra-228
Ru-106
Se-79
Sn-126

8 17138-15
1 2333E-05
I 0194E-05
9 3378E-01
3 8050E-04

2.061 43
2,061 43
2,061 43
2.061.43

4,122 86 0001+00 942E-11 1 88E-10
4,122 88 0OE+00 1 f68E-11 337E-11
4,122 86 0 OOE+00 2 54E-02 5 08E-02
4,12286 0 OE+00 2 10E-02 420E-02
4,122 88 OOE+00 1 92E+1
4,122 66 0 O0E+OO 7 84E-(
4,122 86 0 OE+00 6 O9E-(
4,122 88 0 OOE+00 6 59E-(

3 85E+03

E-11 2.061 43
E-08 2,061 43

Th-232
T1-208
U-232

143 4,122 88 0 ooE+00 1.11E-10 221E-10

10
1 43 4,122.86 8OOE+00 7.71E-05
1 43 4.122 86 0 00o+00 2-09E-04
143 4,122E8 08E+00 1 91E-05

1t54E-04
4 18E-04 tl Power

UJ-233
U-234
U-23s -2 8A68i P-41

1 37E-01 2 74E-Ot
9.22E-03 1 518-2

Nominal Heat Bounding
Output Heat output
(Watts) (Watisi

U-236 1 6701E-05 2,061 43
U-238 -94194E-09 2.061 43
Y-90 9 3439E-01 2.061 43

^rf~_^^ 9A t -, veA
J 44t U 0 ducs-i I 324E.01 6 47E,01

* ---= -

4.122 86
Other Radtonuctnes

3 85E+03
4 04E803

Total Total

RL'. sxn Cnsrv ori tn r s t > *w > r < >w

p .. s.nz 7 mmi~i - -s - -

From SFD Used
Reactor Moderator HEAWY WATER HEAVY WATER I

Fuel Cladding ALUM ALUM
BOL HM Constituents U U

BOL EnrIchment %- 93.08510638 40 to 100

Basis for Parameter Dtiferences
it^

|8umup Summary (MWd)9

L
From SFD |

Nominal
Bounding [

8asis for bumup used in estimate:

2061 43 bu, caloated ronm the heavy netal mass desyetd.
.122 88 ua pem a~ssmed to be tWka nensal bturon

LI
Checks

Estimated Bumup/
M T - R-n I Estamated EOL HM/Grven EOL HM

f I O1i
0 6I

0 63
____- - - _ I

'Reactor shutdown, core removal, storage shipping or other date contirmng vtit Iradation ceased tor tuel
t
Total bumup for all tfue associated with tIs worksheet rnust be dvided by 8OL heavy metal mass to get specik burrnup values (MWd/Ml)

DOE/SNF/RtEP-078
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Fuel Radionuclide Inventory Worksheet

I Fland Tempilate Info ano-4>-
Fuel Name HFEF FISSION CHAMBERS (U METAL)

SNF ID# 894
Fuel Units & Descrt 1 - UNKNOWN
Heavy Metal Mass B01, E OL=24 345kg
ROD Sor a9e Sile- INEEL

'Fuel decay start date 1994
Estimates as of 2030

Template TRIGA-SS (LWI-Zrs, SST, 10 to 20., U)

'Template Bumup(mWd)r 6 65
Template BOL Heavy Metal Mass (MlT 0 000195

Temptae Decay Time 35 years

Estimated
Canister usage

18-x10'
r 001 1

-- -. ., -. I fl mais..r-
,-. arx~me ' ' m J b. " " s.

I Oi,,an T ~ti
CdMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template , Fuel Bunnup (MAWd)
2 

Bumup (MWd)O (Ci) lnventones(Ci) Inventones(Ci)

Ac-227 6 7038E-09 23,240 11 23,240 11 0 00E+00 I 56E-04 1 56E-04

Am-241 3 9068E-03 23,24011 23,24011 0 00E+00 9 08E+01 9 08E01

Enery Photons/sec
Group (bounding)

Avg MeV
00150 1.622E.15

Amn-242m 23,240 11 23,24 2 86E42z z L28-02 0 0250 3.371E+14

Am-243 23,24011 O B3 42E-03 3.42E-03 00C

C-1 23,240 11 E+00 2 98E+OO 2 98E+00

2 8120E-06 23,240 11 E+00 6 54E-02

8 6556E-08 23,240 1 0;OE.00 201E-0 +14

5 3835E-07 11 0 00E+00 1.25E-02 1 635E+14

2 4_87E-02 11 0 00E+00 0.3750 7132E+13

r- ".5 3 8030E( 23,24011 0 00E+00 8 84E-02 0.5750 1 193E.15

Ca-i135
Ca-137
Eu-1154
Eu-155

Pa-231
Plbb-210
PMP-147

Pu-238

Pu-2411
Pu-242
Ra-226
Ra-228

-FRu-1 D6

Se-79
Sn-126
Sr-90

,. TC-99
Th-229

23,240 11 7 48E-01 08500 1481E+13

23.240 11 23,240 11 0 0OE+00 3,20E+04 3 20E+04 12500 4 737E+13

23,240 11 23,240 1 E+01 31 9E+01 1 750 3 168E+11I

.-04 23,24011 I 1M03E+01 1 03E+01

E-04 23,240 11 E+00 6 06E+00

2 0647E-03 0 O0E+00 4 80.E+ E+04

7 3684E-07 ) 11 0 0081+00 1 71E-( 5 0000 1203E+04

23,24011 0t 7m00 123578+03
--------------

23.24011 0 C 2 98E-02 1I1000 1.543E+02

23,24011 00.E+00 2 87E04 2 87E-04

23,240 11 23,240 11 E49g 8 21tE409

23,240 11 23,2401 1.77E+01 1.77E+01

23240 11 0 1.90E+01 1 90E+01

23,240 11 .+O0 128E+02

2.1203E-03 23,24 00.E+00 4 93E+01

24075E-02 I 0 O0E+00 5 t
23,240 11 t OOE+00
23,240 11 - I 2.24E-08

23,240 11 23,240 11 t 000E0 5 85E-06 5 85E8-06

23,240 11 0 2 37E406 2 37E406

1 3014E4-5
1 2164E4-5
12762E+00
44

Th-230
Th-939
11 T-208

II U-232
- U-233

U1-235
I U-236

LJ-238
L Y-90

1.37234-08 ,B, ocWTermal _o.er
T~h.-rIt Pe-^er

E-08 ~~~~~NomnlNa B~ound..ing._, ......._
4 0 S c

E-07 Nollinral Het Sciandingt

Output Heat Output
nwaNtsi fWattsl

2 5714E-07
-2 6194E-06
12695E-05 3 74E+02 3 74E+02

Total Total
-1306331 E48ij
1t2765E+00

Other Radionuckdes
I. Setwitione Seusismry, Butiuap Ssummary, and (

Template Slection Sum _-a

From SFD Us

Reactor Moderator LW AND U ZRC HYDRIDE LW AND U 2tR

Fuel Cadding -UNKNOW SS1
80U HNM Constnuents U U

0 Enrichment % 10lo 2

1Bumup Summary __Wd_ _

From SFC Estiang

_ CheclesI

ed d~asis for Parameter Dilferences:
RC HYDRIDElis Tewrate was ised for be lOs reasais
ST lhM tuel matches on at pianetes except claddle (SST Is oievative) aid esitimeet unknlown)

.u

=- Basis or bumxup used in estimate:

23240 I I nnl bunip set equal to bounoig uitiup
23240 lltl nclin bunmD estate by assirranti 80L heav meta mass -as tee EOL .

aTotal burnup for all fuel associated with this worksheet must be advkled by BOL heavy metal mass to get specific burnup values (MW4'UT)

j Mac20

- DOE/SNFIREP-078
- Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet
, .,

L Fad and Template lnfrratlion L"-< Sia
Fuel Name HTGR (PEACH BOTTOM SCRAP)

SNF ID #-h 935
Fuel Units & Descr: 21 CANISTER OF SCRAP
HeavyMetalMass 8CL-18722kg, EOL=16.34kg
ROD Storage Site INEEL

'Fuel decay start date: 1967
Estimates as oft 2030

Template: FSV (Graphite, Graphite. 60 to 100%., Th & U)
'Template Burnup(MWd): t270.275

Template BOL Heavy Metal Mvss (MT): 0 012702752
Template Decay Tie 50 Years

Estimated
Canister usage

18 x15'
162

-4

11. EsoImates, m x, Xeb b y. y, Gamma Sources

CUMWd From Nomirnal Bounding Fuel Initial Activity Nomial Fuel Bounding Fuel
Radionuclide Template Fuel Bumup (MWd)e Bumup (MWd)

2
(Cl) Inventones(CI) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)

Ac-227 4 2062E-06
Am-24i 3 2229E-03
Am-242m 2-2381E-06

. .__ . . _.

9 47E-03 1 89E-02 Avg. MeV
1 45E+01 00150 2.2t7E+14

2.252 15 1 01E-02 0 0250 4 526E-13
Am-243 4 6006E-05 2,252 15 4.504 30
C-14 2 3082E-05 2,255Z15 4.504 30 0 C

f 0667E-06 2,252 15 4,504 30 0 OOE.00 2 40E-C

0 0375 3 929E+13
00575 4244E.13
o 0850 2 561E,13
01250 1 685E+13
02250 2218E613

I 7602E-05 2.252 15 4,504 30 0 00E+00 3.96E-02 7 93E-02
OOOE+00 8 18E+00 1 64E+01

Co-60 OOOE+00 1 41E-11 282E-01 0,3750 9 605E+12
Cs-134 2 4585E-07 2,252 15 4.504 30
Cs-135 2 4711 E-05 2,252.15 4,504 30
Cs-137 9 3838E-Ot 2,25215 4,504 30
Eu-154 4 6887E-03 2.252 15 4,504 30

I 11E-03 0 5750 1 576E-14
08500 t971Et12

9.513E1t
0 00E+( 348E+10

Eu-155 f 2793E-04 2,252.15 4,504.30 0 OOE+00
81951E-10 2,252 15 4,504.30 0 OOE+00 1 85E-06

4,504.30 0 00+E00 3 79E+00 7 58E+00
1-1 0 00E600 2 27E-03 4 55E-03 50000 1 144E+05
Kr-85 0)0+E-00 3 37E+01 6 75E+01 70000 I 313E+04
Nl-237 1t2556E-05 2, 2 83E-02 5 66E-02 11 0000 I 504E+03
Pa-231 4 7360E-06 2,252 15 2 13E-02
P5-210 2.1901E-09 2,252 15 4.504 30

2 8781 E-06 2,252 15 4.504 30 0 OOE+00 f
4,504 30 0 OOE+00 325E+02 6 50E+02 LPuv 4 30 0 00E+00 3 06E-01 6 1 tIE-01

Pu-240 4 30
Pu-241 93995E-03 2,252.15 4.504 30

*, 90===,z. ^ Aee 4 = * r A . nA
3 oouut-m 2252.1 5 4.504 30 0 ODE+(
4 1243E-09 2,252.15

2,252.15
2,252 15
2,252 15
2.252 15
2,252 15

4,504 30 0 0DE+00 929E-06 1 86E-05
4,504 30 0 6OE+00 2 07E-03 4 14E-03

Se-79
Sn-126
S -r-9

2 2192E-05
a 8642E-1

0 06E+00 2 63E-12 5.26E-12
0 OOE+00 4 75E-02 949E-02
0 00E+00 5 OE-02 1.00E-01
0 OOE+00 2 00E+03 3 99E+034 sn4 :_w-ov v vCC<v - L �,Qw. .

_,_ _ _ . _ ., _ _ . .

Tc-99 3.3323E-04 2,252 15 4,504.30 0 0OE+00
4.504 30 0 OOE+00Th-229 I 3517E-05

Th-230 2.2822E-07
Th-232 -6 9673E-08
TI-208 5.1524E-04
U-232 1.3950E-03
U-233 2 0602E-03
U-234 2 9513E-04

2,252 15
2,252 15 4,504.
2,252 15 0 00
2,252Z15 4,504:

30 0OOE+00 5 14E-04 1 03E-03
I 1 85E-03 I 69E-03 1 85E-03
30 0 OE+00 1.1 6E+00 2 32E+00

0 OOE+00 3a14E+00 6 28E+00 I Thermal Power
4 64E+00 9 28E+00
6-65E-01 1 33E+00
0 OOE+00 3 70E-03

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)U-235 -1.7343E-06 2,252.15

U-236 8 6281 E-06 2,252.15
U-238 -5 6065E-09 2,252.15
Y-90 8 8642E-01 2,252.15
Other Radionuckdes

4.50430 0 ooE+00 1 94E-02 3 89E02 I3 60E+01 720vE+01
2 42E-05 3 68E-05
2 OOE+03 3 99E+03
2 04E.03 4 07E+03

Total Total

IIL Template Selection Sunnurv, Rurnup Stunmary. and Checks ,
Template Selection Summary I

From SFD Used Basis for Parameter Differences:
Reactor Moderator GRAPHrTE GRAPHITE

Fuel Cladding GRAPHITE GRAPHITE
BObLHt Constituents Th arr U Th and U

BOL Enrichment %- 80231 60 to 100

Burnup Summary (MWd)z Basis for burnup used In estimate:
From SFD Estimated

Nominal 1,23949 2,251 Nnsal Wmr* calaisd twa th heak y metal mass destyed.
Bounding 1.361 .221 4 504 30 Boxxing Sa assumed lo be tas osral bunuP

Checks

Estimated Bumupf
Blumup mutip! I Given Bumup Estimated EOL HMGlven EOL H0 M

Nomnai1 18 101
Botldmg 2 4 3.31

'Reactor shutdown, core removal, storage. shipping or other date conrimn^g that Irradation ceased for fuel

'Total ibumup for aii fuel associatedt -th this worksheet must be dvividd by BOL heavy metal masr. to get speafic bumnup values (MWdgMT)

Ul

DOE/SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
,. Fuel an Template 1nformton --

Fuel Name KEMA
SNF D # 861

Fuel Units a Descr 14 - CANISTER OF SCRAP
Heavy detal Mass BOL=243 783kg EOtL243 755kg
ROD Storage Site INEEL

Estimated

'Fuel decay start date' 1979 Canster usage

Estmatesasof 2030 18"x10
Template LWBR (Lgtht Water. Zir. 60to100% Thand U) 1 0

'Template Bumup(MWd)- 1026914
Template SOL Heavy Metal Mass (Ml) 0 45991251

Ti-Wne. Decay in,. 50 years
a .

11. Esi -e "^ A - m X. ..amm .ource
... ---

I -I-.--

l Radioni

i AC-227
Arr-241

C1IMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)W Bumup (MWd)f (Cl) nventonres(Ci) lnventones(CI)
Energy Photonstsec
GrouD (bounding)

.8 5 _ _ _, _, . .
, -W..:

1 0595E-04
2 4968E-04

4.50 0 OOE+OO 2 89E-03 5 77E.03 Avg *eV
4.50 0 00E+00 6 80E-03 1 36E-02 0 0150
4.50 0 0DE+00 3.77E-05 7 55E805 0 0250Am-242m

Arm-243
C-14
C1-36I
Cm-243
Cm-244 -
Co-60O

5450 0 00E+00 8 48E.06
54.50 0 00E+00 2.51 E-0 E+11

54 50 0 O0E+00 3 929c+1 1

27.25 54.50 OC 01250 2406E+11

27.25 5450 E.04 022550 3 550E+11

12143E-04 27.25 54 50 -03 6 62E-03 03750 1 402E+11

Cs-135 2 8639E-05
i Cs-137 1 0449E+00

- Eu-154 2.5679E-03
Eu-155 81175E-05
Fe-55 4 2194E-08
I t 39 1673E-04
1-129 1 5853E-046

J Kr-85 2 3741E-02
No-237 1 2747E-07

27.25
27.25
27.25
27.25
27.25

4 51 E-06 9 01 E-06 0 5750 2152E+12
E+00 7 80E-04 1.56E-03 08500 3701E+10

0 00E+00 2 85E+01 5 69E+01
54 50 0 00E+00 7 00E-C
54 50 0 00E+00

27.25 54 50

22500 6713E+04

2 7500 2.312E+10
3 5000 6 434E+0227.25 54 50 5 00E-02

27.25 E-45 8 64E-05 5 0000 1.931E+02

27.25 6 47E-01 1 29E+00 7 0000 1271E.01

27.25 j 3 47E-06 6 95E-06 I 11 0000 8248E1-0

Pa-231 1 2007E-04 .+0O 3.27E-03 6 54E-03

I I Pb-210
i Pm-147

a Pu-238
Pu-239
Pu-240
Pu-241
Pu-242

4 0 00E+00 5.02E-07 1 00E-06
54.50 0 W0E+00 1.36E-04 2 72E-04
54 50 0 0WE+W

27 25 54.50 0 0WE+00
S 27 25 54.50

7.1 379E-04
4 0831E-08
2 9038E-08

27 25 54 0 0 DOE+00 1 94E-02 3 89E-02
0 000E+00 11E-06 2 E23-06

O 0 0OE+00 7 91 E-07 1E588-06
0 000E+00 126E-04 2 53E-04

Ra-226
Ra-228
Ru-1 06
Se-79

54 50 0 00E+00 3 6
5450 0 00E+W 9 627.25

5 27.25 / 54 50

Sr-90 1 0449E+00
Tc-99 3 2525E-04
Th-229 8 2305E-05
Th-230 1 2533E-06
Th-232 -9 0328E-08
Ti-208 1 2085E802

27.25
27.25

54 50 E+01 5 69E+01
54 50 0 OwE+00 8 86E-03 1 77E-02
54 50 0 W0E800 2 24E-03 4 49E-03
54 50 0 WE+00 3 41E-05 6 83E-05
0 00 2.57E-02 2 57E-02 2 57E-02
54 50 0 WDE+00 3.29E401 6.59E-01

4 U Un n J .nn R ovcOl a tt.j - n
i U-232

U-233
U.-234

U-235

3 2729E-4 54 50 0 WEU+WU awzm I~~v 1 I .t+

0 00 8 66E+01 8 65E+01
5450 0 W8E+00 223E-02
ISn I 77E-05 1.93E-05

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
3 07E+00 3 682+00

E7 92s vv 6
2725 54.50 0 C
2725 000 1 1
27 25 54.50 0 0

00E+00 31

E+00

I 13E-05 Total Total
I 5 69E+0t

6 67E+01

rimr1

Template Selection Summary
From SFD Used Basis for Parameter Dfferences,

Reactor Moderator UGHT WATER UGHT WATER fThs Tetmliae was ted for tIe Mms"g reascas
Fuel Cladding NONE ZIRC Tbs bel matches tr all parets except dadclrn

SOL HM Constituents Th and U T n B

- 6OL Enrichmenl % 89 895 60 1 100

Bumup Summary (MWd)
t  IBasis for bumup used In estimate

From SFD Estimated I

Norna 2725 Nanal tup calblated tam teheoy melal mass destMed

Bound I 54 SlIBM)*g han assurmed te be tWce eterm tArP

.

.

F5cWks ________ :
Estimated Bumup/

Bumup Multiplier Given Bumup Estimated EOL HM/GIven EOL HM

- i Nominal | A 001 1 100
Bounding i Oil

L LReactor shutdown, core removal, storage. shlpping or other date oinirming that irradiaton ceased for tuel

'Total burnup for all luel associated with tis worksheet must be divded by 80Lheavyrmetal mass to get speofic bumup vaiues (MWdVsT)

DOEISNF/REP-078
Revision 0

March 2W3
Page D-101 of D-585



Fuel Radionuclide Inventory Worksheet
L Fuel and Ternplate Inferon

Fuel Name LOFT CENTER FUEL MODULE (A1.AZA3 F1)
SNF ID b: 127

Fuel Units & Descr. 4-15 X 15 ROD ARRAY
Heavy Metal Miss. BOL=814 001kg EOL=8132M6kg
ROD Storaee Site. INEEL

'Fuel decay start dale: 1975
Estimates as of. 2030

Temptate, PWR (Light Water Zrc Oto 5, U)
'Temptlte Bumup(MWd): 61 92

Template BOL Heavy Metal Mass (T) 0 00176911
Template Decay Time: 50 years

Estimated
Canister usage:

18410

II. Fstimotes - . mx,, Xb b Y. Yb_ Gamma Sources

Pttoton Total
Ct/MWd From Nonunal Bounding Fuel brbtal Activity Nominal Fuel Bounding Fuel Energy Pbotons/sec

Radionuclie Template Fuel Bumup (MWO) Bumup (MWO ~ (CI) Inventones(Ci) Inventorles(Co) Groxup (bounding)
Ac-227 0733E-09 80342 1,10867 00OE+00 862E-047 1.19E-06 Avg MeV
Am-241 14751E-041 80342 1.10867 OOE+D00 1 19E+02 164E+02 00150 42t9E+13
Am-242m 26809E-04 80342 1,10867 00OE+00 215E-01 297E-01 00250 8454E+12
A-243 62484E-04 80342 1,10867 00OOE+00 502E-01 6.93E-01 00375 7s66E+12
Cs-144 47820E-05 80342 1,10867 000E+00 384E-042 5.30E42 00575 94988E+12
C-36 8 0297E4-07 803 42 1,108 67 0 00E+00 6 4E-04 8 90E04 0 0850 4 68E+12
Cm-243 17426E-04 80342 1,10867 000E+00 I940E801 1.93E401 01250 30.sE+12
Cm-244 27616E-02 80342 1,10867 0000E+0 222E+01 306E+01 017500 3 97E+12
Co-60 3 561770-04 80342 1,10867 0 OOE+00 2 86E-01 3.95E-01 03750 1717E+t2
Cs-134 26260E47 80342 1,10867 OOOE+00 211E-04 291E-04 05750 46044E+13
Cs-3 1 4433E-05 80342 1,108.67 000E+00 1 16E02 9 60E9 2 08500 3949E+080
Cs-137 9 8870E-01 803 42 1, 10867 000OE+DD 7 94E+02 I 10E+03 1ZSOO0 2.513E+tt1
Eu-154 6 0320E403 803 42 1,10867 000OE+00 48a5E+00 6 69E+00 t 7500 1 105E+10
Eu-tSS 2 1770E404 803 42 1,108 67 000OE+DD I175E-01 2 41E-01 2Z2500 1 818E+OS
Fr- SS 79296E407 803 42 1,108 67 000OE+00 6 37E404 8 79E404 ZiSOO 6 402E+06
H-3 8 9486E403 803 42 1,1O8.67 O OOE+00 7 19E+00 9 92E+DD 3 5000 4 580E+oS

-J

-j

b(-129 9 8288E-07 80342 1,108.67 0OOE+00 7790E{- o 1 957E+05
Kr-85 1 0707E-02

1 1927E-05
1 4703E-09
1 6828E-10

2255E+04
2 589E+03

1.108 67 000E+00 1 18E-06 1.63E-06
80342 1.10867 0 00E+00 1 35E-7 1 87E-07

Pm-147 69606E-06 80342 1,10867 000E+00 559E-03 7.72E-03
Pu-238 66263E-02 80342 1.10867 000E+00 532E+01 735E+01
Pu-239 1 1188E-02 80342 1.10867 000E+00 933E+00 1.29E+01
Pu-240 15142E-02 80342 1,108 67 0000E+0 122E.01 168E+01
Pu-241 43766E-01 80342 1,10867 000E+00 352E+02 485E+02
Pu-242 6 4260E-05 80342 1,10867 0000E+0 5 16E-02 7.12E-02
Ra-226 385O1E-10 80342 1,10867 0OOE+00 309E-07 427E-07
Ra-228 5 2955E.12 803 42 1,108 67 0 OOE+00 425E-09 5 87E-09
Ru-106 2 0413E.14 80342 1,10867 0 OOE+00 1 64E.11 226E-11
Se-79 1 2376E-05 80342 1.10867 0 00E+00 994E-03 1.37E-02
Sn-126 252104-05 80342 1,10867 000E+00 203E-02 2.79E-02
Sr-90 64163E-01 80342 1.10867 000E+00 516E+02 711E+02
Tc-99 39357E-04 80342 1,10867 000E+00 316E-01 4.36E-01
Th-229 1 5644E-10 80342 1.108 67 0 00E+00 1 26E-07 1.73E-07

Li

Th-230 2 7972E-08 803 42 1,108 67 000OE+OO 2 25E405 3.1 OE-5
Th-232 5 3036E-12 803 42 1,108 67 000OE+00 4 26E409 5 881E49
Te208 1 5136E7 803u42 1i108767 00E+00 122E04 1.68E+0
U-232 4 1005E407 803 42 1,108 67 000OE+O0 3.29E404 4.55E04+
U-233 2 5856E408 803 42 1,108 67 000OE+00 208E405 2 87E405
U-234 5 26SSE405 803 42 1,108 67 000OE+00 4 23E402 5 84E402
U-235 -1 4487E406 803 42 0 OO 7.12E402 7 OOE402 7.12E402
U-236 7 5888E406 803 42 1,108 67 000OE+00 6 10EE0 8.41E403
U-238 -2 6129E407 803 42 0 00 2 63E-01 2 62E-01 2 63E-01
Y-90 6 4180E-01 803 42 1,108 67 000OE+oo 5 16E+02 7 12E+02
Otber Radlonuctdes 7 66E+02 I 06E+03

1lL Template Selectioen Sunxv BUrmUp Smantry, andCleeks Che
emptate Selectmon Summary

From SFD Used Basis for Parameter Differences:
Readfor Moerbator UIGHTWA1ER LIGfr WATER

Fuel Cladding ZRO ZIRC
BOL Ht Constituents U U

BOL Enrichment % 4 046614577 O to S

Bumup Summary (MWd)' Basis for bumup used in estimate:
From SFD Estimated

Nominal 803 42 679 3i- Nonrrl tur taken drecity lis SFD ceitrit lo UNtA
Bounding 1,108671 1,358 Z 80N tu taken drely rom SFD (converted ts ?Nd)

lCbectks

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
1.45E+01 2 1tE+01

Total Total

U
U

I
Estimated Bumupt

Bumup Multqiler Given Burnup, Estimated EOL HM/Given EOL HM
0 0oa 1To00
004 123 .... .

Nommna

BoundnoI
_ _ a

'Reactor shutdown. core removal, storage, shipping or other date confirming Mtat Irradation ceased for fuel

'Total burnp for all tuet assoaated with this worksheet must be dvided by BOL heavy metal mass to get spehfic bumup values (MWdrT)

DOE/SNF/REP-078
Revision 0

March 2003
Page D-102 of D-585
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Fuel Radionuclide Inventory Worksheet
L. Fuel and Template lnf ion_,,. P

Fuel Narne: LOFT CENTER FUEL MODULE (FP-1)
SNF ID 8-1C61

Fuel Units A Descr 1-15 X 15 ROD ARRAY
Heavy Metal Mass BOL203.5kg- EOL-203322kg
ROD Storage Site INEEL

'Fuel decay start date 1975
Estimates as of 2030

Template PWR (Light Water, Zlrc. 0 t^ 5%. U)
'Template 8umup(MWd) 61 92

Template SOL Heavy Metal Mass (MT)- 0 00176911
TemD*te Dey Tbme- 50 years

Estimated
Canister usage:

18-x10
0 50

.I I

I.- H.Fshmates - ,- m xX X. b Y. Yb - I Gamma Sources

CUMWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Burnup (MWd)
2 

Bumup (MWd)
2  

(Co Inventones(CI) lnventories(Ci)

Ac-227 1.0733E-09 20085 27717 OOOE+00 2.16E-07 297E-07

A -241 t A751E-01 20085 27717 0 OOE+00 296E+01 409E+01

Photon Total
Energy P Photons/sec
Group o boundina)

2 6809E-04 200 85 2 7717 000E+00
6.2484E-04 200 85 27717

C-4
01C-36
CM-243

4 7820E-05 200 85 0 0575 2492E+12

8 0297E-07
1 7426E-04

2 23E-04 00850 1 164E+12

Cm-244

0 00E+00 3 50E-02 4 83E-02 01250 7748E+11
0 0E+00 5.55E+00 765E+00 02250 9945E+11
0 00E+00 7 15E-02 9 87E-02 0 3750 4294E+11Co-60 277 17

200 85 277 17 0 00E+00 5 27E-05 7 28E-(_ r 5-10z

I Cs-135 1 4433E-05
_ Cs-137 9 8870E-01

Eu-154 6 0320E-03

200 85 27717 0 00E+00
200 85 277 17
200 85

Eu-1 55 2 1770E-04 200 e
000E+00 1.21E+00 1 67+00 1 7500 2 762E+09

0 00E+00 4 37E-02 6 03E2 22500 4 546E+05

0 000E+00 1 59E-04 2 20E-04 27500 1 600E+06
000E+00 1 80E+00 2 48E+00 335000 1145E+05

Fe-55

I H3112
7 9296E-07
8 9486E4

7.17 0 00E+00 1 97E-04 2.72E-04 I 50000 4 893E+04
277.17 0 00E+00 2 15E+00 2 97E+00 1 7 000 5637E+03

200 85 277.17 0 00E+00 2 40E-03 3 31 E-03 11f 0 6473E+02
200 85 277.17 0 00E+00 2 95E-C

Pc210 I 6828E-10 20085
Ki Pm-147 6 9606E-06 200.85

1) Pu-238 6 6263E-02 200.85
* Pu-239 1.1618E-02 20085

277.17 Of
277.17

1 84E+01
2 33E+00 3.22E+00

Pu-240 O00E+00 3 04E+00 420E+00

Pu-24 200 85 277.17 0 OOE+00 8 79E+01 121 E+02
I Pu-242

Ra-226
L Ra-22

-1Ru-106

200 85 277.17 0 OOE+00 1

3 8501 E-1 0 200 85 2i7 17 0 C
5.2955E-12 200 85
2 0413E-14 -12 566E-12

Se-79 1t2376E-05 2 49E-3 3 43E-03

Sn-..26 5 06E-03 6 99E-03

Sr-90

200 85
200 85

277.17 0 00E+00 129E+02
27717 000E+00 791E-02
27717 0 OE+00 314E-08
277 17 0 OOE+OO 5 62E-06
277 17 0 00E+00 1 07E-09

1 78E+02
1 09E-01

2.7972E-08
5 A036E-t2 20 85 F

Th-208
U-232

1.5136E-07
4 1005E-07
- ----- --'

200 85
200 85

277.17
277.17

4 20E-05
Thermal Power

Nominal Heat Bounding
Outt ' ' Heat Output

II

U-233 2 Duc6E<)8

U-234 5.2665E-05
U-235 -1 4487E-06
U-236 7.588E4-06
U-238 -2 6129E-07
Yf90 6 4180E-01
Other Radionuclides
1ITT ntt SePonSramr. u .n .~

200 85
200 85
200 85
200 85

E-02 1 46E4-02
i 78E-02 1 75E-02 I 78E4-2 (Watts) - (Watts)
0 000+00 1 520-03 2100-03 [ 363E.0 502E+D0
6 56E-02 6 56E-02 6 56E-02 I Total Total
3 OOE+00 1 29E+02 1 78E+02

1 91E+02 2 64E+02
1r ""I s

Temptate Seltion Summary
From S.D Used

Reactor Moderator LtGT WATER LIUGHTWATER

Fuel Cladding ZIRC
BOL MM Constituents. U U

80.O Enrichmenl %: 4 047 0 t 05

| Bump Summary (MWd2F
Frvr.^ SFD Estimatedt

Lasis for Parameter DrIferenes-
.

R... , i,,~.n.aa. In .sfirm-te

I Nominal |I2co 8sl 169 84"nads burnup tien directly frm SFDo (ccmverWtodi Wed)
23 68118wtimn tuJnsj taken dredcy frm SF0 (oreverted ID MYWd: Bounding r

L fCheks

277 171_

I

Estimated Bumtpt
Bumup Multiplier Given Bumup Estimated EOL HUM/Given EOIL HM

0031 0851 10Nominal
RBw.din. nm-_ , -1

-1
'Reactor shutdaiwm, core removal, storage. shtpprig or coer date confirming tina irradiation ceased for flel

'Total burnup for at fuel associated with U-is woiksheet must be dvkded by 6OL heavy metal mass to get spedfic bumup values (MWd/M)

!
DOE/SNF/REP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet
I. Fuel and Template Infriittaus

Fuel Name LOFT CENTER FUEL MODULE FP-2 REMAINS
SNF ID t 923

Fuel Units & Descr 10 - CANISTER OF SCRAP
Heavy Metal Mass: G0U=99951kg. EOL=998991,g
ROD Storage Site. INEEL

'Fuel decay start date. 1975
Estimates as of, 2030

Template PWR (Llght Water. Zirr. 0 b S%., U)
'Template Burnup(MWrt. 61 92

Tenplate BOL Heavy Metal Mass (MT) 0.00176911
Template Decay Time 50 years

Estimated
Canister usage

18tx10t
1 1 00

-j11. Estimates m Xe Xb b Ye Yb Gamma Sources

Photon Total
Chi4Wd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons5sec

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWdcl (Ci) tnventories(CA) Inventornes(Ci) Group (bounding)
Ac-227 1 0733E-09 4945 9890 0OOE+00 531E-08 1 06E-07 Avg MeV
Am-241 1 4751E-01 4945 9890 0OOE+0O 729E+00 1 46E+01 00150 3764E.12
Am-242m 2 609E-04 4945 9890 0 OOE+00 1.33E-02 2 65E-02 00250 7 542E+51
Am-243 6 2484E-04 4945 98 90 0 OOE+00 3 09E-02 6 18E-02 0 0375 7106E+11
C-14 47820E-05 4945 9890 000E+00 2.36E-03 473E-03 00575 8892E+11
C1-36 80297E-07 4945 9890 OOOE+00 397E-05 794E-05 00850 4156E511
Cm-243 1 7426E-04 4945 98 90 0 0OE+00 8 62E-03 1 72E-02 01250 2.765E511
Cm-244 27616E-02 4945 9890 0OOE+00 1 37E+00 273E+00 02250 3551E+11
Co-SO 3 561 OE-04 49 45 98 90 0 OOE+00 1.76E-02 3 52E-02 0.3750 1 532E+11
Cs-134 2 6260E-07 4945 98 90 0OOE+OO 1.30E-05 2 60E-05 0,5750 3608E+12
Cs-135 1 4433E-05 4945 9890 0OOE+00 7.14E-04 I 43E-03 0.8500 3523E+10
Cs-137 9 8870E-01 4945 9890 OOOE+00 4 89E+01 9 78E+01 12500 2.242E+10
Eu-154 6 0320E-03 4945 98 90 0OOE+OO 2.98E-01 5 97E-01 17500 9 855E+08
Eu-155 2 770E-04 4945 9890 0 OOE+00 1 08E-02 2 15E-02 22500 1 623E+O5
Fe-55 7 9296E-07 4945 9890 5OOE+00 392E-05 784E-05 27500 5711E+05
H-3 8 9486E-03 49 45 98 90 0 OOE+00 4 43E-01 8 85E-Ot 3 500 4 089E+04 II

1 18E-03 110009 Z.312E+02
Pa-231 1 4703E-09 4945 98 90 0 00E+0O 7.27E-08 1 45E-07
Pti-210 I 6828E-10 4945 9890 0OOE+00 8.32E-09 1 66E-08
Pm-147 69606E-06 4945 9890 OOE+00 3.44E-04 688E-04
Pu-238 6 6263E-02 4945 98 90 0 OOE+00 3 28E+00 6 55E+00
Pu-239 1 1618E-02 4945 9890 0 OOE+00 5.75E-01 1 t5E+00
Pu-240 1 5142E-02 4945 9890 0 OOE+00 749E-01 I 50E+00
Pu-241 43766E-01 4945 9890 0 OOE+00 216E+01 433E+01
Pu-242 6 4260E-05 4945 9890 0 OOE+00 3.18E-03 6 36E-03
Ra-226 3 8501E-10 4945 9890 5OOE+00 1 90E-08 381E-08
Ra-228 52955E-12 4945 9890 0 OOE+00 262E-10 524E-10
Ru-106 20413E-14 4945 9890 OOE+00 101E-12 202E-12
Se-79 1 2376E-05 4945 9890 000E+00 6.12E-04 1 22E-03
Sn-126 25210O-05 4945 9890 000E+00 1.25E-03 249E-03
Sr-90 64163E-01 4945 9890 5OOE+00 317E+01 635E+01
Tc-99 3 9357E-04 4945 98,90 OOE+00 1 95E-02 3 89E-02
Th-229 1 5644E-10 4945 9890 OOE+00 774E-09 1 55E-08
Th-230 2 7972E-08 4945 98.90 OOE+00 1 38E-06 2 77E-06
Th-232 53036E-12 4945 98.90 OOE+00 262E-10 525E-10
TI-208 1 51365E-07 4945 98.90 OOE+00 748E-06 1 50E-05
U-232 4 1005E-07 49 45 98.90 0 OOE+00 2.03E-05 4 06E-05 Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts) -
B 9SE-t 1.79E.m
Total Total

U-236 7 E

E+OO 3 17E+01 6 35E+01
Other Radionuctides 4 71 E+01 9 42E+01

I

From SFD Used iBasis for Parameter Differences:
ReactZr Moderaor UGHTWATER UGbrWATER Teratewseiove greasonc

Fuet Cddmig [ RC ZIRC torui fao l SPWRTerfpate r at iRaiore pabaneter (eivden rdag PWt a rereasmbie
I BOL HtM Constituents I U I u al

I~
BOL Enrichment % 974 0 to S __

Bumup Summary (MWd_' Basis for bumup used In estimate:

From SFD Estimated
Nominal [4813 494' SjNoi hunp cacuatedi k-m the heavy metal rass destroed.

Bounding | 98 90 Boun0rg Nmum assiaretoi be teice rovnaia e

(Checks r

'1
4iEstimated Bumupr

Bumu Muttrplie Gven Burmu
Nominal I

I BoundmgI
10t4I

Estimated EOL HM/Grven EOt HM
100

Reactor shutdown, core removal, storage, shipping or other date confirming tht Irradiation ceased for fuel.

'Tota burnup tfor alt Wel associated wrth this worbsheet must be divided by 80i heavy metal mass to get specifc burmup vakues (MWrSUT)

DOE/SNF/REP-78
Risvisbn 0
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Fuel Radionuclide Inventory Worksheet
WL Fuel and Template Information & -

Fuel Name LOFT CORNER FUEL MODULE
SNF tD# 128

Fuel Units& escr 4 -11 X 1I ROD ARRAY
Heavy Metal Mass BO6L=279 864kg EOL27s 053kg
ROD Storage Site INEEL

'Fuel decay start date 1975
Estimates as of 2030

Template PWR (Lght Water. 2rr, 0 to 5. U)
'Temptate Bumup(MWd) 6192

Template BOL Heavy Metal Mass MT) 0 00176911
Temptate Deay rTime 50 years

Estimated
Canister usage

18 x10
200

L-
l

.. Estdmates Inm X X. b Y.- y. Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclhde Temptate Fuel Bumup (MWd)' Burnup (MWd)5  (Co) lnventornes(C) Inventones(Ci) Group (bounding)
Ac-227 1 0733E-09 78026 1,560 52 0 00E+00 837E-07 1 67E-06 Avg. MeV
Am-241 tA75tE.01 78026 1,56052 0.00E+00 1 15E+02 230E+02 00150 5938E.13
Am-242rn 26809E-04 78026 tS6052 000E+00 209E-01 4 IBE-01 00250 1 190E+13
Am-243 6.2484E-44 78026 1,56052 000E+00 488E-01 975Et 00375 1 121E+13
C-14 47820E05 78026 1,56052 000E+00 373E-02 746E-02 00575 1t403E+13
Ct-36 8 0297E-07 780 26 1,560 52 0 00E+00 6.27E-04 1.25E-03 00850 6-556E+12
Cm-243 t 7426E-04 780 26 t1,560 52 0 00E+00 4.362E+12

-- Cm-244 276

D 205E-D4 410E-04 0.5750
-i

i
L-4

Cs-135 t.4433E-05 78026 1.56052 OOE+00 1.13E-02 225E-02 0.8500 S558E+11
Cs-137 98870E-01 78026 1.56052 000E+00 771E+02 t54E+03 1.2500 3537E+tt
Eu-tS4 6.0320E-03 78026 1t,6052 0.00E+00 4 71E+00 941E+00 17500 1t555E+10
Eu-155 2.1770E-04 78026 1,56052 000E+00 1.70E-01 340E-01 - 22500 2.557E+06
Fe-55 7.9296E-07 78026 S156052 000E+00 619E-04 t24E403 27500 90096+06

t H-3
1jl.29

8 9486E-03 780 26 1,560 52 0 00E+00 6 432E+05

1 86E602 11
E-09 780 26 t560 52 000E+00 1.15E-06 229E-06

1 --R/F_1 7an 2fi t -An s, A fnl~nn I 31 E4A7 2 63E4.A7

Pm-147 69606E-06 780 26 1,560 52 006E+00 543E-03 1 09E-02
Pu-238 6 62636E02 780 26 1,560 52 006E+00 5 17E+01 1 03E+02
Pu-239 1.1618E-02 780 26 1S560 52 006E+00 9 07E+00 8t6+01
Pu-240 i14

I Pu-242
Ra-226

0 ^E+00 5 01 E-02 1 00E-01
780 26 1tS6052 0 owE+00 3 OE-07 6 OE-07

Ra-228 52955E-12 780.26 1.56052 006E+00 4 13E-09 8 26E-09
Ru-106 20413E-14 78026 1,56052 006E+00 1.59E-11 319E-11
Se-79 12376E6-5 78026 1,56052 000E+00 966E-03 1 93E-02

I - Sn-126
I Sr-90

TC599

2 5210E05 780.26 1,560.52 0 00+00
1,560.52 0 0E+00
1,560.52 0 0E+00
1,560.52 0 wOE+00
1'56052 0 00E+00

1.22E-07 244E07
780.26 2 18E-05 4 37E-05

Th-232 5 3036E-12 780.26 1560.52 000E+00 4 14E609 8 28E-09
! Tt-208 1 5136E-07 78026 1.560.52 0 0E+00 1.18E-04 2 36E-04

AA

U-232 4 1005E-07 78026 1,560,52 006E+00 320E404 640E-04 Thermal Power
U-233 2 5856E-08 78026 1,560.52 0 wE+00 2 02E-05 4 03E-05 Nominal Heat Bounding
U1-234 5 2665E605 78026 1,56052 0 0E+00 4 11E-02 8 22E-02 Output Heat Output
U-235 -1.4487E406 78026 0.00 2 42E-02 2 31E-02 2 42E-02 (Watts) (Watts)
U-236 75888E-06 78026 1,560.52 006E+00 592E-03 1 18E-02 1A1E+01 2.26E+01
U-238 -26129E-07 78026 000 903E-02 901E-02 903E-02 Total Total11
Y-90 6 4180E-01 78026 1,560,52 0 0E+00

- thPer ( RAh ionu- s

'111. Temptate Selection Smary. Burn

Template Selectitm Summary I
From SFD Used

_ j Reactor Moderator LGUGHWrEWAT1ER

Fuel CldIng [RC ZIRC
BOL NM Constituent U U

Basis for Parameter Diflerences:

I- BSOL Enrichment %Y 4 05054536 O to 5

Bumup Summary (UWd)I Basis for bumup used In estimate,
From SFD Estimated

NoMnal 78026 77141 Noesal hzi taken direcy km SFD (merted IMWd)
Boundmg 1 560S2 3 jP asamed la be twor nraul hirsp

I

. I
L--

. I Chek Estimated Bumup/
Bumup Multiplier Given Bumup Estimated EOL HMVGrven EOL HlM

a0081 oa toolNomiral

; IBourwg O I
* 'Reactor shuldown core removal storage. spping or other date confirmng that Irradaion ceased for luel

"Total buriup for all fuel associated with tas worksheet must be dvided by BO. heavy metal mass to get specdic burraup values (MWd'Ml)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inforrmtion ,

Fuel Name: LOFT FUEL RODS
SNF ID 4: 924

Fuel Units & Descr: 2. ROD
Heavy Metal Mass: BOL. , EOL=1 895kg
ROD Storage Site INEEL

'Fuel deay strl date 1975
Estimates as of 2030

Template PNR (Light Water, Zirc. 0 to 5%, U)
'Template Burnup(MWd)r 61S 92

Template SOL Heavy Metal Mass (11): 0.00176911
Temrntvle Decay Tlme 50 years

Estimated
Canister usage

18'X10'
067

I -

-- iII. Estimates . ' - m X. Xb Y. Y. I Gamma Sources

Ci/MWd From Nominal BOunding Fuel Inrittal Activity Normnal Fuel Bounding Fuel
Template FuelBumup(MWd)` Bumup (MWd (CI) Inventories(Ce) lnvenlories(Ci)

Photon Total
Energy Photons/sec
Grouo (boundinm)Radionuclide

------ --
Ae o97 1I73Eo 11 a3 .,

An-241 1 4751E-01 11 83 2365 0C
Arn-242m 26809E-04 11 83
Am-243 6 2484E-04
C-14

E-o3 1 45E-02 j 00375 1 700E611
E-04 1 13E-03 00575 Z127E+11
-06 1 90E-05 I 008o0 9937E10CI-36 0 00E+00 9 50E

Cm-243 3 65 0 ooE+00 2 06E-03 412E-03 01250 6611 E10

S 23 65 0 00E+00 3 27E-01 6 53E-01 02250 8 484E+10
11.83 23 65 0 ooE+00 4 21 E-03 8 42E-03 0 3750 3 664E+10
11.83 2365 000E+00 31E-06

Cs-135 -1 4433E-05 11.83 2365 0C
Cs-1 37 9 8870E-01 11.83 2365 °C
Eu-1 54 6 0320E-03 11
Eu-155 2 1770E-04 2 57E-03 5 15E-03 22500 3.874E.04

000E+00 9.38E-06 1 88E-05 27500 1 365E.05
11 83 23 65 0 00E+00 1 06E-01 2 12E-01 I 3.50D0 9 744E.03
11 83 2365 0O0E+OO 1 16E-05

I 0707E-02 11 83 23 65 0 OOE+00
Nop237 1.1927E-05 1183 2365 O C
Pa-231 1 4703E-09 1183

[3
LPb-21 0 1 6828E-10 1183 3 98E-09

Pr,-147 6 9606E-06 8-23E-05 1 65E-04

Pu-238 7.84E-01 1 57E+00
23 65 0 OOE+00 1.37E-01 2 75E-01

2 1183 2365 oa
Pu-241 4 3766E-01 1183 2365 oC
Pu-242 6 4260E-05 1

Ra-226 9 11E-09
0 00o+00 6.26E-1 I 1 25E-10

1183 23 65 0 008+00 241E-13 4 83E-13
S-79 1.2376E-05 1183 23 65 0 O0E+0O 1
Sn-126 2 5210E-05 1183
Sr-90 6 4163E-01 1 1 52E+01

Tc-99 3 9357E-C E-03 9 31E-03

Th-229 0 OOE+00 1 85E-09 3 70E-09 I

2365 0OOE+00 331E-07 662E-07
1183 2365 0OOE+00 627E-11 1.25E-10

I 5136EE-07 11 83 2365 008E+oo 1 79E-06 358E06
E-07 11 83 23 65 O.OOE+00 4 85E-06 9.70E- 0 Thermal Power
E-08 11 83 2365 OOOE+00 306E-07 6.12E-07 Nominal Heat Boundinig

5 2665E-05 11 83 23 65 OOIE+00 6 23E-04 125E-03
tJ 2 t -1 AAA7E-06 t1 3 00 t32E-04 1-15E-04 132

o0uit Heat 0otput
(Watts) (Watts)
2.14E-01 425E-01

Total Total
U-236 7 5888E-06 1183 23 65 0 00E+OO 8 97E-05 1.79
U-238 -2 6129E-07 1183 62C

Y-90 6 4180E-01 1tt 1.52E+01
Otler Radionuclides 1 13E+01 225E+01

Hi.]
ITem

10ast. tor 1`101F DteenesFrom SFD

Reactor Moder tor LIGTAT

Fuel Clgddg ZIRC

BOL HIM Constituents U _
BOL Enrchrnt % I

ViTeedate was used tor fe totowng reaso:
Tbtw rrsawthes o al parames e enodhrnert (urw n)

lI R..-,,. tMWdl' I.ai. ftor bur.n used in esthmate
IR...e,, n.mmaC~rf' -,I L--------.- .

r- Nominal [

Sounding

Esleneted 83 Nemo buy 1 len tfrai SFD and converted It bWid usr BOt1 5071g

1I23 6 t assumned to be tWms reooeral bhmi

U

-j
r shutdown, core removal, storage. shpping or other date confirminig tat irradaton ceased I

'Tatal burnup tor aY fuel assodated with mSis wortsheet must be dvkded by 80L heavy metal mass to get specfic burnup values (AWcdMT)
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Fuel Radionuclide Inventory Worksheet
,L Fuel and TenAlate Information i -

FuelName LOFTSOUAREFUELMODULE
SNF ID 1. 129

Fuel Units & Descr. 4-15 XI 5ROD ARRAY
Heavy Metal Mass BOL1815 6kg EOL=813.026kg
ROD Storage Site INEEL

'Fuel decay start date 1975
Estimates as of. 2030

Template PWR (tight Water. Zirc. 0 lo 5%. U)
Tempbate Bumup(MWd) 61.92

Template BOL Heavy Metal Mass (MT) 0 00176911
T. bd. fltra nm An sors

Estimated
Canister usage.

18'x10'
400

'1. Fstimates, m IX. Xb b Y. Yb I Gamma Sources

I Radiont

L- AM-241

CV/MWd From
Template

Pboton Total
Nominal Bounding Fuel Initial Activity 'Nominal Fuel Bounding Fuel Energy Photonslsec

Fuel BuMup (MWde
2

Burup (MWd)' (Ci) Inventones(Ci) Inventones(Ci) Group (boundinq)icride
1 07334-09 0 000E+00 2 63E-06 5.25E-06 Avg MeV

OOE+00 361E+02 722E+02 I 00150 1863E+14
OOOE+00 656E-01 1 31E+00 I 00250 3732E+13

14
Am-242m

4.894 74 0 00E+00 1.53E+00 3 06E+00 0 0375 3 S17E+13

C-14
I CI-36
I Cm-243

Cm-244

2,447.37 4.894 74 0 00E+00 1 17E-01 2.34E-01 0 0.0575 4 401E+13
2,447.37 4,894 74 0 00E+00 1 97E-03 3 93E-03 0 0850 205E+t13

1 7426E-04 2,447.37 4,894 74 0 OOE+00 4.26E-01 +13
2 7616E-02 2,447.37 4,894 7

Co-60 2,447.37
Cs-1 34 095750 1 786E+14

Cs-135 1 44 ).W0E+00 3 53E-02 7.06E-02 0.8500 1 743E+12

Cs-1 37 4.894 74 0 OOE+00 2 42E+03 4 84E+03 1 12500 1 109E.12

447.37 4.89474 0 OOE+W0 1 48E+01 2 95E+01 1 7500 4 878Et10

M4 2,447.37 4.894 74 0 WOE+00 5 33E-01 1 07E+00 22500 18 O9E+06
-.- - -- - --- -- . - ---- ---

47 2.447.31 4,894 74 U WE:+WU 1 4Ei-i0 35w-U I~ 2 rsoo 2 Mzt6E+07

| H-3

1 1 l-129
= _ Kr-BS

Npt-237

8 94B61-03 2,447.37 4,894 74 ' 0 OE+00 2 19E+01
8 47 2 AA7 37 4,89474 000E+00 2 41

I 0707F42 5 44t, 7

1.1 927E-05 2,447.37 4E-02 110000 1 1406E04

Pa-231 1 47C 7.20E-06
Pb-2110

is PIm-147

PI2 3a
4.89474 0 OOE+00 4 12E-07 8.24E-07
4.894 74 0 0OE+00 1 704-02 3 41 E-02

2,447.37 4,89474 0 OOE+00 1 62E+02
2,447.37 4 894 74 0 00+00

324E+02
S 69E+01
7A1 E+01
2 14E+03

PU-240 1.5142E-02 2,447.37
Pu-241 4 3766E-01 2,447.37
Pu-242
Ra-226

6 4260E-05
3 8501 E-10
S 2955E-12
2 0413E-14
1.2376E-05
2.52tOE-05

_+00 9 42E.07 1 88E-06
3 1SE-01

4 74 0 0OE+OO 1 30E-08 2 59E-08
4.89474 0 OOE+00 5 OOE-11 9 99E-1 I

Sn-i 26
I Sr-90

L. Tc-99
Th-229
Th-230

2,447.37
2,44737
2,447.37
2,447.37

4,894 74 0 0OE+OO
4,894 74 0 OE+00
4,894 74 0 OOE+00

3 03E.02 6 06E.02
6 17E-02 1 23E-01

6 4163E-01
3 9357E-04
1 .5644E-10 3 830-07 7 66E-07

6 85E-05 1 370E04
1 30E-08 2 60E-084.89474 0 0OE+00

1.51 36E-07 2,447.37 4.894 74 0 00E+00 3 70E-04 7 41E44
2,447.37 4,89474 0 OOE+00 OOE-03 21 OE43 Thermal Power

2,447.37 4,89474 0 00E+00 633E-05 1 27E-44 Nominal Heat outnding

2,447.37 4,894 74 0 00E+00 1.29E-01 2 58E-01 Output ' Heat Output

U-235
U-236
U-238
Y-90
Other Radronuclides

-1 4487E-06 2,447.37 0 00 7 05E-02 6 70E-02 7 05E-02 1 (Watts) ' (Watts)

75888E-06 2,447.37 4,89474 0OOE+00 1 86E402 371E402 4A93E+01 a 85E.01

-2 6129E-07 2,447.37 0 00 2 63E601 2 63E001 2 63E601 Total Total
6 4180E01 2,447.37 4,894 74 0 00E+00 1 57E+03

2 33E003
asa Surrunaurv. and Checks - 2 - - ' I 2 -

Template Selection Summary

I t From SFD
Reactor Moderator UGrNWATER

I Fuel Claddirtg ZIRC
BOL HM Constiuents U

BOL Enrichment % 4

IBasis for Parameter Differences:

-- i .U i --]
ti- Burmup Summary (MWd)f Basis for bumup used in estimate

From SF0 Estimated
Nominal 241825 2.44737 burreW caleiard toro be teavy retal mas destryed

Boundg | 4.89474 7 e rg r assimed b be bvwce noarirsl hsrp

Checks __-

Estimated 8umupt
Bumup mu ipIee Given Bumup Estimated ECL HWGlven EOL HM

Nominal 09t 101 100
Boundmfgj 017.

'Reactor shtitdowr core removal storage, stpping or other date confirmimg Ma Irradaton ceased lor uel

'Total bumrqu for all uel assoaated with this wotsheet must be dvided by BOL heavy metal mass to get specific bumrip values (MWSdMT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infborrbon _- , -, }z
Fuel Nnme: LOOSE FUEL ROD STORAGE BASiKET (iLFRS)

SNF ID a- 126
Fuel Units & Desr- SCRAP
Heavy Metal Mass SOL. . EOL-311 112kg
ROD Storage Siter INEEL I

'Fuel decay start date: 1983
Estinates as of: 2030

Template: Pathfinder (Ught Water. SST. 60 to 100t . U)
'Trempate Bumup(MWr): 6 01

Trnplate BOL Heavy Metal Mass (MT): 0 00012882
Tetm.Late Decay r : 35 years

Estimated
Canister usage:

100

II. Estimates m X. Xb Y. Yb Gamma Sources

Photon Total
CllMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ca) inventoriesiCi) Inventories(Ci) Group (bounding)
Ac-227 2 3344E-08 293,891.20 293,B91 20 0 OOE+00 6 86E-03 6 86E-03 - Avg MaV
Am-241 1 1135E-04 293,891.20 293,891 20 0 00E+00 327E+01 3 27E+Ot 0.0150 21984E*1
Am-242m 8 5075E-09 293,891 20 293,891 20 0 OOE+00 2 50E-03 2 50E-03 0 0250 4.558E+15
Am-243 98519E-10 293,89120 293,89120 0 00E+00 2 90E-04 2 90E-04 00375 3943E415
C-14 23012E-D4 293,89120 293,89120 OOOE+OO 676E+01 676E+01 0.0575 4250E415
Ci-36 1 2261E-06 293,89120 293,89120 0008+00 360E-01 360E-01 00850 25S8E+15
Cm-24t 24875E-10 293,89120 293.891,20 OOE+O0 7231E-05 7231E-OS 01250 17667E.15
Cm-244 2 3178E-09 293,891 20 293,891,20 OOOE+OO 6181E-04 6181E-04 02200 72102E15
Co-260 7 0849E-02 293,89120 293,891,20 OOE+OO 2308E+04 208E+04 003750 96412E814
Cs-134 3 0266E-06 293,891 20 293,891 20 0 OOE+00 8 89E-02 8 89E-01 057so 1588E+16
Cs-135 3 0316E-05 293,891 20 293,891.20 0 OOE+OO 1 8900 89tE+00 08500 1608E14
Cs-137 1 4511E+00 293.891 20 293.891.20 OOOE+00 426E+0S 3426E+02 12500 1598+15
Eu-154 6 6955E-04 293.891 20 293.891.20 0 OOE+00 8 97E+02 8 97E+02 17500 4 t46E+12
Eu-155 6 9850E-04 293,891 20 293,891 20 0 00+00 2 OSE+02 2 9SE+02 22so 8.609E+09
Fe-SS I2318E-03 293.891 20 293.89120 0OOE+00 362E+02 362E+02 Z7500 2488E+08
H-3 2 5141 E-03 293,891 20 293,891t20 O OOE+OO 7.3E+02 7 39E+02 3.5000 It755E+04
I-t29 71395E-07 293,89120 293,89120 0OOE+00 2t1E-0t 2t10E-0 5.0020 7217E+03
Kr-85 4 1281E-02 293,891 20 293,891t20 O OOE+OO 1t21 E+04 I 21E+04 7000 7 959E+D2
Nl>237 I 1489E-06 293.891 20 293.891.20 O OOE+DO 3 38E-01 3 38E-01 110000O 8.942E1+01
Pa-231 4 5241E-08 293.891 20 293.89120 0 OOE+00 133E-02 i 33E-02
Pta-210 6 4476E-13 293,891.20 293,89120 8OOE+00 I 89E-07 1 89E-07
Pm-147 1 1651E-03 293,891 20 293,891.20 O OOE+OO 3.42E+02 3 42E+02
Pu-238 2 9517E-04 293,891 20 293,89120 O OOE+OO 867E+01 8 67E+01
Pu-239 6 6772E-04 293,891 20 293.891.20 O OOE+OO I196E+02 I196.E+02
Pu-240 8 6839E-05 293,891 20 293,891.20 0 OOE+OO 2 55E+01 2 SSE+01
Pu-241 7tS514E-04 293,891 20 293,891.20 O OOE+OO 2tIOE+0I2 2tIOE+02
Pu-242 1 9717E-09 293.891 20 293,891.20 0 OOE+OO 5.79E-04 S 79E-04
Ra-226 1 7654E-12 293,891.20 293,891.20 O OOE+OO 5.19E-07 5 19E-07
Ra-228 a82928E-1 2 293.891.20 293,891.20 O OOE+OO 244E-06 2 44E-06
Ru-106 1 8419E-10 293,891 20 293,891.20 OOOE+OO 5 41 E-OS 5 41E-05
Se-79 I 3223E-05 293.891 20 293,891.20 0 WOE+W0 3 89E+WD 3 89E+OO
Sn-1 26 1 1493E-05 293t891 20 293 891.20 0OWE+W0 3 38E+W0 3 38E+OO
Sr-90 13t349E+00 293.891 20 293,891.20 0OWE+W0 401 E+OS 401 E+OS
Tc-99 4 6656E-04 293,891-20 293 891.20 0 WOE+W0 I 37E+02 I 37E+02
Th-229 1 4547E-1 1 293,891 20 293,891.20 OW0E+OO 4.28E-06 4 28E06
Th-230 1 6617E-10 293,891.20 293,891.20 0 WOE+OO 4 88E-05 4 88E-05
Th-232 8 3361 E-12 293.891-20 293.891.20 OWE+OO 2 451E-06 2 45E-06
TI-208 216S4E-08 293,891t20 293.891i20 OWE+W0 6 37E-03 6 37E-03
Ll-232 5 8669E-08 293,891t20 293.891.20 OWDE+W0 1 72E-02 I1721E-02 ThermaltPower
tJ'233 3 1847E-09 293,891t20 293,891 20 0 OOE+OO 9 36E-04 9 36E-04 Naominal Hogt Bouncttng
Lt-234 3 8769E-07 293,891.20 293,891 20 0 WOE+OO I 14E-01 I 114E-01 Output meat Outputl
tJ-235 -27761 E-06 293 89120 0 00 I126E+W0 441E-01 1.26E+OO (Wat~ts) (lWafts)
tJ-236 1 6190E-05 293,891.20 293,891.20 OW0E+OO 4 76E+W0 4 76E+00 5t13E+03 .13E+03
t-238 -28a547E-09 293,891.20 OW 10 36E-02 1.27E-02 I 36~E-02 Total Totat
Y-90 It3652E+W0 293,891-20 293.891 20 0OWE+W0 4 0tE+OS 401:E+OS
Other Radionuclides 4 85E+OS 4 85E+O
nLl. Template Selection Sumrmary, Burntup Snmnary. and Checks','
Template Selection Summary

From SFD Used Basis for Parameter Ditferences:
Reactor Moderftor UGHT WATER LUGHT WATER This Teriate was used tcr the toewe rraans.

Fuel Cladding UNKNOWN SST Ths std matches an at parameters exrcit daddItV (SST is 0ervatbre) aid erildrmet( lunknows
BOL HNiM Constituents U U

BOL Enrichmen2 % 60 to 100

Bumup Summary (MWd)2 Basis for bumup used in estimate:
From SFD Estamated

Nomital El 293.891 T2 N -' bums set equal to bia&dg baumu
SoundinTh 293.891 20 mik"g bunff estsrtat by sainsg S0i. heavy metal mass was twes EOL

Checks

Est dated Bumupt
Bumup Multipl!!i Grven Bumup Est41matedt EOL HMvGrven EOt. HU

Nominas 1012i t02
Bounoing 1012

'Reactor shutdown, core removat, storage, shippri or oth~ef dale confirimng that irradiation ceased for lue

'Totai burrup for allfe assoaiated wfit ft$n worksheet must be divide by 80t. hezavy metal mass lo get speaific bumnup values (fWtd`MT)

U

2
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Fuel Radionuclide Inventory Worksheet

,L Fat and Template Informeltion___-
Fuel Name LWR SNF SCRAP (ZRSST)

SNF ID# 940
Fuel Units & Descr: 9 -CANISTER OF SCRAP
Heavy Metal Mass: BOL=161 862k9 EOL=154224kg
ROD Storage Site: INEEL

'Fuel decay start date 1983
Estimates as ol 2030

Template PWR (Ught Water. Zlrc 0 to 5-., l8
'Template Bumup(MWd)- 61.92

Template BOL Heavy Metal Mass (MT) 000176911
TempIDae Decay Time 35 years

Estimatted
Canister usage

18x10'
069

I h V.. 1* - -Gamma Sources
- - ... -- t

L 'l.-d f - ' . m b Yn Gamm~a S~ources
...

Radionuclide
| Ac-227
L- Am-241

Amr-242m
Am-243

i C-14

j C1_36Cm-243

CU}MWd From I - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)? Bumup (MWd)2 (C) lnventork*Ci) lnvenlorkesCi)

87758E-10 7,263 66 14,527 32 0 00E+00 6 37E.06 1.27E405
1.4352E-01 7.263 66 14,527 32 0 00E+00 1 04E+03 2 09E+03

Photon Total
Energy - Photons/sec
Group ( (bounding)

Avg MeV
0 0150 7 817E.14
00250 1 576E614
00375 1 503E,14

2.8698E-04 7,263 66 14,527.32 0 00E+00
62565E-04 7263 66
4 7901 E-5 7,263 66 6 96E-01 0 0575 1 737E+14

8 0297E4-7
2.5081 E-04

83E-03 1 17E-02 0 0850 8 746E.13
14,527.32 0 00E+00 1 82E+00 3 64E+00 0 1250 6 069E+13
14,52732 0 00E+00 356E+02 7.12E+02 02250 75006E13
14,527.32 0 00E+00 1 86E+01 3 72E+01 0 3750 3225E413

Cm-244
Co-60

_-, Cs-134
1 Cs-135
i Cs-137

I - Eu-154

14,527.32 0 00E+00 2 94E601 5 89E-01
1 4433E-05 7,263 66 14,527.32
1 .3979E+00 7,263 66 14,527.32
2 0203E-02

_ 12500 1 019E+13
12750 3 052E+,It

= 22500 4915E+07Eu-155 1 7684E-03
Fe-55 4 3136E-05
H-3 2 0769E-02Ij 1-129 9 8288E-07

Kr-85 2 8214E-02
_ Np-237 1 1218E-05

1.28E+01 2 57E+01
E+00 3 13E01 6 27E-01 2 7500 1 007E+08

r.32 0 00E+00 1 51E+02 302E+02 3o5000 1 037E+07

14,527.32 0 006+00 7.14E-03 1 43E-02 5 0000 4 433E+06
14.527.32 0 00E+00 2 05E+02 4 10E+02

7,263 66 14.527.32 0 00E+00 8 SE-02 I 6 11
7.263 66 14,527.32 0 006E00 94

_ A P6-210 85078E-11 7,26366 14,527.32 00
Pm-147 36531E-04 7,26366 14,527.32 00

| Pu-238 7 4564E-02 7,263 66 14,527.32 0 0
- Pu-239 1 1623E-02 7,263 66 14,527.32 0 C

1 08E+03
844E+01 1 69E+02

Pu-240 0 00E+00 1.1OE+02 220E+02

Pu-2411
Pu-242
Rla-226

7.263 66 14,527.32 0 00E+00 6 54E+03 1 31E+04
7,263 66 14,527.32 0 00E+00

I
2 2804E-10 7.263 66 14S527.32

Ra-228 52713E-12 7
Ru-106 6 1160E--10
Se-79 123.77E-05

I Sn- 26
| Sr-9D

- TC-99
r Tti-229

2 5210E4 7

!,263 66
F.263 66
F,263 66

F.263 66
F,263 66
F.263 66

8 99E-02 1 80E-01
0.00E+00 1 83E-01 3 66E-01

14 S
6 8 88E-06

1.527 32 0 00E+00 6 66E+03 1,33E+04
14.527 32 0 00E+00 2 86E+00 5 72E+00

2.1043E408
C 00797E.12

7,263 66
7 26A3 AR

14.527 32 0.00E+00
14,527 32 0.00E+00
1I4 57 32 0 00E+00

Tt-208
U-232
U-233

1.7474E-07
4.7368E-07

7,263 66
7,263 66

14,527 32 0 00
14,527 32 0 00

1.27E-3 2 54E-03
3 44E-03 6 88E-03
1 82E-04 3 65E-04
3 63E-01 7 26E-01U-234 5.000CE4-5 7

U-235 -1 4489E-06 7
U-236 75824E-06 j

U-238 2 6129E-07 7

Thermal Power

Nominal Heat EBounding
Output - Heat Output
(Watts) (Wafts)
1,676E+02 3 34E+02

_ o a Ta

1.37E-02 320E-03 1 37E-02

L
7.263.66 14,52732 0000E+00 551E-02 I 10E-01

Y-90 9i169
5 23E-02 5 04E-02 523E-02
0 00E+00 666E+03 1 33E+04

9 75E+03 1 95E+04

Total Total

vw
O4A. <.,,.iotier rlaiofnuclUd

ii. Template Selecton Sammoew, I �, , -, ��
felction Summary _ _ _ _ _ _ _

From SFD Used a for Parameter Diffeences
Reactor Moderator UGHTWATER UGHTWATER Teripate wt toed fw Ithle tg Itasocs

Fu Cddg ZiRC OR SST ZIRC TkA hmiens on tA pwamets ecept possy dad

BOL Htt Consthue nt s U U
BOL Enrlchmenil % 1393 93oIO^S

munup Summary (MWtY Fo Basis for bumup used In estimate:

iwFrom SFD Estimated
Nominal 726366 Nml bumup caibtd sril te heavy metal InIU deshaye

Bounding 14,527.32 BouN barma assaimned ID be tice naral tbtriuP

L [Cikecis 1
Estimated Bumupt

Bumup Multiplier Gwsen Bumup Estimated EOL HW/Given EOL HM

256t
Nomi nl

- Bunding
'Reactor shutdown, core removal storage. stipping Or Otter date confiming Stat Iracation ceased for fWue
t
Total bumup for alt fuel associated wit this wortksheet must be dvided by OL heavy metal mass iA get specho burmup values (MWdW)

_ DOEISNFIREP-078
:_ Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenmlate Inforunatosi, so .

Fuel Nane: MISCELLANEOUS RSWF FUEL
SNF ID r 366

Fuel Units & Descr 1 -UNKNOWN
Heavy Metal Mass: BOIL : EOL.4161 515kg
ROD Storage Site: INEEL

'Fuel decay start date: 1994
Estimales as of: 2030

Template: FFTF (FAST, ST,. 10 to 30%., Pu & U)
'Template Bumup(MWd): 50112

Template DOL Heavy Metal Mass (MT): 0 0329181

Estimated
Canister usage

1ol 0'
1 2 0O

Template Decay Time: 35 years

II. Estimates. m X. Xb b Y. Yb Gamma Sources

Photon Total
CiVMPWd From Nominal Bounding Fuel Initial Activity Nomnal Fuel Bounding Fuel Energy Photons/see

Radionuclide Template Fuel Bumup (MWd9 Bumup (MWd? (C0 Inventones(Cl) lnventones(Ci) Group (bounding)
Ac-227 6 1822E-12 12,522 18 28,967 98 0 OOE+00 7 74E-08 1 79E-07 Avg Mev
Am-241 I 1066E-01 12,522Z18 28.967 98 8 05E+03 9 43E+03 1 13E+04 00150 1 365E+15
Am-242m 1 9247E-03 12.522.18 28.96798 0OOE+00 241E+01 558E+01 00250 1957E+14
Am-243 1 0740E-04 12,522.18 28,96798 OOE+00 1 34E+00 311E+00 00375 2t196E+14
G-14 26042E-05 12,522.18 28.96798 OOOE+00 3264-01 754E-01 00575 3254E.14
Ci-36 34243E-10 12,522.18 28,96798 0000E+0 429E-06 992E-06 o0o5o IO50E+14
Cm-243 4 0629E-04 12,522.18 28,967 98 0 OOE+00 S 09E+00 I118E+0. 01280 7 411E+13
Cm-244 1 6024E-03 12,52218 28,96798 0OOE+00 201E+01 464E+01 0.2250 84464E+13
Co-60 34275E-03 12,52Z18 28,967.98 0OOE+OO 4 29E+01 9 93E+01 03750 3683E+13
Cs-134 1 5566E-03 12,522.18 28,967.98 0 OOE+OO I 95E+01 4 51E+01 08750 1 486E+15
Cs-135 47693E-05 12,52218 28,967.98 OOOE+OO 5 97E-01 1 38E+00 08500 1 553E+13
Cs-137 14007E+00 12,522.18 28,967.98 0 OOE+0O 1 75E+04 4 06E+04 125X 1858E.13
Eu-154 1 6184E-02 12,522.18 28,967.98 OOE+00 203E+02 469E+02 17500 4204E+11
Eu-155 1.3774E-02 12,522.18 28,967.98 OOOE+00 1 72E+02 399E+02 - 22500 1193E+08
Fe-55 3 8028E-04 12,522.18 28,967.98 0 OOE+OO 476E+00 1.10E+01 Z7500 5003E+08
H-3 3 8454E-03 12,52218 28,967 98 0 OOE+00 4 82E+t01 11 E+02 3.5000 2 029E.07
1-129 12891E-06 12,52218 28,96798 0OOE+00 1 61E-02 373E-02 80000 8426E+06
Kr-85 2.7848E-02 12,52218 28,96798 0 OOE+00 349E+02 8 07E+02 70000 9593E+OS
W237 3.7516E-06 12,52218 28.96798 0 OOE+00 470E-02 1 09E-01 110000 o096E+05

Pa-231 12488E-11 12,522 18 28,96798 0OOE+00 1 56E-07 362E-07
Pb-210 24206E-12 12,52218 28,96798 OOOE+00 303E-08 701E-08
Ps-147 15671E-02 12,52218 28,96798 OOE+00 196E+02 454E+02
Pu-238 1 4877E-02 12,522 18 28,96798 0 OOE+00 1 86E+02 4 31 E+02
Pu-239 -3 5520E-02 12,522 18 0 00 6 61 E+04 6 56E+04 6 61 E+04
Pu-240 2 0690E-02 12,522 18 28,967 98 3 36E+04 3.38E+04 342E+04
Pu-241 -14799E+00 12,52218 000 1 51E+06f t49E+06 1.510E+06
Pu-242 1 1252E-05 12,522 18 28,967 98 8 95E+00 909E+00 928E+00
Ra-226 78524E-12 12,52218 28,96798 0 OOE+00 983E-08 2.27E-07
Ra-228 2 4086E-16 12,522 18 28,967 98 0 0OE+00 3 02E-12 6 98E-12
Ru-106 1 5066E-05 12,52218 28,967 98 0 0OE+00 1 89E-01 4.36f-01
Se-79 1 0127E-05 12,52218 28,96798 000E+00 127E-01 2 93E-01
Sn-126 4 3902E-05 12.522 18 28,967 98 0 OOE+00 550E-01 1,27E+00
Sr-90 5 0088E-01 12,52218 28,967 98 0 OOE+00 6f27E+03 1 45E+04
Tc-99 3 9412E-04 12,522 18 28,967 98 0 OOE+00 4 94E+00 1.14E+01
Th-229 27219E-12 12,52218 28,967 98 0OOE+00 341E-08 7.88E4-8
Th-230 1 04-41E-09 12,522 18 28,96798 0OOE+00 1.31E-05 302E-05
Th-232 31689E-16 12,52218 28,96798 0OOE+OO 397E-12 9.18E-12
T1-208 4 6636E-07 12522.18 28,967 98 0 OOE+00 5 84E-03 1.35E-02
U-232 1 2638E-06 12,52218 28.967 98 0 OOE+00 158E-02 3 66E-02 Thermal Power
U-233 57451E-10 12,52218 28,96798 OOE+00 719E-06 1.66E-05 Nominal Heat Bounding
U-234 4 3044E-06 12,52218 28,967 98 0 OOE+00 5.39E-02 125E-01 Output Heat Output
U-235 -7.7765E-09 1Z52218 000 1 36E-02 1.35E-02 1.360-2 (Watts) (Watts)
U-236 I 80605-07 12,52218 28,967 98 000E+00 2 26E-03 523E-03 3857E+03 384E+03
U-238 -1 7914E-07 12,52218 000 987E-01 985E-01 987E-01 Total Total
Y-90 5 0088E4-1 12,52218 28,967.98 0 OOE+00 6 27E+03 1 45E+04
Other Radionuclides 1 77E+04 4 10E+04

IIL Tempnate Selection Snar, Brp Sum , and Checks -
Template Selection Summry

From SFD Used Basis for Parameter Differences:
Reactor Moderator FAST FAST This Termpate was wsed for te trlowg reasons.

Fuel Cladding SST The uel matdes so at parwreters except enrdset (u*rwn and BOL bet"y metal p8i r(s1 I
SOL HM Constuuents U[JN5 ON Pu and U U wiih a lce Pu)

8OL Enrchment # itat 30

Bumup Summary (MWd)
0  

Basis for bumup used In estimate:
From SFD Estimated

Nominal 12.522Z18 Nrs bwp taken trom SF0 arid ced o MWd usng iOb4t74.0;1'ig
Bounding 2896798 6aintng turny taken fom SFDand rined s MWd esg 8CtM174&0tlkg

Checics

Estimated Bumupt
Bumup Mufper Given Bumup Estimated EOL HMWltven EOL Ht

Nomindl 0 02 1o
Bounding O e0

'Reactor shutdown, core removal, storage. sapping or oer dat cornfiirrig that irradaton ceased for fuel

'Total bumup for ai tuel assocated with tas worsoheet must be dvided by 00L heavy metal mass to get specific burrup values (rWdWl.

U.

Li

U

J

tJ
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- Fuel Radionuclide Inventory Worksheet
,L Ful and Template Infornmiona

Fuel Name MISCELLANEOUS TREAT FUEL (MOX)
SNF tDe 369

Fuel Units & Descr 1 - UNKNOWN

Heavy Metal Mass B01.. EL0 12kg
ROD Storage Site INEEL

Estimated

'Fuei decay start date
Estimates as of

Template (Worst Case)
'Template Bumup(MWd)

Template BOL He"vy Metal Mass (MT) 0 0011
Temolate Decay Time 35

1994 Canister usaoe

2030 18x10

- .- I..

W . s A . > > m D bamma :Ssusest.Liorrunuhir - -m ... . -_ ___

I CMWd From Nominal Bounding Fuel Inail Acbvity , Nommal Fuel Bounding Fuel

Radionuclide - Template Fuel Bumup (MWd) Bumup _Wd) (Ci) lnventones(Ci) Inventones(Ci)

t Ac-227 2 3072E-06 11414 11414 0 00E+00 2.63E-04 2.63E-04

- Am-241 84448E+00 11414 11414 000E+00 964E+02 964E+02

Plgton Total

Energy Photonslsec
Group (boundrng)

11414 11414 000E+00 192E600
114 14 114 14 0 00E+00
11414 114 14 t 05675 3 826E13

114 14 114 14 2 61E-01 0 t05 1 493E613

114 14 9 89E-02 01250 1 170E+13

Crm-244 1 6848E-01 114 14 1 92E+01 1 92E+01 I 02250 1 294E413

Co.60 2 8086E+01 1+00 3.21 E+03 3.21 E+03 0.3750 5533E+12

-, CS-134
I Cs-135

L CS-137

3 4148E6. 0 0 uE0+00 3 90E-02 3 90E-02
114 14 000E+00 I 50

114 14 114 14 0 00E+00 2 4 2 403E414

114 14 114 14 00 1063E611

6 8986E-02 114 14 I 22500 1260E+09

2.9308E-01 114 14 1 3 35E+01 2750 3552E608

J -i-3 2.431 1 E-01 1141
1-129 1.0618E-05 114 1
Kr-85 59882E-01 114 1
NP-237 1 5668E-04 114.1

2 77E+01 2 77E+01 3.5u00 2.842E+u5
E+O00 1.21E-03 121E603 50000 1.207Eo05

0 OOE+00 6 83E+01 6 63E+01 o 70000 1382E+04
. r14 I t709-02 1 .79FE I 1 t1 I E+0
- - - - - - - -------

Pa-231 t14 11414 0 006+00 3.27E-04 3-27E-04

JI Pb-21 0 2 3918E
Prn-t47 16900E

I I P-23 -8 6120E
Pu239 -4 8440E

114 14 114 14 0 OOE+00
114 14 114 14 0 00E+00

1-1144 A G U UU ,A
114 14 uW

114 14 3 74E+00

Pu-240 -3 0095E-01 O O0E+00 4 77E+00

Pu-241 -1.04 ooo 1 23E+03 0ooE+00 1.23E+03

Ptt-
I a-I

Ra-I

-42 000 2 06E-02 7 66E-03 2 06E-02

126 414 11414 000+E00 I
114 14 114 14

E-07 114 14 114 14
1 91816E04 114 14 11 2 19E-02

Sn-t26
Sr-90

L Tc-99
i Th-22

1 6671E-04 114 1 1 90E-02 1 90E-02

1.9799E+01 2.26E+03 2 26E+03
114 14 0 00E+00 7.72E-01 7 72E-01
11414 0 OOE+00 200-E04 200E-04

Th-230 114 14 11414 000E+00 I
114 14 114 14 O0E+0
114 14 114 14 000+00

U-232 114 14 114.14 00uE+00 Thermal Power
.

u4 114.14 114 14
I 2788E-02 * 114.14 114 E+0 1A6E+00

Nominal Heat Bounding

Output - Heat Output

(Watts) I (Watts)Il.S- I 74APAF:-4 114 14 114 E-02 6.57E-02
u-oo:, ;R {"vv;_ . ._ ._ . .-

I U-236 * 2.3485E-04 11414 11414 0u0E+00 2.68E-02 268E-02

U-238 1 1581E-04 11414 11414 129E-05 1-2-E-02 1.32E-02

Y-90 19804E+01 11414 11414 000E+u0 2.26E+03 226E+03

- Other Radionuclides 7.04E+03 7.04E+03

tL Tei itaie Selection Sm iusia r. tuj ip Sum ay, aid Checks -. 5 .

ITemplate Selection Summary
I From SFD Used Basis for Parameter Differences:

Reactor Moderator GRAPHITE (Worst Can)

Fuel Cladding UNKNOWN SST/tnonel art ddn't dasely math any etds" wnlates, tl"e Ihe st ca t e was wased
BOL HM Constituents Pu and U U.Th. u

SBOL E.-r -hmerit % o1b 100

Bumup Summary (MWd9 ) Basis for bumup used In estimate

From SFD Est.mated

1.12E+02 i 14E.02
IOISI I OW
i otai I otat

I

..
. hb"a set eqat bt botming burnp

i f tit estaaed by & Nii BS0L he1mW meta mass was bce EOL

'Total bumup for at huel assordated with VMs wortsheet must be dvided by SOL heavy metal mass to get sapedic buruv values (MWdrIT)

Ir1

- DOE/SNF/RIEP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
LFuel and Template Informations,;~

Fuel Name: MISCELLANEOUS TREAT FUEL (U-METAL)
SNFI10 - 95

Fue Units & Descr. 1-UNKNOWN
Heavy Metal Mass: SOL. . EOL=0 12kg
ROD Storage Site: [NEEL

'Fuel decay start dater 1994
Estimates as of: 2030

Template: N-Reactor (Graphite, Z~rc 0 to 5%. U)
"Tenipiate Sunmup(MWd): 69600

Template SOL. Heavy Metal Mass (MT): 11 6
Ternotate Decav Tirse: 35 vears

Estimated
Canister usage

118'X10
-0-0-1-

11. Estimates -- I m i X.X b - Y. Yb Gamma Sources

Photon Total
Cu/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energ Photonsftec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWdf (C) l1 nventodies(Ci) Inventonues(Ci) Group (bounding)
Ac-227 4 2184E-10 126 70 12670_ OOOE+00 5 34E-08 - 5 34E-08 Avg. MeV
Am-241 9 6379E-02 126 70 126 70 0006E+00 1 22E+01 I 22E+01 0 0150 6156E*12
AM-242M 5 8463E-05 126 70 12670 Of ' 4
ArM-243 4 6279E-05
C-14 9 2026E-O5

0 OOOOE+00
000006E+00
4 54-45E-04
6.3707E-05
1 4042E-05

126 70
126 70
126 70
126 70
126 70
126 70

I I Of 986E+ Ii
5 70 O OOE-.00 0006E+00 0 OOE-i00 I 0 1250 4 639E.11I

12670 0 OOE+00 5 76E-02 5 76E-02 I 0 2250 5993E+111
12670 0 OOE+00 8 07E-03 8 07E-03 I 0 3750 2 594E+11I

CS-i 34
Cs-1 35

126 70 12670 0006E+00 1 78E-03 1 786-03 I 0 5750 5 595E+12
1.0066E-05 126 70 126 70 0006E.00 I128E-03 1 286-03 I 0 8500 5 6646.10

Cs-i137 1.1945E+00 126 70 12670 0006E+00 I_ 1516+02 3 101 E.10
Eu-i 54 6 64516E-03 126 70 0-011 1 S726.00

Eu-I 55 2 9052E-04 1 -0:-02 0 2200 1.270E.05
-.04 3 656-04 27500 2 965E.03

0006E+00 2 67E :-01 2 67E-01 I
126 70 0006E+00 1 09E-04 1 09E-04 I

Kr-85 2 6739E-02 126 70 12670 0006E+00 3 39E+00 3 39E+00 I
No-237 8 5589E-06 126 70 12670 0 OOE+00 I108E-03
Pa-231 1.25006-09 126 70
Pb-210 2.3017E-11 126 70
Pmn-147 5.9856E-04 126 70
Pu-238 2 0029E-02 126 70
Pu-239 2 8836E-02 126 70
Pu-240 2.2802E-02 126 70
Pu-241 6 1020E-01 126 70
Pu-242 I 45266-05 - 126 70

126 1
1066E-03
1 5816-07
2 92E-09
7 586-02
2 54E+00

3 5000 2 6216E+03
5 0000 I106E 03
7 0000 1254E.02
11 0000 1 428E+01L

3006E.00 2 54E.00
0006E+00 3 65E.00 3 65E+00

12670 0 OOE+00 2689E+00 2 896+00
126 70 0006E+00 7'

Ra-226
3006E+00 1 40E-12 1 40E-12
0006.+00 7 50E-08 7 50E-08

Se-79 1 0899E-05 126 70 126 70 0006E+00 1 386-03 1 38E-03
Sn-1 26 0 0000E+00 126 70 126 70 0006E+00 0006E+00 0 006+00
Se-9O 8 4899E-01

3 6494E-04
12928E-12
1 62936-06
1 64516E-1 4

126 70 126 I

0006E+00 1 646-10 1 64E-10
126.70 0 0016+00 2 06E-06 2 06E-06

Th-232 126 70 126 70 0 006.+00 2 08E-12 2 08E-12
T1-208
U-232

3 4382E-15 126 70 126 70 0006E+00 4 36E-13 4 36E-13 J ___________

0 00006+00 126 70 126 70 0 006+00 0 006+00 0 006+00 J Thermal Power
9 94256-10 126 70 126 70 0006E+00 1 26E-07 1 266-07 jNominal Heat Bounding

U-234 6 5575E-05 126 70 126.70 0006E+00 831E-03 8 316E-03 Output Heat Output
U-235 -1 2944E-06 126 70 0 00 4 92E-06 0006E+00 4 92E-06 _ (Watts) (Watts)
U-236 1.1951E-05 126 70 126 70 0006E+00 1 516E-03 1 51E-03 J 2.16E.0O 2.16Ea.0

UJ-238 -3 06196-07 126 70 0 00 7 99E-05 4 11E-05 7 996'-06 Total Total
Y-90 8 4928E-01 126 70 126 70 0006E+00 1 086+02 1 0860 J
Other Radionluclides 1E5a0 560
III. Temlte Selection Sumemiry Bos-Summary and Checks ~
Template Selection Summary

From SF01 Used Bhasis for ParameterDfeecs
Reactor Moderator RAHt GRAPHITE fth Ternpiale was used fort t*toesi ressor

Fuel Cladding UKONZIRC; This Sel mastces oe at pararetles exoref calui (unkMown) nsf anfirrierit (Isatess)
SOt. NM Constituents U U

BOL Enrlchement % I otos

[Bumup Summary (MwcI)a Basis for bumup used in estimate,
From SF0 Estemated

Nombial 1257D N binarsjset ewal tobouxifng hme
Bound"ki 126.70 otnd ansp.estesatedl by assiari OBt. heay metal mos was tWim EOL

Checks _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estimated Bumupf
Burup Muftlp!tie Ghven Sumup Estemated E01. HMIGiven 604. MM

Nominal 8791 13
Becortoundin coermvl tree 9pigo aaao esdfo ul1(~91

'RatrBhtownd, cor reoasoaes 791 rote aecninigta raiainM frf

'Tta uru fr lfulasocaedwthtiswotee us b vwod y O tay ealmastogl percetru vleto~dT

U
Ii

DOE/SNF/REP-078
Revisiotn 0

March 2003
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Fuel Radionuclide Inventory Worksheet

1L Fuel and Template Information >
Fuel Name' MTR CANAL SCRAP

SNF ID # 1062
Fuel Units & Deser 105 - CANISTER OF SCRAP
Heavy Metal Mass EO= EOL=265 975kg
ROD Storage Site INEEL

'Fuel decay start date 1979
Estimates as of 2030

Template PWR (Light Water. Zirc. 0 to 5. U)
Template Burnup(MWd) 61 92

Template SOL Heavy Metal Mass (MT) 0 00176911
Tempbate Decay Terne 50 years

Estinated
Canmsler usage

HIC
1 105 00

i .

s X E _A. m
Il

D yX ye . . ..... u - -

0JF. r- u n fi t "- I ._. _ _ _ _ _ _

CllMWd From Noiminal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

- Template - Fuel Bumup (MWdf Burnup (MWd_ (CS) Inventoes(Ci k Iventones(Ci)

Photon Tobtal
Energy - Photons/sec
Group (bounding)

Ac-227
Am- 241

iclide _ . _

A ~ _ A A AAAA - - Avg UeV2 6 6 .2 6 5 3 2 5
266.26 532 51
266.26 532 51 0

I Wtr+W
I 0 0150 2.026E+13

2 1 43E-0t I 00250 4061E+12
1 3.33E-01 0 0375 3826E+12
2 2S5E-02 J 00575 4 788E+12

26626
26626 I27E-0:

26626 2 14E4-4 428E-04 00850 2237E+12
E+0o 4 64E-02 928E-02 01

Crn-244 2 7616E-02 0 OOE+OO 7,35E.*00 1.7E+0.1

CO-60 3 56
Cs-134 2 62
Cs-t35 1 44

10E044 251 0 00E+00 9 48E-02 1 9OE4(
532.51 0 OOE+0W 6 99E-05

Li 53251 0 OOE+0W 3 84 1897.E+11

Cs-137 532 51 12500 1207E+11t

Eu-1 266.26 532 51 3 21E+DO 1 7500 5.307E+09

26626 1 16E-01 22500 8 730E+05

7 92O96E7 26626 O OOE+00 2.11 E-04 4 22E-04 2 75co 3 C75E+C6

H-3 8 9486E-03
1-129 9 8288E-07

_ Kr-851 0707E-02

Np-237 1 1927E-05
Pa-231 1 4703E-09

i Pb-210 1 6828E-10
Pl m-147 6 9606E-06
Pu-Z38 6 6263E-02

_ Pu-239 1 161tE-02

) o0E+00 2 38E+00 4 77E+00
532 51 0 OOE+00 2 62E-04
5325 5 OOE+00 2 85E+00
532 51 0 OOE+00 31 1242E+03

532 51 O OOE+OO
26626 53251 OC
26626 371E-03

26626 I 76E+01 3.53E+01
3 09E+00 6 19E+00

1 5142E-02 0 OOE+00 4 03E+00 8 06E+OO

Pu-241 4 3766E-01 I 0 OOE.00 1 176.02 2 33E.02
i TL

FL

WI

i-242 532.51 0 OOE+O0 1 71

l-226 3 532.51 0 C
266 26 532 51 2 82E-09

E-14 26626 )44E-12 I 09E-11I

1.2376E-05 3.301-03 6 59E-03

2 5210E-05 0 OOE+OO 6J71E-03 1.34E-02

Sr-90
L- Tc-99

6 4163E-01 I 0 OOE+00 1.71 E+02 3 42E+02

3 9357E-( 532 St 0 OOE+0O 1 O5E-01

Th-229 532 51 0 OOE+OO 41

Th-230 3.26 532 51 0 OOE+O
02 or 532511 Of 2 82E-09Th-232 cw ov

Tf-208 E-07 26626 53251 0 t 8 06E-05
-

U-232 E-07 266 26 532.51 0 00E+00 2 18E-04 Thernal Power1 8-Z oia et Budn
ASw ttA At cs - * - _0e AP |

1 38E:-05z-0 266 2b 5 _Z .51 Nomuat HeHt Boundtg
Outprt Heat Output^ r;NO 266 96 I 40E-02 2 80E-02v 4swvcei Ow

1 80E-02 I 84E-02 _- 1 AA-7E-0 9R66 PR

U-236 7S88-06 26626 532 51 0 00E+00 2 02E-03 4 04E-03

U-238 -2 6129E-07 266.26 0 00 8 66E-02 8 6SE-02 8 66E-02

Y-90 6 4180E-01 26626 53251 0 00E+00 1716I02 342E+02
Other Rtadxonucldes 2S4E+02 S07E+02

.TemTlate Selection Srinunry. Burnup Suiwy. and Checks.

_tj Templae Selection Summary
S S From SF- Used _- Basis for Parameter Ditrences

Reactor Moderator- LiGHT WATER LIG4W WATER Th_ Terplate was teed _r the _av** *easas

Fuet cladin ZIC ZtRC Tis ftuel irees on at parrieters exoept nedanrert [ur*emv)

BOL HN Constnuents U U
84OL Enrschment # 0 to S

Bumup Surnmary iMWd)2 Basis for burnup used In estimate:
Fromr SF0 Estanated

NomInal 26626 Nealat p f lakes lts SF0 ardd biredloWd Mwg BOLt2YSM g

BoEundmg | 53215 BoaV kaur assired to be twice rmonam 1xie

Chesk.

Estimated Burnup/
Bumup Multiplier Gwen Bumup Estirated EOL HM/Given EOL HM

Nominal 003 1 100

BoImunding-I O r00:6

__ 'Reactor shutd^own. core removal, storage. shippirg or other date coniffrntrig MMat iadabon ceased for tuel

(Wats) (Watts)
4.2E500 9 53E+00

Total Totat

'Total bwmup for al fuel associated with ths woeKsheet must be dvided by 60L heavy metal mass to get specific bemup values (MWdMT)

L DOE/SNF/REP-078

-Revisxon 0

---

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infortunabou , z

Fuel Name. MURR (UALX) COLUMBIA
SNF D 142

Fuel Unts & Descr 32-24 CURVED PLATES
Heavy Metal Mass: BOL=25.12kg- EOL.21 725kg
ROD Storage Site: SRS

'Fuel decay Sta date: 1985
Estimates as of: 2030

Template: ATR (Lglht Water. Alun. 60 to 100%r U)
'Temptate Bumup(MWd): 3672

Template BOL Heavy Metal Mass (MT): 0.00116689
Template Decay Tmne 35 years

Estimated
Canister usage:

18310
1 33

11. Fstimates 4^. > m X 4 b Y. Yb Gamma Sources
Phto Toa

CUMWd From
, Template

Photon Total
Nominal , Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Ener.Y Photons/sec

Fuel Bumup (MWd)' Bumup (MWdI' (Ci) Inventonie(CI4 Inventones(Ci)i Group (bounding)Radlonuclide
Ac-227 2 0 000E+00 9 07E-06 1 81E-05 I Avg. eV

000E+00 1 14E+01 228E+01 00150 66606E+14
0 OOE+00 1 79E-03 3.5E-03 I 00250 t383E+14

Am-241

4.521 60 9.043 20 0 00E+00 6 73E-03 1.35E-02 0 0375 1202E+14
S 7053E-09 4,521 60 9,043 20 0 00E+00 2 58E-05 5.16E-05 0 0575 1294E+14

CI-36 1 3124E-32 4,521 60 9,043 20 0 OOE+00 5 93E-29 1.19E-28 I 00850 7 796E+13
Cm-243 1 1419E-07 4,521 60
Cm-244 1 6522E-05 4,521 60
Co-60 7 4047E-07 4,52160
Cs-134 2 0455E-05 4,521 60
Cs-135 3 4477E-06 4,52160
Cs-1 37 1 4365E+00 4,521 60
Eu-i 54 7.3230E-03 4.521 60

9,04320 000E+00 516E-04 1.03E-03
9,043 20 0 OOE+00 7 47E-02 14A9E-01
9,043 20 0 00E+00 3 35E-03 6.70E-03
9,043 20 0 00E+00 9.25E02 1.65E-01
9.043.20 0 OOE+00 1 56E-02 3.12E-02

0 1250 5150E+13
02250 6731E+13
0 3750 29280+13
0 5750 4 839E+14
0 8500 5911E+12

9.043 20 0 00E+00 6 50E+03 1.30E+04 1.2500 2.859E+12
9,043.20 0 00E+00 331E+01 662E+01 1 7500 1 609E+11

5.9259E-04 4,521 60 9,043.20 0 00E+00 2 68E+00 5.36E+00 22500 1 345E+07
Fe-55 22791 E-6 4,521 60 9,043.20 000OE+00
H-3 1-9698E-03 4.521 60 9,043.20 0 OOE+00
1-129 7.5300E-07 4,521 60 9,043.20 0 DOE+00

1 03E-02 2 06E-02 2 7500 1 284E+07

UKr-65 4 1176E-02
4.33E-02 8 66E-02

3 000E+00 I 78E-05 3 56E-05
Pt-210 33115E-10 4.521 60 9.04320 000E+00 1 50E-06 2 99E-06
Pm.1r47 9-2402E-04 4.521 60 9.04320 0 00E+00 4 18E+00 8 36E+00 UPu-238 1 6217E-02 4,521 60 9,04320
Pu-239 4.281OE-04 4,521 60
R

9.043.20 0 00E+00 7 34E+01 1 47E+02
4,521 60 9.043.20 0 00E+00 1 64E-03 3 29E-03

9 01 14E-10 4.521 60 9.04320 0 00E+00 4 07E-06 8 15E-06
Ra-228 3 1019E-14 4,521 60 9,043.20 0 00E+00 1 40E-10 2 81E-10
Ru-1 06 2 1225E-10 4,521 60
Se-79 1.2930E-05 4,521 f
Sn-I

3 000E+00 6.09E+03 1 22E+04
E-04 4,521 60 9,043.20 000E+00 1 91E+00 382E+00

Th-229 12407E-1 I 4,521 60 9,043.20 t
Th-230 8 3497E-08 4,52160
Th-232 3 8371E-14 4,521 60
T1-208 4 0414E-08 4,521 60
U-232 1 0948E-07 4,521 60

9,043.20

0 00E+00 I 83E-04 3 65E-04

U-233 3 6275E-09
U-234 1 8562E-04
U-235 -2 7235E-06
U-236 1 5493E-05
U-238 -4 2851E-09

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

7.57E+01 1 S1 E+02
Total Total

4,

6 09E+03 1 22E+04
6.19E+03 1 24E+04

II. Template Seletion Sumnav, Bunup Sumary, and Checks _ - -___r

Template Selection Summary I_ _
From SFD Used

Reactor Mod rtor GHT WATER LIGHT WATER
Fuel Cddng AUM I ALUM

.OL HM Constituents U I U

.... - -'e.-

U

BOL Enrichment % 93-5 1 601o100 I OF I

Bumup Summary (MWdf
2  Basis for bumup used in estimate:

From SFD Estamated
Nominal 4[521 i01 3215 32 2eal tump taken drecty trn SFD (coeveted to 1.6Nd)

Boundng I 9 04320 Swr4di¶ buisv assmred to be twce norel bunup

[Checks I

Li
i

L�Estimated Bumupl I
Bumup MuftpIle I Ghven Bumup

057 071
Estimated EOL HM/Gven EOL HU

I 0 958Nomnal I
I Bounding I

Reactor shutsdown, core removal, storage, shipping or oereT date cotnfirmng that lradiaboan ceased tor fuel

'Total bumup for alt fuel assodated with this worksheet must be divided by 60L heavy metal mass to get spedfic bumup values (MWd`MT)

DOEISNF/IREP-078
RevisIOn 0

March 2003
Page D-1 14 ol D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informati-on__,
Fuel Name MURR (UALX) COLUMSA

SNF ID# 962
Fuel Units & Descr. 24 - 24 CURVED PLATES
HeavyMetalMass SOL.1884kg EOLt16294kg
ROD Storage Site SRS

'Fuel decay start date 1985
Estimates as of 2030

Template ATrR Ught Water, Alum, 60 to 100%, U)
aTemplate Bumup(MWd) 367.2

Template SOL Heavy Metal Mass (MT) 0 00116689
Template Decay rime 35 years

Estfmated
Canister usage

1 100

U. Estirnites m x xb b Y. Yb Gamma Sources

Cl1MWd From IhNominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup(MWd Bumup(MWd)' (Cl) lnventores(CI) Inveniones(CI)

Photon Total
Energy Photons/sec

I Group (bounding)Radionuclide
Ac-227

: _ : . _ _ _ _ _ _ _ _

Amn-241
2 0068E-09 3,391 20 6,782 40 0 OOE+00
2,5251E-03 3,391.20 6,78240 000E+00
3 9624E-07 3,39120 6,78240 0 OOE+00
1.4880E-06 3,39120 6,78240 0 O0E+00

6 81E-06 1 36E-05 Avg I

Am-242m
Am-243
C-14 5 7053E-09 1 93E-05 387E-05 00575 9705E+13

4 45E-29 8 90E-29 00650 5.847E+13
3 87E-04 7 74E-04 01250 3 862E+t3

CI-36
Cm-243 6.782 40 0 00E+00

120 6,782 40 0 00E+00 5 60E-02 1 12E-01
7 4047E-07 3.39120 6,782 40 0 00E+00 2 51E-03 5 02E-03
2 0455E-05 3,39120 6,782 40 0 00E+00 6 94

0.2250 5048E+13
03750 2196E613
0 5750 3 629E+14
0 8500 4433E.12
12500 2144E+12
1 7500 1t207E+t11

Cs-135 3 4477E-06 3,39120
Cs-137 1 4365E+00 3,39120
Eu-1 54 73230E43 3,39.
Eu-155
Fe-55
H-3

5 9259E-04
22791E-06
1 9698E-03
7 5300E-07
4 1176E-02
9 5752E-06

7.73E-3 I 55E-02 = 2 750 9 631E+06
E+00 4 02E+00

, 0 00E+00 6 68E+00 1 34E+01 I 3.500o S 581 E+03

22500 1 009E+07

3,39120 6,782 40 0 00E+00 2,55E-03 5 11E-03 S 00iO 2281E+03
3.39120 6,782 40 0 OOE+00 1 40E+02 2 79E+02 70ooo0 2.496E+02
3,39120 6,782 40 0 OOE+00

Pa-231 3 9379E-09 3,39120 6,782 40 0 OOE+00
Pb-210 3 3115E-10
Prr-147 92402E-04

3,39i20
3,39120
3,39120
3.39120

325E-02 6 49E-02
1.34E-05 2 67E-05
1.12E-06 225E-06
3 13E+00 6 27E+00
5 50E+t01 10E+02

11 0000 2 783E+01

Pu-238
Pu 6.782 40 OOE+00 1 45E+00 2 90E+00

3.39120 6.782 40 0 OOE+00 825E-01 1 65E+00
1 6242E-02 3.39120 6,782 40 0 OOE+0 O
3 6329E-07 3,391t20 6,782 40 0 OOE+00

! a-226 9 0114E-10
Pa-228 3 1019E-14

3,391t20 6,782 40 0 C

5 51E+01 1 10E+02
1.23E-03 2A6E-03
30OE-06 6.11E-06
1 05E-10 2.10E-10
720E-07 1.44E-06Ru-t 06

Se-79
Sn-126

2 1225E-10
3,391t20
3,391t20
3,39120
3,391t20
3.391 20

4.38E-02 8 77E-02

.-04 3.391.20

6,782 40 0 OOE+00 3 92E-02
6,782 40 0 OE+00 4,57E+03
6,782 40 0 OOE+O 1.43E+00
6,782 40 0 OOE+00 421 E-08
6,782 40 0 OOE+00 2 83E-04

7 85E-02
9 14E+03
2-86E+00

Th-229 12407E-11
Th-230 8 3497E-08
Th-232 3 8371E-14
Ti-208 4 0414E-08
U-232 1 09486-07

3,391 20
3,391 20

1 37E-04 2 74E-04
3 71E-04 7 43E4 Thermal Power

1 23E-05 2 46E-05 iNommal Heat BoundingF U-233
-t-234
U-235
U-236

L Y-90
N Other Radionuclides

111,Template Selection

3 6275E-09
1 562E-04
-2.7235E-06
1.5493E-05

.+OO 6 29E-01 1.26E+00 Outoult Heat Output:
000 381E-02 2 68E-02 381E-02 (Watts) - (Watts)

6.782.40 OOE+00 5 25E-02 1 05E-01 8884E+01 1.14E+02
0 00 412E-04 3 97E-04 4 12E-04 Total Total

6,782.40 0 O0E+.O 4 57E+03 9 14E+03 J
4 646+.03 9 28E+03

IBasis for Parameter Differences:
Template Selection Summary

From SF Used
Reactor Moderator UGHT WATER UGHT WATER

Fuel Clddng- ALUM ALUM
BOLHM Constituents U U

t BOL Enrichment % 93-5 6010 100

IJBumup Summary (MWd)
_ From SFD Estimated

]1asis for bumup used In estimate:

Nominag
1 ourichrry

3.391.201_ 24l "ra~rbM IpAN ditrectly kmSFD (ctrlsed tdiWdd)
t~~iv~r umW assmotd to be awce sternal brams

jChfcks
Estimated Bumupt

mup II Given Bumup Estimated EOL HM/Given EOL HM

i1 0657711 0 9o5Nominal
I 1 1A4

'Reactor shutdown. core removal, storage, srpping or other date confirmilng hat Irradatlon ceased for fuel

'Total buirnu for ail fue associated wit this worlksheet must be drvded by iOL heavy metal mass to get specific burmt values (MWdhMT)

DOEtSNF/REP-078
Revision 0

March 2003
Page D-1 tS of D-585



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Itformatn", -- I

Fuel Name- OCONEE
SNF tD S. 156

Fuel Units & Descr: 14 - ROO
Heavy Metal Mass. BOL=392kg. EOL=31 983kg
ROD Storage Site. NEEL

'Fuel decay start date 1986
Estenates n Of 2030

Template: PWR (tlght Water. Zrc. 0 to 5.. U)
'Temphate Bumup(MWd), 61 92

Template BOL Heavy Metal Mass (MT). 0 00176911
Terntata flara Ti 5 years

Estimated
Canister usage

18'x10'
078

II. Estimates- - a m X. Xb b Y. Yb I Gamma Sources --.

Photon Total
CbMWd From Nommal Boundng Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Burmup (MWd) Bumup (MWd)' (Ci) Inventornes(Ci) lnventones(CI) Group (bounding)
6.863 03 13,726 05 0 OOE+00 6 02E-06 1.20E-O5 Avg. MeV
6,86303 13,72605 000E+00 985E+02 1.97E+03 L 00150 73ESE+14
6.86303 13,72605 0 00E+00 1 97E+00 3 94E+00 I 00250 1439E+142 8698E-04

Am-243 62565E-04 6.863 03 13,726 05 0 00E+00 4 29E+00 8.59E+00

C-14
C1-36
Cmn-243 I
Cm-244
00-60

6,863.03 13,726 05 0 00E+00
6,863.03 13,726 05 0 00E+00
6,86303 13,726 05 000E+00 1

0 0375 1 420E+14
00575 1 641E+14
00950 .264E.13
01250 5734E+13
0.2950 7086E+13
0 3750 3 047E+132 5581 E-03 1 76E+01 3 51E+01

2 78E-01 5 56E-01 0 5750 7 087Et14
13.726 05 000E+00 991E-02 1 98E-01 0 8500 9.805E+12
13.726 05 0 00E+00 9 59E+03 1 92E+04 I 1 2500 9 631E+12

Eu-1 54
Eu-155
Fe-55
H-3

2 0203E-02
1 7684E-03
4 3136E-05
2 0769E-02

6.863 03 13,726 05 0 00E+00 1 39E+02 2.77E+02 I 1 7500 2,88E+11 NU-

6 863 03 13,726 05 0 OOE+00 1
6 863 03
6 3 5000 9 796E+06

o0000 4199E+061 35E-02
13,72605 000E+00 1 94E+02 387E+02 j 70000 4828E+05
13,72605 000E+00 7.70E-02 1 54E-01 I II00 SO 545E+04
13.726 05 0 00E+00 8 95E-06 1 79E-05 I

U
1 3036E-09 6863 03

Pb-210 8 5078E.11 6.863 03 13.726 05 0 008+00 5 84E-07 1 17E-06
Pm-147 3 6531E-04 6,863 03 13,726 05 0 00E+00

LiPu-238 7 4564E-02 6,863 03 13,72605
Pu-239 1 1623E-02

1 04E+02 2 08E+02
9 0036E-01 6.863 03 13.72605 000E+00 618E+03 1 24E+04

Pu-242- 6 4260E-05 6.863 03 13,726 05 0 00E+00 4 41 E-01 8 82E-01
FRa-226 2 2804E-10 6,863 03 13,726 05 0 00E+00 1
Ra-228 5 2713E-1 3
Ru-t 06
Se-79
Sn-126
Sr-90

4.20E-06 8 39E-06
E+00 8 49E-02 1 70E-01

2 5210E-05 6.863 03 13.726 05 0 00E+00 1.73E-01 3 46E-01
9 1667E-01 6.863 03 13.72605 000E+00 6.29E+03 1 26E+04

Tc-99 3 9357E-04 6,863 03 13,72605 000E+00 270E+00 5 40E+00
Th-229 1 2057E-10 6,863 03 13,72605
Th-230 2.1043E-08
Th-232 5 2972E.12
T1-208 1 7474E-07
U-232 4 7368E-07

6,863 03 13,726 C

IC E+00 120E-03 2 40E-03
325E-03 6.50E-03
1.72E-04 3 44E-04
3 43E-01 6 86E01

U-233

Therimal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

E+00
6.863 03 0 00 1.75E-03 0 00E+00 1.75E-03

_ -- Ak j Ai_ i i#_: . , _ . , _ .

13.72605 000E+00 5.20E-02 1.04E-01 I 1.WE+02 316E+02
000 1.29E-02 1.11E-02 1.29E-02 Total Total

Y-90 91699E-01 6.86303 13,72605 0008+00 629E+03 126E+04
Other Radionuclides 9-21 E+03 1 84E+04

nLTenmlate Sdecti Sunmmary. Burnup Stnarv, and Checks - -.
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator LIGHT WATER UGHTWATER

Fuel Cladding ZIRC ZIRC
BOL HM Constituents U U

BOL Enrichment % 2 0625 Oto s

Bumup Summary (MWd r sBasis for burnup used in estimate
From SFD Estimated

Nominal 1 32633 6,863 03 Narnd bu catated frhom t heahy metal mass dested
Bounding 1.960001 13.726.05 0EBoisu tbip asasmed bt be twice renmnal butem

EChe~ck I_

l.

L
I

|~ Estoede tBumup/
Busmup Muhntip I Given BuRu.

Nominal
Boundinig

Estmnated EOL HMfGiven0 EOL HN
I 1 12

Reactor shtdon. core removal. storage, shippiug or other date confrming that irradia5on ceased for fuel

eTotal buemuo for all fuel assoaated with this worksheet must be divided by 8OL heavy metal mass to get speciho bumup values (MWdUtT)

DOE/SNF/REP-078
RevisIon 0

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infornmation o 5
Fuel Name ORR

SNF D #. 461
Fuel Units Descr- 17 - 19 CURVED PLATES
Heavy Metal Mass BOL= 981kg EOL=3252kg
ROD Storage Site SRS

'Fuel decay start date. 1985
Estimates as of 2030

Template ATR (ight Water Alum .60 to 100. U)
5
Tempate Burnup(MWd) 3672

Template BOL Heavy Metal Mass (MT) 000116689
Temptlate Decay vame 35 years

Estimated
Canister usage

18-xt0
0 47

HI. Eshnutes . -. m X., X. b Y. Y.r Gamma Sources
Pht. Total

CUMWd From
Radionuclide - Template

Ac-227 2 0068E-09

Nominal Bounding Fuel Initial Activity Nommal Fuel Bounding Fuel

Fuel Bumup (MWd)I Bumup (M(Cl) H Iventoies(Ci) _nventone(Ci)

Photon Total
Energy Photons/sec
Grouo (boundmni)

3.274 60 0 00E+00 3 29E-06 6.57E-06 1
Am-2 3.274 60 0 00E+00 4 13E+00

Avg MeV
00150 241iE.-14
0 0250 5008Et13
0 0375 4 353E+1 3
0 0575 46856E+13

Ai 1.637 30 3,274 60 0 1
1,637.30 3.274 60 0 0
1.637 30 3,274 60 0 C

)0E+00 6 49E-04

5 7053E-09
1 3124E-32 1.637 30 3.274 60 0 0850 2.823E+13

Cm-243 1 1419E-07 1.637 30 01250 1 865E.13

Cm-244 1 6522E-05 1,637 30 E-02 541E-02 02250 Z437E+13

Ca-60 7 4047E-07 1 21E-03 2 42E-03 0.3750 1 060E+13

Cs-134 2 04 0 00E+00 3 35E-02 6 70E-02 0 5750 - 1 752E+14

Cs-135 0 0 00E+00 5 64E-03 1 13E-02 0 8500 2140E+12

Cs-1 ' 3,274 60 0 00E+00 2 35E+03 47
1.637 30 3,274 60 0 00E+00 1
1,637 30 3,274 22500 4 72E+06

Fe-55 1,637 30 3,274 7 46E-03 2 7500 4 650E+06

LI

H-3
1-129

1.9698E-03
7.5300E-07

E+00 6 45E+00 3 5000 2-694E+03
0 OOE+00 1.23E-03 2 47E-03 I 5 0000 I 101E+03

Kr-85 4 11
Np-237 9 57

O 0 O0E+00 6 74E+01 1.35E+02 70000 1205E+02
3.274 60 000E+O0 1 57E-02 3 14E-02 I 11 13 _4E3+01

Pa-231 3 9379E-4
Pb-210 3.3115E-1

i | Pm-147 92402E4-
*Pu-23S 16217E-C
Pu-239 4281 0E4-

I 3.274 60 OOE+00 6 45E-06
2 3,274 60 0 O0E+0 5 424-07

1.637 30 3,274 60 0 00E+00

1 29E-05
1 08E-06
3 03E+00
5 31E+01
1 40E+00
7.97E401

1.o u 07A _n n,
1 ,637 30 35,774 Du u t
1,637.30

PU-240
Pu-241
Pu-242
Tii-226

L- Rai-228
Ru-106
Se-79

2 4333E04
I 6242E-02

1,637.30
3,274 60 0 O0E+00 2 66E+01
3.274 60 0 O0E+00 5.95E4
3.274 60 O O0E+uO 1.48E-06

5 32E+01
1.1 9E-43
2 95E-06
1.02E-1 0
6.95E-07
4.23E-02

E-14 1.63730 3,274 60 OOE+00
2 1225E-10
1 2930E-05
I 1571E-05
1 3472E+00

1,637.30
1,637.30

3,274 60

E-02 3-79E-02

. TSr-90
L Tc-99

I
3,274 60 0 00E+OO 2.21 E+03
3,274 60 0.00E+0O 6 92E-01
3,274 60 0 OOE+00 2 03E-08
3.274 60 0 OOE+00 1.37E-04

4 41 E+03
1.3SE+00
4 06E-08I A,22

1,637.30
E-14 1,637.30 3,274 60 0 00E+00

1,637.30 3,274 60 0 OOE+00
1637.30 3,274 60 0 OE+00

E 4 _ nA _,. , .,,c | AA
U-232 1 79E-04

3 6275E-09 1,6I3i7
1 8562E-04 1,637.30

3,27460
3,274 60

E-04 Thermal Power
E-05 Nominal Heat Bounding
E1 Output Heat Output
E2 (Watts) (Watts)
E-02 2.74E+01 5A.4E.01
E-44 Total Total

L

U-235 -2.7235E-06 1,637.30 0 00
U-236 I 5493E-05 1,637.30 3,274 60
U-238 42851E-09 1,637.30 0 00
Y-90 1 3475E+00 1,637.30 3,274 60
Other Racdonuclides

1 14E
0 00E+00 2.21 E+03 4 41E+0 3

2 24E+03 4 48E+03

IUl. Template rys rMBrir_ v7nE [r!

Ternpiate Selecton Summary _

From SF0 Used
ReactorModefiltor Lf~WA LIGHTr WATER

Fuel Cladding ALUM
SOL HNM Constituents U U

BOLEurlichmient% 9319412969 60to 100

Ii jBurnup Summary (MWd) r

_ Ftr.- SFD Eate

3asis for Parameter Differences

Basis for bumup used In estimate'

I

.
_ ._-

Nominal
Boundis _

0 471 lNormal tunip catiamaed komf leheavy meiral moss destryed
Bonybmari assaimed ID be Wmc6 enomal bjiumu

==::I
Estimated Bumup/

Bumup Multiplier Giver. Bumup
104 3 40 1
2081

Estimated0 EOL HM/Glven EOL HM
1 1 031Nominal F

Nvm-dt
l X l - --

'Reactor sutldown. core removal. storage. shipping or other date corfirming that irradvaton ceased for fuel
0
Total bumzup for ant luel associated with tas worksheet must be divided by SOL heavy metal mass to get specific burnup values (MWdM)

I
I

DOEISNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fued and Tenplate Inrmsons > W., ,

Fuel Name. PATHFINDER (SUPERHEATER)
SNF ID 1 166

Fuel Units & Desxr: 411 - ROD
Heavy Metal Mass: BOLt54 54ktg EOLt52 60thg
ROD Storage Site, INEEL

'Fueldecay start date. 1967
Estimate, as of: 2030

Template: Pathtinder (Lght Water, SST, 60 to 100%- U)
2Template Bumup(MWd): 6.01

Template BOL Heavy Metal Mass (MT): 000012882
TemnIat D-ev re 50v ears

Estimated
Canister usage:

1 txt 0o
357

-

11. Fstinates . m X.x b Ye Yb. Gamma Sources

Photon Total
CiJMWd From Normnal , Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Fladionuclide Template Fuel Burnup (MWd)W Burnup (MWd) (Ci) lnventorles4C() Inventoriee(Ci) Group (bounding)
Ac-227 34276E-08 1,82478 364955 0008+0 625E-05 125E-04 Avg MtV
Am-241 1 1458E-04 1,82478 3,64955 000E+00 209E-01 418E-01 00150 1903E+14
Am-242m 7 9468E-09 1,824 78 3,649 55 0 00E+00 1 45E-05 290E-05 00250 3955E+13
Am-243 9 8386E-10 1,824.78 3,649 55 0 00E+00 1 80E-06 3.59E-06 00375 3429E+13
C-14 22978E-04 1,82478 3,64955 00OE+00 4 194-01 8.39E-01 00575 3wS8E+13
C138 1 2261E-06 1,824.78 3.649 55 000E+00 2 24E-03 4 47E-03 00850 2.228E+13
Cm-243 I 7271E-10 1t82478 3,64955 008E+00 315E4-7 6.30E-07 01250 1445E+13
Cm-244 I 3058E-09 1,82478 3,64955 0o0E+00 2 38E-06 4 77E-06 02250 1920E+13
Co-60 9 8636E-03 1,824 78 3,649 55 0 00E+00 I 80E+01 3 60E+01 0 3750 8.374E+12
Cs-134 19617E408 1,824 78 364955 0OOE+00 3 58E4-5 7.16E-05 05790 t 394E+14
Cs-135 30316E-05 1,82478 3,64955 000E+00 553E-02 1.11E-01 08500 1377E+12
Cs-137 1 0263E+00 1,824 78 3,649 55 0 00E+00 1 87E+03 3,75E+03 12500 3135E+12
Eu-154 2 0017E-04 1.82478 3,64955 000E+00 3 6SE-1 7.31 E-01 17500 3544E+10
Eu-155 85957E-05 1,82478 3,649 55 000E+00 1 57E-01 314E-01 22500 1796E+07
Fe-55 2.2646E-05 1.824 78 3,649 55 008E+00 4 13E-02 826E-02 2.7500 2Z447E+06
H-3 1 0835E-03 1,824.78 3,649 55 0008E+00 1 98E+00 395E+00 3.5000 2Z228E+02
1-129 7:

1.824 78 3.649 55 000E+00 1 06E-04 2-12E-04
Pb-210 1 2985E-12 1,82478 3,64955 000E+00 237E-09 474E809
Pri-147 212196E-05 1,82478 3,64955 000E+00 4205E02 81-02
Pu-Z38 2 6223E-04 1,824 78 3,649 55 0 00E+00 4 79E401 9 57E-+1
Pu-239 6 6739E-04 1,824 78 3,649 55 0 00E+00 8518-01 2 44E+00
Pu-240 8 6705E-05 1.82478 3,64955 000E+00 1 588E01 316E-01
Pu-24t 34759E-04 1,82478 3,64955 000E+00 634E-07 827E+00
Pu-242 8 9717E-09 1,824 78 3,649 55 0 00+00 3 60E-06 720E-06
Ra-226 3 872OE-12 1,824.78 3,649 55 000E+00 5 47E-09 09E-08
Ra-228 8 3328E-12 1,82478 3,649.55 000E+00 9 52E78 3-04E-04
Ru-106 631464E-0 1,824.78 3,649 55 000E+00 1 12E951 - 124E-1
Se-79 I 3221E-05 1,82478 3,64955 0 00E+00 27418E42 483E42
Sn-126 -71491E-05 1.824,78 3,64955 0 E+00 210E-02 419E-02
Sr-90 9 5541E-01 1,824 78 3,649 55 000DE+00 I 74E+03 3-49E+03
Tc-99 4 6656E404 1,82478 3,649 55 000OE+00 851IE-01 1.70E+C0
Th-229 1 9085E-11 1,82478 3,649 55 000E+00 38E-08 6597E-08
Th-230 251913E-10 1,824.78 364955 016E+00 41 2-037 810 07
Th-232 83478E-12 1,82478 3.64955 000E+00 1 52E748 305E8+0
Tl-20e 1 8752E08 1,824J8 3,649255 00E+00 342E+5 6 34E45
U-232 S 0782E-0 1,824 78 3.649,55 0 oeE+o0 9 27E405 I 85E044
U-233 3e2596E4. 9 1,824J. 8 3,649 eS 0c00E+00 5 95E-06 I 19E405
Ll-234 3 9817E407 1,824 78 3,649 SS 0 00E+00 7 27E404 I 45E403
U-235 -2Z7761E406 1,824J78 0 00 1 lOE-01 1 05E-01 I IOE-01
U-236 1 6190E405 1,824J78 3.649 55 000OE+00 2 95E402 5 91E402
U-238 -Z.8547E-09 1,824J78 0 00 1.26E-03 I 25E403 126E403
Y-90 9 5557E-01 1.824J78 3.649 55 000OE+00 I 74E+03 3 49E+03
Other R~adionucklers 2.22E+03 4 45E+03
11. Template Sdetin _u~ Burnup _ n bcs>.-,r8s-rX
Template Selection Summary

From SFO Used Basis lor Parameter Differences:

Reactor Moderator- UGhTWATER LIGHT WATER
Fuel Claddrng- SST SST

BOL HM Constituents- U U
BOL Enrichment % 9314242653 60 to loo

Bumup Summary (MWd)f Basis for bumup used in estimate:
Frorn SFD Estimatedt

Nominal 1 824 78 Nnl burnup caliated tom tie Ieay meta mass desoyed.
Boundrng- 3 649 StN bim assumed to te tice randm tiup

[Checkcs ,

I I

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)'
2.1 3E+01 426E+01

Total Total

ii
U

1I

Nominal I

Estimated Bumup/
Bumup uultper Given Burmup I Estimated EOL HMWGien EOL HUM

0 72 I O
1t4310. .. I ,I Bounding I

'Reactor shutdown, core removal, storage, shipomg or other date conirlnng that irradation ceased for fuel
t
Total burrup for all fuel associated with tis wodsheet must be dvid2ed by B0L heavy metal mass to get specific buunp values (MWd'MT)
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Fuel Radionuclide Inventory Worksheet

= F.uel a Template Inlormlabo
Fuel Name PATHFINDER (SUPERHEATER)

SNF ID 1:814
Fuel Units & Descr 6 - ROD
HeavyMetal Mass BOL=0796kg EOL=0796kg
ROD Storage Site INEEL

'Fuel decay start date 1967
Estarrates as of 2030

Template Pathfinder (Ught Water, SST. 60 to 100% U)

'Template Burnup(MWd) 6 01
Template SOL Heavy Metal Mass (MT) 0 00012882

Temotate Decay Tase 50 years

Estimated
Canister usage

18"xl0
005 1

11 Estimates - m X. x, b Y. YD GammaSources
Phto loa

CdMWd From
TemplateRtadionuclide I-

Ac-227

Nominal Bounding Fuel Initial Activity - Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventones(Ci) lnventories(Ci)

15 04 30 09 0 00E+00 516E-07 I 03E-06

15 04 30 09 0 tOE+00 1.72E-03 3 45E-03

Ptnoton T otal
Energy Photons/sec
Group (bounding)

Arn-241 1-569E+12
3.260E+11Am-242m 15 04 30 09 0 00E+00 t

E-10 15 04 30 09 0.0375 2.826E+ll

E-04 15 04 30 09 6 91E-03 0.0575 3.040E+11

1 2261E-06 1504 3 69E-05 I 0.0850 136E+11

1 7271E-10 1504 2 60E-09 520E-09 I 01250 1191E+11

Cm-244 1-3058E-09 0 1 96E-08 3 93E008 02250 1-583E+11

Co-60 9 8636E-03 0 00E+00 1 48E-01

Cs-134 0 00E+00 2 95E-07

Cs-135 1504 30 09 0 OOE+00 4

2 97E-01
5 90E-07
9 12E-04
3 09E+01
6 02E-03
2.59E-03

0 3750

_Cs-
1504 30 09 0 OOE+00 12500 2584E+10

2.0017E-04 15 04 30 09 1 7500 2 922E+08

8 5957E-05 1504 22500 1 481E+05

22646E-05 15.04 3 41E-04 6 81 E-04 2 7500 2017E+04

~1 Np-237
Pa-231

Pmwi 47

I u-238L u-239

1 0835E-03 1504 +00 I 63E-02 326E-02 3 5000 1 903E+00

7;'

1 1
5i

3195E-07 1+00 1.100-05 2.20E-05 _ 5 0000 7 867E-01
I 0 00E+00 2 36E-01 4 71 E-01

3009 0 00E+00 1.73E-05 3 4
1504 30 09 0 00E+00 8.74
15 04 30 09 0 00E+00

2 6223E-04
6 6739E-04
8 6705E-05
3 4759E-04

1504
1504
1504

30 09
30 09 3 94E-03 7 89E-03

1 00E-02 2 01E-02
1 30E-3 2 61E-03Pu-240

Pu-241
IPu-242

L.. Ra-226
iRa-228

30 09 0 00E+00 5 23E-03
30 09 0 00E+00 2 97E-08
30 09 0 00E+00 4 51E-11

1 05E-02

15 04
15 04 30 09

6 1464E-15
1t3221E-05

1504
i5 04

30 09
30 09

9 25E-14 1.85E-13
1 99E-04 3 98E-04
1 73E-04 3.46E-04

i Sn-126
Sr-9O

!L_ Tc-99
_ Th-229

Th-230
Th-232
TI-208

1.1491E-05 I5 04
9 5541E-01 15 04 30 09 000E+00 1 44E+01

30 09 0 00E+00 7 02E-03
30 09 0 00E+00 2 87E-10
30 09 0 00E+00 3 30E-09

2 87E+01
1.40E-02

1504
1504 3009 0c

t 8752E-08
5 0782E-08
3.2596E-09
3 9817E-07
-2 7761E-06
1 619DE-05

15.04
1504
1504
10 n4

3009 0C
3009 oC
3009 oe
3009 00

5 64E-07 _

1 53E406 Thermal Power
9 81E-08 Nonunal heat Sounding

E-06 1 20E-05 Outiput -tHeat Outpurt
, _ . A

1504
1504 30 09

A~ 0b4A-7 h In *. t
9 5557E-01 1504

03 1.56E-03 I 60E-03 (Wattls) (wafts)

00 2-44E-04 487E-04 1 76E-01 3.51 E-01

05 83E-05 I 84E-05 Total Total
00 1 44E+01 2 87E+01

1 83E+01 3 67E+01Otfier Radionuclides

21T.-Temsnlt.Selectiom Sunmaun .vBaretIDDSaumarY, and Checks 4&

Template Selection Sumtary
From SFD Used

Reactor Moderator LIGHT WATER UGHT WATER

Fuel Cladding SST SST

BOL HM Constituents U U
BOL Enrichment % 93 14242815 60 to 100

Li Bumnup Summary (MF d)2X
S From SFD Estimated

NIombi. 15 04,
BoundingF 3 a0

L Checks

Basis for Paramneter DdIterences:

�

Nm" bid p assrned Io be 2%. c 80.L heav metal mass

oa g nbtmi assntaed It be tVcW norma! tupm
.

Estimated Bumupl
Bumup Multiplier Given Bumup Estmated EOL HI.VGiven E0L HM

I 040 098Nominal
Bounding r

'Reactor shutdown. core removal, storage, shipping or other date confinling thast Irradation ceased for uel

aTotal bumup for all fuel associated with this worksheet must be dlAded by 801 heavy metal mass to get specific bumup values (MWcdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inforabon ,

Fuel Name: PBF DRIVER CORE
SNF IDJt 167

Fuel Units & Deson 2425 -ROD
Heavy Metal Mass- BOL=571815kg, EOL=561 63kg
ROD Storge Site HNEEL

1985'Fuel decay start date:
Estimated
Canister usage:

1 8 98 j
Estimates as of. 2030

Templaler Pathfinder (Iflt Water, SST 60 to 100'. U)
'Tempate Burmup(MWd): 6S01

Template BOL Heavy Metal Mass (MT): 0 00012882
Template Decay Time 35 years

IL. Fatmantes en X. xb b y. Yb Gamma Sources

Photon Total
Ct/htWd From Nominal Bounding Fuel Initial Activiy Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclude Template Fuel Bumup (MWd9 Bumup (MWdO (Ci) Inventones(Ci) Inventories(Ca) Group (bounding)

Ac-227 2.3344E-08 9,621 24 19242 47 0 OOE+00 2 25E-04 4 49E-04 Avg BeV

Am-241 1 1135E-04 9.62124 1924247 6OOE+00 107E+00 214E+00 00150 1436E+15
Am-242m B 5075E-09 9.621 24 1924247 0OOE+00 8 19E-05 1 64E-04 00250 2.985E+14
Am-243 98519E-10 9,62124 1924247 OOE+00 948E-06 1 90E-05 00375 2.581E+14
C-14 23012E-04 9,62124 1924247 0OOE+00 221E+00 443E+00 00575 2783E+14
CF-36 1 2261E-06 9,62124 1924247 OOE+00 1 18E-02 236E-02 00850 1 681E+14
Cm-243 2 4875E-10 9,621 24 19242 47 0 OOE+00 2 39E-06 4 79E-06 01250 1 092E+14
Crm-244 2 3178E-09 9,621 24 1924Z47 0 OOE+00 2 23E-05 4 46E-05 02250 1 447E+14
Co-60 70849E-02 9,62124 1924247 6OOE+00 6 82E+02 1 36E+03 0.3750 6313E+13
Cs-134 30266E-06 9,62124 1924247 6OOE+00 291E-02 582E-02 05750 1040E+15
Cs-135 30316E-05 9,62124 19242.47 000E+00 292E-01 583E-01 08500 1053E+13
Cs-137 1 4511E+00 9,62124 1924Z47 000E+00 140E+04 279E+04 12500 1046E+14
Eu-154 646955-04 9,62124 1924247 6OOE+00 644E+00 129E+01 17500 2715E+11
Eu-155 6 9850E-04 9,62124 1924247 6OOE+00 6 72E+00 134E+01 22500 5637E+09
Fe-55 1 2318E-03 9,62124 1924247 00E+00 1 19E+01 237E+01 27500 1 629E+07
H-3 25141E-03 9,62124 19,24247 OOE+00 242E+01 484E601 35000 1984E+03
1-129 73195E-07 9,62124 19242.47 OOE+00 704E-03 1 41E-02 50000 8313E.02
Kr-85 41287E4-2 9,62124 19,24247 OOE+00 3 97E+02 794E+02 70000 9348E+01
NR-237 1 1489E28 6 9,62124 19,24247 0 OE+00 9 1 11E02 2-21E2 110000 060E+01
Pa-231 4 52419E-8 9,62124 19,24247 6OOE+00 4 35E-04 8371E44
P-210 64476E-13 9,62124 19,24247 000E+00 620E19 1224E48
Pn-147 1 1651E-03 9,62124 1924247 6OOE+00 I 12E+01 224E+01
Pu-Zt8 2 9517E+4 9,62124 19242 47 0 00E+00 2 84E+04 2 68E+60
Pu-239 66772E-04 9,62124 19,24247 OOE+00 642E+00 926E+01
Pu-240 8 6839E4-5 9,62124 1924247 0 00+00 8 35E-071 2 67E+0
Pu-241 7t1614E-14 9,62124 19,24247 OOE+00 688E+00 I38E206
Pu-242 97171249 9.62124 1924247 OOE+00 8 90E-05 3179E-0
Ra-226 2 7654E-02 9,62124 1924247 000E+00 2 70E-048 341E-04
Ra-228 829286-12 9,62124 1924247 0008E+00 7598E4-08 60ETm7
Ru-236 3 8419E-10 9,62124 19,24247 0OOE+00 3 77E406 3m54EHt6
SU-79 13223E-05 9,62124 19,24247 006E+00 327E6-03 274E1-0
S-126 - 1493415-0 9.62124 19,24247 8OOE+0 1.11E-01 221E-01
Sr-90 I 3649E+00 962t24 19,242 47 O OOE+OO 1 3tE+04 2 63E+04
Tc-99 4 6656E404 9,621t24 19,242 47 OOOGE+OO 4 49E+00 8 98E+OO
Th-229 1 4547E-05 9.62124 19t24247 OOE+00 1 40E-07 2-80E107

Tli-232 8 3361tE-12 9,621t24 19,242 47 OOOGE+OO 8 02E408 It60E407

TF-208 Z.1664E408 9,621t24 19.242 47 0 OOE+OO 2 O8E404 4.t7E-44
U-Zt 5 8669E408 9,621t24 19,242 47 O OOE+OO 5 64E404 t t3E403 Thermal Power

U-2t3 3 1847E409 9,621t24 19,242 47 0 OOE+OO 3 06E405 6.13E405 Nominal Host Bounding
U-234 3 8769E407 9,621t24 19,242 47 0OOOE+OO 3 73E403 7 46E403 Output "amOutpurt

U-Z35 -27T761tE406 9,621t24 000 2 28E-01 2 02E-01 2.28E-0t (Wafts) (Watts)

UI-236 I 6190E405 9,621t24 19.242 47 0 OOE+OO I 561E41 3.t2E-0t I 68E+02 3 36E.02

U-238 -2 8547E-09 9,62124 000 1 57E-01 1.57E-01 157E6-1 Total Total
Y-90 I13652E+00 9,621t24 19,242 47 OOO0E+OO t3tE+04 2 63E+04
Ottler Radkonuclirdes I S9E+04 3.18E+04

Il. Telate SdectiorSunu-ary,Burnmp Suwiuv, ad Checks'o 4 _ _ __-_ _-MI -M
Template Selection Summary

From SFD Used Basis for Parameter Differences
Reactor ModeratorUGT WR UCGHT WATER Ternplate was e i te tolowig reasons

Fuel Cladding SST SST This maitdes FathfindirTerieplate at at bi arne paraneter (enricenG matroi Fatilidera
BOL HNM Constituents U U reasonable mntch

9OL Enrichment % I1 49024597 6010 100

Bumup Summary (MWd)' Basis for bumup used In estimate:

From SFD | Estimtged
Nominal 297341 962124 hump rcakbuatd km the heouy meltrlams desbae.

Bounding 623281 19242 47 burip assuned b tew ce srsist iumnp

Checcks

Extumated Burinupf
Burnup Muitipter Given Bumup Estemated EOL HMWGiven EOL HM

Nominal 036 32.36 100
Bounding o 72 30 87l

'Reactor shutdowvn cor re moval, storage, shipping or other date confirming tihat irraciiatic n ceased for tuei

XrTotal bumnuo for ali fuel associateditih this woriksheet must Be ,ie by 80L havyrnetal rnass to gel specific 6urnpy values (M~vdMT)

L
L

Uj
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Fuel Radionuclide Inventory Worksheet

LFuel an Template Inormation
Fuel Name PEACH BOTTOM (ASSEMBLY)

SNF ID4 385
Fuel Units & Descr: 2 - 7 X 7 ROD ARRAY
Heavy Metal Mass, OL=28.335kg EOL=285 3058g

ROD Storage Site INEEL

'Fuel decay start date 1976

Estimates as of 2030
Template PWR (Ught Water. Zirc, 0 to 5%, U)

'Templal. Bumup(MWd) 61.92

Tempate BOL Heavy Metal Mass (MD) 0 00176911

Te__late Decay Time 50 years_

Estimated
Canister usage

18'x15'
I 100

r . s

'11 Est se+ ' M' m x. X, b Y. Yr. Gamma Sources
.. 

Pht..oa
^ . _ . . * .

CiIMWd From - .Nomimal Bounding Fuel binbal Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup/MWd)
t

Burnup(MWd) (Ci) Inventore(Ci) 'Inventones(Ci)

IPhoton Total

Energy Photons/sec
Group (bounding)

Radionuclide I Avg MeV619UE06

5 762 77 0 00^+00 4.25E+02 8 50E+02 j_ 0 0150

11 1.54E+00

1 80E+00 3 60E+00 3

2,881.39 5,762 77 0 00E+0^ 1 38E-01 81E+13

E+0^ 2 31E-03 4 2421E.13
t1611E+18

0 2250 2-067E.13

O_ o 3750 8-927E+412

5,76277 000E+00 7.57E-04 1 51E-03 I 05750 2102E+14
a 32E-02

2.85E+03 5 70E+03
I 74E+01 3 48E+01 5743E+10

2,881 39 576277 000E+00 6 27E-01 9 439E+0'

00 3 327E+07
I 1 Fe-55 7.9296E-07

W H-3 8 9486E-3
Li 1-129 9 8288E-07

Kr-85 1 0707E-02

- Np-237 I 1927E-05

r Pa-231 I 4703E-09
Pb-210 1 6828E-10
Pm-147 6 9606E-06

i Pu-238 66263E-02

35000 25374E.06

50000 1 015E.06

S 17E+01 7 0000 13269E+05

5.762 77 I 6 87E-02 t1 ooro 1.342E+04

1.39 5,762 77 I 8 47E-06

1 39 5,762.77 9 70E407

2,881 39 5,76 2 01E-02 4 01E-02

2,881 39 E+00 1.91 E+02

t 1618E-02 0 0wE+w 3

1.5142E-02 5.762 77 000+00 A +01

5,762 77 2.52E+03
Pu-241

5,762 77 0 OOE+00 I 85E-01 3 70E-01
Pu-242 64
Ra-226 2.881.39 5,762 77 6 2 22E-06

Ra-228 2,881.39 1-53E-08 305E-08

Ru-1 06 E-14 2,881.39 D 5 88E-11 I18E-10

E-05 2.881 39 5,72.77 0 OE+00 3 57E-02Se-7
2 521 E-05 2,881 0 OOE+00 726E-1

6 4163E-01 7 iGOE!00 I 403

39357E-04 5.76277 0 00E+00 227E+00

Th-229 1.564 5,762 77 0 C 9 02E-07
05 1 61 E-04

Th-230
Th-232 2,881.39 1 53E-08 3 06E-08

Aw 4 3E-0 8 72E-0492RAI8139T1-208 -.+0 1 .180 23_8_. 91 l�ower
. _ 

,

- U-232 4 1005E-07 2,881.39
2 5856E-08 2.881 39
C 9$E.05 2.88139

5,762 7 E+OO t.18E403 2 36E403 lal Power

E+00 7A5E-05
0 OOE+00 1.52E-01

Nominal Heat Bounding
Output Heat Output
(watts) (Watts)5,21.1 . 1_948.02

U-: -1 4487E-06 2,881 39
7 - -- --O U oR1S

I1511E402 I IOEE421 518-02 1108-02

8OOE+00 2 19E-02 t21E+01 to04E+t2
U-236 75888-C6 Z ooS

U-238 -2 6129E-07 2b8139
Y90 641wE41 2,881.39
Othler Radionuclides

ll. T nte Selection 9ury,Burnup Sumv.ary end Checks

TempTemi Selection Summary

From SFD Used fl

Reactor Moderator- UlGifWATER UGHr WATER

Fuel Claddeig ZIRC
OL NM Constituents U U

01O Enrichmenl % 2 429812544 0 to SL BmpSummary iN~i dZ'B

em From SFD Estimated

Nominal 2 476 7 2 881 N

B ountmg[ 2 47597 9i 76 T

~ r .i

9468-02 9 388-02
9 46E402 9 35E402 Total Total

00 OE+OO I I
-+03

.

ns.;. , Dsn_ f rtfr"UYe.
- -

asis llor bumup used in estimate:

xBBit Surrip caloak ed kms le " WW Brl lmass ilSBreye I

sendrg -u. as iurixl lo be Wmc etmral hm*a

'Total bumtup for at fuel associated with this woritsheet must be dvilded by BOL heavy metal mass to get specitic bumup values (MWdMlT)

MarCh 2003
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Fuel Radionucihde Inventory Worksheet
L Fud and Template Infornmadon_,

Fuel Name. PEACH BOTTOM RODS
SNF ID t 386

Fuel Unlts & Descr. 20- ROD
Heavy Metal Mass: BOL.79kg, EOt.71 12kg
ROD Storage SneO INEEL

'Fuel decay start date 1976
Estimates as of. 2030

Templatec PWR (Light Water. rc. 0 to 5%. U)
'Template 8umup(MWd). 61.92

Template BOL Heavy Metal Mass (lT) 0 00176911
Te-mita Decay Tlme So -ears

Estimated
Canister usage:

"IC
0 57

I _,

U. Estimates m X. Xb b Y. YD Gamma Sources

Photon Total
CL/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)O Bumup (MWd)2 (Ci) Inventonet(CI) Inventories(Ci) Group (bounding)
Ac-227 1 0733E-09 7,493 51 14,987 01 0 OOE+OO 8 04E-06 1 61E-05 Avg. MeV
Am-241 1 475IE-01 7,49351 14,987 01 OOOE+OO 11E+03 221E+03 00150 5703Et14
Am-242m 26809E-04 7,49351 14,98701 OOOE+OO 201E+00 402E+00 00250 1143E+14
Am-243 6 2484E-04 7,493 51 14,987 01 0 OOE.00 4 68E+OD 9 36E+00 00375 1 077E+14
C-14 4 7820E-05 7.493 51 14,987 01 0 OOE+00 3 58E-01 7 17E-01 0 0575 1 348E+14
CP-36 8 0297E-07 7,493 51 14.987 01 0 OOE+0 D 6 02E-03 1 200-02 0 0850 6.296E+13
Cm-243 t7426E-0 7,493 51 14,987 01 OOE+D 1031E+00 2 61 E+00 01250 4189E+13
Cr-244 2 7616E-02 7,49351 14,98701 0 OOE+0 D 2 07E+02 414E+02 002250 5375E+3
Co-60 3 5610E4-4 7,493 51 14,987 01 0OOOE+DO 2 67E+00 5 34E+00 0 3750 2.322E+13

Cs-134 2 6260E407 7,493 51 14,987 01 O OOE+OO I 97E403 3 94E403 0 5750 5467E+14

Cs-135 I 4433E-05 7,493 51 14,987 01 0 OOE+00 8E-01 216E-01 1S000 338E+12
Cs-137 98 870E-01 7,493.51 14,98701 O0E+DO 7 41E+03 I 48E+04 12500 3397E+12
Eu-154 6 0320E403 7,493 51 14,987 01 O OOE+DO 4 52E+0i 9 04E+01 I175D0 I1493E+11I

Eu-155 2 1770E404 7,493 51 14 987 01 0OOOE+DO 1 63E+00 3 26E+00 22500 2455E+07

Fe-55 7 9296E407 7,493.51 14,987 01 0OOOE+OO 5 94E403 I119E402 27500 8652E+07

H-13 8 9486E403 7,49351 14,987 01 'OOOE+OO 671E+01 1 34E+42 3 5000 6 172E+06

1-129 9 8288E407 7,493.51 14,987 01 0 OOE+OO 7 37E403 I 47E402 5 oooo 2 638E+06

Kr-a53 t 0707E402 7,493 51 14,987 01 0 OOE+OO 8 02E+01 1 60E+02 7 0000 3 039E+05

Pa-231 1 4703E-09 7,493.51 14,987 01 0 OOE+OO I IOE-05 22OE0E5

L
Pi-210 I 6826E-10 7,493 51 14.987 01 0 OOE+00 1 26E-06 2 52E-06
Prm-147 6 9606E-06 7,493 51 14,987.01 0 OOE+OO S 22E-02 1 04E-01
Pu-238 6 6263E-02 7,493 51 14,987.01 0 O0E+OO 4 97E+02 9 93E+02
Pu-239 1 1618E-02 7,493 51 14.98701 000E+OO 871EE+41 174E+02
Pu-240 I 5142E-02 7.49351 14,98701 0 DOE+0 1.13E+02 2,27E+02
PU-241 4 3766E-01 7,493 51 14,987 01 0 000.00 3.28E+03 6 56Ee03
Pu-242 6 4260E-05 7,493 51 14,987 01 0 0OE+00 4 82E-01 9 63E-01
Ra-226 3 8501 E-1 0 7,49351 14,98701 0 0OE+00 2 89E-06 5 77E-06
Ra-228 5 2955E-12 7,493 51 14.987 01 0 DOE+00 3 97E-08 7 94E-08
Ru-106 20413E-14 7,493 51 14,987 01 ODOE+00 1 53E-10 306E-10
Se-79 1 2376E-05 7,493 51 14,987 01 0 O0E+OO 9-27E-02 1 85E-01
Sn-126 2 52100-05 7,493 51 14,987 01 0 DOE+00 1 89E-01 3 78E-01
Sr-90 64163E-01 7,49351 14.98701 00OE+00 481E+03 962E+03

L

Tc-99 3 9357E404 7;493 51 14;987 01 0 OOE+OO 2 95E+OO S 90E+OO
Th-22 I 5644E-10 7,493 51 14,987 01 0 DOE+OO I 17E406 2.34E486
Th-230 2 7972E48a 7,493 51 14,987 01 0 oOE+00 2.10E404 4 19E044
Th-232 5 3036E-12 7,493 51 14,987 01 ODE+00 3 97E408 7 95E408
Tt-208 1 5136E-07 7,493 51 140987 01 0 -0E+2 1.13E9-0 227E-03
U-232 41005E-07 7.49351 14,98701 00OOE+00 3.07Et03 6915E003
U-233 2sas56E-08 7,493 51 14,987 01 O OOE+OO I194E404 3 88E044
U-234 5.2665E405 7,493 51 14,987 01 0 OOE+OO 3 95E-011 7 89E-01
U-235 -1 4487E406 7,493 51 0 DO 4.15E403 0 OOE+DO 4 15E403
U-236 7s5888E-06 7,493 51 14,987 01 0OOOE+OO 5 69E402 1.14E401
U-238 -2 6129E407 7,493 51 0 DO 2.59E402 Z.39E42 2-59E402
Y-90 6 4180OE-01 7,493 51 14,987 01 OODOE+OO 4 81E+03 9 62E+03
Oth8r Radionuclides 7 14E+03 1A3E+04

ilU. Template Setetion Sanrmv, Burnup Summary. and Checks,.-
Template Selection Summary

From SFD Used asis for Parameter Differences'
Reactor Moderator UGHT WATR UGHT WATER

Fuel Claddig ZIRC ZIRC
BOL H Constrtuents U U

BOL Enrkchment % 2 43 0105 t

Bumaup Summary (MWd) Bas for bumup used in estimate:
From SFD Estnted

Nom, 8097 7 493 51 N bAsp CaLatd from re theay rmet mass destroed
Boundg 94326 14 987 01 Wm*drg u asmed tr, be tice soikut kum

Checkts

Est[Bunded Burnup
Burnup MuWM Given Bumup Estimated0 EOL Ht/Given EOL HMt

Nominal 521 9z|5
Boundmg S 4 15 8' 9

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Waft) (Watts)
1,36.E02 2,71E.02

Total Total

J

Li
Ui

'Reactor shutdown, rore removal, storage, shipping or other date confimilng hat Irrabation ceased for luet

'Totat bmuP for alt fuel associated wth this worksheet must be civided by Bi3L heavy metal mass to get specific bumup values (MWd`nT)
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Fuel Radionuclide Inventory Worksheet

,4 Fuel aud Template la Irn-o s.
- Fuel Name: PEACH BOTTOM UNIT I CORE I

SNF ID #r 169
Fuel Units & Deocr 2 - SCRAP
Heavy Metal Mass BOL=3 746kg EOL.3.56kg
ROD Storage Sne INEEL

'Fuel decay start date 1969

Estimates Os of 2030
Template FSV (Grapte, Graphnte 60 to 100%,. Th & U)

2
Template Bumup(mWd) 1270275

Template BOL Heavy Metal Mass (MI) 0 012702752
T-.nm iWi. Dlcy Ti.. 50 years

Estimated
Caister usare-

08-x15
I OtS57-

lt. Estimates I m X.. x. b . Y. Yb - Gamma Sources

Ci/MWd From
Tempknte

Nominal Bounding Fuel Ininal Actily Nominal Fuet Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWd) (Cl) lnventoiesaCi) Inventones(Ci)
OOE0 460

Energy Photons/sec
Group (bounding)

Radionuctide
.2A Ak-tA ._1 (b a 5 0 O70 4E0_ Ac-227 42062E-06 17 lb8

Am-241 3.2229E-03 176 28

Am-242m 22381E-06 17628

Am-243 4 6006E-05 176 28

G-14 2 3082E-05 176.28

0 0OE+00 5 68E-01 E+13

0 00E+0O 3 95E-04 0 0250 3.543EU12

77 0 00E1+00 o 0375 320752+12

352 57 0 00E+00 8 14E-03 0 0575 3=tE+12

Cl-36 1 0667E-06
Cm-243 _ 17602E-05
Cm-244 3 6307E-03
Co-60 6-2585E-05
Cs-134 2 4585E-07

352 57 0 e 3 76E-04 I 0 0850 2005E+12

528 352 57 0.0
5.28 352.57 0 C

13 6 21E-03 2 t250 13t9E+12
E-01 1 28E+00 0 2250 t 736E+t2

17628 352.57 E42 2.21 E-02 0 3750

176 28 4 33E-05 8 67E-05

Cs-1 35
Cs-1 37

176 28 0 4 36E-03 11

176 28 0 OOE+00 1 65E+02 E10

Eu-1544bOU.
F..,-ISS 12793E-04

17E 0 00E+00 8.27E- O 0 4 734E+09

0 00E+00 272500 3379E+05

_~~~ _ Oia^i1 -
- Fe-55

1129
Kr-85L- NP-237

8s l~w~lt - 352 57 0 00E+00
352 57 0 0uE+00
352.57 000E+00

2 89E-07 2 7500 607E+59
3 94E-01
3 56E-44

3 5000
S t000017628

17628
176 28

1 78E-04

Pa-231 4 7360E46 176 28

f Pb-210 2.1901E-09 17628

Pm-147 28781E-06 17628

_ Pu-238 1 4430E-01 176 28

352.57 0 006+00 2 64E+00
352.57 0 006+00 2 216-03
35Z.57 0 00E+00 8 356-04

352 57 0 006+00 3 86E407

352 57 0 006+00 5 07E-44
352 57 0 00E+00 2 546+01

E+02

Pu-239 13572E-C
Pu-240 2 7537E-C
Pu-241 9 3995E-C

Pu-242 3 8866E-C

8 352.57
8 352 57

5 09E+01
4 78E-02
9 71E-02

17628
17628

352 57 0 00E+00 1 66E+00 - 331E+00

0 00E+00 6 85E-04 1.37E-03
O00E+00 7 27E-07 1A5E-06

000E+00 1 62E-04 324E-04Ra-226 E.-9 17628
-

Ra-228 9 1949E-07
Ru-106 1.1667E-15 352 57 0 00E+00

352 57 0 00E+00
3 4411E-113
3 7.43E-03
3 7 82E-03Se-79

Sn-126
Sr-90
TC-99
Th-229

2.1 074E-C
E-05 176 28 352 57

-01 176 28 352 57

E-04 176 28 352 57
-05 176 28 352 57

0 00E+00 1.56E+02 313E+02

0 00E+00 5 87E-02 1 174-01

0 00E+00 233E-03 477E-43
0 00E+00 4 02E-05 8 05E45

3 71 E-04 3 58E-04 3 71 E-04Th-230 22822E47
Th-232 -6 9673E-8
Tl-E608

- U-232
5 1524E-04
1 3950E-03

* 2 0602E-03
2 9513E-04
-1 7343E-06
8 6281 E-06

i.57 0 00E+00 1 .82E401

17628 0 00E+00 2 46E-01 -- 4 tE-U1 _ . Thermal Power

352 57 0 00E+00 3 63

352 57 0 00E+00 520

0 00 7 41E-04 4.35

352 57 0 0E+00 1.52

7126E-01
1 04E-01

jonuttou H Hemt ElOundtng
ou4put H)eat Output

7A41E 44 - 0I (Wst ts) twatts) -

3 04E-03 I 2 82E+00 5.3E++00

7 37E-06 Total Totai
U-238
Y-90

-5 6065E-C
8 8642E4-

000 7.37E-06
352.57 0 00E+00 1.56E+02 3 13E+02

1.59E+02 319E.02

From SFD Used

Reactor Moderator GRAPHITE GGRAPHITE

Fuel Cladding GRAPHITE GRAPHITE

BOL Hti Constitunts __Th awd _U T n

SOL Enrichment % 93 333 60 t 100

I. I

I Basis for Parameter Differences-

Basis for burnup used In estimate:IBumup Summary (MW0e .

From EFD Estkat d

NomIn | 7 t cakdiated irc to e beavy mwal butr destopd

1ound |3an e ss t I ti tice 11m1si bl52S

Estmated Bumupt
Bumup Multiplier Given Bumup Estimated EOL HMGhven EOL HM

Nom ial 047 1-'

Do.inrsieg i '- __

i .

Reactor shutdown. core removail storage. shippingor other date confirmiing Vila Irracialtn ceased br fe

'Totai bump for all fuel associated wth his worksheet must be divided by SOL heavy metal nass to get specific bumrup vakues (MWdtl)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel AMd Template Information t 2,

Fuel Nane PEACH BOTTOM UNIT I CORE I
SNF ID - 170

Fuel Units & Descr. 814. CONCENTRIC TUBES
Heavy Metal Mass: BOL=1707.365kg EOL.1660.153kg
ROD Storage Site INEEL

'Fuel decay star date: 1969
Estemates as of 2030

Template FSV (Graphite. Graphite. 60 to 1 00%. Th & U)
'Template Burnup(MWd): 1270275

Template BOIL Heavy Metal Mass (MT): 0 012702752
Temnplale Decay Trne 50 years

Estimated
Canister usage:

t18'x15
62 62

11. Fstimales . m X. X b Y. Yb Gamma Sources

Photon Total
CV1MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bunmup (MWd)
2  

(Ci) Inventories(Cil Inventones(Ci) Group (bounding)
Ac-227 4 2062E-06 44,64960 52.57831 0 00E+00 1 88E-01 2 21E-01 Avg. MeV
Am-241 32229E-03 44,649 60 52.578.31 0 00E+00 1 44E+02 1 69E+02 0 0150 2588E+15
Am-242m 22381E-06 44.64960 52,57831 000E+00 999E-02 1 18E-01 0 0250 5283E.14
Am-243 4 6006E-05 44,649 60 52,578 31 0 00E+00 2 05E+00 2 42E+00 0 0375 4S8Z6E+14
C-14 2 3082E-05 44,649 60 52,57831 0 OOE+00 1 03E+00 1 21E+00 0 0575 4S954E+14
CP-36 1 0667E-06 44,64960 52,578 31 0 OOE+00 476E-02 5 61E-02 0 0850 2.989E+14
Cm-243 1.7602E-05 44,649 60 52,578 31 0 00E+00 7 86E-01 9 26E-01 01250 1 6r7E+14
Crn-244 41247E-09 44.64960 52.57831 0 00E+00 1 62E+02 2 91E+02 042250 Z39E+14
Co-60 62585E-05 44,649 60 52,578 31 0 00E+00 2 79E+00 3 29E+00 0 3750 1121E+14
Cs-134 2 4585E-07 44,64960 52,578 31 0 00E+00 9 20E-02 1 29E-02 0o5750 a Bon4E+1
Cs-t35 24711E-05 44,64960 52,578 31 000E+00 13 10E+1 1550E+00 08t0t Z300E+13
Cs-137 93838E-01 44,649 60 52,578 31 000OE+00 4 19E+04 4 93E+04 12500 1 110E.13
Eu-154 4-6187E-03 44,64960 52,578031 000OE+00 2 0802 2347E+02 1a75t0 70riE+11)
Eu-155 12793E-04 44,64960 52,57831 000E+00 5718E+00 6 -73E+00 22500 5.874E+07
Fe-SS 8-19516E-10 44,64960 52,578031 03 E+00 366E-05 431E-05 27To0 9ot2E+11
H-3 8 6839E-03 44,649 60 52,578 31 000E+00 7 52E+01 84 5E+01 3,500 3t37E+06
1-129 1 0092E-06 44,649 60 52.578 31 000OE+00 451IE402 5 31E-02 soo 100 I336E+06
Kr-85 1 4981 E402 44,649 60 52,578 31 0 OOE+00 6 69E+02 7 83E+02 7 0000 1 532E+OS
_p23 I 256E0 4464 60 5257 31 _ 56E0 6 60E-01 11.0000 I 755E+04

Pa-231 4a7360E46 44,649060 52,57831 0E+0 21E041 249E041
Pts210 2 1901E409 44,649 60 52,578 31 0 00E+00 978E405 1.15E044
Pm-147 2S8781eEm06 44,649s60 52B578o31 0P00E+00 1e29Er1 I51En1
Pu-238 I 4430E-01 44.649 60 52,578.31 000DE+00 6 44E+03 7 59E+03
Pu-239 I 3572E-04 44,649 60 52.578.31 0 00E+00 6 06E+00 7 14E+00
PFi-240 2 7537E-04 44,649 60 525781311 o 00E+OO 1.23E+01 1 45E+01
Pu-241 9 3995E403 44,649 60 52,578.31 0 00E+00 4.20E+02 4 94E+02
Pu-242 3 8866E406 44.649 60 52.578.31 0 OOE+00 1.74E401 2 04E1-1
Ra-226 4 124,3E409 44,649 60 52.578 31 000DE+00 I184E404 2 17E044
Ra-228 9 1949E407 44,649 60 52,578 31 0 00E+00 4.1 1E402 4 83E402
Ru-106 1 1667E-15 44,649 60 52,578 31 000OE+00 5.21 E-1 1 6 13E-11I
Se-79 2 1074E-05 44,649 60 52,578 31 000OE+00 9 41E-01 1 11E+00

Fue Clddn GRPHT GRHT

Sr-90 8 8642E-01 44,649 60 52,578 31 0 00E+00 3 96E+04 4 66E+04
Tc-99 3.3323E404 44,649 60 52,578 31 00O0E+00 1 49E+41 1 75E+01
ThrZ29 1.3517EOS5 44,649 60 52,578 31 000OE+00 6 04E-01 7 11E-01
Th-230 2.28?2E407 44.649 60 52,578 31 000OE+00 1 02E-02 I 20E402
Th-232 -6 9673E-08 44.649 60 0 00 1 69E-01 I 66E-01 I 69E-01
Tl-208 5.1524E404 44,649 60 52,578 31 000OE+00 2 30E+01 2 71 E+01

U-2 I 3950E-03 44,649060 52,578 31 0 01E+00 6 00E+Ot 7 33E+O Thermal Power
U-233 2 0S02E403 44,649 60 52,578 3b 0 0uE+00 9 20E+Ot I 08E+02 Nominal Heat Bounding
U-234 2 9513E404 44.649 60 52,578 31 000OE+00 1 32E+01 I SSE+Ot OutputM Heat Cutpurt
U-235 -1.7343Er06 44,649 60 0 00 33Esa1 2 60E-01 3 3tE-1 (Watts) (Wafts)
U-236 8 6281 E-06 44,649 60 52,578 31 0 00E+00 3 85E-01 4 54E-01 71t3E+02 8,40E+02

n-238 -5a6065E4 44,649944a60 000 3a36E4n 3 3m11Eem3 3s36Ees3 Total Total
Y-90 8 8642E-31 44,649 60 52,579 31 0 00E+00 3 96E+04 4 65E+04
Other Radionucli1des 4 03E+04 4 75E+04

CI. Templae Seltebon Summy Bu mup S mry, and Checks - 1 00
Templaute Selction SummarY

From SFp Used Bass or Parameter Druerences-
Reoctr Moernp toa GRuAPHITE GRwb iTE

Fuel Cladding GRAHrrE GRAPHnTE

BOIL HIJ Constttuents Th andt U Th andt U
sOIL Enrichmnent % 93.1525882 60 to 100

Bumlp, Summary (M1Wdf Basis for bumup used in estimate:

From SFD | Estimated

Nomba 44,649 60 Nomf nal mkulpawlhis ftne heavy rrettl mass desryd

Boun dns2583 892399X 8"rN bumup tal eni tm SFD (cmverW lo MWdl

Checkit

Estimated 8umupl
Burnup Multiplikr Given Bumnup Estimaded EOL HM/ivern EOL HM

Nsominal 026s| to

Bound g 0 31 t 70

'Reactor shutdo-n. core removal, swcage, shipping or othefr date confirmirg VWa Irradiabon ceased for ruet

~Total bumnup for all fuel assocaated wlth this worksheet must b e divtded by EOL heavy metal mass to get specific bumup wvalues (MWdUT)

L/

19

L
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- Fuel Radionuclide Inventory Worksheett -

L Fue and TemplateIfmfornmation m , 9 ,,
Fuel Name PEACH BOTTOM UNIT I CORE It

SNF ID# 171
Fuel Units & Descr 787 -CONCENTRIC TUBES
Heavy Metal Mass BOt.1389 055kg EOLt1289 657kg
ROD Storage Sdte INEEL

'Fuel decay start date 1973

Estmated
Canister usage

60,^v54Estimates as of. 2030
Template- FSV (Graphite. Graphite 60 to 100,. lh & U)

'Template Burnup(MWd) 1270 275
Template DOL Heavy Metal Mass (MT)- 0 012702752

Template Decay Tmse 50 years

L Estmtes m - ^ 5 x, b Y. Yb 4 Gamma Sources

CilMWd From - Nominal Bounding Fuel Imtial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Bumup (lMWd)' - (Ci) hventores(CO ) ^nventones(CiO

I noton totalI Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
Am-241
Am-242m

42062E-06 94,003 34 101,007.91
3.229E-03 94,003 34 101,007.91

4.25E-01 Avg MeV
3 26E+02 0 0150 4 972E+1 5
2.26E-01 I 00250 1t15E+152.2381 E-06 94,003 34 :-O0

An-243 4 6006E-05 94,003 34 E00 4 32E+00 4 65E+00 00375 8.811E+14

C-14 ) 00E+00 217E+00 2 33E+00 a
CI-36 1.007 91 0 00E+00 1 00E-01 1.08E-C

Cm-243 101.007 91 0 0E+00 1 65E+00

Cm-24 94,003 34 101,007 91 0 0 E+14

94.003 34 101,007 91 0 C o 03750 2154E+14

2 4585E-07 94,003 34 101.007 9 2.48E-02 0.5750 3.335E+15

Cs-135 2 4711 E-05 94,003 34 101,007
Cs-137 9 3838E-01 94,003 34 101,0071
Eu-154 4 6887E-03 94,003 34 101,007 S

0 00E+00 2 32E+00 2.50E+00 0 8500 4 419E+13
O00E+00 8 82E+04 948E+04 1 12500 2133E+13

300E+0v 441E+02 4.74E+02 17500 13565E+12

Eu-155 1.2793E-04 0 00E+00 1.20E+01 1.29E+01

Fe-55 81 0 00E+00 7.70E-05

H-3 101.007 91 0 00E+00 1.58E+02

1-129 101.007 91 0 005+00 9 4

8 28E-05
1 70E+02
1 02E501
1 51E+03
1.27E+00
4 78E-01

+06

Kr-E 94,003.34 101,007 91 0 C
94.003.34 101,00791 0t

7o000o 2 943E505
11.0000 3 372E+04

4.7360E406 94,003.34

-? Pb-21 0

PrnPm-147

Pu-238

2.1901 E-09 94,003.34 2 08E04 2 21E-04
E+00 2 71E-01 2 91111 -0

-

101.007.91 000E+00 1.36E+04 1 46E+04
I 0 O0E+00 1

P, 14 94.003.34 I 0 O0E+00
3 94.00334 101,007.91

3 8866E-06 94,003 34
4 1243E509 94,003 34

101,007.91 3 65E-01 3 93E-01
3 88E-04 4.17E-04
8 64E-02 9.29E-02Ra-228

Ru-t 06
Se-79
Sn-t26
Sr-90

9 1949E-07
t 1667E-15
2 1074E-05

94
94.00334 101,007.91 0 00E+00 110E-10
94,00334 101,007.91 0 00E+00 1 98E+00
94,003 34 101.007.91 0 00E+00 2 095+00
94.003 34 101.00791 0 005+00 6335.04

1.1 8E-10
2 13E+00

E-04 94,00334 101,00791
1 3517E-05 94,003 34 101,007 91 t.37E+00

2 2822E-07 94,003 3
Th-232 -5.9673E-08 94,003 3
TI-208 5 1524E-04 94,003 3
U-232 1.3950E-03 94.0033

U-233 2 0602E-03
U-234 2 9513E-04
U-235 -1 7343E-06
U-236 8 6281 E-06
U-238 -5 60655-09
Y-90 8.8ti42E-01

I 0 00E+00 2.15E-02 231tE-02
1 37E-01 1.31E-01 1.37E-01

t 0 00E+00 4 84E+01 520E+01
I 000E+00 1.31E+02 141E+02
I 0 00E+00 1.94E+02 2 08E+02
I 005E+00 2.77E+01 2 98E+01

2.75E-01 1.12E-01 2 75E-01
I 000E+00 811E-01 872E-01

2 73E-03 2.21E-03 2 73E-03

Thermal Power

Nominal Hest. Bounding
Outpt z ' Heat Output

-(Watts) (watts) -
1.50E.03 I GeE+03

Total Total

000

94

_ f Template Selection Summary -
From SFO Usedt

LRector Modertor- GAP~rE GRAPHIT
Fuel Cladding GRAPHITE

Be. NM Constutuents Th and U t and U

M I BOL Enric hment % 93 15000286 600 to 00

t- 10,007 91 0 00E+00 8 33E+04 8 95E+0
8 49E+04 9 135.04

_ Basis for Parameter Differences:

-l

Li Bumup Summary (MWd)2 Basis for bumup used In estimate:

From SFD Esnatted
Nominal. 94 003.34 Nonel htW carleled from tle " metal mass destyed

Boundig 101,00791 188 006 6E dIrsng bmp taken direy tofr SFt0 (conened it lWd)

Checks .

Estemnaed 8umum
sumu munipfer Given Bumup Estirnaed EOL HMWGivsn EOL NM

Nominal |_06E_ 100
Boundglg o73 18ej

Reactor shutdawn. core removal storage, shipping or other date conirmitng that Lradcation ceased for fuel.

`Totail bumup for an lusl associated with tis worksheet must be dvided by BOL heavy metal mass to get specific burnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infor by..'~ "I

Fuel Nmne: PEACH BOTTOM UNIT I CORE II (INTACT)
SNF tD 11- 206

Fuel Units I Descr 9 - CONCENTRIC TUBES
Heavy Metal Mas BOL.11 925kg. EOL1 I977kg
ROD Storage Site INEEL

'Fuel decay start date: 1974
Estmated
Canister usage

18'x1S
0 069

Estimates as ofl 2030
Template FSV (Graphite, GrapNte. 60 to 100.- lh & U)

'Template Burnup[MWd): 1270.275
Template BOL Heavy Metal Mass (MS) 0 012702752

Template Decay Time: 50 Vears -i
H. Fsomates n X. - mxX. b Y. Yb | Gamnma Sounces

Photon Total
CUMWdI From Nominal Bounding Fuel Inmbal Actmvty Nominal Fuel Bounding Fuel Energy Photons/wre

Radtionuclide Tempbtte Fwel Burnup (MWrl) Burnup (MWrJ)t (C i) InventonesdCi) Invent riesdCi) Group (bounding)
Ac-227 4 2062E-06 674 97 86705 0 OOE+O0 194E-03 3 65E-03 Avg MEeV
Am-241 32229E-03 674 97 867.05 0 00E+OO 2 48E+00 Z579E+00 0.os50 4269E+13
Am-242m 22381E-06 674 97 86705 0 OOE+00 4.2tE-03 19443E-0 0 0250 8712E+12
Am- 243 46006E-05 67497 867.05 0006E+OO 3 1E-02 3299E-02 00375 7303E+4 2
C-14 2.3082E-05 67497 86705 0OE+00 1.56E-02 200E-02 08075 8170E+12
Cl-36 t 0667E-06 67497 86705 OOE+00 7620E04 925E-04 01.8500 4930E+12
Cm-243 4 7602E-05 674 97 867 05 0 O0E+OO 1 69E-02 4 53E-02 01250 1243E+12
CEm-24 3.6307E-03 674 97 867.05 0 OOE+00 2 45E+00 3 t1E+O0 02250 42696E+12
C-60 682585E-10 674 97 867 05 OE+OO 4522E-02 7 43E-02 0 3750 15849E+12
Cs-134 2 4585E-07 674 97 86705 OOE+00 1 16+04 16 4 13E-04 0.5750 3 034E613
Cs-135 2 4702E-06 674 97 867.05 OOE+00 6867E-04 8 74E6-02 048500 3793E+04
Cs-t37 9.138E6-0 674 97 867.05 0 00E+OO 1 33E+02 8t14E+02 72500 2.831E+t1
Eu- 4 4 68872-03 674 97 867.05 0 0OE+00 3 86E+00 4 07E+60 t 7o00 I 184E+10
Eu-155 4t2793E-04 674 97 867.05 O0E+OO 863E42 4 116E-01 225W 9836EoS
FeS-5 8 1951E-10 67497 867.05 0 00E+O0 5 53E4-07 7 E-07 6 75 1561
H-3 2 6839E-03 674 97 88705 0 O0E+OO 1 94E+-0 2 46E+00 3350 5174E4
1-129 1 0092E4-0 674 97 867.05 000E+OO 6.81E44 8 75E404 SOWO 22E+04
Kr-85 13498E-042 674 97 867.05 0OOE+00 9 16E+02 1 30E+1 7wo 2527E+03
Np-237 12556E5-0 67497 867.05 0OOE+00 8 48E-03 1 29E62 1-01o 24E+02
Pa-231 4 7390E8-0 674 97 867.05 0 OOE+OO 3.20E03 4 1 5 E3
Pb-2O 2t890tE4-09 67497 867.05 OOE+00 2 48E6-03 390E6-0
Prm-147 .878124-0 674 97 867.05 006E+00 2 94E-03 2 50E-03
Pu-238 9 4430E90 674 97 867.05 0 0E+00 9674E+01 6 25E+02
Pu-239 1.3572E-41 674 97 867.05 000E+O0 9 16E-12 1 1E-01
Pu-240 2.7537E4-04 674 97 867.05 06E+00 1 46E-02 1 8 39Et-0
Pu-24t 9.3995E-03 674 97 867.05 0 O0E+O0 6 34E+00 8 tSE+O0
Pu-242 3.88646-01 674 97 867.05 0 OE+O0 2 62E+03 3 37E49 3

a-228 4.t243E-09 674 97 867.05 0OOE+OO 2 782-06 3 58E-06
Ra-228 9t1949E-07 674 97 867.05 0 0E+00 6921 E-04 7 97E-04
Ru-t06 I 1667E-15 674 97 86705 0 00E+00 7 87E-03 1 O9E-02
Sr.-79 Zt-74E-05 674 97 867 8 O 3E+O 11 42E2-03 183E-02
Sn-126 -2192E4-05 674 97 86705 0 OOE+00 3SOE4-02 1492E4-0
Sr-90 8 8942E1-0 674 97 867 05 OOE+00 S 98E+02 7 S9+02
Tc-99 3.33Z3E404 674 97 867 OS O OOE+OO 2.25E-0t 2 89E-01
Th-229 .3507E-05 674 97 86705 0 O0E+0O 9 32E403 o 17E402
Th-230 292E-047 674 97 867 05 00 6E+OO 16-01 24 1 98E-04
Th-23 -6 9673E4-08 67497 000 38E-03 113E-03 1 18E-03
T-208 86S24E-04 674 97 867 05 0 OE+00 3 48E6-03 4 47E4-0
U-232 t.3950E403 674 97 867 05 0OOOE+OO 942E-01 1 2tE+OO Thermial Power
U-Z233 2 0602E403 674 97 867 OS O OOE+OO I 39E+00 I 79E+OO Nominal Heat Bounding
U-z234 2 9513E404 674 97 867 OS O OOE+OO t 99E-01 2 56E-01 Output HeOM Output
U-235 -1 7343E406 674 97 0 00 2 36E403 I1t91E43 2 36E403 (Watts) (Wafts)
U-236 8 628tE456 674 97 867 OS O OOE+OO 5 82E403 7 48E403 1.0111.01 tnsE+rn
U-238 -S 6065E-09 674 97 0 00 2 35E-05 1 97E-05 2 35E-05 Total Total
Y-90 8 8642E-01 674 97 867 05 0 O0E+OO 5 98E+02 7 69E+02
Other Radionuchdes 6 10E+02 7 84E+02
M.TTempate Sdec00n S9ntrnay,BtuttiupStmua ry, md ChecksX _ _ ___s__ _ __ __ _

Template Srchction Summary
From SFD Used Basis tor Parameter Dffeences:

Reactor Moderator GRAPHrrE GRAPWTE
Fuel Claddaig GRAPHITE GRAPHITE

OL HU Constituents Th and U T nd U
BOL Enrittment % 93 152 60 to tOO

Bumnup Summary (MWd)z Basis tor bunnup used in estimate:
From SFD Estinated

Nomnal 674 97 -49 37 Nominal bib taken drecly frot SFO (convled to MiWd.
Boundrng 867 05 -9*73 BaraN bIJp taken diend frtim SFD tseveed to MWdt

Checks
Estmnated Bumupl

u Mu itip I Gwen Burnup Estimated EOL HMUGlven EOL NM
Nominal 0 7 -00 94

Bound-ing -011
Reactor shdown. core removal, storage, stwpping or other date contimong tat irradation ceased tor ael.

2Total burutp lor atl a associated with hs worksheet must be dviced by OL heavy metal mass to get specific bumutp Values (MWdMT)

I -

Ii

%-r

Ui
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Fuel Radionuclide Inventory Worksheet

L -Fun and Template Infortaonixat
Fue Name PNL MIXED MATERiAL EXP CC-I

SNF D # 430
Fuel Units & Descr 1 - EXPERIMENT CAPSULE
Heavy metal mass OL. , EOL23 628kg
ROD Storage Site INEEL

'Fuel decry start date 1983
Estimates as of 2030

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

'Tempiate Bumup(MWd)-: 6 01
Template OL Heavy Metal Mass (Mi) 0 00012882

T-A..ble. 1eca- TIme 35 wears

Estimated
Canister usage

18-xt15
I 0 07

D. Estimates i - -.-- 4 m X, Ib Y. Yb I Gamma Sources

Ci1MWd From Niominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWdf) Bumup (MWr (Ci) Inventones(CI) linventores(Ci)
Energy Photonslsec
Group (bounding)

Radionuclide
. _ _ n qq A A c ^.9 OcILu _a1U oz-u * as F A es_

0 00E+00 5 21 E-04 521t r-04 AVg lAvAC-227 2 3-44t-08

Am-241 1 1135E-0 0 00E+00 2 49E+00 2 49E+00

Am-242m 85 013 0 DOE+00 1 90E-04

Am-243 22.320 13 0 00E+00 2 2994E+14

C-14 22,320.13 22,320 13 ( 0 0575 3.22E+14

Ci-36 61E-06 22.32013 22,320 13 i 2 74E-02 I 00850 I SS0E+14

2 4875E-1 0 22.320 13 22,320.13 5 55E-06 _ 01250 1266E+14

2.3178E-09 22.320 13 22,320.13 517E-05 I 02250 1 679E614

7 0849E-02 22.320 13 22.320 1 E+03 1 58E+03 I 0 3750 7.322613

3 0266E-06 22,320 13 6 76E-02 6 76E-02 05750 1206E015

Cs-135 3 0316E-05
Cs-137 1 4511E+00
Eu-154 6 6955E-04
Eu-155 6 9850E-04

E+00 6 77E-01 6 77E-01 0 8500

O00E+00 3 24E+04 3 24E
22,S20 13 0 00E+00 1 49E+01 1 49E,

22.320 13 000E+00 1.56E+01 E08

Fe-55 22.320 13 22.32013 0.00E+00 27500 1 8906E+07

I\ H-3 2 5141 E-03
1-129 7.3195E-07

3 Kr-85 4 1281E-02
Np-237 1.1489E-06
Pa-231 4 5241E-08

- P1>210 64476E-13
Pm-147 1.1651E-03

J Pu-238 2.9517E-04L Pu-239 6 67726E-04
Pu-240 8 6839E-05
Pu-241 7 1514E-04

22,320 13 22,32013 E+01 3.5000 1 333E+03

22,320 13 1 63E-02 5.0D0o 5.481 E02

22,320 13 2,20 3 0 00E+00 921E+02 921 E+02 7 0000 6 052E+01

2,32013 000E+00 256E-02 2 56E-02 I 110000 6791E+00

2.32013 000E+00 1.01E-03 1 OIE-03 I
2,32013 0 00E+00 1 44E-08

22,320 13 22.320 13 0 00E+00 2 60E+01

22,32013 22,320.13 0 00E+00 6 59E+00

22.32013 22,32013 0 00E+00 1 49E+01

22,320 13
22,320 13
22,320 13

I1 94E+00 1 94E+00
I 1.60E+01 1 60E+01
0 4 40E.05 4 40E-05

Ra-226
Ra-228
Ru-1 06
Se-79

1 9717E-09
1 7654E-12
82928E-12

22,32013 22,320 13 0 00E+00 3 94E-08
22.320 13 22,320 13 000E+00 1 85E-07

22,32013 22,32013 O00E+00 411 E46
22,32013 22.320 13 0 00E+00 2 95E-01

22,32013 22,32013 0 00E+00 2 57E-01
22,320 13 22,320 13 0.00E+00 3 05E+04

3 94E-08
1.85E-07
4 11E-06
2.95E641
2 57E-01
3.05E+041 3649E+00

4 6656E-04Tc-99 22,320 1 0 1 04E+01 1.04E+01

Th-229 1 4547E-11
Th-230 1 6617E-10
Th-232 83361E-12

I TF208 2.1664E-08
U-232 5 8669E-08

' U-233 3.1847E-09
U-234 3 8769E-07
U-235 -2 7761E-06
t U-236 1.6190E-05

11U-238 -2 8547E-09

22,32013 0 00E+00 3 25E-07
22,32013 000E+00 371E-06
22.32013 000E+00 1.86E-07

3 25E-07
371E-06
1 86E-07

0.13 22.32013 0 00E+00 4 84E-04 4 84
I 

tS

22.32013 000E+00 1.31E-03 1.1 -v

22,32013 22,32013 000E+00 7.11E-05
22=0 13 22.320 13 0 00600 8 65E-03

22.32013 0 00 9 54E-02 3 35E-02

22,32013 22.320.13 000E+00 361E-01

22,320 13 0 00 1 03E-03 9 68E-04
22.320 13 22,320 13 0 00E+00 3 05E+04

Thermal Power
Nominal Heat - Bounding
- Output Heat Output

(Watts) (Watts)
3 90E+02 3 90E+02

Total Total
E+04

El Checks-, -� t- �14 1 - -,

:.+04 3.68E+04 I

* Temlate Selection Summary

7 Frfm SFD Usd Basis r Parameter Dfferences-

J Reactor Moderator LIGHT WATER LIGHT WATER ThisTer~at ws used iorUe t161wg nao

_ Fuel Cladding NOE ST Thod natces on sI pramers exsiAf dadcr (ST Its ) srvative) and midIfiment (Irdalsw)

SOL MM Constituents U U

BOL Enrichment 60 t0 100

[Bumutp Summary (MWdf :)Basis for burnup used In estimate:

From SFD I Estimated

I

Nominal Fi T 23201No biaip s NV el b b sudrbsnup
|2.32t b esmalsi t by Bss Lrg 801. heavy metal mass was twice E0L

|Checks
Estimated Bumupt

Bumup Multplier I Gven Bumup Estmted EOL HMiGlIven EOL HU

I 10 121 1____I.10Nominal
I- 1t11iILuwwyw s

'Reactor shudokwn, core removal, storage, hippng or oaeer date confirming that trradatbon ceased for iuel

'Totai bumup for alt frel assoriated wlO, this worksheet must be divided by 6OL heavy metal mass to get spesific burrnup values (MfdIVtMT)
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Fuel Radionuclide Inventory Worksheet
L FelandTemplate Infrnntion>^k+>3 A 7

Fuel Name PNI MIXED MATERIAL EXP.DCC-2
SNF tD 4 431

Fuel Units & Decr: 1 - EXPERIMENT CAPSULE
Heavy Metal Mass: 6OL. EOL-=20 631 kg
ROD Storage Site INEEL

'Fuel decay start date. 1984
Estante as oh 2030

Temnpbate- Pathfinder (Lbht Water. SST. 60 to 100% . U)
'Template Bumup(MWd)- 601

Template 80 Heavy Metal Mass (MT): 000012182
Template Decay Time2 35 years

Estimated
Canister usage.

18'x15'
0 007 i

IL Estimnates- m X. X b Y. Yb Gamma Sources

Ci/MWd From Nominal Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWdf Bumnup (MWdf (Ci) knventones(Ct) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

2 3344E-08 19489 03 19,489 03 0 OOE+00 4 55E-04 4 55E-04 I Avg. MeV
7E+00 2 17E+OD 00150 1 455E+15

-04 0 0250 3023E+14
Am-243 98519E-10 19,48903 19,48903 OOE+00 1 92E-05
C-14 2 3012E-04 19,489 03 19,489 03 0 OOE+O 4 48E+00
CI-36 12261E-06 19,48903 19.48903 0OOE+D0 239E-02
Cm-243 24875E-10 19,48903 19,48903 0 O5E+00 485E-06

14
14

4 85E-C
Cm-244 2 3178E-09 19,489 03 19,489 03 0 OOE+00 4 52E-05 4 52E-05 0 2250

19.489 C 0 0OE+OD 1.38E+03 1t38E+03 0 3750 6 393E+13
0 OOE+00 5 90E-02 5 90E-02 0 5750 1 053Ev15

It 0 8500 1 066E+13
Cs-137 1 4511E+00 19,48903
Eu-t54 6 6955E-04 19,48903
Eu-155 6 9850E-04 19.489 03

1 2500 1 060E+14
19.4 50E+1 1
19.489 03 0 OOE+00 1V

Fe-55 12318E-03 19.48903 19.489 03 ODOE+00 2 40E+01
HF3 25141E-03 19,48903 19,48903 5OOE+00 490E+01 4 90E+01

7.3195E-07 19,48903 19.48903 00DE+DD 1 43E-02 1 43E-02 50000 4786E+02
19,48903 19,48903 0DDE+00 805E+02 8 05E+02 7 0000 5284E+01

224E-02 I 11 0000 5 929E+00
Pa-231 8 82E-04

ii
Ii

P0-21 0
Pm-147 1 1651E-03 19.489 03 19.489 03 0 OOE+00
Pu-238 29517E-04 19,489 03 19.489 03 0.O0E+OO 5 75E+1

4 19,489 03 19,48903 0 00E+00 1 30E+01
5 19,489 03 19.48903 000E+00 1 69E+00

19,48903 19,489.03 0005+00 1 39E+01
19.489 03 19 489 03 0 00E+00 3 84E-06

1 30E+01
1 69E+00

Pu-241 7 1514E-0t
Pu-242 1 9717E5-0
Ra-226 1 7654E-12 19,489 03 19,48903 000E+00 3 44E-
Ra-228
Ru-106

8.2928E-12 19,489 03 19.48903 000E+00 1 62E-07 1 62E-07
1 8419E-10 19,489 03 19,489 03 000E+00 359E-06 359E-06

0 00E+00 2 58E-01 2 58E-01
2 24E-01 2 24E-01

Tc-99 4 6656E-04 19.489 03 19.4
Th-229 1 4547E-1 1 19.48903 19.489 03 000E+00
Th-230 1 6617E-10 19,48903 19,48903 000E+00 3124E-07 3124E-07

8 33617E-12 19,48903 19,48903 000E+00 3 62E-07 I 62E-07
2 1684E-08 19.489.03 19,489 03 0 00E+00 4.22E-04 422E-04 .
5 8669E-08 19,489 03 19.489 03 0 00E+00 1.14E-03 1.14E-03 Thermal Power

000E+00 621E-05 621E-05
0 00E+00 7 56E-03 7,56E-03
8 33E-02 2 92E-02 8.33E-02

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)U-235

489 03 19,489 03 0 00E+00 3 16E-01 .156E-01 I 3 40E+02 3 40E+02
9 01 E-04 8 45E-04 9 01 E-04 Total Total

Other Radionuchodes

M1. Template Selection SmInary, BAumup
ITemptate Selection Summary

2 66E+04
3 22E+04

I Checks-

From SF0 Used Basis for Parameter Differences:
Resctor Moderator LIGHT WATER Th r Teplale was used torte 1 b1asg reasons

Fuel Cladding N SST This tuelMates se at paraers escept dadrvg (ST is cuservasre) and etaniierit (w-roieM
BOL HM Constituents U U

BOLA Enrichment % 60 to 100

Bumup Summary (MWd)` Basis for bumup used in estimate:
From SFD Estamated

NomIalt 19 489 0'tNomnal tWrsip set eral bIaDsed burrp
Boundaig j 19 489 03u Bordrg bummp estiated by assaimig BOL hea" metal rMass was tWake Et

IChecks

Ii
Ij

urmupMultiplier IEstlaitaed Bumupt
Given Bumup

Nominal F-
IBound" -t

Estanated EOL HI&Grven EOL NM
I <1021

'Reactor shutdown, core removal, storage. stippaing or other date confirmirg fhat irradacon ceased for fuel

'Total burmup for al 'uel assooated with ths worksheet must be dvided by OL heavy metal mass to get specific burup values (MWdV')
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Fuel Radionucilde Inventory Worksheet

L Fuel and Temnplate Infirmationt ,
Fuel Name PNL MIXED MATERIAL EXP DCC-3

SNF ID* 432
Fuel Units 3 Descr 1- FUEL MELTED IN EXP
Heavy Metal Mass. OL. . EOL=20 365hg

ROD Storage Site: INEEL

'Fuel decay start date 1985
Estimates as of 2030

Template Pathfnder (Light Water. SST. 60 to 100% U)

'Template Burmup(MWd) 6.01

Template BOL Heavy Metal Mass (t) 0 00012882
Tem -t..+ f.v fn,.. 35 -eams

Estimated
Canister usage

18'x15
0 007j

11.Esbrnutes '. 'I-' m X. X, b Y. Yb I Gamma Sources

II. Em Rr m n aLF..e I Photon Total

- C- F.I Fnormv Photons/sec
CUMWd From _ - -nn. ..... -y r- "Y -l -u-I 7 ---

Template Fuel Bumup (MWdf Bumup (MWd)
5

(Ci) InventonesCt) Inventories(CI) .1 _& _(o~ d ~)Radionuclide
Ac-227 2.3
Am-241 1I
Am-242m 8 5
Am-243 9 8

-- --- -- A ~ r ,
t9,237 75 o Wct+wv
19,237 75 0 C

4 49t-)44 Avg MayV
264E+04 W 00150 t435.1E+5

~1 64E404 0 00250 2.9c^4E.14
19.237 75 19,237 75 0 I
19.237 75 1.90E-05 1 90E-05

C-14 19,237.75 0 4 43E+00 4 43E+w0

C0-36 19,237.75 +00 2.36E-02 1 681E+14
1.518E+14

^ Cm-243 2 4875E-10
Cm-244 2 3178E-09

19,2377 0 0E+00 4 79E-06
S 00E+00 44 02250 tA47E+14

Co-60 7 0849E-02 19.237.75 0 08E+00 E03 0A17S 1 6 30tE+t13

Cs-134 3' 'S 19,237.75 0 00E+00 5 82E-02 5 82E-02 1 0.5750 t 040E.tS

Cs-135 3C 19,237.75 19,23775 E-Ot S B3E-01 O.

Cs-137 19.237 75 19.237 75 E+04 2 79E1+04 I

Eu-t54 14 19,237 75 1 1.29E+01 t

Eu-t 55 14 9,237 75 19,23775 0wDE+wO 134E+01 t

3 19,237.75 1923775 0wDE+00 237E+01 2'

-+O8

- Fe-55
H-3
1-1-29
Kr-85
Pa-231

I Pb-210Pm-J4

2 5141 E-03 t 0 00E+00 4 84E+01 1 149E+03

7.3195E-07
4 1281E-02

1 19,237 75 0 00E+00 14
19,237 75 0 00E+00 7.9
19,237 75 0 00E+00 2.2
19,237.75 000E+00 87

5 0000 4 724E+02

11 1489E-06

7,94E+02
2.21 E-02
8 70E-04
1 24E-08

7.0000 5216E+0t
t I J000 S5853E+00

E-13 19,237 75 19,237.75
E-03 19,23775 19,237.75
E-04 19.237 75 19,237.75

-+00 2 24E+01 224E+01
E+00 5 68E+00 5 68E+00

Pu-239 66772E-04 19.2377
Pu-240 8 6839E-05 19,2377

19,23775 000E+.0 1 28E+01
19,237 75 0 00E+00 1 67E+00
19.237 75 0 00E+00 1 38E+01
19.23775 0 00E+00 379E-05

Pu-241 7 1514E-04
Pu-242 1 9717E-09
Ra-226 1 7654E-12
Ra-228 8 2928E-12
Ru-106 1 84198-10
Se-79 1 3223E-05
Sn-126 1 1493E-05
Sr-90 1.3649E+00

__- A----- --

1.38E+01
3 79E-05

19,237 75 0 00E+00 3 40E-08 3 40E-08

19.237 75 19,23775
19,237 75 19,237 75
19,237.75 19,237 75

I 60E407 I 60E-07
3 54E-06 3 54E-06

)0 0E+00 2 54E-01
)O00E+00 2 21 E-01

2 54E-01

19,237.75 000E+00 26
19,237.75 0 00E+00 8 9 :.oo

Tc-99 4 S
Th-229 1 4
Th-230 1 6
Th-232 83
TI-208 2 1
U-232 5 8

U-233 3 1
U-234 3 8

S656E-04
19,237.75 0 00+00 2 80E-07 2 80E-07

19,237.75 19,237.75 0008
19,237 75 19.237 75 0 00E
19,237 75 19,237.75 0 00E

19237 75 19,237 75 0 006

19,237 75 19,237.75 0 006

+00 320E-06 320E-06
.+00 1 60E-07 1 60E-07
E+00 417E-04 417E-04

E+00 1.13E-03 1.13E-03

.+00 613E-05 6 13E-05

19,23775 0 00)E+00 7 46E403 7 46E403
8 23E-02 2 89E-02 8 23E-02

Thermal Power

Noninal Heat Bounding
Output Heat Output
(Watts) (watts)
3.36E+02 3.36E+02

Total Total

U-235 -2 7761E-06 1 9,237J75

U 1-236
U3-238
Y.011

-05 19,237 75
E-09 19,237 75
+00 19,237.75

E+00 3 11E-01 3 l1E-01
^.0 022~rAA a r4)tt

E+00 2 63E+04
a otuc4

-Other Radionucihdes 318E+04 318E+04

SuTempatte Seleclion uim____ar___v__a_______*_

From SFD Used Basis for Parameter Ddterences

Reactor Moderator uLGHT WATER UIJOT WATER t Teffrrale was used for eIhtt reascr

Fuel Cladding NON~E SST fThS; uefwlchateSonat para,.Wmr xet bdt Sv I e~¢ttwt n x lln

OL UM Consttuents U U
8OL Enrichment % 6010 100

Burup Summary (MWda F 0Basis for burnup us-d in estimatenI From SFD 7 Estimated

Nominal 19 2377 lrnibuseI)MhttI(lIns;l34iuNv-mh t | ~192377fNomr Wm sed equld lo\7t

Bounding | 19237.7 Bewfdrit bhnu estubaled by asLa ea htta" metal nass was twice EOL

Checks
Estimated Bumup/

Bumup Multipiser Given BumuP Estimated EOL HNM/Given EOL NM

Nominal 10 12 102

Bounding 101t2 . _ _ __._

Reactor shlutin, core remoVal, storage, slapping or other date conirming tat rractatin ceased ror TM
I

'Total bumup for atfuel k assodated with this wolksheet must be dvided by 8OL heavy metal mass to get specific burnip values (MWdIdl)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fud and Template InfurmsonZiop -

Fuel Name, PNL MOX FUEL
SNF ID # 414

Fuel UnIts & Descr S- SCRAP
Heavy Metal Mass BOL . EOL=0.23kg
ROD Storage Site INEEL

'Fuel decay start date
Estimates as of.

Tempbate (Worst Case)
'Template Bumup(MWd):

Template OL Heavy Metal Moss (MT): 0 001

Estimated
1988 Canister usage:
2030 1 8'x1 5

1 036

-

-mlP-f ure.y me- years
IL Estimates -'. - m X. Xb b Y. Yb Gamma Sources

Photon Total
CaiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumup (MWdO Bumup (MWd) (Cl) Inventones(C) Inventorles(CI) Group (bounding)
Ac-227 2 3072E-06 218 58 218 58 0 00E+00 5 04E-04 5 04E-04 Avg MeV
Am-241 84448E+00 21858 21858 OOOE+00 1 85E+03 185E+03 00150 2679E.14
Am-242m 1 6848E-02 21858 21858 000E+00 368E+00 368E+00 00250 5.330Eu13
Am-243 1 6320E-02 218 58 218 58 0 00E+00 357E+00 357E+00 00375 4656E813
C-14 1 2090E-01 218 58 218 58 0 OOE+00 2 64E+01 2 64E+01 00575 7.327E+13
CF136 22849E-03 21858 21858 000E+00 499E-01 499E-01 00850 2.859E813
Cm-243 86624E-04 21858 21858 00OE+00 1 89E-01 1 89E-01 01250 22418E13
Cm-244 1 6848E-01 21858 21858 ODOE+00 368E+01 368E+01 0.2250 Z477E813
Co-60 28086E+01 21858 21858 000E+00 614E+03 614E+03 03750 10608E13
Cs-134 3 4148E-04 218 58 218 58 0 00E+00 7 46E-02 7 46E-02 0 5750 1723E,14
Cs-135 43976E-04 21858 21858 OOOE+00 961E-02 961E-02 08500 6.584E+12
Cs-137 2.1049E+01 21858 21858 000E+00 460E+03 460E+03 12500 4603E+14
Eu-154 12500E+00 21858 21858 OOOE+00 273E+02 273E+02 17500 2.036E+11

,1
<J

_-

218 58 0 00E+00 1 51E+01 I 51E+01 22500 2 414E.09
2 7500 6 802E+08

1-129 1-0618E-05
Kr-85 59882E-01 21858 21858 0OOE+00 t12E+02 1 31E+02
Np-237 1.5668E-04 21858 21858 000E+00 342E-02 342E-02
Pa-231 28656E-06 21858 218.58 000E+00 6.26E-04 626E-04
Pb-210 2.3918E-08 21858 218.58 000E+00 5.23E-06 523E-06
Prm-147 1 6900E-02 21&58 218 58 000E+00 369E+00 3 69E+00
Pu-238 -8 6120E-01 218 58 0 00 5 91E+01 0 00E+00 5 91E+01
Pu-239 -4 8440E-02 218 58 0 00 7 15E+00 0 OOE+00 7 15E+00
Pu-240 -30095E-01 21858 000 913E+00 000E+00 913E+00
Pu-241 -1 0411E E+02 21&58 000 235E+03 000E+00 235E+03
Pu-242 -1.1381E-04 21858 000 395E-02 147E-02 395E-02
Ra-226 64400E-08 21858 21858 000E+00 1 41E-05 141E-05
Ra-228 529952E-0 21858 21858 000E+00 1 31E-04 31E-04
Ru-10 85526E-047 21858 21858 000E+00 1 87E-04 I 87E-04
Se-79 It91 81E404 2185 258 8 0E0 19E402 419E402
Sn-126 1 6671E-04 21858 21858 000E+00 3264E+02 3 64E8+2
Sr-90 1 9799E+01 218 58 218 58 0 00E1+00 4 33E+03 4.33E+03
Tc-99 657678E-03 21858 21858 000E+00 148-+00 1.48E+00
Th-229 17488E-046 21858 21858 000E+00 382E5.4 382E24 .
Th-230 58704E-046 21858 21858 020E+00 1258E-03 128E-03
Th2- 6 0208E+07 21858 218.58 000E+00 432E304 t32E304
Ti208 8R7573E-5 21858 21858 00E+00 191E042 1391E52+
LF232 2 3706E404 218 58 21858a 000OE+00 518E402 5.18E402 _
UF233 3 6128E404 218 58 218 58 000OE+00 7 90E4-2 7.90E402 Nomr
LF234 I12788E402 218 58 218 58 000OE+00 2 80E+00 2 80E+00 C
U-235 5 7486E404 218 58 218 58 1 98E404 I 26E-01 1.26E401 t
UF236 2.3485E404 218 58 218 58 000OE+00 5 13E402 5.13E402
U-238 1.1581E404 218 58 218 58 2 46E405 2 53E402 2-53E402
Y-90 It9804E+01 218 58 21 &58 000OE+00 4 33E+03 4 33E+03
Other Radbniuckles I 35E+04 I 35E+04
1m1. Tempbate Sd"on Senunrv. Burmup Summary, an Cbecks . -

Template Selec-ton Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator UGHT WATER (wowi ce)
Fuel cladding SST SST/hiconel Ths kW ddl csely maIhd any etst templates. 1arelre tie wast case "aerqate was used

BOL HU Constituents Pua U U. Th. &Pu
BOL EnrLchment% 0 to 100

Bumup Summary (MWd)e Basis for bumup used In estimate:
From SFD Eslenated

Nomi _ 2t3158 al tset equal to boirl; W14L
Bou21858 ndir21 buu eslmated by assuming BC heavy metal mass was tw EO.

Checks

Estimated Bumupt
Gurnu Mu Given Bumup Estinated EOL HMWGlvn Eat. HM

NomInal .142 , 591 641
Bounding 1421

'Readtor shutdown. core removal. storage. shipping or otber date confimh"g Siat iradiaton ceased tor e

LU

Thermal Power
anal Heat Boundivng
)utput Heat Output
Watts) (Watts)
1.SE.2 2.1 8E.02
Total Total

Ii
U

eTotal burnup tfr al bet assodated wdih tha worksheet must be dvided by 80L heavy metal mass to get spedfic bumnup values (MWd`MT)

)OEtSNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
Fuel and Temlpbteerinfumation ./ i,

Ful Name PNL MOX FUEL
SNF 0 # 415

Fuel Units & Descr. 7 - FUEL MELTED IN EXP
HeavyMetalMass 60L. EO60=01kg
ROD Storage Site INEEL

'Fued decay start date 1988
Estimates as of 2030

Template (Worst Case)
'Template Burmup(MWd) 62.5

Template SOL Heavy Metal Mass (Ml) 0 00186865
Temabte DecaY Time 35 years

Estimated
Canister usage

18'x15'
i051

1I.Estimates 3 - -s m - Xn Xb b Y. Yb Gamma Sources

CWMWd From Nominal ' Bounding Fuel Inmlxal Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Bumup (MWd)f (Cl) . Inventories(C;) Inventories(CO)

a Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 2 3072E-06
Am-241 8 444BE+00
Am-242m 1 684BE-02

0 00E+00 2 15E-05 2 15E-05 Avg Mev
000E+00 787E+01 787E+01 00150 1 141E+13
0 OOE+00 1 57E-01 1 57E-01 00250 2271E+12
0 OOE+00 1 52E-01 1 52E-01 00375 1S84E+12Am-243 931

C-1 9 31 0 OOE+00 I I
931 931 OC

8 6624E-04 931 931 0C
r rn-944 i 6tAB48-0i 311
DllrKw < wQ | g z .

213E-02 213E-02 00850 1218E+12
8 07E-03 8 07E-03 0 1250 9 549E+11
1 57E+00 1 57E+00 02250 1 056E+12
2 62E+02 2 62E+02 0,3750 4 515E+11
318E-03 3.18E-03 05750 7.341E+12
4.1 OE-03 4.1 OE-03 o 8500 2806E+1 1

Co-60 2 8086E+01 931
Cs-134 3 4148E-04
Cs-135 4 3976E-04 3 00E+00

Cs-1 37 21 0 00E+00 1 96E+02 1.96E+02 1 12500 1 961E+13

Eu-1 54 9 31 0 00E+00 1.16E+01

Eu-1 55 931 9 31 0 OOE+00 6 4
931 9 31 0 00E+00 898E+07

2.4311 E-01 931 931 '* 00E+C 3 5000 2 319E+04

1.0618E-05 931 9 31 9 89E-05 5 0000 9 850E+03

Kr-85 5 9882E-01 931 3 5.58E+00 7 0000 1 128E+03

ND-237 1t56683-04 1 1.46E-03 1 46E-03 l1to00 1291E+02

Pa-231 E+00 2 67E-05 2 67E-05

Pb-210 9.31 0 0OE+00 2 23E-07 2 23E-07
931 9 31 0 O0E+00

-8 6120E-01 931 0 00 2 52E+00
-4 8440E-02 931 000
-a rvio005-01 93t n 3 89E-01

s wow'v . O v . v .

Pu-241 -1 0411E+02 931 oa 0 oOE+00 1 OOE+02

Pu-242
Ra-226
Ra-228
Ru-1 06

-1.1381E-04
6 4400E-08

931
931
931
9 31

6 25E-04 1 68E-03
9 31 0 +.OE 6 OOE-07
9 31 , 0 OOE+00 5 58E-06
9 31 0 OOE+00 7 97E-06

6 OOE-07
5.58E-06

931 931 0 OoE+000 I

Sr-90 -
Tc-99
T1-229
Th-230
Th-232
T1-208
U-232
U-233
U-234
U-235
U-236

1 6671E-04 9 31
1 9799E+01 9 31
6 7676E-03 9 31

1 84E+02 1.e4E+02
6.30E-02 6306-02

931

1 74 9 31 9 31 0 OOE+00 1 3E-05
9 31 9 31 0 OE+00 5A7E-05
931 931 OOOE+00 561E-06
9 31 9 31 O.OOE+00 8 16E-04
931 931 0OE+00 221E-03
9.31 9 31 0 OOE+00 3 36E-03

1 63E-05
5 47E-05

E-05

9.31 931 OOE+00 1 19E-01 119E-01

Themnal Power

Nominal Heat Bouncing
Output Heat Outptt
(Watts) (Wafts)

9 IBE+00 9.2,E+00
5 7486E-04 9.31 9 31 8 43E-06 5.36E-03

0 OOE+00 219E-03-04 9.31 9.31
;11 1 UA-U

E-04 9.31 9 3t 1 tUSt^Ob T otal T otal

1 9804E+01 931 9.31
Jes 5 74E+02

Fr
Reactor Modersttr LGF

Fuel Clddig_
BOL NM Constituents P

BOL Enrirchment #-

cm SFD tUsed Easis for Parameter Differences:
::TWATE a~rsi Cas)

SS SSTconel thit Juel dosely math ary eist lemsats tiloie twe wost case beflate as usae

u aid U I U Th,&Pu
I - Oto1_o. I

L"

Bumup Summary (MWd)f _ Basis for bumup used In estimate,

From SFD | ted
Nominal 9.31 Naraa bumW sett equailID bo bitiip

Bounding 9 31 6 OVi tumuPnsbated by lkg 80 Lteavy fat assat tw EO

Checks

Estimated Bumupf
Bumup Uuttipt tGiven Bumup Esterated EOL HNMGiven EOL HM

Nominal 4211 591 64

Bounding 14211 _

'Reactor shutdown, core removal, storage, slpping or otrw date confirming that Iradation ceased for fuel

Tlotal biumup for atl twe associated wdth ths worksheet must be divided by SOL heavy metal mass to gel specific bumuvp values (MWdUMT)

D0EISNF/REP-078
Ravis~on 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inforration 2

Fuel Name: PNL MOX FUEL 7055
SNF ID J. 416

Fuel Units & Descr. 12. SCRAP
Heavy Metal Mass- 80L. . EO01= 0S8kg
ROD Storage Site: INEEL

'Fuel decay start date. 1988
Estimates as of: 2030

Temnpate (Worst Case)
'Template Burnup(MWd): 625

Tenplate BOL Heavy Metal Mass (MT)- 0 00186865
Tenipate Deca rime a 38 wars

Estimated
Canister usage'

18'xt1'
1 088

11. Fstimates n. m X. X b Y. Yb Gamma Sources
Photon Total

CW/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)2 

Bumup (MWd)a (Ci) lnventones(Ci) linventones(Ci) Group (bounding)
Ac-227 2.3072E-06 54 74 54 74 0 00E+00 1 26E-04 1 26E-04 Avg MeV
Am-241 84448E+00 5474 5474 0 00E+00 4 62E+02 4 62E+02 00150 6708_E13
Am-242m 1 6848E-02 5474 5474 0 00E+00 922E-01 922E-01 00250 1335E+13
Arn-243 16320E4-2 5474 5474 000E+00 893E-01 893E-01 00375 1166E+13
C-14 1 2090E-01 54.74 54 74 000E+00 6 62E+00 6 62E+00 0 0575 1t835E13
CI-36 22849E-03 54.74 54 74 000E+00 1 25E-01 1 25E-01 0o080 7161E+12
C54243 76624E-04 S474 54 74 0 00E+00 4 74E-02 4 74E-02 01250 5 613E912
CR-244 I 6848E-01 54 74 54 74 0 00E+00 9 22E+00 9 3E+00 6 2250 6.204E+12
CCF60 28088E+01 54.74 54 74 0 00E+00 1 54E+03 1 54E+03 0T3750 2653E12
Cs-134 34148E-04 5474 74 4 0006+00 1 87E-02 1 87E-02 0o575n 4H3Bu E+13
Cs-135 4 3976E-04 54 74 54 74 000E+00 2 41E-02 2.41E-02 0ut500 t 649E+12

Cs-137 251049E+0 5474 5474 0 40E+00 315-E+03 i 15E+03 12_00 1 153E+14
Eu-154 12500E+00 5474 5474 0006+00 6 -84E+02 6184E+01 1.7380 5S9SE+10
Eu-155 6 8986E-02 54 74 54 74 0 67E+00 3 78E+50 3 78E+00 22500 6 044T+al
Fe-SS 2 908E401 5474 54 74 0 00E+00 1 60E+03 1 60E+01 270 1703E+08
H4 2 43t1 E-01 54 74 54 74 000OE+00 I133E+01 I133E+01 3.5000 1 363E-_S
1-129 t 0618E-05 54 74 54 74 0 00E+00 5 81E404 5 81E404 50000O 5 789F+04
Kr-85 598a82E401 54 74 S4 74 000OE+00 3.28E+01 3 28E+01 7 0000 6 30E+03
NFe237 R 5668E-04 54 74 474 003E+00 8 58E403 8 58E-03 110000 7 5_E+02
Pa-231 S 2 8656E4e6 S54m74 54a74 000SE+00 u 57E4a4 e 57Ed04
PtF210 2 3918E408 54 74 54 74 0 00E+00 1 31E-06 I 31E486
Prn-t47 It6900E-02 54 74 54 74 000OE+00 9-25E-01 9 25E-011
Pu-238 -8 6120E-01 54 74 000 1 46E+01 0 00E+CO It48E+01
Pu-239 -4 8440E402 .5474 OOO I 79E+00 000OE+00 1 79E+00
Pu-240 -3 0095E-01 54 74 O OO 2.29E @00 0 O0E+OO 2.29E+OO
Pu-241 -1 04t11E+02 54 74 0 00 5 89E+02 O OOE+00 5 89E+02
Pu-242 -1.138tE404 54 74 0 00 9 90E-03 3 67E403 9 90Ei03
Ra-226 6 4400E-08 54 74 54 74 0 00E2+OC 3 53E406 3 53E406
Ra-228 F 9952E07 U4 74 54 74 0 OPE+C 3f28E-0 3c28E-05
RuF106 8 5526E-07 54 74 .54 74 000OE+00 4 68E405 468E405
Se-79 I 9181E-04 54 74 54 74 0 00E+00 t OSE402 I 05E-02
Sn-12 1 6671E-04 54 74 54 74 0 00E+C0 9.13E403 9 13E403
Sr-90 1 9799E+Ot 54 74 54 74 000DE+OC 1 08E+03 I 08E+03
Tc-99 6 767nEet3 54 74 54 74 0 10E+00 170E41 a70E
Th-229 1 7488E-06 54 74 54 74 000OE+O0 9 57E-05 9 57E405
Thu230 5 87C4E406 54_74 54_74 000iE+00 3u21eEdn4 321eEm4e
Th-232 6 0208E-07 54 74 54 74 0 00E+00 3 30E4-5 3 30E-05
Tf-208 a 7573E-05 54 74 54 74 0 00E+00 4 79E403 4.79E403
U-232 2 3706E404 54 74 54 74 0 00E+O0 1 30E-02 t 30E-02 Therrnal Power
U-233 3 6128ENa4 54 74 54 74 0 00E+00 1 98E4a2 l.98E42 Nomla l it Bounding
U-234 I 2788E-02 54 74 .54 74 0 OOE+00 7 OOE-01 7.OOE-01 Output Hteat Outpu
U-235 5 7486E404 54 74 54 74 4 96E405 3 151E42 ats5E-02 (Watt$t (Watts)
U-236 2 3485E404 54 74 54 74 000OE+00 1.29E402 t.29E-02 5.39E.01 546E+01
u-23a t 158tE404 54 74 54 74 6 17E406 6 35E-03 6-35E-03 Total Total
Y-90 1 9804E+0B 54g74 54 74 0e 0E+00 1 08E+t s s 08E+s3
Other Radionucid s 3_38E+__ 3_38E+03

TepTemte Selection Stummayv, Burup Sumrtny. antd Checns',pa
Tempa te SeleMston Summary

FrN m SFO Uxd Basis for Parameter D___erenc__:
Reactor s Mderetmv LtwATgER p ngo er ci t ce

Fum i Ca dding tuT SSTatnconed T didns wrcloseey nmc b eaby exy xi hteayemeesta tboetee tht wbm v aule wa sused
BOL MM Constituenbs Fu aned U U. m., & Pu

BsOL Enrichment % M to loO

Bumup Summary (Wdn Bases for bumup used i3 estDmate:
Fro~m SFO Estirmsted

404Mnal 54 74 tal rnti set equal to tg" tpf
Boaunding 54 7 4 m esxtimefateit by assurn _OL iheavy metal nias was tvce E0L

Checkrs
Estimated Bumupt

Bumup Multiptler Given suinup Estimated EOL HtMtG~ven EOL HMM
Ntominal 1421 r -- 59-16-41

Boundthg 12
'Reactor shutdown. ore removal, sto~rage, shapingor other dale confirmirgtVWtIrradiation ceased for fule
'TrJtal bumup for alt fuel associated with this viodsheet must be chded by BOL iheavy metal mass to get specfic bunmup values (UMvdMT)

Li
Li

L
Li
-c

DOEISNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fudt and Tenpate Jinfomatioon ,

Fuel Name PNL MOX FUEL 7057
SNF tD #- 417

Fuel Units & Desor 4 - SCRAP
Heavy Metal Mass BOL., EOL=Z44kg
ROD Storage Site: INEEL

1958'Fuel decay start date
Estimated
Canister usage

18x15
I 0 29

Estimates as of: 2030
Template: (Worst Case)

'Temptate Burnup(MWd) 625
Template BOL Heavy Metal Mass (MT): 0 00186865

Tembt Deea -m s er

.XF.siamtes - m Xn b, b y Yb Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)
2 

Bumup (MWd)
t  

(Ci) Inventones(Ci) Inventories(Ct) Group (bounding)
Ac-227 2 3072E-06 2,318 86 2,318 86 0 OOE+00 5.35E-03 5.35E-03 Avg MeV
Am-241 84448E+00 2,318 86 2,318 86 OOOE+00 t 96E+04 1 96E+04 00150 2842E+15
An-242m 1 6848E-02 2,31886 2,31886 OOOE+00 391E+01 391E+01 0.0250 5655E.14
Am-243 1 E320E-02 2,31886 2,31886 OOE+00 378E+01 378E+01 00375 4939E+14
Ct14 I 2090E-01 2,31886 2,318 86 OOOE+00 280E+02 280E+02 00575 7772E+14
Cl-38 2 2849E-03 2,31886 2,318 86 0 OOE+00 5 30E+00 5.30E+00 00880 3034E614
Crn-243 86624E-04 2,31886 2,31886 000E+OO 201E+00 201E+00 01250 2.3786E14
Cmn-244 i 6848E-01 2,318 86 2,318 86 0.006+00 3 916+02 3 916E+02 0220 2 6256.14
CO-60 28086E+01 2,318 86 2,3t886 O.OOE+00 651E+04 6.51E+04 03750 1 124E+14
Cs-134 34148E-04 2,31886 2,31886 0OOE+00 792E-01 7.92E-01 05750 1.828E.15
Cs- 135 4 3976E-04 2,318 86 2,318 E
Cs-137 2 1049E+01

2,318 86 2,318 86 0OOE+00 1 60E+02 1 60E+02 2250 225861E+10
2,31886 2,31886 0OOE+00 680E+02 680E+02 27500 7216E+09
2,31886 2,31886 OOE+00 564E+02 564E+02 I 3.5000 5775E+06

1-129
r Kr-85

Np 4-237

24311E-01
I 0618E-05 2,318 86 2,318 86 0 OOE+00 2 46E-02 2A6E-02 I s Do 2 452E+06
S O59832El 2.3t8 86 9.11 A6A OOF+OO 1

w

1.5668E-04 2,318 86 2,318 86 0 OE+00 3 E
Pa-2
Pb-, 6 5.SE-05

E+O1 3 92E+01
0 00 627E+02 0 OOE+00 6.27E+02

Pu-239 -4 8440E-02 2,318 86 0 00 7.59E+01 0 OOE+00 7.59E+01
Pu-240 -3 00956E-01 2,318 86 0 00 9 69E+01 0 0OE+00 9 69E+01
Pu-241 -1 0411E+02 2,31886 000 2.49E+04 OOE+00 249E+04
Pu-242 -1 1381E-04 2,31886 000 419E-01 1 56E-01 419E-01
Ra-226 6 4400E-08
P.

2,318 86 0 OOE+00 4 45E-01 4.45E-01
I 6671E-04 2,318 86 2,318 86 0 OOE+00 3 87E-01 3.87E-01

Sr-90 i o7oo99E01 .18R A6P
_ . . . . . ._

2,318 86 O.OOE+00 4 59E+04 4 59E+04
2,31886 00OOE+00 1 57E+01 1.57E+01Tc-99 6 7678E-03 2,318 86

Th-229 1 7488E-(
Th-230

1.40E-03
2,31886 O0E+O0 203E4-1 2.03E-01

U-232 5.50E-C
838E-C

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

2.318 86 0 OOE+00 2 97E+01 2 97E+01
4 2,318 86 2,318 86 2.10E-03 1 34E+00 1,34E+00

E.04 2,318 86 2,31886 000E+00 545E-01 545E-01 I 2.29E+03 2.31E+03
- ---- -- .5 -

E.Im 2,318 86 2,318 86 2 61h-4 2 69t-01 269EL-U1 iotai Total
I 9804E+01 2.318 86 2.318 86 000E+00 4 59E+04 459E+04

1 43E+05 1A3E+05

From S

Reactor Modarator UGH`WE

Fuel Cladding UNKNO

BOL HNM Constittents Pu ane
BOL Enrichment %

Basis for Parameter Differences:

Ihs bdn ddnl ey match aUV SWNti 5Wtiates, therefore lie wost Case tirpbbt was used

Bumup Summary (MWd)a _Basis for bumup used In estimatte

From SFD | Etmated
Nom=at | 2.318 61 rralhupsreteistSobout bem

Bounding 2,318 8e6 loidog tbum estimatedbyassulg B01 heaM rrmetal mass was twice E0L

C h e c k s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estimated Bumup/
B n MItDI Given Bumup Estimated Et.L HtM/Gven EOL HM

Nominal it4_21 591 t4A
Boundmig 14.21

'Reactor shutiown, core removat. storage shippig or other date tontirmeig that Irradiaon ceased for luel

*Total bumup for al tuel associated wlth ties woirtsheet must be dvided by BOL heavy metal mass to get specific bmusp values (MWd1MT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Ternplate Jnitormoation _ 5

Fuel Name: PNL MOX PELLETS 7057
SNF ID 4. 418

Fuel Units & Descr I - SCRAP
Heavy Metal Mass: B0L. EOL=0 647mg
ROD Storage Ste! INEEL

'Fuel decay start date, 1988
Estimates as of. 2030

Template (Worst Case)
'Template Bumup(MWd): 62.5

Template BOL Heavy Metal Mass (LIT): 0.00186865
Template Decay Tame 35 years

Estimated
Canister usage:

18'x15'
0 007

11. Estimates m x X. b Y. Yb Gamma Sources

Photon Total
CLMWd From Nominal , Bounding Fuel Intial Actlvtty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdc Burnup (MWd)' (Cl) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 3072E-06 614 88 614 88 0 00E+00 1 42E-03 I 42E-03 Avg MeV
Am-241 84448E+00 61488 61488 00OE+00 5.19E+03 519E+03 00150 7535E+14
Am-242m 1 6848E-02 614 88 614 88 0 00E+00 1 04E+01 1 04E+01 0 0250 1499E,14
Am-243 1 6320E-02 61488 61488 0 00E+00 I 00E+01 1 00E+01 00375 1 310E+14
C-14 1 2090E-01 61488 61488 000E+00 743E+01 743E+01 00575 2061E+14
C'^36 22849E-03 61488 61488 000E+00 1 40E+00 1 40E+00 00850 8044E+13
C-243 8 6624E-04 614 88 614 88 0 00E+00 5.53E-0 6 33E-0 0 1250 6 305E.13
Cm-244 I6848E-01 61488 61488 000E+00 384E+02 306E+02 02000 6769E+13
Co-60 28 086E+01 614 88 614 88 0 00E+00 I 73E+04 9 73E+04 03750 2981E.13
Cs-134 36414E-04 614 88 614 88 0 00E+00 3610E-01 23 lE-01 05750 45847E+
Cs-135 423976E-04 614 88 614 88 0 00E+00 1470E-01 2 70E4-1 08500 1852E+13
Cs-137 2 1049E+01 614 88 614 88 0 00E+00 129E+04 2 29E+04 mn500 H 295E+ti
Eu-154 12500E+00 61488 61488 000E+00 7 69E+02 7 69E+02 0 Outu 5 727E+ut1
Eu-155 6 8986E-042 61488 61488 000-E+00 4324E+01 4324E+01 2Ws00 6W790E+o
Fe-55 2 9308E-041 614 88 614 88 0 00E+00 1 80E+02 4 80E+02 Z7500 t 913E.02
if-3 2 43t1 E-01 614 88 614 88 'OOOE+00 I 49E+02 1 49E+02 3500 1 531E+06
1-129 1 0818E-05 61488 61488 0 00E+00 6.53E-03 6 53E-03 ToD00a 6503E+Tt
Kr-85 5 9882E-01 61488 61488 000E+00 368E+02 3 68E+02 70000 7447E+04

e237 1a5668Eu4 614e88 61488 0E+00 963E-02 3E7963E+42 1o 8521E+03
Pa-23t 2 6656E-06 614 88 614 88 0 00E+00 1.76E403 I 76E403
Pt-21 0 2 3918E-08 614 83 614 88 0 00E+00 I 47E-05 I 47E-05
Pm-147 I 690DE-02 614 88 614 88 0 00E+00 I 04E+01 1 04E+01
Pu-238 -8 6120E-01 614 88 0 00 1 66E+02 000OE+00 1 65E+02
Pu-Z39 -484401E-02 614 88 0 00 2 0tE+01 00O0E+00 2 01E+0tt
Pu-240 -3 0095E-01 614 88 0 00 2 57E+Ot 0 00E+00 2 57E+01
Pu-24t -t 041tE+02 614 88 0 00 661tE+03 00O0E+00 6 61 E+03
Pu-242 -1 1381E404 614 88 0-00 1 IIE-01 4.12E-02 1.11E-Ot
Pa-226 6 44D0E-08 614 88 614 88 000OE+00 3 96E-05 3 96E-05
Ra-228 5 9952E407 614 88 614 88 000OE+00 3 69E-04 3 69E044
Ru-tO6 8 5526E407 614 88 614 88 000OE+00 5.26E404 5 26E-04
Se-79 1 9181IE-04 61488B 61488S 00O0E+00 t6E-01 118 E-01
Sn-126 1 6671E404 614 88 614 88 0 00E+00 t 03E-01 t 03E-01
Sr-90 1 9799E+01 614 88 614 68 0 00E+00 I 22E+04 I 22E+04
Tc-99 6 7678E-03 61483l 61488l 0 00E+00 4 16E+00 4 16E+00
Th-Z29 t 7488E406 614 88 614 88 0 00E+00 t 08E403 I 08E403
Th-Z30 5 870,4E-06 818 18 000E+00 361E403 3 61E403
Th-232 6 0208E407 614 88 614 88 0 00E+00 3.70E-04 3 7GE-04
Tt-208 8 7573E-05 614 88 614 88 0 00E1+00 5 38E-02 5 38E02
U-232 2t3706E-04 614 88 614 8n8 0 00E+00 1 461E-01 1 46E-1 Thermal Power
tJ-233 3 6128E-04 614 63 614 83 0_00E+00 2.22E-01 _ 2 Z2E-01 Normm74 Heat Bounding
U-234 t.2788E402 614 83 614 88 0 00E+00 7 86E+00 7 86E+00 Output tleztt Output
U-235 5 7486E404 61483S 614 88 5.57E-04 3 541E41 3 54E-01 (wafts) (Watts)
U-236 2.3485E-04 61483B 614 83 000OE+00 I144E-01 1 44E-41 6 06E+02 6tl3E+02
U-238 1.158iE-04 614 88 614 63 6 931E-05 7 13E-02 7 13E402 Total Totatl
Y-90 I19804E+01 614898 614 83 000OE+00 1Z2E+04 tZ2E+04
Other RadKonucbedes 3 79E+04 3 79E+04
11.-Temrpata k Selenmry, Bumup Sunray. b-W Checks 'v_ 5-

Template Selection Summary
From SF0 Used Basis for Parameter Differences:

Reactor Moderator UGHT WATER lWsrt Casa)
Fuel Ctadding UNKNOWN SSTAnconef Thsl kWl" doesly match ny erxsir htnates twere the worst case temdiale was ned.

BOL HU Constituents Pu and U U, Tb. & Pu
BOLEnrichment% 0to100

Bumup Summary (MWd)' Basis for burnup used in estimate:
From SFD Estimated

Nom6al 61488 Namnal mbapset egAlIDbaxingtiumup
Boundng 61t4 8.tng tm estbmated byaSurv9g 80L heMna rrebl rass twst e S..

Checks

Estimated Burnupl

Nomninal 1421 I 591641Nmal Burnup Multiple21 Given Bumup Estimated EOI. HMWGlvan EOL HU

Boundig 142t

Reactor shutdown, core removal, storage. shipprng or other date confirming tat irradiation ceased lor luel

'Total bumup tor ai tiuel associated with this worisheet must be ividred by BOL heavy metal mass to get specfic brumup values (MWdMT)

Ii
it1

I
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Fuel Radionuclide Inventory Worksheet

LL Furl and Template Information 7 9r 9Lx/

Fuel Name PNL MOX PINS 7057
SNF ID# 419

Fuel Units & Descr I -SCRAP
Heavy Metal Mass BOL= * EOL=0 005kg
ROD Storage Site INEEL

'Fuel decay start date 198W
- Etrnates as of: 2030

Template: (Worst Case)
'Template Bumup(MWd) 62.5

Template BOL Heavy Metal Mass (MT): 000186865
Template Decay Tese 35 years

Estimated
Canister usage

18'x15'
007

11. stlimnates . m Xn xb b Y. Yb Gamma Sources

Radionucride
- CVMWd From Nominal Bounding Fuel hbtial Activrty Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventones(CIl Inventonies(Ci)

23072E-06 475 475 OOOE+00 1 IOE-05 1 l0E-05

84448E+00 4 75 475 0 00E+00 4 01E+01 4 01E+01

Photon Total
Energy Photonstsec
Group (bounding)

Ava MeV
) 0150 5 5823E+12

1 6848E-02 475 475 00 00250 1 159E.12

Am-243 1 6320E-02 475 4 00375 1 012E+12

C-14 1 2090E01 475
CI-36 2 2849E-03 4 75
Crn-243 8 6624E-04 4 75
Cm-244 1 6848E-01 4 75

5 74E-01 0 0575 1 593E+12

1 09E-02 1 09E-02 I 0 0850 6 216E.11
) OOE+00 4-12E-03 4 12E-03 I 01250 4 872E+11

000E+00 801 E-01 801E-01

Co-60 4 75 000E+00 1 33E+02 1 33E+02
0.2250 5 385E+1

0 3750 2 303E+11

0 5750 3 746E.12

08500 1 431E+11
4 75 O00E+00

Cs-135
i Cs-137

"sel Eu-154
Eu-155

4 3976E-04 4 75 475 0o
2 0sEn A 75 +02 1 2500 1 001E.13
- ------- .
1 2500E+00 475 5 94E+00 5 94E+00 1 7500 4 426E+09

6 8986E-02 0 328E-01 328E-01 22500 5.247E+07

Fe-55 2.9308E-01 0 006E+00 39E+00 139E+00 2 7500 _ 479E+07

H-3 24 0000E+00 1.16E+00 .1 6E+00 3 5000 1 183+C04

1-129 4 75 0 00E+00 5 05E-05 5 05E-05
4 75 0 00E+00 2 85E+00

475 4 75 0 00E1+00 7 45E-04
475 475

P-21 0I ! Pm-147
Pu-238
Pu-239

2.3918E-08 4.75 4 75 I 14E407
B 03E-02t 6900E-02 475

-8 6120E-01 47 0 00.00 1 29E+00

Pu

-4 8440E-02 4 75
-3 0095E-01 4 75
-1 0411E+02 475
-1 1381E6-4 4 75

E-01 0O0E+00
000 1 99E-01 0 00E+00
000 5 11 E+01 0 00E+00
0 00 8 60E-04 319E-04
4 75 0 O0E+00 3 06E-07

1i
1 55E-01

Ra-226
___ Ra-228

Ru-1 06
Se-79

I Srn-126
l Sr-90

6 4400E-08
S 9952E-07
8 5526E-07
1 9181E-04

475
475
4 75

3 06E-07
2 85E-06

4 06E-06 4 06E-06
0 911E-04 911E-04

E-03 4 75
E-06 4 75

475 0 00E+00 7.92E-04
4 75 0 00E+00 9 41E+01
4 75 0 00E+00 3 22E-02
4 75 0 OOE+00 8.31 E-06
4 75 0 00E+00 2.79E-05
4 75 0 00E.00 2.86E-06

7 92E-04
9 41E1+01

5 8704E-06
6 09208E-07

4 75
A 75Th-23 286E-06

Ti-208
U-232

8 7573E-05
2 3706E-04

4 75
4 75

475 416E-04 4 16E-04
1 13E-03 1.13E-03 Thermal Power
* 72-03 1 72E-03 t lo:iImal Heat BoundingU-233 3 6128E-04 4

U-234 1.2788E-02 4 i
U-235 5 7486E-04 4 i
U-236 2.3485E-04 4 7

75
6 08E-02 6 08E-02 Output Heat Output

75

4.30E-06 2 74E-03 2 74E-03 (Watts) (Watts)
00 E+00 1 1263-03 1203 468E+c00 474E+00

5.35E-07 5 51E-04 5 51E-04 I Total TotalU-238
Y-90
Other Radiotnucldes

11. Temspate Seect

t.1 581 E-04
0 00E+00 9 41 E+01 9 4tE+01

2 93E+02 2 93E+02 I
t~ S. z - ;'} f, '

Teriatte Selection Surnrnary_ _

3 From SFD Used Basis for Parameter Differences:
Reactor Moderator UGHTWAER IWors Case)

_ Fuel Claddang UN[INOWN SSTAr cnef o dot~dosely matdt ayethrirales. torretore 8w woist case template as ase&
BOL NM Constituents Pu and U U. Th, & Pu

I BOL Enrichment % O1O 100

umup Summary (Md) om I Etated Basis for bunmup used In estimate,

I
Nominal L

Bounding

4____ 7 abfm seetqual bbo b-rgbu iV I

4- te bing 5usc esteated by assurwg E0L he"amWal mass Was s EOLt

[Checks I__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Estimated Bumup/
Bumup MulPWer Given Bumup Esturrated EO. NM/Given EOL NM

Nominal 1 1421 1 1 51
Bound n| 14211

.

'Reactor shutdowrn core removal storage. shlpping or other date Contirmrag tihat irradiation ceased for luel

`Total bumup for all fuel associated wit this worksheet must be divided by B0L heavy metal mass to get specific burnulp values (MWdtUT)
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Fuel Radionuclide Inventory Worksheet
L Ful and Template Information_

Fuel Name PNL MOX STAR 3
SNF ID 433

Fuel Units & Descr 1 - SCRAP
Heavy Metal Mass, BOL 0 EOL.0 055kg
ROD Slorage Site INEEL

Fuel decay start date:
Estemates as of:

Template: (Worst Case)
'Template Bumup(MWd):

Template BOL Heavy Metal Mass (MT): 0 001
Template Decay Timre 35

Estunated
1984 Canisterusage:
2030 1 8'x1 5'

I 0 07
---J

11. Fstimates I ^ m 8X Xb b Y. Yb Gamna Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumnup (MWd)O Bumup (MWd)' (Ci) Inventones(CI) Inventones(Ci) Group (bounding)
Ac-227 23072E-06 5227 52.27 OOOE+00 1 21E-04 1 21E-04 Avg MeV
Am-241 84448E+00 5227 52.27 0 OE+00 441E+02 4410E02 00150 6405E,13

Am-242m 1 6848E-02 5227 5227 OOE+00 881E-01 881E-01 00250 1275E+13
Am-243 1 63204-02 5227 5227 000E+OO 8 53E-01 853E-01 00375 1 113E413
G-14 1.2090E-01 5227 52.27 OOE+00 632E+00 632E+00 00575 1752E+13
CI-36 2.2849E-03 5227 52.27 OOOE+OO t 19E4-1 1.19E-41 0os50 6 838E412
Cm-243 8 6624E-04 5227 5227 0 OOE+00 4 53E-02 4 53E-02 01250 5.359E412
Cm-244 1 6848E-01 5227 52.27 OOOE+00 881E+00 881E+00 02250 5-24E412
Co-60 2 80860.01 52.27 52.27 0 000.00 I 47E+i-03 I 470.03 0 3750 2S34E412
Cs-134 3 4148E-04 52 27 52.27 0 OOE+OO 1 78E402 1.78E-02 0.5750 4120E+13
Cs-135 43976E-04 5227 52.27 OOOE+OO 2304-02 2.30E-02 08500 1-575E412
Cs-137 21049E+01 52.27 5227 OOOE+00 1 10E+03 1 10E+03 12500 1 101E+14
Eu-154 1.2500E+00 52 27 52.27 0 OOE+00 6 53E+01 6.53E+01 1 7500 4.869E+10
Eu-155 6 8986E-02 5227 52.27 0OOE+00 3 61E+00 3 61E+00 2.2500 5772E+08
Fe-55 2 9308E-01 52 27 5227 0 OOE+00 I 53E+01 1 53E+01 2.7500 1 627E+08
H-3 24311E-01 52 27 52.27 0 0OE+OO 1 27E+01 127E+01 35000 t3102Eo05
1-129 1 0618E-05 5227 52.27 0 OOE+00 5 55E-04 555E-04 5.OOO 5.28E,04
Kr-85 59882E-01 5227 52.27 OOOE+00 313E+01 3.13E+01 70000 6.331E+03

237 1 5668E-04 52 27 52 27 0 OOE+00 8 19E-03 8 19E-03 11 0000 7244E.02
Pa-231 2 8656E-06 52.27 52.27 0 OOE+00 t 50E404 I SOE-04
PF-210 2 3918E-08 52 27 52.27 0 OOE+00 t 25E-06 1.254-06
Pm-147 1 6900E-02 5227 5227 0 OOE+00 8 83E-01 8 83E-01
Pu-238 -86120E-01 5227 000 1A1E+01 OOOE+00 1 41E+01
Pu-239 -4 8440E-02 5227 0 00 1.71 E+00 0 ODE+00 71E+00
Pu-240 -3 0095E-01 5227 000 2.18E+00 0 OOE+00 2 18E+00
Pu-241 -1 0411E+02 5227 000 562E+02 000E+00 562E+02
Pu-242 -1 1381E-04 5227 000 945E-03 351E-03 945E-03
Ra-226 6 4400.E08 5227 5227 0 OOE+00 3 37E-06 3 37E-06
Ra-228 539952E7-0 5227 5227 OOOE+00 3 13E405 3t13E4-0
Ru-106 85526E-047 5227 5227 00OE+0O 4 47E-05 4 47E-05
SU-79 I 918E-04 5227 5227 0000E+0O 6 DE8-02 p OOE402
Sn-t26 5 6674-04 5227 5227 0-0OE+OO 371 E-023 870E1-0)3
Sr-90 I 9799E+Ot 5227 52Z27 O OOE+OO I 03E+03 t 03E+03
Tc-99 6.7678E-03 5227 5227 0 OOE+00 3 54E3-0 3 54E001
Th-29 1.748E-046 5227 5227 50OOE+-0 9t14E-05 96 0T4E-05
Th-230 1 8704E406 5227 5227 0 OOE+00 3 07E404 3 07E40
Th-232 6R0208E407 5227 52e27 OOE+ 3tE-05 3220503
Ti-208 8.7573E405 52.27 52Z27 0 OOE+OO 4 58E403 4 58E43
U-232 ZF3706Eo4m S0e 5a27 0 sOE+PO r 24Ete2 e.24Er2e Therm Power
U-233 3 6128E-04 52.27 52.27 0 OOE+OO t 89E402 t 89E2-02 tNornmd Heat Bounding
U-234 t.2788E402 5227 52Z27 0 OOE+OO 6 68E41l 6 68E-01 Output, , Heat Outpu
U-235 5e7486E4M4 52e27 527 4.73E-O 30tE02 301E2 (Watts) (Watts)
U-236 2FC485Eg44 SSZ27 5227 d OOE+O a t 23E4e 2 t.23E4a2 5a15E+01 5l21aElst
U-238 t.tS8tE404 52.27 52.27 5 89E406 6 06E403 6 06E403 Total Total
Y-90 I 9804E+Ot 52.27 52-27 O OOE+O t 04E+03 1 OAE+03
Other Radionucsides 3 22E+03 3P22E+03[L TemplatS Smemary n r, Burnup SuI sry, and fLk u u in estimate

Template SeleFton Summary
From SFo U ed Basis tor Parameter iaoerences:

Reactor Moderator| UGKITWATER (Woasrd C)

Fuel Cndcing 52.27 SSTlncor This tl ddil dsey ma s anmy g 001. mlav thereale ms wt casee tenpla was used
BOL _M_ Const__nts | Pu and U U. Th, & Pu

BOL Enrichment X ot 010NO

Bumup Summary (MWd)' Basistor bumnup used mnestirate:
From SFtt Estim ted

Nomhnal hu 5z d vn set equial to b-S ito
Bounding 5z b Z, o xnu estmaled byassuml i30L heavy metal mass was twoce EOi_

Chcsu

Estimated Bumupl

Nomnal 14 21 I 59164

Boundmg 1421
'Reactor shutdown. core removal, storage, shipping or otmer date confiming that irradalion ceased tor huel

'Total bumip lor am fui associated with this worksheet must be divded by BOL heavy metal mass to get speacic bumnup values (uidlMT)

r

Li
I I

]1
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Fuel Radionuclide Inventory Worksheet

jL Fuel and Template Inforinatson,
Fuel Name: PNL MOX STAR 4

SNF ID t 434
Fuel Units & Descr 1 -SCRAP
Heavy Metal Mass SOLt , EOL0 06kg
ROD Storage Site INEEL

'Fuel decay start date 1984
Estimates as of 2030

Template (Worst Case)
'Template Bumup(MWd) 62.5

Template BOL Heavy Metal Mass (MT) 0 00188865
Template Decay Time 35 years

Estimated
Canister usage

18-x15
0 007

'1.Fistimates '- - Im 5X xb b y. y, Gamma Sources

Photon Total

CiJMWd From Iomirtl - Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel Energy Pholonslsec

Template - Fuel Bunup (MWdl
5

Burnup (MWdf (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)Radionuclide
Ac-227
Am-241
Am-242M
Am-243

57 02 57 02
57 02 57 02
57 02 5702

n ,E,\r, ,%,, * lor .:.
O Wtr+W 131=Z

1 6848E-02 961E-01 0 0250 1 390E+13

1 6320E-02 57 02 931E-01 00375 1 2158E13

C-14 t 2090E-01 57 02
Ci-36 2 2849E-03
Cmi-243 8 6624E-04
Cm-244 1 6848E-01
Co-60 2 8086E+01

O00E+00 6 89E+00 6 89E+W 0 0575 1 911E+13
0 0WE+0O 1.30E-01 1.30E-01 0.0850 7A60E+12

OoE+00 4 94E-02 4 94E-02 I 0 1250 5 847E+12
OOE+00 9 61 E+00 9 61 E+00 02250 6 462E+12

57.02 0 OOE+00 1 60E+03 1 60E+03 0.3750 Z.764E+12

Cs-1 34 57.02 0 0OE+00 1 95E-02

Cs-1 57.02 0 OOE+00 2 51E-(
E+01 57.02 5702 OC

1.2500E+00 57.02 5702 OC 1 7500 5311E+10

Eu-1 55 57.02 o 22500 6 296E.08

Fe-55 O 1 67E+01 I 67E+01 2 7500 I 774E.08

i H-3

i 1-129J -_ __K-8

-Np-237
Pa-231

Pb210
a ? Pm-147

24 0 OOE+00 1.39E+01 1 39E+01 3 5000 1,420E.05

57 02 0 OOE+00 6 05E-04 6 05E-04
57 02 0 OOE+00 3 4

57.02 57 02
57 02 57 02

2.3918E-08 57 02 57 02
1 6900E-02 57 02 9 64E-01

Pu-238 -8 6120E-01
Pu-239 -4 8440E-02
Pu-240 -3 0095E-01
Pu-241 -1 0411E+02

57 02 0 00E+00 1 54E+01
3 0 00E+00 1 87E+00

2 38E+00 0 00E+00 2 38E+00
0 00 613E+02 0 00E+00 6 13E+02

Pu-242 0 D 1 03E-02 382E-03 1 03E-02
57 02 0 00E+C

5 9952E-07 57 02 57 02
Ru-1 06
Se-79
Sn-126
Sr-90
Tc-99

8 5526E-07 57 02
1 9181E-04 57.02

4 88E005
1.09E-02E+00 1 09E-02

5 8704E-06
6 0208E-07
8.7573E-05

57 02
57 02
57 02
57.02
57.02

5702 000O+00 951E-03 951E-03
57.02 0 00E+00 1.13E+03 1.13E+03
57.02 0 00E+00 3 86E-01 3 86E-01
57.02 0 00E+00 9 97E-05 9 97E-05
57.02 0 00E+00 3 35E-04 3 35E-04

Tl-28

57.02
57.02
57 02

3 43E-05
499E-03 ]
1.35E-02 Thermal Power
2 06E-02 JtomIal Heat Bounding

U-232 2.3706E-04 57.02
U-233 3 6128E-04 57.02
U-234 12788E-02 57 02
U-235 5 7486E-04 57 02
U-236 - 2-3485E-04 57 02

:+00 7 29E-01 7.29E401
E-05 3 28E-02 3 28E-02
E+00 1 34E-02 1 34E-02

Output Heat Output

(Watts) (Watts)
s 82E+01 s 69E+01.5

-

LJ-238 1 1581E-04
_ ~ Y-90 1 9804E+01a Other Radlonucbdes

illL Template Seecdion Sumnmry. Burm

57 C E46 6 61 E-03 6 61 E{X i otal ITolal
000E+00 1 13E+03 1 13E+03

352E+03 3 52E+03
"j v *N, w .~ I \.}<

I Template Slekcbonl SummaryI
I From SFD Used Basis oe Parameter Driferences:

5actor Moderator LIGFr WATEFI (Worst Ca)

IFuel Cladding SST SSTincore lie hk b dosely satch any eaisg tonolates. trebore te Wort case leairlale was ued

SBOL HMCo ris t ts Puant U Th. a Pu
BOL Enrochment % 0 to 100 _

-I FE P:Summary (MWO d): Basis for bumup used In estmate,

I From SFD - Estimated I --

I
Nominal.F 57.02 tsmwp sdetleI badnVgb rnup

Bounding-I - 57 02 1ed beW- esniated by assssing BOL heavY nebl inas was twke EOL

Fhck
Estiated Bumupf

Bumup Multiplier I Gaven Bumup Estimated EOL HM/Given EOL HM
14 211 s1l 6tNdinsLIf

Boundang
, ___- __,

iReaCtor shutdown, core removal, storage. shipping or Other date confirming tat Irradaton ceased for fuel

'Total bumup Ifo all uel associated with iNs woiksheet must be dcvided by SOL heavy metal mass to get specific bumup values (MWdtM7)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template I fronona

Fuel Name: PNL MOX STAR 5
SNF tD 0: 435

Fuel Units & Descr: 1 - SCRAP
Heavy Metal Mass: BOL. EOL.0 139kig
ROD Storage Site: INEEL

Fuel decay start date:
Estimates as of

Template (Worst Case)
aTemplate Bumup(MWd):

Template BOL Heavy Metal Mass (MT)- 0 001
Tmr.l. leev n- 35

Estimated
1985 Canister usage:
2030 185x15

0 07

U. Estimates-;- V, ;. X. X Itb Y. Yb Gamma Sources

Photon Total
CUIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd) Burnup (MWd)? (Ci) bnventornes(CI) Inventones(Cl Group (bounding)
Ac-227 2 3072E-06 13210 132 10 0 00E+OO 3 05E-04 3 05E-04 AV9 MeV
Arn-241 84448E+0O 13210 13210 OOOE+OO 1 12E+03 1 12E+03 00150 1619E+14
Am-242m 1 6848E-02 132.10 13210 OOOE+00 223E+00 2 23E+00 00250 3221E+13
Am-243 1 6320E-02 13210 13210 O0E+0O 216E+00 2 16E+00 00375 2814E+13
C-14 1 2090E-01 132.10 13210 OOOE+00 1 60E+01 1 60E+01 00575 4428E+13
CI-36 22849E-03 132.10 13210 O0E+0O 302E-01 302E-01 00850 1728E+13
Cm-243 8 6624E-04 132.10 13210 OOOE+00 1 14E-01 I 14E-01 01250 1 354E+13
Cm-244 I 6848E-01 132 10 13210 OOOE+0 2.23E+01 2 23E+01 023250 1 497E+13
Co-60 28086E+01 13210 13210 OOE+00 371E+03 371tE+03 03750 6403E+12
Cs-134 34146E-04 13210 13210 OOE+00 451E-02 451E-02 05750 1041E.14
Cs-135 43976E-04 13210 13210 OOOE+0O 581E-02 581E-02 08500 3979E+12
Cs-137 2tO49E+01 13210 13210 OOOE+OO 278E+03 278E+03 12500 2782E+14
Eu-IS4 1 2500E+00 13210 13210 OOE+00 1 65E+02 1 65E+02 17500 1230E.11
Eu-tSS 68986E-02 132.10 13210 OOE+00 911E+00 9ttE+02 22500 1459E+09
Fe-55 29308E-01 13210 1320 OOOE+OO 387E+01 387E+01 2.7500 41IIE+08

_

H-3 2 431 1 E-01 132 10 13210 OOE+00 321E+01 3 3 5000 3 290E+05
1-129 1 0618E-05 132 1 210 a

t 1 0000 831E.03
Pa-231 2 8656E-06 13210 13210 OOOE+OO 379E4- 3.79E-04
P1>210 2 3918E-08 13210 13210 0 OOE+00 316E-06 3.16E-06
Pm-147 1 6900E-02 132 10 132 10 0 O0E+OO 2 23E+00 2.23E+00
Pu-238 -8 6120E-01 13210 0 00 3 57E+01 O OOE+00 3 57E+01
Pu-239 -4 8440E-02 132 10 0 00 4 32E+00 0 OOE+00 4.32E+00
Pu-240 -3 0O95E-01 132 10 0 00 5 52E+00 0 00E+O0 5 52E+00
Pu-241 -1 0411E+02 13210 000 1 42E+03 0OOOE+00 1 42E+03
Pu-242 -1 1381E-04 13210 000 2.39E-02 8 86E-03 2.39E-02
Ra-226 64400E-08 132 10 13210 0 OOE+OO 8 51E-06 851E-06
Ra-228 5 9952E-07 13210 13210 0 OOE+00 7 92E-05 7 92E-05
Ru-106 85526E-07 13210 13210 OOOE+00 1 13E-04 1.13E-04
Se-79 1 9181E-04 132 10 132.10 0 OOE+00 2 53E-02 2.53E-02
Sn-126 I 6671E-04 132 10 132.10 0 OE+O0 220E-02 220E-02
Sr-90 1 9799E+01 13210 13210 0 OOE+00 2.62E+03 2 62E+03
Tc-99 6 7678E-03 13210 13210 0 0OE+OO 8 94E-01 8-94E-01
Th-229 1 7488E-06 13210 132 10 000E+OO 2 31E-04 2.31 E-04

I..

Th-230 132 10 132 10 0 0OE+OO 7.75E-04 7.75E-04
Th-232
TI-208
U-232 I

1 69E+00

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

130E+02 132E+02
Total Total

13210 13210 120E-04 761E-02 7.61E-02
U-236 2 348 3UOE-02

1.3E-02
Li 2 62E+03

8ISE+03 8 15E+03

u-v, Burnup Stmuarv. and Checks -_ _ - __ I*_,-
ITemplate Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator WAR (Worst.Can

Fuel CladdZng SSSSTAnconuw la. kid "1 dosely maid any ensv WnplaMs terbsre 8w worst case template was uee
BOIL HN Constituents Pu and U U. Th. & Pu

BOt. Enrichment % 0 10100

p

Burnup Summary (MWd)
0  

Basis tor bumup used in estimate:
From SFD Noamatedt

Nominal 1 t321 tNom Nnl anp set equal Isbotsri buntp
Boundmng | 1321D -b ;dN tuai estimated by asiant BOL heavy metal mass was twioe EOL

[ctec-s _i

U
Estimatted Bumup/

Given Bumup Estimated EOL HNMGiven EOL HM
I 591 64NomIna I

I Boundeig I
Reactor shutdown. core removal, storage. shippig or otw date coniming that irradlabon ceased for tuel

'Total bumup tor all fuel associated with hs worksheet must be dvided by BOL heavy metal mass to get speafic burnup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet

1 Fuel and Template Information
Fuel Name PNL MOX STAR 6

SNF IDt 436
Fuel Units & Descr 1- SCRAP

Heavy Metal Uass BOL. . EOL-O 0691g
ROD Storage Site INEEL

'Fuel decay start date
Estimates as of.

Template- (Worst Case)

1965
2030

Estimated
Canister usage

I8'x15'
1 0 07

'Template Burup(MWd) 62.5

Template BOL Heavy Metal Mass (MT) 0 00186865
I - - Template Decay Time - 35 years

I.Esthinstes - I X - Xb Yb Y Gamma Sources
I DhI.Vn- Teda1

CUiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template - Fuel Bumup (MWd)
5

Bumup (MWd) - (Cl) I Iventones(Cf) bnventones(Ci)
Energy - Photons/sec
Group (bounding)

".aolon.uclne :R .1 - 00E00 1.51E- E44 Avg. aeV
Ac-227 2 3v72E45 sa CD

Am-241 8 4448E+00 65 57 65 57

Am-242m 1 6848E-02 65 57 65 57
O OOE+00 E+02 0D0150 8 036E+13

of OE+co 1.1 OE+00 0 00250 lS^99E+13

Am-243 65 57 65 57 0 a
65 57 65 57 °

1 .07E1+OO 11

E+OO 7.93E+00
C-14 o rnc AE 4 =. = r

1 5vck
CP38 2.2849E-03 65 57 65 57 0 OOE+00 1 SO41-Ui 1

Cm-243 8 6624E-04 65 57 65 57 0 OOE+00 5 68E-02

Cm-244 1 6848E-01 65 57 65.57 0 O0E+OO 1 10E+01 1

Cn-60 2 8086E+01 65.57 65.57 0 OOE+O0 1 84E+03 I

I Dv.,

6 724E+12

022750 7432E+12

0750 3 17^E+t2
n 9s 516^-E+1

Cs-134 34148E-04 6557 6557 UOOOt+Ou -ec-u- ;

I Cs-135 43976E-04 6557 6557 OOOE+0O 2.88E-2 288E-02 0.8500 1.975E+12

LJ Cs-137 21049E+01 65 65 57 0 OOE+OO 1.38E+03 1-38E+03 12500 1381E+14

_ Eu-154 12500E+00 6557 6557 OOOE+00 8.20E+01 820E+01 17500 6108E+10

Eu-t55 68986E42 65 57 65 57 0 O0E+O0 4.52E+00 4 52E+00 22500 7241E+08

Fe-55 2.9308E-01 65 57 65 57 0 OE+OO + 9E+2 1 1 9E+01 27500 2Z041E+08

.3 24311 E-01 65 57 65 57 0 00E000 1 59E+01 1 59E+01 3.5000 1 633E+05

1 0616E4O 65 57 65.57 0 OOE+00 6 96E-04 6 96E-04 50000 6 935E+04

5 06882E41 65.57 65.57 0 OOE+wO 3 93E+01 3 93E+01 70000 7.942E+03

Np-237 1 5668E-04 65.57 65.57 O0E+00 1.03E-02 1 03E42 t10 9087E+02

Pa-231 2 B656E-06 65 57 65 57 0 OOE+OO I.88E44 t 8E-04

Pb-210 23918E-08
Pm-147 1 69w0E-02
Pu-238 -6120E-01
Pu-239 -4 8440E-02
Pu-240 -3 0095E-01

65 57 65 57 0 0

65 57 60 57 0 0

65 57 0 00 1i4

+00 11 7E40
~+00 I tI1E+OO

OOE+00 1 77E+01

65 57 0 00E+00 2 1SE+00

65 57 r OwE+OO 2 74E+O0O
n nnOOEnw 7 w5E+02ac r7

Pu-241 -1 041ttE+2 6bUv i Iu w u_

Pu-242 -11381E-04 65.57 000 1 19E-02 440E-03 1 19E-2

Ra-226 6 44w00 8 65.57 65.57 0 OE+00 4.22E-06 4 22E-06

Ra-228 5 9952E-07 65 57 65.57 0 E+00 3 93E-05 3 93E-05

Ru-tO6 85526E-07 6557 6557 006E+00 561E-05 561E-05
_r551a r

Se-79 65 57 6b57 1.26E402 126tbgcv
1 09E402 1 09E-02

Sn-126 1 6671 E-04
Sr-90 1S9799E+01
Tc-99 6 7678E403

Tlu^,^,^ 7A"Fz"4

65 57
65 57 ° 30E+03 i3

65 57 0 00E+00 4 4

65 57 0 00E+00 t .t

Th-230 5 8704E-06 65.57 65.57 000E+00 385E-04 3 6E-04

Th-232 6 0208E-07 65-57 65.57 0o0 E+0o e.90A0 3 95E-05 1
'111

Tl-208 87573E-05

U-232 2 3706E-04

U-233 3 6128E-04
U-234 12788E-02
U-235 6 7486E-04

65 57 65 57 0 DDE+c0
65 57 0 00E+00

65 57 0 00E+00

0 l6c- __

tS5E-02 Thermal Power

2.37E-02 jNomnal Heat Bounding.

65 57 0 001 8.39E-Ot

65 57 66 57 5.94E-05 378E-02 3 78E-02
Output Hreat Outpu~t

(Watts) ' (Watts)
6 46E+01 6846E+01oe0 .... "-Cr A

U-236 2.3485E-04 65 57

UJ238 I 1581E-04 65.57 65 57 7
j60- tS4E-02 I 54E402

6 7 60E-03 7 60E-03
40 1.30E+03 1 30E+03
4 040+03 4 040+03

To-ai I otai

Y-90 If 6557 65 57

11 Ieipitte netecuen bnn~ary. 'o.rnuP __ _ _ __ _ _ _ __ _ _ __ _ _ _ __ _ _ __ _ _ _

l| Template Selection Summary

Fuel Cladding I SST SST/Tnrcouel lne dcli dosey match sry esaiig terilatese tierefore the erst case Wae was used

iOL HM Constituents Pu and U U. Th & Pu, . @ _ _.~o

II BlOL Enri ment % Iu I

Burnup Summary (MWd)' Basis for bumup used In estimate:

From SFD Estimated

Nominal 65 s7fii Nolnni set eqdi It eain tbmnup

Bounding 657Souid uii u sesimated by asssirg SiOL. heavy trieal imsawas We EOLL

C hecks _

Estimated Bumupf
Bumu truitiprier Given Bumup_ Estimated EOL HM/Given EOL HM

Nominal |1421 | 514

Bounding | 1421 _

'Reactor shutdown, core removal storage shipping or other date conirrming that Irrariaton ceased for tuel

'Total burmup for al fuel associated with this woeksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdfMT)

Mac 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel suId Template Information ,,

Fuel Name. PNL MOX STAR 7
SNF ID # 422

Fuel Units & Descr. I - SCRAP
Heavy Metal Mass OL. : EOL=-0264g
ROD Stora9e Site INEEL

'Fuel decay start datle 1985
Estimales as of: 2030

Template (W/orst Case)
'Tempbate Bumup(MWd): 625

Template BOL Heavy Metal Mass (MT) 0 001 6865
T1 - - -ru=. ......... l

Estimated
Canister usage

18 x15
0 07

.e pia- uer u ...- 4 years-
11. Estmates - - m x. b Y. Y. Gamma Sources

CUMWd From
Photon - Total

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventones(Ci) Gr
Ac-227 2 3072E-06 330 72 330 72 0 OOE+00 7 63E-04 7 63E-04
Am-241 8 4448E+00 330 72 330 72 0 OOE+00 2 79E+03 2.79E+03 0 C
An-242m 1 6848E-02 330 72 330 72 0 00E+00 5 57E+00 5.57E+00 0 C
Am-243 1 6320E-02 330 72 330 72 0 OOE+00 5 40E+00 5 40E+00 0C

ouo (boundinml

0375
E,01 330 72 330 72 0 OOE+00 4 OOE+01 4 OOE+01 0 057S 1 109E+14

OOOE+00 7 56E-01 7.56E-01 0o0650 4 327E+13
0 OE+00 2 86E-01 Z 86E-01 01250 3 391E+13

Cm-2 0 2250 3 746E+13
Co-60 2 8086E+( 1 603E+13
Cs-134 3 4148E-04 330 72 33072 0 OOE+00
Cs-135 4 3976E-04 330 72 33072 0 OOE+00 1 45E-01 1 45E-01
Cs-137 2.1049E+01 33072 330 72 0 00E+00 6 96E+03 6 96E+03 12500 6 964E+14
Eu-1 330 72 330 72 0 00E+00 4 13E+02 4 13E+02 1 7500 3080E+11
Eu-1 0 00E+00 2 28E+01 2 28E+01 22500 3 652E+09
Fe-55 9 69E+01 2 7500 1 029E+09
H-3 24311E-C 3 5000 8236E+0o
1-129 I 0618E-05
Kr-85 5 9882E-01 33072

5 0000 3498E+05
7 0000 4 006E+04

NP-237 1 5668E-04 33072 33072 0 OOE+00 5 1 BE-(
Pa-231 2 8656E-06 330 72 33072 0 OOE+00 9 48E-04 9 48E-04

23918E-08 33072 33072 0 OOE+00 7 91 E-06 7 91 E-06
1 69OOE-02 33072 33072 0 OOE+00 5 59E+00 5 59E+00

Li

U8 94E+01 0 OOE+00 8 94E+01
Pu-239 t 08E+01
PU-240 -3 0095E-01 t3Z8E+011

1 0411E+02 330 72 0 00 3 56E+03 0 OOE+00 3-56E+03

Ra-228 5 9952E-07
Ru-106 8 5526E-07
Se-79 I 9181E-04

330 72
330 72
330 72
330 72
330 72

2.13E-05
t 98E-04
2 83E-04
6-34E-02
5.51 E-02
6 55E+03

0 00 5 98E-02 2.22E-02 5 98E-02

330 72 0 00E+00 6
Sn-t26 1 6671E-04 330 72 330 72 0 OOE+00 5 51 E-
Sr-

9 0
1 9799E+01 330 72 330 72 0 OOE+00 6 55E+03

78E-03 330 72 330 72 0 OOE+00 2 24E+00 2 24E+00
3 72 0 OOE+00 5 78E-04 5 78E-04

Th-230
Th-232
T1-208 8 7573E-05

E-W 1 94E-03
E-04 1 99E-04
E-02 2 90E-02
>-02 7 84E-02 Thermal Power

E-01 119E-01 4Nm-inaI Heat Bondmah

U-232 2 3706E-04
U-233 3 6128E-04
U-234 1.2788E-02 330.72 33072 0OOE+00 4 23E+00 4 23E+00
U-235 5 7486E-04 330 72 33072 2 99E-04 1 90E-01 1 90E-01
U-236 2 3485E-04 33072 330 72 0 OOE+00 7 77E-02 7.77E-02
U-238 1 1581E0-4 33072 33072 373E-05 383E-02 383E-02
Y-90 1 9804E+01 330 72 33072 0 00E+00 6 55E+03 6 55E+03
Other Radionuclides 2 04E+04 2Z04E+04

L Templae SeiuenSunmumary.Bumrupu S ry, and Checks -

Output Heat Output
(Watts) (Watts)
326E+02 3 36E+02

Total Total

emfpimiate 5efection Su

From SFD Used plasis for Parameter Differences:
Reactor Moderr UGHT WATER (Worst Cam)

Fuel Cladding SST SST Tconel .e ddnl dosely matdi anyexistemplttes, thereir ti worst case rritpate was used
SO_ HNM Constituents Pu and U U. Th, & Pu

B0L Enrichment % 0lo100

Burnup Summary (MWd) rBaSis for bumup used in estimate:
From SFD Estamated

Non 33072 N .rial brmpsetegual tobbu&V Wm*p
Botmng 330M72 Boundrig biup estmated by assig BOL heavw metal rmass was twice ECL

Checks

Estimated Burnup
Bumup Multi Given Burnup Estimated EvL HNMGievi EOn HNM

NomInal 1421 sst 914
Bounding 1421

'Reaetor sutdobwn. core removal, stora., shipplng or other date confirmfng that rradation ceased for fuel

"Total bumupx for afi fuel associated with this worksheet must be dvided by SOL heavy metal mass to get speafic burmsp values (MWd`MT)

h
G

I
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Fuel Radionuclide Inventory Worksheet

I-Fuelwindlenqalale-fiaformnataol -
Fuel Name PNL-3

SNF ID 4: 420
Fuel Units & Descr: 6 - ROD
Heavy Me.al Mass- 0L= : EOL0= 064hg
ROD Storage Site INEEL

'Fuel decay Stnt date
Estimates as of

1969

2030

Estimated
Canister usage

0 44l 5'
Template (Worst Case)

'Template Burnup(MWd): 62.5

Template 8OL Heavy Metal Mass (MT) 000186865
iUA2T-

1I Estiuates - , Fitm - x b Y. Yb Gamma Sources

- - IPhoton Total

CilMWd From Nominal Bounding Fuel initial Activrty Nominal Fuel - Bounding Fuel Energy Photonstsec

Template 'Fuel Burnup (MWd)
5

Burnup (MWd) - (Ci) lnventones(Ci) nventones(Ci) - Group (bounding)
Radionuclide
Ac-227 2.5200E-( 61.01 0 00E+00 1.54E-04 ..g MeV

Am-241 6101 000E+W00 00150 5172E613
00250 1 021E.13Am-242m 1 01 61 01

Am-243 61 01 61 01 9 94E-011 I 00375 8 635E+12

E-01 61 01 7.36E+00 0 0875 1 631E+13

2 2849E-03 61 01 E+00 1.39E-01 1.39E-01 0 0850 5 467E+12

6 0144E-04 61i -+00 3 67E-02 3 67E-02 -

Cm-244 9 4880E-02 i 01 0 00E+00 5 79E+00

Co-60 3 9052E+00 6101 0 00E+00 2.38E+02 048E+12

Cs-134
Cs-1 35
Cs-137

_ Eu-154
Eu-1 55

,,[ Fe-55

, -129
K ir-815

* NF237
Pa-231

t0 Pb-21 0
Pm-147
Pu-238

2.2139E-C 6101 000E-+00 3.389E+13

6101 0 00E+00 0 8500 7A23E+11

I I 01 61 01 0c 12500 1.819E+13

61 01 61 01 +01 I 7500 2187E+10

61 01 61.01 5.1 8E-01 22500 9 455E+07

61 01 3 28E-01 3.28E-01 27500 1 628E+08

1 0472E-01
1 0618E-05

61 01
61 01

O 00E+00 6 39E+00 6 39E+00

61 01 0 0OE+00 648E-04
61 01 0 OOE+00 139E+01
61 01 OOE+00 1.00E-02
61 01 OOE+00 1 75E04
6101 OOOE+O 2 89E-06

6 48E-04
1.39E+01
1 OOE-02
1 75E-04
2 89E-06

3 SCCO0 8 862E+C4
5.000o 3745E+04
7.C0oo 4.265E+03
1 0000 4o865E+02

28 61 01
24 61 01 E-02 1 96E-02

Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru- 06

-1 1924E+00
-4 8600E-02
-3 0127E-01
-1 2917E+02
-1 1381E-04
1 0760E-07

61.01 2.00E+00 OOE+00
2.55E+00 0 OOE+00

2 55E+00
2 SSE+OD

61.01 0 00 1.65E+01 0 00E+00 65E+01

6 56E+02 0 00E+00 6 56E+02
000 1 10E-02 4 09E-C

61.01 0 0DE+00 6 56E-C
61.01 0 OOE+00 3 67E6-
61.01 0ODE+00 8 17E-3 61 01

4 61 01

81 7E-12
2 1 17E-02 1.17E-02
2 102E-02 1 02E-021 6669E-04

1 3859E+01
6101
61 01Sr-9O

Tc-99
Th-229
Tht-230
Th-232
TI-208
U-232
U-233

61 01 0006E+00 8 466+02

61 01 0 00E+00 4 13-01
61 01 0 OE+00 I.33-04
61 01 0OOE+00 463E-04

8 46E+02

I 01

60208E-07 61.01 61 01

75.95E-05 61.01 61 01

20521E-04 61.01 61 01

3.6128E-04 61 01 61 01

12788E-02 61 01 61 01
57486E-04 61 01 61.01

0 OOE+00 3 67E-05 3 67E-05
0.00E+00 4 62E-03 4 62E-03

I t 25E-02 1.25E025 Thermal Power
Noia . et Budn

2 20E-02 220E-02
80E-01 7 80E-01

Nominal stt Boundiug
0uWxt Heat output

U-236 2.3485E-04 61 01 8t.01
01 Ul1 1581E-04

138616E+01
61 U1
61 01

5.52E-05 351E-02 351E-2 (Watts) - Watts)

0076+00 1 43E-02 I143-02 3r27E+0l 3.34801

6 87E-06 7 07E-03 7 07E-03 Total Total

0 ODE+00 8 46E+02 8 46E+02
3 14E+03 3 14E+03

Ii Trmipct Selectiom Summanry, BuruSuo * yanwd Checks -

Template Seection Summary

From SFD Used LBa
Reactor Moderator- FAST (Wet Ca0)

_ Fue- MCluK8II~ SST 1 SSTUTh&ei

I I n~ l innX Ob 0

isis hr Parameter Irfferences:

;i e 8dil doSely Bauti ny etisi lemplaies terefore te worst cam terflate was ueed

I I

L` Burnup summary (Mwd Basis for bumup used in estimate-

FromSFD Estimated

ninl [ 61i01 NM" amrset eqWibl*Vbureup

6101 wdrg burp esltnited by assig 80L heavsy mete mass was erect EOL

Cthecks I
Estimaled Bumrupf

Bumup Multiplier Gwven Burnuip Estimated EOL HM/Given EOL HM

Nominal 14-1-- 592 64

Bounding 1421
Reactor shutdownr core removal, storage. Wspping or otier date confinrimg rat Irradation ceased Ifr fuel

'Total bumnup for an luel associated wilt tiis worksheet must be dvided by SOL heavy metal mass to ge specific bumup values (MWd/MT)

DOEtSNFIREP-478
Revision 0
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Fuel Radionucilde Inventory Worksheet
L Fueand TemprenInmTal.ious U

Fuel Name: PULSTAR - BUFFALO (6%ROOS)
SNF tO #1 174

Fuel Units & Descr: 24 - CANISTER OF RODS
Heavy Metal Mass: BOL.254 671 kg EOL=252.202kg
ROD Storage Site INEEL

'Fuel decay start date: 1978
Eatmates as of 2030

Template PWR (Ught Water, Zhc, 0 to 5%Y U)
"Template Bumup(MWd): 61 92

Template BOL Heavy Metal Mass (MT) 0 00176911
Template Decay Time- S0 years

Estimated
Canister usage

18"x10
r 200

II.Eshtmates. . m X. X. b Y.. Yb Gamma Sources

CI8MWd From Nominal Bounding Fuel Initial Acty Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventones(Ci) Inventones(Ci) I

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

_

2.73E-06 Avg MeV
Am-2 O 0150 9691E+13
Am-242m 2 6809E-04 2.348 47 00250 1 942E+13
Am-243
C-14

6.2484E-04
4 7820E-05
8 0297E-07
1.7426E-04

2.348 47 1 830E+13
2,348 47 2.54671 0 00E+00

Cl-36 2,348 47 2.546 71 0 00E+00 1 89E-03 2 04E-03
Cm-243 2,348 47 2.546 71 0 00E+00 4 09E-01 4 44E-01 01:
Cm-244 2 7616E-02 2,348 47 2,546 71 0 00E+00 6 49E+01 7 03E+01 02250 9135E+12

2,348 47
2 348 47
2,348 47
2.34847
2.348 47

2,546 71 0 00E+00 8 36E-01 9 074-01 0.3750 3 945E+12
0 00E+00 617E-04 6 69E604 0.5750 9290E+13

3 68E-02 I o 8500 9071E+11
Cs-137 9
Eu-1 54
Eu-155 2

2.546 71 0 00E+00 1 42E+01
2 1770E-04 Z348 47 2.54671 000E+00 511E-01

Fe-55 7 9296E-07 2,348.47 2,54671 000E+00 1 66E-03 2 02E403 2 7500 1 470E+07
2,348.47 2,546 71 0 00E+00 2 10E+01 2 28E+01 3 5000 I 049E+06

71 000E+00 2.31E-03 2 50E-3 5 CCC0 4 484E+05
0 00E+00 2 51 E+01 2.73E+01 7C00D0 5166E+04

Pa-231 1 4
Pb-210 1 6828E-10 2.348 47 2.546 71 0 00E+C

3 04E-02
3 74E-06
4 29E-07
1.77E-02
1 69E+02

11 0000 5 932E+03 Li

LiPm-147 6 9606E-06 2,348 47 2.54671 0 00E+00 1 63E-02
Pu-238 6 6263E-02 2,348 47 2.546.71 000E+00 1 56E+02

2,348 47 2,546.71 0 00E+00 2.73E+01 2 96E+01

Pu-241 4 3766E-01
Pu-242 6 4260E-05 2,348 47 2,546.71
Pa-226 3 8501E-10 2,348 47

2,348 47
2,348 47
2,348 47
2.348 47
2,348 47
2.348 47
2.348.47

2,546.71 0 00E+00 9 04E-07 9 81 E-07
2,54671 0 00E+00 1 24E-08 1.35E-08
2,546 71 0 00E+00 4 79E-1 i 5.20E-1 1

3 15E-02
Sn-126
Sr-90
Tc-99
Th-229

2 5210O-05
6 4163E-01
3.9357E604
1 5644E-10

6 42E402
I 63E+03
1 00E+00
3 986E-07

2,546 71 0 00E+00 9246E01
2,546 71 0 00E+00 3 67E-07

2 7972E-08 2,348.47 2.546 71 0 00E+00 6 57E-05 7 124-05
53036E-12 2,34847 2,546871 0 00E+00 1.25E-08 1 35E-08
1 5136E407 2,34847 2,546 71 000E+00 355E-04 385E-04

8 47 2,546 71 0 00E+00 9 63E-04
8 47 2,546 71 0 00E+00 6 07E-05

1 04E-03
6 58E-05
1 34E-01

U-235 -1 4487E-06 2.348 47
U-236 7 58886E-06 2,348 47
U-238 -2 6129E-07 2,348 47
Y-90 6 4180E-01 2.348 47

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Wafts) (Watts)

4.25E+01 4 61E+01
Total Total

2.54
Other Radionuclides

Temptlate Selection

2 24E+03 2 43E+03I
. Bip Samary, and Checks ---v,,,

-d

From SFD Used Basis for Parameter Differences:
Reaetrw Moderator UGHT WATER UGHT WATER Tr4rnpat Wat ued for the bMom"n reasom

Fuel Cladding 70RC ZIRC T rialis PtttTerate at al bit oae parameter (erment mal PWR a reasonab
BOL HM Constituents U U _ m e mp

BOL Enrichment % 5996 0 to 5 S

Bumup Summary (MWd) Basis for bumup used in estimate:
From SFD Estemated

Nomnal 2.3474 N7 nbain caloiaed hoin the heavy metal mass destoyed
Bounding 2,546 711 4 696 95 Bsing himue tWaen Secty ftI SF0 (onvored Is MWd)

Cbecks

Estimated Bumup/
Bum It I I Given Bumup Estimaled EOL HM/Given EOL HM

Nnminal | 0261t1 n1e

U

I
wLun . -1

'Reactor shutdown, core removal, storage, shipping or other date confimang that irradation ceased for fuel
0
Total burnup tor as huel associated with this worksheet must be rdided by BOL heavy metal mass to gei specific bumup values (MWdIMT)

DOE/SNF/REP4078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet

,LFuel and TenplateI nfansation war-.&

Fuel Name PULSTAR-N C STATE UNIV (4% ASSEMBUES)
SNF ID 4 175

Fuel Units & Descr: 25 - 5 X 5 ROD ARRAY
Heavy Metal Mass: BOL=316 87kg, EOL.315 902kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of 2030

Template PWR (Light Water, Zirc, 0 o 5%. U)
'Tenplate Bumup(MWd) 6192

Temnplate BOL Heavy Metal Mass (MT) 0 00176911
Temptate Decay rie 5 years

Estimated
Canister usage

18'x10'
1 25

'IL Estimates s-, - , e m IX. Xb b Y. y, Gamma Sources

Photon Total

CvUWd From, Nominal Bounding Fuel Inftial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template - Fuel Bumup (MWd) Bumup (MWdY' I (Cl) lnventones(Ci) Inventornes(Ci) Group (bounding)
4.33E-07 J Avg UeV
1 21E+02 I 00150 2626E.14
6 06E-01 I 0 0250 6 048E.13

.+00 577E-01 1 15E+00 00375 5662E.13
+ 00 442E-02 8 85E-02 I 00575 5.276E*13
E+I00 7 39E-04 1 48E-03 0 0850 3.332E413

9 57E-01 01250 3.016E+13

08500 6786E+13
5 14E+03 12500 3156E+13

2 08E+02 416E+02 1 7500 4 894E+1 1
2.2500 2A56E+1 1

- ----- --
FcSS 0 00E+00 1.17E+02 2 35E+02

1 -129
Kr-85
KN_923i

1 1168E-01 1.84009 0 0OE40 1.03+02 2 C
1.840 09 0 00E+00 0
1.84009 000E+00 1 E+05

7 1,84009 000E+00 2.294E+04
37 920 05 1.840 09 - I

F 247E-12 920 05 1,840 09 2 99E-09

1 0063E+00 920 05 E+02 1.85E+03

9 4428E-02 92005 8 69E+01 t 74E+02

1 1631E-02 E+00 1 07E+01 2 14E+01

Pu-240 1 4919E-C 0 000E+00 1 37E+01 275E+01

Pu-241 3 81 1.840 09 0 00E+00 3 51 E+C

Pu-242 1,840 09 (

Ra-2 E-11 920 05 1,840 09 2.32E-08

Ra- 3a8986E-12 920 05 7.17E-09

Ru-106 5 491OE-01 920 05 0 00E+00 5 05E+02 I 01E+03
2._ _E_ _

Se-79 1.2380E-05 0 00E+00 1 14E-02 2.28E402

Sn-126
i Sr-90

Tc-99

2.5210E-05 t.840 09 0 00E+00 2 32E-02 4 64E-02
1.840 09 0 00E+00 1.72E+03

S 1.84009 - 0 00E+00

Th-229 92005 1.84009
920 05 1,84009 8 38E006

F-1 Yo2 OS 1 c40 w0 19 9 72E-09c c r ~ v1.8 4 0 0 9
1 9654E-07 920 05 1,840 09 I 1 81E-0
C 7--- -- -- ^-, a: .J0

4 3 62E-04 I Th __ __ _

4 1 06E-03 Thermal Power
6 4 29E-05 Norminal Heat Bounding

S 7607E-07 YIzu VD o1,54U W

2 3288E-08 92005
4 1182E-05 3 79E-02 7 58E-02 Output Heat Output

U-235 -1.4494E-06 i
U-236 7.5646E-06 920 05

U-238 -2 6129E-07 920 05
Y-90 1 8718E+00 920 05

- Other Radionuclides
IIL Te te Sdection Sum ,ry Burup Su q ad AMCecka

Ternptate Selecbton Summ^^ry
.Fro^m aPD Used

Reactor Moderatorr UGII WATER Uf4T WATER

Fuel Claddng- _ ZIRC C
BOL HM Constituents U U

,BOL Enrichment % 4 025941269 Ot^-S

Bumup Summary (MWd)a -

From SFD Estimated

276E-02 2 62E-02 2 76E-02 (Watts) (Watts)
0 00E+00 6 96E-03 1.39E-02 5 64E.01 1 13E+02
1 02E-01 1.02E-01 1 02E-01 Total Total

0 00E+00 172E003 3 44E+03
3 82E+03 7 64E+03

_ Basis for Parameter Driferences:

_ Basis for bumup used in estimate

I

Nomirnal [2 o05 Nea hmV cuAted fro tie heasy reta mass deistyed

Bounding FI.1484to 0 B burw assuned I be tWma nminrld Wajsis

Esimated0 EOL HMIGiven EOL HM

I1 00

-

r stvidown. core removal, storage shipping or other date confirming tal irradation ceased for fuel
2
Total btanup for at u associated with Ns worKsheet must be dvided by OL heavy metal mass to get sedfic barnmp values (MWd`MT)

DOE/SNF/REP-078
RevIsion 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel ad Terplate lnformsfion e, -, _

Fuel Name: PULSTAR SUNY-BUFFALO (6% RODS)
SNF ID -. 176

Fuel Units & Descr: 996 - ROD
Heavy Metal Mass, BOL-537 541kg EOL=499 992kg
ROD Storage Silo: INEEL

'Fuel decay start datrl 1965
Estinates as of: 2030

Template: PWR (Ught Water, Zinc 0 to 5% U)
'Temptate Bumup(MWd): 61 92

Template SOL Heavy Metal Mass (MT): 0 00176911
Tempate Decay r.: 65 years

Estimated
Canister usage

t18x10
i 296

11. F~shmantes m Xn x5 b y. y, Gamma Sources
Photon Total

CIJMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWde Burnup (MWd)' (Ci) inventories(Ci) Inventornes(Ci) Group (bounding)
Ac-227 1 2581E-09 35,707.51 71,41503 0 OOE+00 4 49E-O5 8 98E-05 Avg MeV
Am-241 14761E-01 35,707.51 71,41503 0OOE+00 527E+03 I105E+04 00150 1 933E+15
Am-242m 2 5032E-04 35,707.51 71,41503 0 OOE+00 8 94E+00 1 79E+01 0 0250 3 6406E14
Am-243 6 2387E-04 35,707.51 71,415 03 0 OOE+00 2 23E+01 4 46E+01 0 0375 3 590E+14
C-14 47739E-05 35,707.51 71,41503 OOE+00 1 70E+O0 341EE+00 00575 4926E+14
Ci-36 80297E-07 35,707.51 71,41503 OOE+00 287E-02_ 573E-02 OOBSO Z101E+14
Cm-243 1 2099E404 35,707.51 71,415 03 0 OOE+00 4 32E+00 8 64E+00 0 1250 1 371E,14
Cm-244 5560E-02 35,707.51 71,415.03 OOOE+00 556E+02 111E+03 02250 1787E+14
Co-60 4 9580E-05 35,707.51 71,415 03 0 OOE+00 1 77E+00 3 54E+00 03750 7735E+13
Cs-134 1 7022E-09 35,707.51 71,415 03 OOOE+00 608E-05 122E-04 05750 1 841E+15
Cs-135 1 4433E-05 35,707.51 71,415 03 0 OOE+O0 515E-01 1 03E+00 0 8500 1 476E.13
Cs-137 6 9929E-01 35,707.51 71,41503 000E+00 2.50E+04 499E+04 12500 69002+12
Eu-154 18023E203 35.707.51 71,415 03 0002E+0 644E+01 129E+02 17500 3970E+11
Eu-155 26793E-05 35,707.51 71,415 03 OOOE+O0 957E-.01 19E+00 22500 6992E+07

t 04E-03 1 27500 3 478E+08
3 5000 1 7268+07 LKr-85 4 D617E-03 35,707.51 71.415 03 0 0OE+O0 1.45E+02

Np-237 1 2645E-05 35.707 51 71,415 03 0 00E+00 4E52-01 9 03E-01 11 a
Pa-231 1 6376E-09 35,707.51 71,415 03 0 00E+00 5 85E-05 117E-04
Pb-21 0 2 8795E-10 35,70751 71,415 03 0 OOE+00

71,415 03 0 00E+00
71,415 03 0 OOE+00
71,415 03 0 00E+00
71.415 03 0 DOE+00

1 03E-05 2 06E-05
E-03 9 47E-03 Li

Pu-240 1 5142E-02 35,7
PU-241 2 1269E-01 35,707 51 71,415 03 0 0OE+00 7 59E+03 I 52E+04
Pu-242 64260E-05 35,707.51 71,41503 00DE+00 229E+00 459E+00
Ra-226 58689E-10 35,70751 71,41503 0ODE+00 2.10E-05 419E-05
Ra-228 53036E-12 35.70751 71,41503 0ODE+00 1.89E-07 379E-07
Ru-106 68136E-19 35,70751 71,41503 00DE+00 243E-14 487E-14
Se-79 1.2372Et05 35,70751 71,41503 0OOE+00 442E-01 884E-01
Sn-126 25194E-05 35,707 51 71t41503 OOE+00 9000E-1 1 80E+00
Sr-90 44913E-01 35,707 51 71,41503 000E+00 1 60E+04 321E+04

0 00E+00 t 41E+01 2.81 E+01
I 38E-05

Th-232 5 3085E-12 35.707 51 71.415 03 0 00E+00
Tt-208 1.102E-07 35.707 51 71.415 03 0 00E+00 4 68E-03 9 36E-03
U-232 35497E-07 35,70751 71,41503 O0DE+00 127E-02
U-233 2 6647E-08 35,70751 71,41503 000E+00 952E-04
U-234 55023E-05 35.70751 71,41503 0ODE+00 1 96E+00

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Wafts) (Watts)
5'24E+0 1 05E+03

Total Total

UI235 -1 4485E-06 35,707 51 0 00 6 93E-02 1 76E-02 6 93E-02
U-236 7.5969E-06 35,70751 71.41503 2OOE+00 271E-01 543E-01
U-238 -2 6129E-07 35,70751 000 1.70E-01 1 61E-01 1 70E-01
Y-90 44913E-01 35.707 51 71,415 03 O.OOE+00 160E+04 321E+04
Other Radionuclides 2 42E+04 4 84E+04
IlU. Template Selection Sunmary, Burnup Summary, and Checkis _ _ _ _ _ _ _ _ _ _ * _ _

Template Selection SurnarY
From SF0 Used Basis for Parameter DIlferences:

Ractor Modeftors UGhT WATER U GHT WATER Tbs TempLate was used br tre llWmg reasbor
Fuel Cladding: ZIRC ZIRC This tue maas PWR Tempale cn al but we parareter erbldmr() making PWR a teasonabl

BOL HNM Constituents- U U alatd.
BOL Enrinent %: 596523648 O to S

Burnup Summary (MWd)' Basis for bumup used in estimates
From SFD Estmated

Norinal 35 707.9 Nomd hwrup cakoated brom ste bray metal mass destoVyed.
Bounding 71 415 03 B bunup asued la bese normnal bun

Cbectc5

Esttrnated Bumupt
Bumup Muu e Grven Burnup Estirnaed EOL HM/Grven EOL HM

Nominal 1 90
Bounding 3 8c

'Reactor shuildown, core removal. storage, shipping or other date confirming that irTaclation ceased for W

]]--

'Total burnup for at fuel associated wtit this worksheet must be dvided by 0OL heavy metal mass to get speofic bumup values (wWdUId

DOE/SNFIREP.078
Revisbion 0

tMarch 2003
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Fuel Radionuclide Inventory Worksheet

IFuel and Templte Infor-iation 1 ,; .
Fuel Name RESIDUE FAILED F8F RODS

SNF ID S. 381
Fuel UnIts & Descr I - DEBRIS
Heavy Meal Mass SOL- , EOL=1 109kg

ROD Storage Ste INEEL

'Fuel decay start date 1985

Estimates as of 2030
Template Pahifrder (Light Water SST. 60 to 100-, U)

3
Template Bumup(MWdi 6 01

Template BOL Heavy Metal Mass (UT) 000012882
.. ,.afl... rf.. a -ars

Estimated

Canister usage
HIC

I 1 00

11. Estimates in . mX. X. b Y. Y. Gamma Sources

Photon Total

CVZMWd From Ntominal Bounding Fuel Iitial Activity Nomninall Fuel Boundingi Fuel EnergiY Photons/sec

Riadionuclide Template Fuel Bumnup (MWdf Bumnup (MWd)' - (CI) Inventones(Ci) Inventorles(Ci) Group (bounding)

Ac-227 2261E 08-0 1.04761 1,6176 0 OOOE+00 2A5E-0S 2845E-05 Avg lteV

Am-241 t t3E-04 1,047 61 1,047.61 0OOE+00 2 17E-07 1.17E-07 0150 7819E.13

Am-242m 8 5075E-09 104761 104761 0OOE+O 2 43E-06 91 E-06 0.0250 8798E12

Am-243 98519E-10 1.04761 1.047 61 0 OOOE+0 7 03E+01 7 t.E-06 00375 34378.12

C-14 23012E-04 1,04761 1,04761 OOOE+00 23411E-01 31E-01 00575 151sE+13

Cl-36 02261E-0 1,04761 1,047.61 OWE+00 1326E-03 1.28E-03 08500 9153E+02

Cm-243 214875110 1,0A761 1,047.61 0OOOE+00 2.61E307 2162E-07 01250 5943E+12

Cm-244 23178E-O 1,47.61 1,047.61 000OE400 243E--06 201-06 02250 7879E+12

Co-60 7.04980-04 1,04761 1,047 61 0 0OE+00 7 42E+01 7 42E+01 0.3750 3 437E9+2

Cs-13 3 0266E-06 1,0476 1,047 61 000+00 317E-03 31.7E-03 05750 5661E+13

Cs-135 2316E45 1,04761 1,0476 OOOE+00 318E-02 3.18E-02 038500 5730E+11

3-1 07316 9E0104.1 1,047.61 00E0 7-4 7680 00 780

Cs-137 t4511E+00 1,047.61 1,04761 OOE+00 152E+03 152E+03 02500 SS96E+12

Eu-154 66955E-04 10476 1,04761 000E+O0 710tE-0t 710tE-01 117500 1478E+10

Eu-155 6 9850E-04 1,04761 1,04761 008E+00 732E4t0 732E-0 225l 3059E+07

Fe-SS 1 2318E-03 1,047 61 1 047 61 0O0E+OO 1 29E+OO I29E+00 z7500 8871E+OS

H-3 2 541E-03 10476 476 OOE+00 263E+00 263E+00 35000 6255E1

I-t29 6723195E-07 1,047.61 1,047f61 0OOE+00 7 67E-04 76 000 21573E+01

Kr-85 4 1281E-0 1,047.61 1.04761 0 WE+00 4 32E+10 4 32E+0t 700 2841E.0

Pu-247 1.1489E-06 1,047.61 1047.61 000E+00 t20E-03 7t20E-03 110000 31S7E41

Pa-231 415241E-08 1047 61 1,04761 0 OOE+00 4274E-05 4.74E-05

Pi-210 64476E-13 1,047.61 1.0476t 0 008E+00 675E-t0 675E-t0

Pm-t47 2 1656E-03 1,04761 1.04761 O0E+O0 22E+00 122E+70

Pu-238 2 9517E-04 1.047 61 1.047 61 000E+O0 361E5-05 3 69401e

Pu-239 6 6772E-04 1,04761 1047 61 0 O0E+O0 7 OOE-01 7 OOE-01

Pu-240 8 6839E-OS1,476 1,0A7.61 0 OOE+OO 910OE-02 9 I OE-02_

Pu-241 71514E-04 1,04761 1,047.61 008E+00 749E-01 7449E-01

Pu-242 1 9717E-09 6047 4760 04E+03 2.07E-06 2.07E8-0

RU-226 1 8654E-12 1.047.61 1,047 61 t 0 O08E+O0 1.85E-09 1.85E-09

Rla-228 8292811-12 1,D0A761 t,OA71 OI0OOE+OO 869E-09 8 69E-09_

Ru-t06 t.8479E-t0 1,04761 0006 OO4E+40 493E-07 I93E-07

Se-79 t.3223E-OS 1,047 61 1,047 61 0 OOE+OO I 39E-02 1 39qE-02

Sn-126 Itt493EOS 1tD47 61 104761t OOOE+OO 1 20E-02 1 2OE-02

Sr-90 36529E+00 104761 1,047.61 0 O0E+O0 1 43E+03 1t43E+03

Tc-99 46656E-04 1,0476 t 761 OOOE+O 4389E01 4 89E-01

Th-Z99 I 4547E-1t 1076 1.047.61 ooo0E+oo 1.52E-08 1.52E1-08

Th-230 I16617E-10 1A.1 1,047.61 0OOOE+OO 1.74E-07 1.74E-077

Th-232 8 3361 E-12 1,O4761 1,O47 61 0OOOE+OO 873E-09 87E0

Ti-208 2.1664E-08 1,047 61 1,047 61 O OOE+OO 2.27E-OS 2 27EOS5

U-232 5 69E0 .047 61 1,047 61 0 OOE+OO 6 15E-05 6 15E405 Th ermal oe

-U-233 ~ 3.18A7E9-0 1,047 61 1,04761t OOOE+OO 3 34E-06 3 34E-06 Norrunal Hem Boundmg0

V-23~4 3 8769E407 107t 1,047 61 OOOE+OO 4 06E404 4 06E-04 Outpu Hea tOutputt

U-235 -2 7761tE-06 1,0476 ooo 4 48E-03 1 57E-03 4 48E-03 (Wahns) ( Watts)

iJ-236 1 61190E-05 1,047 61 1,047 61 OOO0E+OO 1 70E-02 1.70E-02 1A3E+1 14E01

U-238 -2 8547E-09 1,4 10 00 4 84E OS 4.54E-OS 4 84E-05 Total Total

Y-01 3652E+00 1,OA7 61 1,047.61 0 OOE+OO 1 43E+03 t.43E+03

Other Raincie1.73E+03 
I 73E+03_

i

46d

ii1. Te late Selection Sumrmry. Bumuip Sunar'y, and Checks ____

Template Seectbon Summa y

From SFD Used B fsos fot Parameter Differences:

Reactor Moderator UGIrTWATER UGNT1WATER This Tenyiale was used ior tie rrg ras

Fuel Cladding| SST ST TSbel madis on aI pararreerieett rreneieet (iaown)

BOL HM Constituents U U

BOL Enrichment % 6010 100

Bumup Summary (UWd)2 Basis for burnup used In estimate:

From SFD Estmaed

Nominal 1,047 61 N an burstt ilequ lo buuld*g -uVp

Bound ng- 1.047 61 jmidg brs estiruied by sgV 80ML heavy metal rmss was mmce EDL

s_ Checkcs
Estrmated Bumup/

Bu~mup kultiplier Given Bunu Estimated EOL HM/Given EOL HM

Nrzmin l 10 12r 0

lBoundrng .,!,:

Reactor shutdown. core removal, storage, shipping or o06er date confirming that Inadation ceased for fuel

2
Total bumnup Ifr an fuel associated with this worksheet must be divided by SOL heavy metal mass to get speciic bumup values (MWd/MT)

March 2003

DOE/SNF/REP-078
Revislon 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fud and Tenplakte jIornfion ,, W

Fuel Name ROBERT E GINNA
SNF IDt 9 182

Fuel UnitS Descr. 40- 14 X 14 ROD ARRAY
Heavy Metal Mass: BOL.1527.2kg EOL.15126928kg
ROD Storage Site: INEEL

'Fuel decay stwt date 1972
Estimates as of- 2030

Template. PWR (lUgt Water. Ztrc. 0 to 5.^ u1
'Temptate Bumup(MWd) 61 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Temotate Decay Timet 50 years

Estimated
Canister usage

Bare Fuel Transfer

I.FEmates ) w ¾ m X. x, b y. y, Gamma Sources

C&l/dWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWd)2 Bumup (lMlWd)f (Ci) Invenlores(Ci) Inventones(Ct)

Photon Total
Energy Photons/sec
Group (boundinalRadionuchede

Ac-227 1.0733E-09
Am-241 1 4751 E-01
Arn-242m 2 6809E-04
Am-243 6 2484E-04

- ,...�... .....--- I--.
+w 1 oti6-04 2 35bt-04 Avg. MeV

2 28E+04 3 22E+04 I 00150 8 314E+15
I S 566E+01 0 0250 1 666E+15

154.660 60 1 37E+02 00375 1 570E+15
C-14 4 7820E-05 154.660 60 218.4 I 04E+01 0 0575 1 965E+15

8 0297E-07 154 660 60 218.499 95 0 00E+ 00850 9 180E+14
I 7426E 44 154,660 60 218.499 95 0 OOE+00 2 70E+t 01250 6 107E+14

-02 154,660 60 218,499 95 0 00E+00 4 27E+03 7 837E+14
Co-60 54,660.60 218,49995 OOOE+00 5516E+01
Cs-1 34 0 00E+00 4 06E-02 5.74E-02
Cs-135 2.23E+00 3.15E+00 0 8500
Cs-137 9 8870E-01 1 S 216E+05 I 1.2500 4952E413
Eu-1 54 6 03204-03 154.660 6 1 7500 Z177E.12

2 1770E-04 154.660 60 218.499 95 0 00E+00 3 3 2.2500 3579E.08
7.9296E-07 154,660 60 218.499 95 0 00E+00 1d 11261E.09

H-3 154,66060 218,49995 ' 0OOE+00 1 38E+03 9 001E+07
1-129 218,49995 OOE+00 1 52E-01
Kr-85 L3,499 95 0 OOE+00 1 66E+03 2 34E+03
Np-237 I 1
Pa-231 1 4
Pb-210 1 6

1 95 0 OOE+00 1 84E+00 2 61 E+00 11 oooo
E-04 321E-04

628E-10 3 68E-05
154.660 60 218.499 95
154,660 60 218,499 95 0 ODE+00 I1I

JF

154,66060 218.49995 OOE+00 1.80E+03

Pu-241
Pu-242

4 3766E-01
6 4260E-05

Ra-: E-10
Ra-.
RLu-106 218,49995 0OOE+00 316E-09 4 46E-09
Se-79 t 995 0 OOE+00 1 91E+00 270E+00
Sn-126 2 5210E-05 D 5 51 E+00
'r -Q 64 AI3-0I1 .. A I

,,,
_ _ _ _ _ _

1 40E+05
Tc-99 3 9357E-04 154.660 60 8 60E+01

1 5644E-10 154.66060 218.4
E-08 154,66060 218,49995 0006E+00 I

Th- 154,660 60 218,499 95 0 OE+00 8 20E-07
Th208 154,660 60 218,499 95 0 00E+00 2 34E-02 3 31 E-02
U-232 4.1005E-07 154,660 60 218,499 95 0 0OE+00 6 34E-02 hermal Power

-------- m.�U-L,33 54,66060 218,49995 000E+00 40OE-03
U-234 49995 000E+00 815E+00 1 15E+01

Nomnmal Heat Bounding
Output Heat Output
IWaltsl (Watts)

U-235 -1 4487E-06
U-236 7.5888E-06
U-238 -2 6129E407
Y-90 6 4180E-01

000 1.15E+00 9.26E-01 1.15E+00
S A A A _ A A _ _ _ _ _ _ _ _ . _ _ r _ _ s 5 - w _ w _ Z
149995 000E+00 1 17E+00 1 66E+00 2.0E+03 3.^5E+03

--- -- c--.-^ A - -- .AA ____ __

4 s4dt+0u 4 sbSE*+0U 1otai Toota
154.660 6 1 40E+05

OMter Radionuclides 2 08E+05A A v A w
nL1 -VB 0IiiP 4IIF. MiAi q D.4Df l A S
Item
I-- From SFu Used if

Reactor Moderr r[ 5 UG1WATER =
Fuel Claddng ZIRC | RC I

BOL NM Constiuenits. Ut U
BOL Enrichment YLA1 3 40035585 0 to 5

lasis for Parameter Dtiferences: L
|Bumup Summary (MWd)' |Basis for bumup used in estimate: LiI _

I
Fr^ns 

CFn
rrm aru I rstxr.^. AeJ

I ----__4 _Nominal
Bounbdin

152c411 9 DNxhl* bkup takn d"cf h. SF0 (towered tI MWd).
304 EQZ1E Sed. bsp tanak bkee dreyfrom SSFR0 (coeed lo MWd)

'Total bumup ifr aSl fuel assodated wfit tis workshele must be dvlded by 8OL heavy metal mass to get speaifc bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

k Fuel and Template Informaon
Fuel Name- ROVER (UBM)

SNF ID#f 840
Fuel Units & Descr 65 - PARTICULATE
HeavyMetalMass 80L.119775kg EOL=119775kg
ROD Storage Site INEEL

'Fuel decay start date 2050
Estimates as of: 2030

Template: (Worst Case)

"Template Burnup(MWd) 62 5
Template SOL Heavy Metal Mass (MT) 0 00186865

_em .b n.-., rne S years

Estimated
Canister usage

18'x15'
| 591

It. Fstimates I - m x. X. -b Yn Y I Gamma Sour.ces
Vnr,. T I

CiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template - - Fuel Bumup (MWde
2

Burnup (MWdp - (CI) IventonesCCi) Inventories(Ci)
I Energy Photons/sec

Group (bounding)
I3 Av 1*1eRadionuclide

4.bb�S.1b - UtAll4LliJ
Ac~-227 - 8 7456E-07
Am-241 42816E+00
Am-242m 1 9312E-02
Am-243 1 63681-02

4,553j.t6b vuv~ t+WV I .

4,553.16 0 OOE+00
IE4 Avg 1 tlV ~ .+

i+v4I 00150 2664E+16
E+01 I 0 0250 S.207EtS

4,553 16 I 8 79E

4,553 16 7 45E+01 o 0375 4.516E+tS

C-14 2.276 58 4,553 1 +.02 5 52E+02 O

C-36 2.276 58 4 I 5.20E+00 1 04E+01 _
-03 2,27658 4,553 16 000E+00 4 09E+00 8 1

5,3120E-01 2.276 58 0 WOE+D0 12t1E+03 E+15

1A534E+03 0 OOE+00 3 31 E+06 7648E+14

II

II

Cs-134 8 1
Cs-135 4.3
Cs-137 4 2

1336E+00 4,553 16 00OOE+00 0.5750 9568E+15

4,553.16 0C 2.OOE+i00 12500 42 576E,1

2.276 58 4,553.16 1 92E+vS 12500 4911E+17

Eu-t54 2.276 58 4,55316 319E+04 638E+04

Eu-155 2.276 58 1 04E+04 2 07E+04

Fe-55 94E+02 2,276 58 4553 16 -0 00E+00 1 99E+06 3 97E-06

1 7500
2.2500
2 7500
3.50ou
5 ~010n~v nn ^ -o eon E+OO 2.98E+03 744E+10

W- 1 3083L+OO
1 0618E-05

Z"176 5
0 OOE+00 2 42E-02 1.544E+07

4 1611E+00 2,276 58 4,553 16 0 OOE+0 O 3 -47+03 1 89E+0J4 7.000 1 776E+05
,.-. n ni =e n r _15F.01 _.16E0 I 11.0000 2 038E+0

s Np-237
Pa-231

t 'b-210
Pr,-147

_, Pu-238

2857617L04
2 8576E-06 6 58 4.553 16 0 OOE+OD

3 58 4,553 16 I
2,276 58
2,276 58
2,276 58
2,276 58

4,553 16
E+00 7,21E-07 1 44E-06
E+OO 1 06E+.0 2 12E+05
E+O0 8 59E+03 1 72E+04
E+OO 949E+02 1 90E+034 168OE-01

2 9264E-01
2 0640E+02
2 4560E-03

4,55316 0 OOE+00 6 66E+02
4,553 16 0 00E+00 4 70E+05
4.55316 0 OOE+00 5 59E+00Pu-242

Ra-226
Ra-228
Ru-106
Se-79

5.58 4,553 16 0

1 12E+01
1.38E-05
2 03E-032276 58

2,276 58
2276 58

4,553 16
4,553 16 E.00 8 37E+03 1.67E+04

E+O0 4 37E601 8 74E-01
E+00 3 804-01 7 59E601I 6673E-04

4 404E+01
6 7678E-03
4 1968E-07

4.55316 0 OE+00 9206.04
4.553 16 0 00E+00 1 54E+01

Th-229
Th-230

I Th-232
Tt-208-

I I U-232
U.-233
U.-234
U-235
U-236
U-238
Y -90 __ _ _ _ _ _

4,55316 0 O0E+00
4,553 16 0 OE+00
4,553 16 - 0 O0E+00
4,55316 0 OOE+00

9 SSE404 I 91E403
2 89E-03 5.77E-03
1 37E-03 2.74E-03

2 50E-01 5 OE0-01
2276.58
9 976 5-;
, v _v -. -

-

2276 58 4,553 16 0 00E+00 7 21E-01 11.44E+OO Thermal Power

; Atj co O AC A8 23E1:-l 1 65E+W
2276b W$ 4

227658 4,55316 OOE+.00 291E+01 5 82E+Ot
Nom.Iinaf tbalt Boundinbg-

Output Heat Output
IWat si (Warts)

-

2,276 58 4,553.16
2,276 58 4.553.16

2.276 58 4,553 16

2.41E-0t 1 55E+00 2866.00

0 OOE+00 5.35E-01 1 07E+00

2 81 E-03 2 66E-01 5.30E-01

5.86E+04 1 13E+05

I Total T olal

E+01 2.27658 4,553 16 0 OOE+00 920E+04 1 84E+05
- 2.88E+05 5 75E+05

.I Teplate Selection S ry B rnup S y, and Cheks _ _ _ _ _ _ _ _ _ _ _ _ _

Template Selecbon Summar
From SFD Used Basis for Parameter Drifferences:

Reactor Moderaor GRAPHtrE (Wordt Ca-)
Fuel Cladding NONE SSThnconel aiM ddtdosely mnatch arry eeting tl Vates. thereire lbe waist case temrlate was used

SOL HM Constisuents U U lh & Pu

BOL Enrichment % 93 02375258 Otr 106t

L Bumup Summary (MVWd)' F. ____ Estimated _ Basis for bumup used in estimate:

From SFD Estumatet

Nomin l t 2276 8Nor burs" assar ID be 2% of B0L heavy retal mass

O Bounding 4553 Bdrv bup esam tbbeetwoe iial bnsp

Estimated BumupI
Bumup Multiplier Given Burnup Estimated EOL HWfGiven EOt. HM

Nomnnat 017 3 021

llBounding t t4I

' Reactor shutdown core removal, storage shapping or other date confiming that inradabon ceased for fuel

aTotatl bumup for alt fuei associated wltt tli s worksheet must be dvided by BO heavy metal mass to get epedtic bumup values (MWdMT)

Mardi 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inforrfaton iecs ,,,

Fuet Name SHtIPPINGPORT LWBR BLKT I
SNF ID 4: 374

Fuel Unds & Descr- 3*443 ROO ARRAY
Heavy Metal Mass: BOL.3795 7kg- EOL.3755 2kg
ROD Storge Site INEEL

Estimated
'Fuel decay start date 1982 Canister usage

Estates as of 2030 24'x15l
Template LWBR (Ught Water. Zirc. 60 to 100%, Th and U) 300

'Template Bumup(MWd): 1026914
Template BOL Heavy Metal Mass (MT)h 0 45991251

Template Decay Time' 35 years

I. Estimates in. m X. Xb b Y. Y, Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Acttvity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)O Bumup(MWd)' (Ci) tnventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 9 7360E-05 50,103.24 88,06024 000E+00 4 88E+00 8 57E+00 Avg MeV
Am-241 24345E-04 50,10324 88,06024 000E+00 1.22E+01 214E+01 00150 7263E+15
An-242m 1 4821E-06 50,103.24 88,06024 000E+00 743E-02 1 31E-01 00250 1496E+15
Am-243 3 1152E-07 50.10324 88,060 24 000E+00 1 56E-02 2 74E-02 00375 1 279Et15
C-14 9 2432E-05 50,10324 88,060 24 0 00E+00 4 63E+00 8 14E+00 0 0675 1393E+15
Cl-36 1 8103E-06 50,103.24 88,06024 0 00E+00 9 07E-02 1 59E-01 00850 8927E+14
Cm-243 30597E-07 50,10324 88,06024 000E+00 I153E-02 269E-2 01250 5594E.14
Cm-244 14149E-05 50.10324 88,06024 OOOE+00 709E-01 1_25E+00 02250 8005E+14

88,060 24 0 OOE+00 4.38E+01 7 69E+01 0 3750 3214E+14
0 5750 4 908E.15

Cs-1 0 8500 8 770E+13
Cs-137 1 4772E+00 50.103 24 88.060 24 3874E+13
Eu-154 8 6025E-03 50.103 24 88.060.24 000E+00 43' +12
Eu-155 66062E-04 50,10324 88,06024 000E+00 331E+01 5 82E+01
Fe-55 2.3011 E-06 50,103 24 88,06024 0 00E+00 1.15E-01 2 03E-01

1 07E+02 1 87E+02
7 94E-02 I 40E-01 I

35000 I 626E+05
5 0000 5.097E+04
7 0000 3 7278+03

Ni>237 1 2620E-07 50.103 24 24 i VU .0. EO=<CUZ

Pa-231 12017E804 50.103 24 88.06024 0 00E+00
Pb-210 1 4247E-08 50.103 24 88,06024 0 00E+00 714E-04 125E3
Pm-147 2 6224E804 50,10324 88.06024 0.00E+00 1 31E+01 2.31E+01
Pu-238 42477E-04 50,10324 88,060 24 0 00E+00 2 13E+01 3.74E+01
Pu-239 2 7519E-05 50,10324 88.06024 0 00E+00 138E+00 2 42E+00
Pu-240 16184E-05 50.10324 88,06024 0 00E+0D 811E-01 143E+00
Pu-241 1 4695E803 50,10324 88,06024 0 00E+00 736E+01 129E+02
Pu-242 4 0831E-08 50,10324 88,06024 000E+00 205E-03 360E4-2
Ra-226 2 1423E-08 50,10324 88,06024 0 00E+00 1 07E-03 1 89E-03
Ra-228 46236E-06 50.10324 88,06024 000E+S0 2 32E-01 407E-01
Ru-106 40208E-11 50,10324 88,06024 000E+00 2 01E-06 354E806
Se-79 3 5417E-05 50.10324 88,060 24 0 00E+00 1.77E+00 3 12E+00
Sn-126 39848E-05 50,10324 88,06024 000E+80 200E+00 351E+00
Sr-90 1 4928E+00 50,103.24 88,06024 0 00E+00 7.48E+04 1 31E+05
Tc-99 32525E-04 50,10324 88.06024 000E+00 163E+01 2 86E+01
Th-229 64582E-05 50,10324 88,06024 000E+00 324E+00 569E+00
Th-230 1 1432E406 50,10324 88.06024 000E+00 573E-02 1 01E-01
Th-232 -9 0328E-08 50.103 24 0 00 4 01 E-01 3 96E-01 4 01 E-01
Tt-208 13964E802 50,10324 88.06024 000E+00 700E+02 123E+03
U-232 50,103 24 88,060.24 0 00E+00 1 90E+03 3 33E+03

4 SO=A I tcr^ I
1 1Vt1+Uj 1 ;155+U.

Thermal Power
Nominal Heat Bounding

Output ieat Output -

(Wafts) (Wattsw
4 1 OE+01 720E+01

-04 3.17E-03 5 37E-03
6 65E-03 1 17E-02 I 1.37E+03 239E.03

1 76E-04 Total Total
Y-90 1t31 E.05
Other Radionuctlides 8 36E+04 1 47E+05 .- j

1. Tesntate &election Stunmary, Bunup Summary. and
Template Selection Summary

From SFD Used IBasis for Parameter Otfferences:
Reactor M or UHT Adc-R LUGHT WATER [ms T te an ue br the bini;g reascar

Fuel Claddng ZIRC ZIRC kWs mat ntdeso all pararrees except emdsnt
BOL HM Constitue TUts Th and U

BOL EnrIchment % 0.039989331 60 to 100

Bumup Summary (MWdcl Basis tor bumup used in estimate:
From SFD Estimated 1

NomnaL| 50,10324 39,41310 N up taken decofrom 'SF(cwuledto UWd)
Bounding- 68 06024 78 826 19 Sonac" harup taken decly From SF0 (crved lo tWOdi

Checks

Estimated Burnupm
So MuItipf Given Bumup Estimated EOL HU/Given EOL HM

Nominal 0 079 100
Bounding 104 0 90

'Reactor shutdown. core removal, storage shipping or other date confirming that Itradiabon ceased for tuel

'Total bumup tor att fuel associated wd~h this woresheet must be dvide d by OL heavy metal mass to get specific bumup values (MWY1).

[
[]
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1=.,.l RrniildAInvi~ntorv Worksheet

jL Fues and Temrlate latormabon
Fuel Name SHIPPINGPORT LWBR 8LKT II

SNF ID # 375
Fuel Units & Deser. 3 - 261 ROD ARRAY

Heavy Metal Mass BOL.4373.Skg EOLd4331 7kg

ROD Storage Site [NEEL

1ovwvw

Estimated

'Fuel decay start date 1982 Canister usage

Estimates as of 2030 24'x15'

Template LWBR (LightWater Zirc 60 to 100.,ThandU) 300 r

"TemplateBumup(MIed): 1026914

Template SOL Heavy Metal Mass (MT) 0 45991251
Template Decay Time 35 years

'I

I Photon Total -

CiVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd)
2

Burnup (MWd) * * (Cl . Inventortes(CI) lnventones(Ci)
Energy Photons/sec
Group (bounding)

Radionuclide
Ac-227
Arn-241
Am-242m _

2 4

64,29045 110,212.20
64,29045 110,212 20
64,29045 110,212 20

E+00 1 07E+01 I Avg MeV
E+01 2 68E+01 00150t

9 53E-02 I 63E-01 I oi

Amn-243 E-07 6429045 1 1 2 09E-02 3 4

C-14 92432E-05
Cl-36 1 8103E-06
Cm-243 3 0597E-07

64290 4 E+00 5 94E+00 1CI 1 749E+15

000E+00 1 1 I 117E+1s

000E+00 I 9 01250 7001E+14

Cm-244 1 4149E-05

Co-60 8 7369E-04
Cs-134 2.5601E-05

110.212t20 0O00E+00 .+00 03750 1020E+14

110,212.20 0O0E+00 9 63E+01 0.3750

4.29045 110,212.20 000E+00 - 1 65E+O0 2.82E+00 0.5750

Cs-t35 64.290 45 110.212.20 E+00 3 6E+05 02500

4 023E+14
6143E+1s
40849E+14
4.849E+13
7052E+12
2 197E+03

Cs-t37 64.29045 110,21220 :+0 1 63E+05 t

Eu-I 54 64,290 45 ti 5 53E+02 9 48E+02

Eu-1 55 64,29045 +00 4.25E+01 7.:
0 00E+00 1 48E-01 5 404E+1 3

Fe-55 230l1tE-m0
H-3 2 1277E-03
1-129 1 5853E-06

2 20 0 00E+00 0 2z026E+05

110,212 20 0 00E+00
110,212 20 0 O0E+00

70000 6 353E+04
70oooo 4 6,47E+03

Kr-85 6.2625E-02
Np-237 1.2620E-07
Pa-231 1,2017E-04
P5-210 t4247E-08
Pm-i 47 2.6224E-04
Pu-233 4,2477E-04
Pu-239 2 7519E-05
Pu-240 1 6184E-05

1 4 Al:CIS

_+03

64,290 45
^4290 45
64,290 45
64,290 45
64,290 45

110,21220 000E+00 8 11E-03 1.39E-02 11i= 356vE+02

110,212,20 0 00E+00 773E+00 1.32E+01

110,212,20 0.00E+00 916E-04 1 57EW03

110,212,20 00wE+00 1 69E+01 289E+01

110,212,20 000E+00 273E+01 468E+01

110.21220 00wE+00 1 770+00 303E+00

uP-241
PI-242
Ra-226
Ra-228
Ru-1 06
Se-79

i Sn-126
I Sr-90
_. iTc-99

_ - Th-229
Th-230
Th-232

1 4695t-W

)45 110,212,20 000E+00
)45 110,21220 00wE+00
)45 110,212.20 0000E+06
)45 110,21220 000E+00

E+wO I 78E+w0
E+01 1 62E+02
E43 4.50E-03
E-03 2.36E-03

4 6236E-06 64290 45
4 0208E-11 64,290 45
3 5417E-05 64,29045
3 9848E-05 64,290 45
1.4928E+00 64,290 45

2 97E-01 5 10E-01
F+ - > 258E4 4 43E406c :+3w0c+00

110,212 20 0 00E+w 2 28E+00
110,212 20 000E+00 2 56E+00
110,212,20 0.0wE+00 9 60E+04
110,21220 0 00E+00 209E+01

3 90E+w0
4 39E+00
1 65E+05
3 58E+01

64,29045 110,212,20
64,29045 110,212.20
64.290 45 0 00

4 15E+00 7 12E+00
7.35E-02 1,26E-01

4 62E-01 4 56E-01 4 46.

TP208 123964E-02 654,290 45 1 0 00E+00 8 98E+02
0 00E+00 2 43E+03

1 .54E+03
4.17E+03

U-232
U-233

-02 64,29045 11

E-03 64290.45 - 000 1 55E+03 1 34E+03 155E+03

U-234 8 1769E
U-235 5 7813E

-04 64,290 45
-08 64290 45

0 31E+00 4 26E+01
3.1 8E404 4 03E403

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
1.75E+03 2.98E+03

Total TotalU-236
U-238
Y-90
Other RadionuclideS

1E3273-07 64,290 45 110,212 20 0 OOE+00 8 53E-03 14

-31121E-10 642904
1A928E+00 , 64,290 4

2 03E404 1 83E044
2,20 0 wE+00 9 60E+04

- 1 07E+05

Template Select~on Summrary
From SF_ Used Basis for Parameter Driferences

Reactor Moderator UrHTWATER UGiTWATER ThisTemplale was used or the Sass reasom

Ii Fuld C Mi g .9 FRcRC The tud mtches e ae sa psamirelrs escept ermcbmrot

SBOL HU C.^nsiunts T n Th and U

|BOL Enrichment % 0.07172i to 1.
0

[Bumup Summy (WW , _ Basis for burnup used in estimate-

u From SF0 Esttiated

Nominal 64290 45 40 678 t1 Ncal bptaleen drecly tim SFD(erweled to liMWd)

1 B-und| 110212720 - 81,3FSZ6d22 eisi.etakedrectyrismSFD(u.nveid dlWd

. Estmiated Bumupl
Bumup Multiplier Glven Burnup Estimated EOL HM/CGen EOL HM

Nominal 066 063| 99

a Boundmg 1 13 074

'Reacorshutdown., core removal storage, shippin g cr other te n na t hatabon ceased for KM

'Totai bumup tor alt tuei associated with Was woIloheel must be dvided by SOL heavy metal mass to get spedic bumrup values (MWdtMT)

- I
March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infeomnmtorn, a - -

Fuel Name SHIPPINGPORT LWBR BLKT liI
SNF ID #- 376

Fuel Units & Dest) 6 - 445 ROD ARRAY
Heavy Metal Mass. BOL.8776.5kg. EOL.-8700 87kg
ROD Storage Se INEEL

Estimated
'Fuel decay start date 1982 Canister usage

Estimates as of 2030 24x1 5
Template LWBR (tight Water. Zic. 60 to 10t.. Th and U) 600

ITemplate Bumup(MWd): 10269 14
Template BOL Heavy Metal Mass (MY): 045991251

Temnlate Decay Tiw 35 ears
11. Estimates , - m Xe Xb b Y. I Yb Gamma Sources

C1M/Wd From Nominal Bounding Fuel Inbial Activity Nominal Fuel Bounding Fuel
Template FuelBumup (MWd)W Bumup(MWd)c (Ci) lnventones(Ci) Inventones(CI)

Photon Total
Energy Photons/sec
Gnouo. (hudiRadionucclide

- - - - - - - - - --- -- - - - - - - - --- -- .
Y /;56t-v lZY,1u4 55 ZZ1,167Ou U CtCO+OU 126Eb+U1 2 tSE+01 I2 4345E-04 129,014 55 221,167 80 0 OOE+00 3 14E+01 S 38E+01 C

129.01455 221,16780 OOOE+00 1 91E-01 3 28E-01 0 0250
221,167 80 0 OOE+00 4 02E-02 8 89E-02 0 0375 3211E.15

C-t O OOE+0O I 19E+01 2 04E+01 00575 351CE+15
Ct-36 4 0oE-0i 0 0850 2242E+15
Cm-243 3 0597E-07 01250 1 405E+15
Cm-244 1 4149E-05 129,014.55 I 2010E+15
Co-60 8 7369E-04 129.014.55 221.167 80 8.073E+14--- --- -- ---- --
t;S-l J4 2 5601it- 129,u14SS 221, 16780 uu0O+OO 3

2 8639E-05 129,01455 221.16780 0o6E+00 369E+00 633E+O0 08
17 80 0 006+00 1 91E+05 3 27E+05 1 2500

Eu-154 I OOOE+00 1 11E+03 1 90E+03 1 7500 1 518E+13
Eu-155 2 2500 4 409E+08
Fe-55 2 301 1 E-06 129.014 55 221,16 27500 1 084E+14
H-3 2 1277E-03

- --- --

129,014 55 221,167.80 O00E+OO 27
129,014 55 221,167 80 0 OOE+00 2 (

4 067E+05
I -1ZYp 1 o53Et-Uo
Kr-85 6.2625E-02 129,014 55 221.167 80 0 0OE+00 8 08E+03

1-2620E-07 4 55 221.167 80 0 OOE+00 1 63E-02
455 221,16780 0 00E+00 1 55E+01 2 66E+01

Pm-147
Pu-238 4-2477E-04

129,01455 221,167 80 0 O2E+00 1 84E-03 3 1SE-03
129,01455 221,167 80 0 00E+00 3 38E+01 5 802+01
129,01455 221,167 80 0 OE+00 5 48E+01 9 39E+01
129,014 55 221.167 80 0 OOE+00 3 55E+00 6 09E+00
129,014 55 221,167 80 0 ooE+00 2 09E+00 3 58E+00

Pu-239 2 7519E-05
1 6184E-05

L
221.167 80 0 0OE+00 s90E+02 3.25E+02

Pu- 5.27E-03 9 03E-03
Ra-226 2 1423E-08 4 74E-03
Ra-228 4 6236E-06 129.014 55 221.1
Ru-1 06 40208E-11 129.01455 221.16780 2OOE+.00 51

3 5417E-05 129,014.55 221.16780 0 00E+OO 457E+00 7.83E+00
E-05 129,01455 Zt.16780 OOE+00 514E+00 11812E+0

1,.167 80 000E+00 1 93E+05 3 30E+05
Tc-99
Th-229
Th-230
Th-232

6 4582E-05 129,014S
1 1432E-06 129.014 S

420E+01 719E+01
8 33E+00 1 43E+01

-9 03282-08 129.014 55 0 00 9 27E-01
T1-208 1 3964E-02 129,01455 2.167 80 OOE+00 1 80E+03 309E+03
U-232 37822E-02 129,01455 221,16780 000E+00 488E+03 837E+03
U-233 -33244E-03 129,01455 000 3 12E+03 269E+03 3 12E+03
U-234 8 1769E-04 129,014 55 221,167 80 0 OOE1 05E+02 I 81E+02

Thermal Power
Nominal Heat Bounding

Outut Heat Output
tWatt. s) t iftsl5.7813E-08 129,01455 221,167 80 6 38E-04 8 1OE-03 1 34E-02

-- --- - - - --- ------ I -
.;5z>t-UZ -s,ilV.. 2 1 6r Du UIJVt+VU 1 f1i-UZ 2 94E-0 2 3 52E+03 5 99E.03
11121E-10 129,01455 000 408E-04 368E6-4 40SE-04 I Total Total

Other Radionuctides

IlU Template Sotefi 9Snumi
Tempiatle Selection Sumrlrary

221.167 80 000E+00 1.93E+05 330E+05
215E+05 3 69E+05

s .. I " . iS r! w

Frojm SFD Z - s Basis for Parameter Differences:
Reactor Modetor-I UGr WATR UGWATR [Th. Tpepalte was used kor I g reascins-

Fuel Cta ddmg;LZ ffi ZRC luel rmaldies to al parinmetes except nirdent
BOL HM Consttuents.1 Th and UU

BOL Enrichment % 00728566152 60 1o00

L
IBuMuP Summary (MWd)f lBasis for bumup used in estimate: n
L

From SFD I Estmated
Nominal _

Bounding
129 014 55'

221 167
73.600 31 Nri burnup taken droty tko SFD joiwned to MWd

147200 6Br ng bugsp taken drecly tom SFD (crverted Is MNW)

iCheCkS
l

I

EstimatedBumup/
Bumup Multiplier Grven Bumup Estimated EOL HM/Grven EOL HM

F!!! 066 057 099Nominal
Bouidin I 1131 o F7l

Reactor shutdown, core removal, storage, sipping or other date confirming tha irradaton ceased lor tuel

'Total bumup tor al luel associated with this worksheet must be dsded by EOL heavy metal mass to get specific bumup values (MWdM)

DOE/SNF/REP-078
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Fuel Radionuclide inventory Worksheet
Estimated

I. Fuel nd Tempnate nfun-tiondan -,
Fuel Name SHIPPINGPORT LW8R REFLCT tV

SNF ID # 371
Fuel Units & Deser 9 -261 ROD ARRAY
HeavyMetalMass: BOL0114916kg EOL.11491.skg
ROD Storage Site INEEL

'Fuel decay St date 1982 Canister usage-

Estimates as of 2030 24'xl S

Template LWBR (Ught Water, Zirr. 60 o 1001-Th and U) 900

-TamPtate Burup(MWd) 10269 14
Template BOL Heavy Metal Mass (UT) 0 45991251

Template Decay Tme- 35 years

-I Estirnttw . - 1 X m Xb b Y. - Yb I Gamma Sources

CUMWd From , Nommal Bounding Fuel Initial Actrivty Nominal Fuei - Bounding Fuel
Temotate Fuel Bumup (MWd)W Bumup (MWd)' (Cl) Inventornes(CI) hnventones(Ci)

Photon Total
Energy Photons/sec

_ ^Group (bounding)
I Avg MeV

Hacto ucl dw

25,281.52 51,712.20 2 46E+00 S 0E+W0
AC-227 97
Arn-241 25.281 52 6.15E+00 1.26EI01 00C

Am-24 25,281 52 3 75E-02 7 t

25,281 52 0 0OE+W0 7 B8E-03 7,510E+14

9 2432E-05 0 00E+00 2.34E-t 8207E+14

1.8103E-06 25,238152 51,712 20 0 00E+00 4 58E0- 0 0aso 5243E+14

Cm-243 3 0597E-07
Cm-244 1 4149E-05
Co-60 8 7369E-04

1,712.20 0000E+00 0.1250 3285E+14

51.712.20 0 OOE+00 02250 4 7O1Ee14

Ri 7122 on 00E+W~ 4 52E+01 0.3750 15s3E+14

Cs-1 34

.I CS-135
Cs-137

_ Eu-154
Eu-1 55

l Fe-55

,1 -1 29
Kr-85
Np R237
Pa-231
Pb-21 0
Pii-147
Pu-23aII Pu-239

Pu-240
Pu-241

T. Pu-242
Ra-226

- Ra-228
Ru-1 06
Se-79

i Sn-t26

21 , 51.712,20 .
2 51,712.20
2 51.712.20

I 32E+Wu c5 r/W
v ---- -

1 ___ ec+UU

F.24E-01 1 48E+00

25,281 s. 3 73E+04 7.64E+04

E43 25,281 52 51,71220 0 0WE+00 2.17E+02 4 45E+ E.12

-04 25,281 52 51,712 20 0 00E+00 1 67E+01 3 4 1.032E+08

2,3011E-06 25,281 1 0OOE+00 S 82E402 0O 2535E+13

I 0 OOE+00 5 38E+01 1 10O+02 i 3.5000 1169E+05
2 1277E-03
I 5853E-C 1.52 51,71220 OOO0E+00 4011

11S2 51,712.20 000E+00 1 58E
E4-02 8 29E4 | 5=00 3 634E1+04
E+03 3 24E+03 7.0000 2 605E+03

E-03 6.53E-03 I 110000 I940E.02
E+00 6,21E+00 I

528152 51,71
25281 52 51,71 3 041

25,281 52 51,712.20 0 00E+00 3 60E-04 7.37E044

25281 52
25,281 524 2477E-04

2 7519E-05
1.6184EM-O
I 4695E-03

51,71220 0 00E+O0 6 t3E+00
51,712 20 0 00E+00 1.07E+01
51,712 20 0 O0E+00 6 96E-01
51,712 20 0 00E+00 4 09E-01
51,71220 OOOE+00 371EE+01
51,712.20 000E+00 1 03E-03

8 37E-01
7 60E+01
2.11E-03

51,712.20
25,281.52
25281 52

0 00E+00 5 42E-04 1.11 E03
0ODE+00 1.17E-01 2.39E-01
0 00E+00 1.02E-0B 2 08E-06

3 5417E-05
3 9848E-05
1 4928E+00

0 ODE+00 8 95E-(

I Sr-90
rc-99
Th-229
Th-230
Th-232

i 1_208
I U-232

25,281 52 51.712 20 l
25,281 52 51,712 20 t
25,281 52 51,712 20 t

25,281.52 51,712 20 t
25,28152 51,71220 t

25281520 00

1.01 E+Ot) 2 OoE+00

3 77E+04 7.72E+04
8 22E+00 1 68E+01
I 63E+00 3 34E+00

0000E+00 2 89E-02
1,21E+00 1 21E+00

5 91 E02
1.21 E+00

1,3964E 42 25,281.52
E402 25,281S52
E-03 25,281 52
E-04 25,281 52
E408 25,281 52

51,71 0 O0E+00 3 53E+02 7.22E+02
0 00E+00 9 56E+02 1.96E+03
4 08E+03 4 O0E+03 4 08E+03

-0 OOE+00 2 07E+01 )1

3

Thermal Power

Nominal Heat Bounding
Output Heam Output
(Watts) (watts)

790E+02 1,50803
Total Total

5 7813E 51,71220 8 35E-04 2 30E-03
--- --- -- CO DF

-3 1121E-10
1.4928E+00

Zb,Zol :>z 51.712 20 ODOE+00 3 36E-03
0 00 5 34E-04 5 26E-04

51,712 20 0 OOE+00 3 77E+04
4 22E+04

Other Radionuclldes
8 630+04

H81 a ICmfti6Ste b ectsim Z413111MUr. .mu iP _ -. . .

Template Selection Summnary I or Puarte antnereces:

From SFD Used Basis for Parameter Difeences:

FReatorMorlerator uIG49WATER .. ULGHTWATER ThFSTemplatewvasusedti~rghetUo reasons

Fuel Cladding zRC ZIRC This Ka rnatdes on aamCews except eidhrrent (unmn)

BOL NM Constituents Th and U Th and U

BOLEnrnchment% I 60 to 100 -_

_ Bumup Summary (MWd_ _asis for bunup used In estimate:

From SFD Estimated

Nominal 2528152 972 Naunsl utibi taken drecty trom SFD (cvreled MWd)

Bounding 51,71220 - 1944 hWkreWrtakenrtlrrsSFD oted l5Wd)

Checks.
Estamated Bumupl

Bumup Multiplier Given Bumup Estmated EOL HMIGIven EOL HM
:C e k Bosmdin g 010 00 DO|1-

Nominal 010 0 100

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiabon ceased for fuel

5
Total bumup tor as tuel associated wth this worksheet must be dvided by BOL heavy metal mass to get speafic bumup values (MWdbtT)

r
March 2003

LU. D30ESNF/REP-078

Revis~n 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Terniplate Ifaormduiot,, a

Fuel Namne SHIPPINGPORT LWBR REFLCT
SNF ID I: 372

Fuel Unts & Descr 6 - 166 ROD ARRAY
Heavy Metal Mass: BOL=5850kg. EOL-4844 7kg
ROD Storage Site: INEEL

Estimated
v 'Fuel decay stall date 1982 Canister usage

Estimates as of 2030 24-xlS'
Template LWBR (Light Water, Zkrc 60 to 100. Th and U) | 600

'Template Burnup(MWd). 10269 14
Template BOL Heavy Metal Mass (MT) 0 45991251

Template Decay Tlme 35 years
11. Fstrates . m X. Xi b Y0  Yb Gamma Sources

Photon Total
Ct/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)a (Ci) Inventones(Ci) Inventorles(Ct) Group (bounding)
Ac-227 9 7360E-05 12,870.00 26,325 OD 0 OOE+00 1 25E+00 2 56E+00 Avg UeV
An-241 24345E-04 12.87000 26,32500 OOOE+O0 313E+00 641 E+00 0o0150 2176E+15
Am-242m 1 4821E-06 12,87000 26,32500 0 OOE+00 I 91E-02 390E-02 00250 4472E+14
Amn-243 31152E407 12,87000 26,32500 OOOE+00 401E-03 8.20E-03 00375 3823E+14
C-14 9 2432E-05 12,87000 26,32500 0 OE+00 1 19E+00 2 43E+00 00575 4 178E+14
Cl-36 1 8103E-06 12,87000 26,32500 0 OOE+00 2 33E-02 4 77E-02 00850 2669E+14
Cm-243 3 0597E-07 12,870 00 26,325 00 0 OOE+00 3 94E-03 8 05E-03 01250 1 672E+14
Cm-244 1 4149E-05 12,87000 26,32500 0 00E+00 1 82E-01 3 72E-01 02250 2.393E+14
Co-60 8 7369E-04 12.870 00 26,325 00 0 00E+00 1.12E+01 2 30E+01 0 3750 9 610E+13
Cs-134 2 5601 E-05 12.870 00 26,325 00 0 00E+00 3 29E-01 6 74E-01 0 5750 1 467E+15
Cs-135 2 8639E-05 12.87000 26,325 00 0 OOE+00 3 69E-01 7 54E-Ot 0 8500 2 622E+13
Cs-137 1 4772E+00 12.870 00 26,325 00 0 OOE+00 1 90E+04 3 89E+04 12500 1 158E+13
Eu-154 8 6025E-03 12,870 00 26,325 00 0 002+00 1.11E+02 2 26E+02 17500 12806E+12
Eu-155 6 6062E-04 12,870 00 26,325 00 0 OOE+00 8.50E+00 1 74E+01 22500 5251E+07
Fe-55 23011E-06 12,87000 26,32500 0OOE+00 296E-02 606E-02 27500 12s1E+13
H-3 2.1277E-03 12 870 00 26,325 00 0 0OE+00 274E+01 5 60E+01 35000 5952E+04
1-129 1-5853E-06 12,870 00 26,325 00 0OOE+00 204E-02 4 17E-02 5 0000 I 8504E+4
Kr-85 6-2625E-02 12,87000 26,32500 000E+00 806E+02 1 65E+03 70000 1,326E+03
Np-237 12620E-07 12,87000 26,325 00 OOE+00 1.62E-03 3.322-03 it 0000 9875E+01
Pa-231 1.2017E-04 12,87000 26,32500 0OOE+00 1 55E+00 3.16+00
Pb-210 1 4247E-08 12,870 00 26.325 00 0 OOE+00 1.83E2-4 3 75E-04
Pm-147 2 6224E-04 12.870 00 26.325 00 OOE+00 3 38E+00 690E+O0
Pu-238 42477E-04 12,B7000 26,32500 0002E+0 547E+00 1.12E+01
Pu-239 2 7519E-05 12.870 00 26.325 00 0 00E+00 3 54E-01 724-01
Pu-240 16184E-05 12.87000 26.32500 OOOE+00 208E-01 4.26E-01
Pu-241 1 4695E-03 12.870 00 26,325 00 OOE+00 1 89E+01 387E+01
Pu-242 40831E-08 12,87000 26,32500 OOE+00 525E-04 t.07E-03
Ra-226 2 1423E-08 12.870 00 26.325 00 0 00E+00 2 76E-04 5 64E-04
Ra-228 4 6236E-06 12,870 00 26.325 00 0 OOE+00 5 95E-02 122E-01
Ru-106 402082-11 12.870 00 26,325 00 0 00E+O0 517E-07 106E-06
Se-79 35417E-05 12,870.00 26,32500 000E+00 456E-01 9.32E-01
Sn-126 39848E-05 12.87000 26,32500 OOE+00 513E-01 1 05E+00
Ss-90 14928E+00 12,87000 26,325 00 000E+00 1 92E+04 3 93E+04
Tc-99 32525E-04 12,87000 26,325 00 000E+00 4 19E+00 8 56E+00
Th-229 6 4582E-05 12,87000 26,32500 0 02E+00 831E-01 1 70E+00
Th-230 1 1432E-06 12,87000 26,325.00 2OOE+00 1 47E-02 301E-02
Th-232 -90328E-08 12,87000 000 618E-01 617E-01 61E4-01
TP-208 1.3964E-02 12,870 00 26,325.00 0 00E+00 1 802+02 3 68E+02
U-232 3 7822E-02 12.870 00 26.325 00 0 00E+00 4 87E+02 9 96E+02 Thermal Power
U-233 -3 3244E-03 12.870 00 0 00 2 08E+03 2.03E+03 2 08E+03 Nominal Heat Bounding
U-234 8 1769E-04 12.870 00 26,325 00 0 OOE+00 1.05E+01 215E+01 Output Heat Output
U-235 5 7813E-08 12,870 00 26,325 00 4.25E-04 1 17E-03 1 95E-03 (Watts) (Wafts)
U-236 1_3273E-07 12.87000 26,32500 0ooE+00 1.71E-03 349E-03 4.02E+02 762E+D2
U-238 -31121E-10 12.87000 000 272E-04 268E-04 272E-04 Total Total
Y-90 14928E+00 12.870 00 26,325 00 0 OOE+00 1 92E+04 3 93E+04
Other Radionucldes 2 15E+04 4 39E+04
Il. Tenplate Selection Surimimrn, Buntup S9urnsary, and t~icl*tcks- _ _ _ _

Template Selection Summary

From SFD Used Basis for Parameter Dlfferences:
Reactor Moderator UGHT WATER LIGHT WATER The Ternp4ate was teed tbr tbe qm" ma=ns:

Fuel Cladding ZIRC ZIRC The Jut renafies on a pararnet excepl enednor4e (urnvrnS
BOIL HU IConstiue 3h and U Th and U

BOL Enrchrment # 60 to 100

Bumup Summary (MWd)_ Basis for bumup used In estimate:
From SFD) Estrnated

Nominal- 12,870 001 5157 bmW takenct" km SF (converted to MWid)
Bounding 26 325.001 10,31514 bumrup tabe dhay ne SFD (certed to MWd)

Checks

Eoailn 0ted Bumupt
Bumup Muttibcer GEven Bumup Estimated EOL HI/Given EOtL HM

Norninall 0 tC 0 4t o
Bounding 020 0 39

Reactor shutdown, core removal, storage. stipping or other date conlimning that Irraciatton ceased tor tuel

'Total buruo for a fuel associated wrth ths worksheet must be divided by SO heavy metal mass to get specifc burriup values (MWdMT)

M_

I

Li
L

DO ESNF/IREP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet

SL FuI mad Template Information -,,
Fuel Name SHIPPINGPORT LWBR SCRAP

SNF ID 1 377
Fuel Units & Descr 7 - CANISTER OF SCRAP
Heavy Metal Mass EOL=3127kg EO13116 4kg

ROO Storage Site INEEL

'Fuel decay start dale 1982
Estimates as of. 2030

Template LWBR (Lkght Water. Zrc., 6010 100t Th and U)

'Template aumup(MWd): 10269 14

Template BOL Heavy Metal Mass (MiT) 0 45991251
iempIate Decay Time 35 years -

Estimated
Canister usage:

HIC
7 00

II. Fsbmattes - ^ - m X. Xb b Yn - Yb | Gamma Soures

Ci/MWd From
Temoplate

Nommal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel

FuelBumup (MWd)f Bumup(MWd)
2

- (Ci) lnventorne(Ci) Inventories(Ci)
Energy Photons/sec
Group (bounding)

padBonu^l de A
|.u - ...... 10,31b lb),,0 '01C^ *A
AC-221 vl3

Am-241

tO,31562 166,98181
10,31562 166,981 81
10Q315 62 166,981 8t

v k t OOE=+OO 1 63Eh+01

2 51E+00 4 07E+01 o

Avg ttev

1.53E-02 2 47E-0t 00250 2.837E&15
Am-242m
Am-243 10.315 62 3 21 E-03 5 20E-02

!- ao 9r53-01 t R0E+C
C-14 9.2432E-05

CF-36 1 8103E-06
Cm-243 3 0597E-07
Cm-244 1 4149E-05
C0-60 8 7369E-04

A Cs-134 2 5601E-05
Cs-135 2B8639E-05

L_ Cs-137 1.477e2+00
Eu-t154 8 6025E-03
Eu-tSS 6 6062E-04
Fe-55 2301 1 E-06

1-129 1 5853E-06
Kr-85 6 2625E-02
Np-237 1.2620E-07
Pa-231 12017E-04
Pb-210 1A247E-08

j 1 Pm-147 26224E-04
Pu-2382477E-04

10,315 62
10,315 62 OOE+00 1 87E-02 3 02E4C 1 698^.15

0 00E+0 3 16E-03 1 06tE+15

5,981.81 0 w0E+w0 1 46-011
i.981 81 0 00+00 9 01 E+00

o I7 518E+15

0 3750 6095E+14

166,981 81 I 4.27E+00 0 5750 91307E+15

166.981 81 I 4 78E+00 0 8500 I 6^3E+14

10.315 62 166,981 81 1 2 47E+05 t112

10.31562 166,981 1 887E+01 1 44E+03 t75

10,315 62 0 6 81 E+O0 1 5.08

I 0 OOE.00 2 37E-02 8 188E+13

1.81 0 00E+00 5000 2 989E+40

165,981.81 0 OOE+00 E-01 70000 89384E4T4

10,315 62 166,981.81 C
10,315 62 166,981 81 0

10,315 62 166,981 81 C
10,315 62 166,981 81 C
10,315 62 166,981 81 C

6 46E+02 1 05E+04
I 1,30E-03 2 11E602
I I 24E+00 201E+01
D 1A7E-04 2 38E-03
p 2 71E+00 4 38E+01

7 OOO 65846E+03
11 0000 5 294E+02

10,31562 166,981 81 - 006E+00 438E+00 7 O9E+01

Pu-239 2 7519EL-05t
Pu-240 1 6184E-05
Pu-241 1 4695E-03

10,315 6
10,315 6

166.981 81 0 OOE+00 2 84E-01 4 60E+00

166,981 81 OOE+00 1 67E-01 270E+00

166,981 81 0 OOE+00 1 52E+01 2 456+02

166.981.81 0OE+00 421E-04 682E-03
Pu-242
Ra-226
Ra-228
Ru-1 06
S - 79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
Th-232
Tl--208
U-232
U-233
U-234

4 08316E-
10,315 62 166,981.81
10.315 62 166,981.81

0 - 221E404 3 58E4-3
I 4 77-02 7.72E-01

E-11 10.315 62
3.5417E-05
39848E-05
1 4928E+00
32525E-04
6 4582E-05

1

166,981 81 0 OOE+00 415E-07
166,981 81 0 OOE+00 3 65E-01
166,98181 0OE+00 411E-01
166,98181 0 OOE+00 1.54E+04
166,981 81 OOOE+O0 3,36E+00

6 71E406

5 43E+01

166,981 81 OOE+00 666E-01 - 108E+01

10.315 62 166,9811 18E432 1 91E-01

t10.315 62 0 00 3 30E-01 3 29E-01 3 30E-01
2M3E+03E+O 144E+4210,315 62 It c 6326+03

10,315 62 166.981 81 0 OOE+00 3 90E+02 16 32E+03

3 10,315 62
_ _ _

.nn * nor.ne * *-c.n t
E+03 I 08Et+w 1 llt+W

8.1769E-04
e ----- --

U-235 5 13E-140-
U-236 3273E-07

10,315 62
10.31562
10.315 62

166,981 81 0 0OE+00 8 44E+00
166,981 81 2 27E604 8.24E-04

166,98181 0 ODE+00 1t37E-03

000 1 45E04 42E-04
166,981 81 0 OOE+00 1.54E+04

- I 72E+04

Thermal Power
Nominal Heat Bounding -

Output Heat Outu
(wat) ' (wotas) ^
3 06E.02 4AStE+U3

To-al Total
1U-238 -31121E-10
y-90 1 49286+00
Olher Radionuclides

14

E+051

111 Tfemplate Selectioa Saeear, Bursepj ..... SU7r, ami Checlki '

Template Selection Summary
'o From SFD Used 8asls for Parameter Differences:

Reactor Moderator UGHT WATER TeriWAae was mte for tie tim" tease

Ful Cladding ZIRC ZIRC males oteal parameters eXCetremtaeefli (W )

BOL HU Constituent TTh arid U

IA | BOL Enrichmentl I t;WIOtl a

Bumnup Summary (MWd)f - Basis for burnup used in tesimate,

Fronl SFD I Est~ed

N4omira.1 l 03Sti aedum nt~ tn m t*heq ts etal fma desoyej

Boundn|1693B|- 20 6312' Bou*g: tp taken retymmSFD (con~redto MWd)

Checks II_ _ __

Estimated Bumup E
Bumup Multplier Given Bumup Estnaed OL HM/Given EOL HM

Nominal 0151 100
Bounding 2.39 0121

'Reactor shutdown, core removal, storage shappeig or other date confinimng that Irradatin ceased or fuel

5
Total burrup for all fuel assodated wtth its woksheet must be divided by 601 heavy metal mass to get spedfic bumnup values (MIXWtdlMT)

March2003
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Fuel Radionuclide Inventory Worksheet
L Fud ard Template Infl on ,at.wn

Fuel Name. SHIPPINGPORT LWBR SCRAP (UNER 15718)
SNF ID a 379

Fuel Units & Dow: 1- CANISTER OF SCRAP
Heavy Metal Mass BOL=244 6kg- EOL242 9kg
ROD Stoge Site- INEEL

'Fuel decay art date: 19i2
Estimates as of: 2030

Template. LWBR (fIght Water. alc, 60 to 100l , Th and U)
'Template Bumup(MWd): 1026914

Template 8OL Heavy Metal Mass (MlT). 0 45991251
Template Decay rme 35 years

Estimated
Canister usage

HIC
1 00

11. Fstimates . - m x. X b Y. y,, Gamma Sources . 1-

Photon Total
Ci/MWWd From I Nominal Bounding Fuel Initial Acttivrty Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)2 Burnup (MWd)' (Cl) Inventories(Ci) Inventornes(Ca) Group (bounding)Radionuclide

.. 7^^^s ̂ w s AcA ^a
Y 7:4brc I,tVS3Wd 13,061 64 OOOE+00 1 61E-01 1 27E+00 IAvg MaV

13,06164 000E+00 403E-01 318E+00 I 00150 1077E+15
13,061 64 008E+00 2 45E-03 1 94E-02 00250 2219E+1454

4 07E-03 0 0375 1 896E+14
C-14 9 2432E-C 0 0575 2.073E+14
Ci-36 1 8103E-06 1.65438 13,C 14
Cm-243 3 0597E-07 1,654 38 13,061 64 0 OOE+00 5 06E-04 4

ICm-244 1 4149E-05 1,654 38 13,06t.64 0 00E+00 2 34E-02 1 85E-01
8 7369E-04 1,65438 13,06164 0 00E+03 1458+00 1.14E+01 0 3750

54 38 13,061 64 000E+00 4 24E-02 3 34E-01 0 5750 7280E+14
0 0E+00 4 74E-02 3 74E-01 0 8500 1 301E+13
) 00E+00 2 44E+03 1.93E+04 I 12500 5747E+12

Eu-154
Eu-155 6 6062E-04 1.654 38 13,1

1 42E+01
1 09E+00
3 81 E-03
3 52E+00

1.12E+02 I 17500 8 962E.1 1
2 604E+07

FSri 2 2,I011E 0 1 A" ^5 I q , -i~ I4 6404E+12
H-3 21277E-03 1,654 38 13,061 64 0 OE+00
1-129
Ki-85
Np-237
Pa-231
Pb-210

1 5853E-06
6 2625E-02
1 262OE-07
1 2017E-04
1 4247E-08
2 6224E-04

1,654 38 13,061 64 0 OE+000 2 62E-03 2.07E-02 5 0000 Uj1,654.38 13,061 64 0 OOE+00 1 04E+02 81 8E+02 7 0000
1 64 0 OOE+00 2 09E44 1 65E-03 11 0000 4141E+01

1 57E+00

Pm-147 1.654.38 13.061 64
Pu-238 42477E-04 1,654.38 13,061 64 0 8OE+00 tiPu-239 27519E-05 1,654 38 13,061 64 0 ooE+00 4 55E-02 3 59E-01
Pu-240 o OOE+00 2 68E-02 2 11E-01
Pu-241 2 43E+00 1 92E+01
Pu-242 4 0831 E-08
Ra-226 2 1423E-08 1.654 38
Ra-228 4 6236E-06 1,654 38 13,061 64 0 OE+00 7 6

4 0208E-1 1
3 5417E-05
3 9848E-05
1 4928E+00
3 2525E44

1,654 38 13,061 64 0 OOE+00 6 65E-08 5 25E-07
1,654 38 13,061 64 0 OOE+00 5 86E-02 4 63E-01

1 0 OOE+00 6 59E-02 5 20E-01
1.95E+04

Tc-99 1.654.
Th-229 6 4582E-05 1,654 38 13,061 64
Th-230 11432E-06 1,65438 13,06164 0OOE+00 189E-03 149E-02

-9 0328E-08 1,65438 000 2 58E-02 257E-02 258E-02
1 3964E-02 1.654 38 13,061 64 0OOE+00 2.31E+01 1 82E+02

3 7822E-02 1.654 38 13,061 64 0 OOE+00 626E+01 4 94E+02 Thermal Power
-3 3244E-03 1,654 38 0.00 8 69E801 8 14E+01 8 69E+01 [Nominal Heat Bounding
8 1769E44 1,654.38 13,061 64 0 00+00 1.35E+00 1 07E+01 [ output Heat Output
5 783E-08 - 1,654.38 13,061 64 1 78E05 2 13E44 7.73E-04 458961 (wa1ts)
I 3273E407 - 1,654.3 13,061 641 OOOE+00 2 20E404 1 73E-03 4 65E+01 351 E+02

5u 1 l4tr- 1 tJ0tEcf 1 14E-OS

2 47E+03 1 95E+04
2 76E+03 2 18E+04

0ota Tolal

Other Radionuclides

111. Teaplate Selection SummarV. Bunup Sunma
ITemplate Selection Summary f

From SFID Used jlasis for Parameter Differences:
Reactor Moderator UGHTwATER UGHT WATER m Trxrale wass aked Ith tloirSg reaso

Fuel Cladding ZIRC | IRC kW tel inatches on at paiarreul exept e nmet
BOL HU Constituents Th and U Th and U

BOL Enrichment % 0 71 60110 tot

Bumup Summary (MWdf Basts tfo bumup used In estimate:
From SF0 Estimated

Nominal 1 6548 Nas bWunu cabloted frm tie heavy mebl mass desboy
Boundig 13 061 64 3 308 75 Sreetng bwnu takeen drectyfrom SF0 (coiweried to MWd

Checks

Estimated Bumup/
Bu t Multier Gmen Bumup Estimated EOL HM/Given EOL HM

Nominal 00( 1001
Bounding 23591 0 Y

'Reactor shutdwn, coare removal, storage, shipping or other date corteming that Iradabon ceased for fuel

'Total bumup tor all tuel assoiated with tis worksheet must be dvided by 8OL heavy metal mass to get specific bumup values (MWdMT).

Ii
Li
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F.,wl RArtinnuhdad invpntorv Worksheet

L Fuel and Template Inf ionm _`L; _
Fuel Name SHIPPINGPORT LWBR SEED

SNF ID# 380
Fuel Units & Descr 12-619 ROD HEX ARRAY
HeavyietalMass SOL-521833kg EO>iS t0lSkg
RO0 Storage Site INEEL

Estimated

'Fuel decay start date 1982 Canister usage

Estimates as of 2030 18tx15
Template LWBR (Light Water, Zirc, 60 lo 100%, Th and ) 1 12 00

3
Temptate Burnup(MWd) 1026914

Template BOL Heavy Metal Mass (UT) 0 45991251
Temptate Decay Time 35 years

II Fstimstes ' m X -- - b Y - y, Gamma Sources

Photon Total

CUMWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd Burnup (MWd)
5

(C) nventores(C) lnvenlornes(Ci) Group (bounding)

Ac-227
Am-241

E-05 t
E-04 1
E-06 1
E-07 1

3 278,65720
1 278,65720 0 a +01 271E+01 Avg Me

.+01 678E+01 00150 2.298E+16
-01 4 13E-01 00250 4734E+15Am-24 55,505.33

55,505.33 E42 8 68E402 0 0375

9 2432E-05 I E+00 1 44E+01 2 58Et01 00C

1 8103E-06
3 0597E-07

0 OOE+00 2 82E-01 5 04E4C

Cri-243 a 0 OOE+00 4 76E-02 E+15

Cm-244 I 4149E-( 0 00E+00 2 E+15

Co-60 S 278,65720 0 00E+00 1 03750 1 017E+15

Cs-l 34 3 - 278,65720 ( 3 0 5750 1553E+16

Cs-i .E05 155,505 33 27E
E00 155,505 33 27E

7 98E+00 oo50 2 7751E+14
2.30E+05 4 12E+05 1 12500 1.226E+14

Eu-154 8 6025E-03
Eu-155 6 6062E-04
Fe-55 2 3011E-06
H-3 2 1277E-03

1t34E+03 2 40E+03
0 00E+00 1.03E+02 t 841
0 6OE+00 3 58E-01
000E+00 331E+02 4 988E+05

1-129 1 5653E-6 278.657 20 0 00E+00 2 47E-01 0 1 566E+05

Kr-85 27865720 0 00E+00 t 0 1 149E+04

Np-237
Pa-231
Pt>21 0

155.505.33 278,65720 0 00E+0 1 000o 8 834E+02

12017E-04 -- 155,505.33 278,65720
1 4247E-08 155,505.33 278,65720
2 6224E-04 155,505.33 278.65720
42477E-04 155,505 33 278,65720

1 87E+01 3 35E+01
222E-03 3 97E-03
4 08E+01 7 31E+01

E+00 6 61E+01

Pu-239 2 7519E-05
Pu-240 1 6184E-05
Pu-241 1 4695E-03
Pu-242 40831E-08
Ra-226 2 1423E-08
Ra-228 4 6236E-06
Ru-106 40208E-11
Se-79 3 5417E-05
Sn-126 3 9848E-05
Sr-9O 1 4928E+00
Tc-99 3 2525E-04
Th-229 6 4582E-05

155,50533 278,65720 - 000E+00 428E+00
155,50533 27865720 0 00E+00 252E+00
155,50533 278,65720 0 00E+00 229E+02
155.505 33 278,65720 006E+00 6.35E-03

1 18E+02
7 67E+00
4 51E+00
4 09E+02
1 14E-02

155,505 33
155,505 33
155,505 33 :

3 33E-03 5 97E-03
7 19E-01 129E+00

E+00 6 25E-06

155,50533 278,65720 000E+00 551E+00
155,505.33 278,65720 0 00E+00 6 20E+00
155,505 33 278,657 20 0 00E+00 2 32E+05
155,505.33 278,657 20 0 00E+00 5 06E+01
155,505.33 278,65720 0 00E+00 1 00E+01

t 12E 05
9 87E+00
1 11E+01
4 16E+05
9 06E+01
I 80E+01
3 19E-01Th-2 -06 155,505.33 278,65720

-08 155,505.33 0 00
1.3964E-02 155,505.33

E01 S37E-01 561E-01 E
+00 217E+03 3 89E+03
+00 5 88E+03 1 05E+04 I Thermal Power

+03 1.34E+03 1 85E+03 ANominaf teat Bounding
__ _ sCC CAC A^.

U-232 3.7822E-02 1I
U-233 -3 3244E-03 1
U-234 81769E404 1
U-235 57813E-08 1
U-236 1.3273E-07 1

tJ-238 -31121E-10 1

.su53s

0 00E+00 1.27E+02 2.28E+02
278.65720 3.79E-04 937E-03 1 65E-02

278,65720 0 00E+00 2 06E-02 3 70E-02
0 00 2.42E-04 1 94E-04 2 42E-04

278,65720 0 00E+00 2.32E+05 4 16E+05
- 2 59E+05 4 65E+05

ts - - -'

Output meat Output
(Watts) (Watts)
4.18E+03 7A8eE+03

Total Total

Y-90
Other Radionuclides

1 4928E+00

imiar. III

_Temptate Selection Summary
From SFD Used Basis for Parameter Differences-

Reactor Moderator UGHT WATER UGHT WATER This Te41aate was used for the blonrg reasons

Fuel Cladding ZRC ZIRC This lM ietaes an at parameters esceyt enrlchert

BOL HM Constituents Th a[ d U Th and U
etL Ennchment % 0 070817874 60to100

Bumup Summary (MWd)' Basis for bumup used in estimate:

From SF0 Estimated
Nomenal 155s55 33 104,90 57 tsn up tin dre km SF0 (oneedto tWd)

Bounding 278657.201 -209 81314 Be, bam plist tslnirectyfr mSFo(5rW edMb Wsd)

z. Checks __

Estanated Burnuip
tBumup Multipiter Glven esinup Estnmated EOL HMfGiven EOL HM

Nominal 1.33 067 099

Bounding 2.39 - -075

L Reactor shutdtown. core removal, storage, shppinrg or other date conrlming thlat Irradatlon ceased tor hfel
2

Total bunmuP tor an tuet associated with this wodosheet must be divided by SOL heavy metal mass to get spedihc burrup values IMWIMT)

Mac 20
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inforaoa , tsoa

Fuel Name: SHIPt'INGPORT PWR C1 BLKT
SNF tD C: 191

Fuel Units & Descr. 36 *17 FLAT PLATES
Heavy Metal Mass: 80L=583 92kg. EOL=569 66kg
ROD Storage Site. INEEL

'Fuel decay start dstec 1969
Estmates as of 2030

Template PWR (Uight Water. ac. 0 to 5%, U)
'Template 8umup(MWr): 61 92

Template SOL Heavy Metal Mass (UT). 0 00176911

Estmnated
Canister usage

I 8'x1 5
36 00

Template Decay Thne 50 years

II.Estimates-' - m x. X6 b Y. Yb Gamma Sources

-- Photon Total
CVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)f Burnup (UWd) (Ci) Inventories(Ci) lnventones(Ci) Group (bounding)
AC-227 1 0733E-09 13,560 21 27.12041 0 00E+00 I 46E-05 2 91 E-05 Avg. MeV
Am-241 14751E-01 13560.21 27,12041 0O0E+00 200E+03 400E+03 00150 1032E015
Am-242nm 2 6809E-04 13,560 21 27.12041 0 OOE r 00 3 64E+00 7 27E+00 0 0250 2068E+14
Am-243 6.2484E-04 13,560.21 27,12041 OOOE+00 847E+00 1 69E+01 00375 1949E014
G-14 47820E-05 13.560.21 27,12041 00OE+00 648E-01 1 30E+00 00575 Z438E+14
Cl-36 80297E-07 13,560.21 27,12041 0000E+0 t09E-02 2 1SE-02 00850 1139E+14
Cm-243 t.7426E-04 13.56021 27,120 41 0 00E+00 2 36E+00 4 73E+00 0 1250 7 580E.13
Cm-244 27616E-02 13,56021 27,12041 000E+00 374E+02 749E+02 0.2250 9727E-13
Co-60 3.561OE-04 13,56021 27,120 41 0 00E+00 4 83E+00 9 66E+00 0.3750 4 201E+13
Cs-134 2 6260E-07 13,56021 27,12041 000E+00 356E-03 7_12E-03 0.5750 9893E+14

-_

7, 3 91E-01 0o 500 9 660E+12
24 12500 6 147E+12

1 7500 2703E+11
Eu-l155 2.1770E-04 13.5 4 442E+07
Fe-55 7 9296E-07 13.56021 27.12041 C
H-3 89486E-03 13.56021 27.120 41 000E+00 1 21E+02 2.43E+02
1-129 9 8288E-07 13,56021 27,120 41 0 00E+00 1 33E-02 2 67E-02
Kr-85
Np-237
Pa-231
Pb-21 0
Pmr-147

I 0707E-02 13,56021 27,120 41 0 00E+00 1 45E+02 2.90E+02
E-01 323E-01

325000 1 117E+07
5.000o 4 774E+06
7.0000 5.500E+05

11.0D00 6.315E+04 L

i.

1 6828E-10 113,5
- - -- --tR A O

6 90EL-46 13.560 2
Pu-238 6 6263E-02 13,56021 27,120 41 0 00E+00 8 99E+02 1 80E+03
Pu-239 1 1618E-02 13,56021 27,12041 0000+00 1 58E+02 3.15E+02
Pu-240 1 5142E-02 13,560 21 27,12041 0000+00 205E+02 4 11E+02
Pu-241 43766E-01 13,56021 27,12041 0000+00 593E+03 1 19E+04
Pu-242 6 4260E-05 13.560 21 27.120 41 0 00E+00 8 7E-01 1 74E+00
Ra-226 38501E-10 13,56021 27.12041 000E+00 522E-06 1.04E-05
Ra-228 52955E-12 13,56021 27.12041 000E+00 718E-08 144E-07
Ru-106 20413E-14 13.56021 27,12041 000E+00 277E-10 554E-10
Se-79 1 2376E-05 13,56021 27,12041 0 00E+00 1 68E-01 3.36E-01
Sn-126 252100-05 13.56021 27.12041 0000+00 342E41 6.84t-01
Sr-90 64163E-01 13,56021 27,120.41 000E+00 870E+03 1 74E+04
Tc-99 3 9357E-04 13.56021 27,12041 000E+00 534E+oo 1 07E+01
Th-229 1 5644E-10 13,56021 27,12041 000E+00 2.12E-06 424E-06
Th-230 2 7972E-08 13,560 21 27.12041 000E+00 379E-04 759E-04
Th-232 53036E-12 13,56021 27.120 41 0 00E+00 7.19E-08 1 44E-07
TP-208 15136E-07 13,56021 27,12041 000E+00 205E-03 410E-03
U-232 41005E-07 13,56021 27,12041 000E+00 556E-03 1tE-02
U-233 25856E-08 13,56021 27,12041 0000+00 351E-04 701E-04
U-234 52665E-05 13,56021 27,12041 000E+00 7.14E-01 43E+00
U-235 -1 4487E-06 13.56021 000 124E-02 000E+00 124E-02

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (watts)

U-236 7 5888E-06 13.56021 27,120 41 0 00E+00 1.03E-01 2 06E-01 I 2.45E+02 4 91E+02
94E-01 1.91E-01 1 94E-01 Total Total

1.74E+04
2 58E+04

111. T-1mplate Selection Swtimisr. Btrtnup SmurniarY. anif Chcs 1 v ~', '~j

ITemplate Selection Summary I .
From SFD Used I

Reactor Moderator UGHTWATER UGHTWATER
Fuel Cladding I ZRC I ZIRC

I BOL HM ConstituentsI U I U |

Basis for Parameter Differences:

U

BOL Enrichment % I 0 98643828 o Oto 5 _I

Bumup Summary (MWd)_ Basis for bumup used in estimate,
From SFD Estimated

Nominal 6 481 511 13S6021 Noa ba4 carlated kom tie th metal mass destrye.
Bounding 1 27 120 41 AtMrbrl toWm assared to be tce eral terv

[Checks I

U

NornhM I

t I Estimated Bumupl
Bunmup Mulluttrp Given Bumnup Estimated EOL HUMGiven EOL HKM

066 201 101
1 33

-

,_ Bounding I

'Reactor shutdown, core removal, storage, shipping or other date confming that Irraiation ceased lor fuel

'Total bumup lor all kel assooated with ths workheet must be dvided by 0OL heavy metal mass to get specific bumup values (MWdMT)
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Fuel Radionucihde Inventory Worksheet
,L Fuel at rt npbte Informaion,,,,

Fuel Name SHIPPINGPORT PWR C2 BtKT
SNF ID # 192

Fuel Units & Descr 17 - 17 FLAT PLATES
Heavy Metal Mass BOL.1323 635kg EOL=1a38999kg
ROl Storage Ste INEEL

'Fuel decay start date 1974
Estimates es of 2030

Template- PWR (lght Water Zirc. 0 to 5%. U)
'Temptate Burnup(MWd) 61 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Template Decay rune- 50 years

Estimated
Canister usage

18,x15
1700

fJ.Estirmntes w m' m x. X. b Y. Yb | Gamma Sources

Photon Total
CiIMWd From Nominal BoundingFuel IrnttalActivity Nominal Fuel Bounding Fuel I Energy Photons/sec

Template Fuel Bumup (MWd)
2

Bumup (MWd)' (CO) Inventories(CO) Inventories(Ci) Group (bounding)Radionuclide
Ac-227 270,67547

-

Am-241 30

Am-242m E+00 7.26E+01 1.45E+02 0 0250 4128E+1S
Ai 0 OOE+00 1 6'E+02 3 38E+02 0 0375 3 890E+15

270.675 47 541,35094 OOOE+00 1.29E+01 2.59E+01 00575 4867E1 5
270,675 47 541,35094 000E+00 2.17E-01 4 35E-01 [ 00850 2274E015
270,675 47 541,35094 000E+00 4.72E+01 943E+01 01250 1 513E015I 7426E.04

Cm-244 2 7616E-02 270,675 47 541,350 94 0 00E+00 7 48E+03
Co-60 3 5610E-04 270,67547

I Cs-134
Cs-135

i Cs-137
Eu-154
Eu-155
Fe-55

I H-3

| 1-129
-J, Kr-85

2 6260E-07 270,675 4 E+16
1.44 o 0 8500 1 929E414

O00E+00 2 68E+05 5.35E+05 12500 1227E.14
4 0 00E+00 1 63E+03 327E+03 17500 5395E.12

S 47 541.350 94 0 00E+00 5 89E+01 t 18E+02 22500 8 866E+08
270.675 47 541.35094 000E+00 215E-01 429E01 1 27500 3125E+09

8 9486E-03 270.675 47 541,350 94 0 00E+00 2 42E+03 4 84E+03 3 5000 22E9.08
9 8288E-07 270,675 47 541,350 94 0 O0E+00 2 66E-01 5 32E-01 S0
1 0707E-02 270,675 47 541,350 94
1 1927E-05 270,675 47 54

Pa-231
Pb-210
Pm-1 47
Pu-238
Pu-239

1 4703E-09
1 6828E-10
6 9606E4-6
6 6263E-02
1 1618E-02

9 1tE-05
541.350 94 0 OOE+00 1.88E+00 377E+00

547 541.35094 000E+00 1.79E+04 3 590+04
270.675 47 541.350 94 0 00E+00 3 14E+03 6 29E+03

Pu-240 1 5142E-02 270,675 47 541.350 94
Pu-241 4 3766E-01 270,675 47 54

i Pu-242
Ra22
Ra-226

L- Ria-228

6 4260E-05 270.675 4
3 8501E-10 2 08E-04

0 00E+00 1 43E-06 2 87E-06
1.350 94 0 00E+00 5 53E-09 I IIE-08

547 .541.35094 0.00E+00 3,35E+00 670E+00
E-05 270.67547 541.350.94 0 00E+00 6 82E+00 1 36E+01

Sr-90
Tc-99
Th -229
Th-230

I Th-232
I 1-208
i U-232

114U-14

6 4163E-01 270,675 47 541.350 94 0 00E+00 I 74E+05
39357E-4
1 5644E-10

270,675 47 541.350 94

7.57E-03 1.51 E-02
270,67547 541,350.94 - 000E+00 1 44E-06
270.67547 541.350.94 000E+00 4 1OE-02

2 87E-06
8 19E-02

541,35094 0 00E+00 1 tE-01 2.22E-01 I
ee 6fAJ AAAU .n 7 AE 1 4Utn' AJ

Thermal Power

541,350^.4 000E+WU 7WEt3 t 40EI.z2 Nominal Heat Bounding
Output Heat OutputE-05 270.675 47 541.350 94 0 0E+0 I 43E+01 2 85E+01

-1.44871E-06 - 270,675 47 0 D 2 03E-02 0 WE+00 2 03E-02 iWatts) Watts)
E-06 270,675 47 541.350.94 000E+00 2 050E+00 4110+0 4 90E+03 9879E+03
=-07 Z70,67547 00D 442E-01 371E-01 442E-01 Total Total
E-01 270,675 47 541,35094 0 00E+00 1.74E+05 3 47E+05

2 58E+05 5 16E+05

An Sunum. and Checks e -k - -w ~ts X ,
OtheFr Raconuclides

I, * . Template Selection Summary
Frorn SFD _ tI Reactor Moderat LIGHTrWATER LIGH

IFuel CtI~ling ZR
8OL NM Constituents U

I I 0OL Enrichment % 071 a
I

Isasis for Parameter ODiferences

lto5

I-
_t

Bumup Summary (MWd) _Basis for bumup used in estimate
From SFD Estinated

Nomnal 18,892.25L 270 675.47j Naml bans caiiated trom tbe heavy meal mass destrwyed
Bundmg | 54E3501 9( i free h assuir tb betcebe Wmill t&Wl lbu

Checks

Estimated Burnupr
Bumu Muttiper Given Bumup Estimated EOL HM/Given EOL HM

Nominal 5 84j 14 33 _ 1
Boundig 1S69

'Reactor slutriown. core removal, stcrage shippwir orr other date confirming that inataien ceasedteor fuel
t
Total bfnup tor an uel assoaated with this worksheet must be tdied by SOL heavy metal mass to get rpedtc bumup values (MWdIWrT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infio ,

Fuel Name: SHIPPUINGPORT PWR-CI-54
SNF ID th 194

Fuel Units & Descr. I -17 FLAT PLATES
Heavy Metal Mass: BOL=3.024kg- E0L=2.063kg
ROD Storage Sdte INEa

'Fuel decay sart date: 1964

Estimated
Canister usage

18'x1S5
100 1

Estimates as of 2030
Template' Pathifider (iUght Water. SST 60 to 100, U)

'Tempbte Bumup(MWd): 6 01
Template BOL Heavy Metal Ma (T). 0 00012882

Template Decay Time 65 years

11. Fztma te In m .Xb b Y. yb Gamma Sources-

Photon Total
Cl/bWd From Nominal Bounding Fuel Initial Acbivrty Notrsnal Fuel Bounding Fuel Energy photons/sec

Ractionuchide Template Fuel Bunup (MWde' Bumup(MWd)' (C iD Inventones(CQ) Inventone0Q)a Group (bounding)
Ac-227 415940E-08 90800 1,81599 000E+00 4017E-05 8 034E45 0Avg MeV
A-241 1 1471E4-0 90800 1,81599 00OE+00 1 04E1 2 08E-01 00150 6628E+13
A-242m 74218E-09 90800 1,81599 00OE+00 674E406 1 351E-05 000250 1377E+13
A-243 918236E-10 90800 1,81599 000E+00 8 92E4-7 3 7E98-0 00375 1197E+13
C-14 272928E4-0 90800 1,81599 000E+00 208E-01 416E-1 00575 084E+13
Ci-36 1.2260E-46 90800 1,81599 000E+00 1 IE403 223E-03 0080 7757E912
Cm-124 1.2090E-10 90800 1,81599 0.00E+00 09E-047 28E-047 0250 5029E+12
Cm-244 7.3577E-10 908 00 1,815 99 0 00E+00 6 68E-07 34E-6 02250 6685E12
Co-60 1 3732E-043 90800 1,815 99 0008+00 125E+00 249E+C0 03750 2916E012
Cs-134 182709E-10 90800 1,81599 0 00E+00 16E-07 231 E7 05750 40905E13
Cs-135 303116E4-5 90800 1,815 99 0008+00 2 751E-02 535-02 05 4764E+11
Cs-137 712579E-01 90800 1,81599 0 00E+00 6 59E+02 1 32E+03 12500 3448Et11
Eu-154 59750E-05 908 00 1,815 99 0 00E+00 s 43E-02 8 09E01 7500 1225E+10
Eu-155 180517E-5 90800 1,81599 000E+00 960E-03 1 92E2 22500 23-8E86
Fe-SS 4 1631E97 90800 1,815 99 0008E+0 388E-4 756E-4 27500 1038E+06
H-3 4 6722E-04 908 00 1.815 99 0 00E+00 4 24E-01 48E-01 3 soo 1 048E202
1-129 7 3195E-07 908 00 1.815 99 0 00E+00 6 65E04 1 33E403 5900 4 327E+41
Kr-85 569418E7- 90800 1,81599 000E+00 5 40E+02 1 08E+01 70000 43782E+o
Np-237 1.1499E-046 908 00 1,81599 000E+00 104E43 2809E13 ttooo 5369E41
Pa-231 7 70899E-8 908 00 1,815 99 0 00E+0 6 44E-05 1 29E-04
PT-210 272363E-12 90800 1,815 99 000E+00 203E-09 406E-09
PT-147 42296E4-7 908 00 1,815 99 O.00E+00 3 84E-04 7 68E-04
Pu-238 2 3295E-04 908 00 1,81599 0008+C0 21 47-05 2 23E-01
Pu-239 66722E-04 90800 1,815.99 000E+00 6306E701 a 21E+00
PU-240 86556E4-0 90800 1,81599 008E+00 7686E-02 8 07E4-0
Pu-241 14689E-04 90800 1,81599 000E+00 3053E-01 307E4-01
Pu-242 -19717E-09 908 00 1,815 00 6088-03 3679E5 6 3 08E-0a
Ra-226 4 5740E-12 908 00 1,815 99 000OE+C0 4 15E409 8 31E-09
Ra-228 8 3511E-12 908 00 1,815 99 000OE+C0 7 58E-09 i 52E408
Ru- 106 2 0516E-1 9 908 00 1,815 99 000OE+00 1 86E-16 3 73E-1 6
Se-79 1 3220E-05 908 00 1,815 99 000E+00 1 20E4-02 2 40E42
Sn-126 1 1489E-05 908 00 0,8is 0 07 1E2 0 6 046-02 2 09E-02
Sr-90 6 6872E-01 908 00 1,815 99 0 00E+00 6 07E+02 1 21E+03
Tc-99 4 6639E404 908 00 1,815 99 0 00E+C0 4 231E41 8 47E-01
Th-229 2 3727E-I1 908 00 1,815 99 000OE+C0 2is5E408 4 31E408
Th-230 2.7354E-10 9D8 00 1,815.99 000OE+C0 2 48E407 4 97E407
Th-232 8 3594E-12 908 00 1a81&99 0 0E+00 7 59E-9 1 52E6 8
TF.208 I 6228E-08 908 00 1,815 99 0 00E+C0 1 47E405 2 95E405
Lt-232 4 3960E408 908 00 1,815.99 0 00E+C0 3 99E405 7 98E405 Thrermnal Poweer
1.13= 3 3344E-09 908 00 t,815 99 0 00E+C0 3 03E486 6 06E486 Nominal Heat Bounding
F-234 4 07491E47 908 DO 1,815 99 0 00E+00 3 70E404 7 40E404 Output Heat Outu

UN235 -2.7761 E486 908 00 0 00 6 08E403 3 56E403 6 08E403 (wafts) (Watts)
Lt-236 1619-0E5 908 00 i,815.99 00O0E+C0 I147E402 2 94E402 7.39E+00 I S4E.01
U-;238 -2 85471E49 908 00 0 00 7 12E-05 6 861E-05 7 12E405 Total Total
Y-90 6 6889E-01 908 00 1.815 99 00O0E+00 6 07E+42 1.21 E±22_
Other Radionuchides 8 25E+02 I 65E+03

111. Template Sdction Summitry. Btufasp Summary, and Checks - I -

Template Selection Summary -

From SFD Used Basis for Parameter Differences:

Reactor Moderator UGHT WATER UGIHT WATER Tbs Template was used fix the tollosng raso
Fuel Claddng: ziRC SST Thes iW matches Pathinder Terrffabe ov atl b one pwarameler (rarm9, bot sitielila Stailss

BOL HM Constituents U U Slel is a good craervtme assumptosn
BOL Enrichiment %. 92.9998016 60 to 100

Burnup Summary (MWd)` Basis for bumup used In estimate:

From SFD Estimated
Nominal 908 Loo aral krp calicuated trom the havy metal mass destoyed.

Bounding 1 815 99 Bouing tmu assaned to be twice nrominal bm

Checks

Estimated Bumup
Bumup It flier Given Bumup Estimated EOL HM/Given EOL HM

Nominal 6 44 | 10
Bounding 12.87

Reactor shutdown, cor re*emoval, storage. shiprng or other date confirming that Irracation ceased for fuel
2
Total burnup for all fuel assooated with ths worksheet must be dividod by BOL heavy metal mass to get specic bumup values (MWd/MT)

-

LA
[3

U,
JI
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Fuel Radionuclide Inventory Worksheet - I
L Fuel atd Template Information -, -

Fuel Name SHIPPINGPORT PWR-C2-S1
SNF ID# 195

Fuel Units & Descr 19 - 19 FLAT PLATES
Heavy Metal Mass, SOL34326kg EOL.220 031kg
ROD Storage Site INEEL

Estimated
'Fuel decay stant date: 1969 Caniser usage

Estimates as of 2030 18"x15'
Template Pathfinder (ight Water. SST. 60 to 100%., U) I 19 00

3
Template Bumup(MWd): 6 01

Template BOL Heavy Metal Mass (NMT) 000012882
Template Decay rime 50 years

II. Estimates ,. X. X, I b Y. Y. Gamma Sources

Photon Total
CVJAWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWd)
2  

(Cl) Inventories(Ci) inventones(Ci) Group (bounding)
Ac-227 3 4276E-08 116,375 01 232,750 02 0 OOE+00 3 99E-03 7 98E-03 Avg MeV
Am-241 1 1458E-04 116,37501 232,75002 OOOE+00 1.33E+01 267E+01 00150 1.214E+16
Am-242m 79468E-09 116,375 01 232,75002 0 OOE+00 9 25E-04 1 85E-03 00250 2522E+15
Am-243 98386E-10 116,375 01 232,750 02 0 OOE+00 I 14E-04 2 29E404 00375 2187E+15
C-14 2.2978E-04 116,37501 232,750 02 OOOE+00 2.67E+01 5.35E+01 00575 2.352E+15
Cl-36 1t2261E-06 116,37501 232,75002 0 OOE+00 I 43E-01 2 85E-41 00850 1 421E+15
Cm-243 I7271E-10 116,37501 232,75002 OOE+00 2OfE-01 5 4702E-05 01250 9217E+14
Cm-244 1-3058E409 III6,375 01 232,750 02 OOOE+OO ItS2E404 3 04E404 02250 1 224E+15
Crw60 9 8636E403 116,375 01 232,750 02 OOO0E+OO 1.15E+03 2.30E+03 0 3750 5341E+14
Cs-t34 It9617E408 116,375 01 232,750 02 O OOE+OO 2.28E403 4 57E403 0 5750 8 892E+15
Cs-1135 3 0316E-05 116,375 01 232,750 02 O OOE+OO 3.53E+00 7.06E1+00 0 8500 8 779E+13
Cs-1137 tO263E+OO 116,375 01 232,750 02 O OOE+OO l.l9E+OS 2 39E+OS -12500 1 999E+14
Eu-154 2 0017E404 116,375 01 232,750 02 OOODE+OO 2.3E+01 4 66E+01 1 7500 2260E+12
Eu-155 8 5957E405 116,375 01 232,750 02 O OOE+OO t.0uE+01 2COOE+0t 22500 1 146E+09
Fe-SS 2.2646E405 116,375 01 232,750 02 O OOE+OO 2.64E+00 527E+00 727500 1 561E+O8
H-3 ItO835E403 116,375 01 232,750 02 OOOE1+OO 1.26E+02 2 52E+02 3 5000 I1361E+04
1-129 7.3t95E407 116,375 0t 232,750 02 OOO0E+OO 8 52E402 t.70E401 5 0000 5 620E+03I 1

Lsi - - 116,37501 232,750 02 0 OOE+00 182E+03 3_64E+03 7 0000 6 208E+02
110000 6968E+01

P0-210 12985E-12
U i Pmn-147 2-2196E-05 116.375 01 232.75002 0 00E+00 2.58E+00 5 17E+00

UL Pu-238 2 6223E-04 116,375 01 232,750 02 0 OOE+00 3 05E+Ot 6 10E+01
Pu-239 6 6739E-04 116,375 01 232,750 02 0 OOE+00 7.77E+01 I SSE+02
Pu-240 8 6705E-05 116,375 01 232,750 02 0 OOE+00 1.01 E+01 2 02E+01
Pu-241 3 4759E-04 116,375 01 232,750 02 006E+00 405E+01 8 09E+01
Pu-242 I 9717E-09 116,375 01 232,750 02 OOE+00 229E-04 4 59E-04
Ra-226 3 DOOOE-12 116,37501 232,75002 0OOE+00 349E-07 6 98E-07
Ra-228 8 3328E-12 116,375 01 232,750 02 0 OOE+00 9 70E-07 1 94E-06
Ru-106 61464E-15 116,375 01 232,750 02 0OOE+00 7.15E-10 1 43E-09
Se-79 1221E-05 116,37501 232,75002 000E+O0 1.54E+00 308E+00
Sn-126 1 1491E-05 116,375 01 232,750 02 000E+00 1.34E+00 267E+00
Sr-90 95541E-01 116,37501 232,75002 000E+00 1.11E+05 2.22E+05-i

Ii Tc-99
Th229

4 6656E-04 116,375 01 232,750 (

Th-232 83478E-12
Tl-208 I 8752E-08

12750 02 OOE+00 9 71E-07 1 94E-06
116,375 01 232,750 02 0 OOE+00 2 18E-03 4 36E-03
116,375 01 232,75002 0 00E+00 591 E-03 1 18E-02 Thermal Power
116,375 01 232,750 02 0 OOE+O0 3 79E-04 7 59E-04 j Nommal Heat Bounding

3 9817E607 116.375 01 232.750 02 0 00E+00 4 63E-02 9 27E-02 Output Heat Output
(Watts) (Watts)U-235 -27761E-06 116.37501 000 690E-01 367E-01 690E4t1

i 6190E605 116.37501 232.750 02 OOE+00 1.88E+00 377E+00 I 1.34E.03 272E+03
------ --- --- - -- t -- --

-2 8547E-09 116.375 01 0O00 137h-09 17.4L-0 8 07E-43 Tolal Total
Y-90 9 5557E-01 116,375 01 232,750 02 0 00E+00 1.1 i1 E+05 2.22E+05
Other Fadionuclides 1.42E+05 2 84E+06
_11. Template Selection Smemav, I,,iap Summary. and hec , ,

I IpeateS^becblion bu
From SFD Used Basis toor Parameter umerences

Reactor WATER M LIGHT WATE R [TMs TempLate was ied tJr the towing eases
Fuel Clang IRC |at maetes Pabtiser Terqfale on a&I hb ane parareier Ifdado bfai subsmnrg Starbss

BOL HNM Coistituentsi tUesit UaCOlSat1e aSK.V1101) -
80L Enrkhment % j93 000083D4 1 6

IBurnup Summary (MWd)' |Basis for bumup used In estimate:

I
From SFD I Estimated I

Boundig
T 116,375 e jgomnat rla caoa t e from tie heavy metal mass destroyLe
232.750 08rndirg bnump assssedl be thm ndraat bunup

Estimated Bumup/I
Bumup Multiplier Given Bumup I Estimated EOL HNM/Given EOL HM

r 1 01NommnalL[
Bounding

.__
I--: 'Reactor stfrownr are reamsovate storagw , shipp ikotr omer date onfidmidg that Ieabyetao l meassd for tuete

T.- sotal bumnup fozr aft fuel assoctatedt wnth Nhs worksheet must be divit by fsOL hreavy meta mass to get srtcfic bumrup values (MWrdMT)

DOE/SNF/RtEP-078
Revision 0

March 2003
Page D-159 of D-585



Fuel Radionuclide Inventory Worksheet
L Fuld amd TempLate Informattlo e _ M

Fuel Name: SHIPPINGPORT PWR-C2-S2
SNF ID e 196

Fuel Units & Deset 20-19 FLAT PLATES
Heavy Metal Mass. BOL.419 354kg EOL=301 588kg
ROD Storage Site: INEEL

'Fuel decay start date, 1974
Estimates as of. 2030

Template Pathfinder (Light Water. SST, 60 to 100 U)
"Template Bumup(MWd): 6 01

Template BOL Heavy Metal Mass (MT) 000012882
Temorlate Decay Vmae 50 years

Estimated
Canister usage

18x1 5,
1 20 00

U.. Estimaites In X. Xb b Y y, Gamma Sources

Photon Total
CiJMWd From Nominal Bounding Fwl Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burmup (MWd)' Burmup (MWdW (Ci) Inventorie(Ci) lnventones(Ci) Group (bounding)

AC-227 34276E-08 111,247 37 222,494'74 0 00E+00 3 81E-03 7 63E-03 Avg MeV
Am-241 1 1458E-04 111,24737 222,494.74 _ OOE+00 1.27E+01 255E+01 00150 1 160E+16
Am-242m 79468E-09 111,24737 222,494'74 0 00E+00 8 84E-04 1.77E-03 00250 2411E+15
Am-2 9 8386E-10 111,247 37 222,494.74 0 00E+00 1 09E-04 2.19E-04 00375 2090E+15
C-14 22978E-04 111,247 37 222,494.74 000E+00 256E+01 5 11E+01 00575 2248E+15
CI-36 1.2261E-06 111,247 37 222,494.74 0WE+00 1 36E-01 2.73E-01 00850 1358E+15
Cm-243 1.7271E-10 111,24737 222,49474 000E+00 1 92E-05 384E05 01250 85810E+14
Cm-244 1.3058E-09 111,24737 222,49474 000E+00 1 45E-04 291E404 70000 t 370E+t
Co-80 9 8836E4-0 111,24737 222,49474 000E+00 1 IOE+03 2519E+03 03750 St05E+t4
Cs-134 19617E408 111,24737 222,49474 000E+00 218E403 436E-03 05750 800+15
Cs-135 380386E45 111,247 37 222,494.74 0 00E+00 3237E+-0 675E+00 08s00 8392E+11
Cs-137 10263E+00 111,24737 222,49474 000E+00 114E+05 2.28E+05 I1500 191tE14
Eu-154 2 0017E-04 111,247 37 222,49474 000E+00 2123E+01 4245E+01 t7500 z6tE+t2
Eu-155 8 5957E-05 111,24737 222,49474 0 00E+00 9 56E+O 1 91E+01 22500 t o95E+03
FeS- 292646E-05 111,247 37 222,49474 0 00E+00 1065+00 5104E+00 27500 t492E+08
H-3 4 0835E-03 111,24737 222,49474 0 00E+00 1219E+02 2 41E+02 3SD00 I303E+04
1-129 7 3195E507 111,24737 222,49474 0 00E+00 8 14E-02 i863E-1 S O 5380E+03
Kr-85 25661E93 2 111,24737 222,49474 000E+00 274E403 348E+03 7 000 5943E+02
NT-237 8 1494E78- 111,24737 222,49474 0 00E+00 128E9-01 256E-01 1100C0 6670E;1
Pa-231 5 8070E2-0 111,24737 222,49474 0 00E+00 6246E-03 t29E-02
P-210 129085E-12 111.24737 222.49474 0 00E+00 1 44E-07 2.89E-07
Pm-1 47 2.2196E-05 111,247 37 222.494 74 0 00E+00 2 47E+-0 4 94E+0 N
Pu-238 2 6223E404 111,247 37 222,494 74 0 00E+00 2 92E+01 S 83E+01
Pu-239 6 6739E-04 111,24737 222,494.74 0 00E+00 7 42E-01 8 48E+02
PU-240 8 6705E-05 111,24737 22049474 0 -0E+OO 9 65E+01 8 93E+01
Pu-241 3 4759E-04 111.247 37 222,494.74 0 00E+00 3 87E+01 7 73E+01
Pu-242 1 9717E409 111,247 37 222,494 74 000E+00 2 19E404 4.39E044
Rat-226 30000OE-12 111,247 37 222,494 74 00D0E+00 3 34E407 6 67E407
Ra-2? 8-3328E-12 111,24737 222,494 74 0 00E+0 9 27E-07 85E-06
Ru.1106 61464E-15 111,247 37 22,494 74 000OE+00 6864E-10 t.37E409
Se-79 t 3221E-05 tt1,247 37 2.?2,494 74 000OE+00 I147E+00 2-94E+00
Sn-126 1 1491E-05 111,247 37 222,494 74 000OE+00 1.28E+00 256E+00
Sr-90 95541E-01 111,247 37 222,494.74 000E+00 1 06E+05 2.13E+05
Tc-99 46e56Er4 111,24737 222,494u74 000DE+00 5 130+01 2.74E+02
Th-229 1 9085E-1 1 111,247 37 222,494 74 0 00E1+00 2 12E-06 4.25E406

Th-232 8 3478E-12 111,247 37 222,494 74 000OE+00 9 29E407 I 86E486
Ti-208 1 8752E408 111,247 37 222,494 74 0 00E+00 2 09E403 4.17E403

U-232 5p0782E.08 111,247n37 222.494_74 0_00E+00 5_65E403 I113E402 ThermalPower
U-233 3 2596E- 9 111,247 37 222S494 74 0 00E00 3 63E4+ 725E44 iNominal Hat Beourng
U-234 3e9317E407 1t1,247W37 222,494.74 000E+00T4 UTEia2 8u86Eei2 Output HeeataOutput
U-235 -2u7761eEin6 11124737 0e00 8 43E-01 5 34E-01 8.43E-1 (Watts) (wattss

U-236 1n6190E405 111t247137 222,494.74 000OE+00 I180E+00 3_60E+00 1_30E+03 2_60E+03

U-238 -2 o547E49 111,247 37 0 00 9 87Eln 3 9 SSE4e3 9 87E4m3 Toetm Total
Y-90 95557E-01 111,247937 222,49u.74 0 tOE+00 a 06E+05 2.13E+05
Other Radionuckiies I 38E+05 2.71 E+05

111. Te""Ileffe &ledien Surmarv. Buup Suqr, and Checks * t.t , ,f

Terplate SeEectton SummBry
From SFD Used Basis oor Parameter Diference:

Reactor lloderatorw LIGHT WATER LIGHT WATER Ths Template was used for he bo raos
Fuel Cladding- ZIRC SST Thns bel mah Pathfne Templtak on at but onre parameter (daddir, boAbth St9ainess

SOL HM Constituents U U SIMeiis a goDtatd C= alan t
801L Enrichment %- 93.0000001 f 60 to t oo

Bumnup Summary (MWde r)S2 atae Basis for burnup used in esthmate:

Nominal- 111247 3 himu calculatedt [mm he he metal mass dxsfe
Brounding- 222 494 7 g WrA assumed lo be Itw e rma bunup.

Checks 777

Estim ted Bumupl
Burnup M pItIIher Given Burnup Estimated EOL HMGiven EOL HtM

Nomial S5669 0
Boundng 11 37

'Reactor shutdown, core removal storage, shipping or other date confirming tha irradation ceased for fei

'Total burmup for al fuel associated wi th s workisheet must be tivided by SOL heavy metal mass to get specfi bumup values (MWdMT)

-i

L
U

i
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Fuel Radionuclide Inventory Worksheet -

XL Fuel ard Tenplbte Infornation ,, ._, -
Fuel Name SM-IA

SNF ID # 201
Fuel Units & Dessr 93 -ASSEMBLY
HeavyMetalMass BOL.79775kg EOL.65751kg
ROD Storage Snte: INEEL

'Fuel decay start date 1971
Estimates as of 2030

Template Pathfinder (Light Water. SST 60t1000% U)

'Template Bumup(MWd) 6 01
Template BOL Heavy Metal Mass (MAT) 0 00012882

Template Decay Time s0 years

Estimated
Cantsler usage

581

. , _

III. tFshates -, m - x X, b Y. Yb I Gamma Sources

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup(MWd)' Bumup(MWd)' - (Ca) - Inventories(Cl) Inventories(C)

. - -h- -,

Energy Photonstsec
Group (bounding)

A
Ac-227

-

11,Z40 -- A: 4 54E-04 9 w08E,4 A01 WY4276EL-0t 13248 12 ifo,qU w

1458E-04 13,248 12 I 52E+00 3 04E+00 0 0150

7 9468E-09 I 1 05E-04 2 1

Amn243 9 8386E-1 0
C-14 2.2978E-04
Ct-36 1 226IE-06
Cm-243 t 7271E-10

I 3 0 00E+00 1 30E-05 2 489E+14

26.496 23 0 00E+00 3 0
26.496 23 0 00E+00 1 6

6 09E+00 00575 2 678E014
3 25E-02 0 0850 1 617E+14
4 58E-06 01250 1 049E+14
3 46E-05 0 2250 1394E+14

26.49623 0 00E+00

Cm-244 3 12 26,496.23 0 C

Co-60 13.24812 26,496.23 0 C 2 61E+02 I 03750
5.20E-04 I 0 5750

6 080E+t3

Cs-134 13.248 12 26 496.23

Cs-135 E-05 13.24812 26 4 4 02E-01 8 03E-01 O 6500

+00 13t24812 26,49623 00E+00 1.36E+04.+ 2 2,496-30+00 2 72E+04 I

t1 012E+tS
9 994E+12
2276E+13
2.573E+1 1
1.304E+08
I 777E+07

2 0017E-04 13243 12 E+00 2 65E+00 S 30E

8 5957E-05 1 0000E+00 1.14E+00

Fr�R 2.2646E405 3 0 00E+00 3 00E-01

'I H-
3I1429

Pa-231

Pu-238

1.0835E-C 26.496 23 0 00E+00 )1 3 5000 1 558E+03

26,496 23 0 00E+C 2 0000 6 431 E.02

13.248 12 26,496 23
13,248 12 26,496 23
13,248 12 26,496 23
13,248 12 26,49623

4 15E+02 7 oooo 7 t04E+01
1, S7F-0 3 05E-02 I 11 0000 7 974E+00
, aoco

D 7 69E-04 1 54E403 IS 8070E-08
1 2985E-12
2.2196E-05
2 6223E-04
6 6739E-04

0 OE+00 1 72E-08
0 00E+00 2 94E-01

Pu-Z3iv
Pu-240
Pu-241
PU-242

13,24812 26,49623 0 00E+00 3 4

13.248 12 26,496.23 0 00E+00 8 8
13,243 12 26,49623 000E+00 t 1

13,24812 26,49623 000E+00 46
13.24812 26,49623 000E+00 21

3 44E408
5 88E-01
6 95E+00
1 77E+01
2.30E+00
9 21 E+00

S 5.22E-05

&3328E-12
6 1464E-15
t.321E4-05

13,248 12
13.248 12
1324812

se-79
Sn-126

I Sr-90
L- Tc-99

Th-229
Th-230

I Th-232
i Tl-208

U-232
- U-233

- U-234
U-235

5- Y.90

26,49623 0 00E+00 3 97E-08 7 95E-08

26,496 23 0 00E+00 1 OE-07 221 E-07
26.496 23 0 00E+00 8 14E-11 1 63E-10

26,49623 000E+00 I 75E-01 3 50E-01
26,496 23 0 00E+00 1 .52E-01 3 04E-01
26,496 23 0 00E+00 127E+04 2 53E+04
26,49623 000E+00 618E+00 124E+01

13,248 12
1324812

1 9085E-11 13,24812
2 1913E-10 13248 12
8.3478E-12 13.248 12
1 8752E-08 13,248 12
5 0782E-08 13,24812
3 2596E409 13,243 12
3 9817E-07 13,248 12
-2.7761E-06 13,248 12
1 6190E-05 13,243 12

26,4 0 00E+00 2 53E-07 5 06E-07
0 00E+00 2 90E-06 81E-06
000E+00 1 E1-07 221E-07

26,49623 0 00E+00 2 48E-04

26,49623 0 00E+00 6 73E-04
26,49623 0 00E+00 4 32E-05
26,49623 0.00E+00 527E-03

000 1.60E-01 124E-01
26,49623 0.00E+00 2 14E-01

000 1.87E-03 84E-03
26,49623 0 00E+00 127E+04

1.62E+04

4197E-04
t.3E403 Thermal Power

Nominal Hest Bounding
Output Heat Output
(Watts) (Watts)
155E+02 3 09E+02

Total Total
4

BE+04

11. Template Selection Sunsinarv, Bnurp Suniury awS Claecks
Template Seleton Summary

C From SFo Used
'Rto 7todra r GT E UIGHTWATER

Fue Cddig SST SST
8OL MM Constituents A t

-..a . nl"ea-a.-s

Li1
BOL Enrichment % 93 01311673 60 to 100 _ _

Bumnup Summary (MWd)z _Basis for burnup used In estimate,

From SFD Estnmatad
NomhiUa 408 77 132431 NWWal bamp calkuated km Ihe tse e ietal edesvt

Bounag - 2f4962 aridi bump sased Is be tie no* hbuP

Checks __ ._

Estmatead Bumurpl
Burmup fultipbr Given Burmup Estanated EOL HM/Grven EOL HUd

Nomnal 3241 101

Bounding 7121

Reactor shutdown. core removal, storage. shipping or other date confming that irradation ceased lor huel

"Total bumup lor all fuel assodated with this worksheet must be divided by B0L heavy metal mass to get specitic burrup values (MWd'MT)
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Fuel Radionuclide Inventory Worksheet
L Fued and Template Irdormaoni,.. AL,,$,.

Fuel Name. SNAP
SNF I0 #-.203

Fuel Unts Descr 615. DECLAD ROD
Heavy Metal Mass OL4.. EOL=29 766kg
ROO Storage Site: INEEL

'Fuel decay start dste 195
Estimates as of: 2030

Template TRIGA-SS (LWAJ-Zrx, SST, 10 to 20%,. U)
5
Template Bumup(MWd)- 6 65

Template BOL Heavy Metal Mass (IMT) 0 000195
Template Decay Thie 65 years

Estimated
Canister usage

HIC
6 15

II. Estimates r . m X - xb b Y - Yb Gamma Sources

CIIMWd From Nominal Bounding Fuel bntal Activity Nominal Fuel Bounding Fuel
Photon Total
Energy Photons/sec
Group (bounding)Radionuclide Template Fuel Bumup (MWd)' Burnui

Ac-227 1 2442E-08 28,414 84 28,4
Am-241 4 0120E-03 28,414 84 28,4
Am-242m 1 0749E-06 28,414 84 28,4
An-243 1 4692E-07 28,414 84 28.4

p (MWd)' (CM) Inventones(CI) Inventories(Ci)
_ _ _ _ , . _ .

54E-04 3 54E-04 I Avq MeV
1.14E+02 0 0150 9715E+14

E-02 00250 2017E+14
14t84 0 0 0375 1 759E+14

G-14 1 2777E-04 28,414 84 28,414 84 000E r00 1.896E,14
2 8120E-06 28,41484 28,41484 0006E00 799E-02 .14
4 1759E408 28,41484 28,41484 0 OOE+00 I 19E-03 1.1

.,414 84 0 00E+00 4 86E-03 4 86E-03
0o0 4 84 000E+00 1 37E601
Cs-134 0 84
Cs-135 28,414 84 28,414 84
Cs-137 6 8977E-01 28,414 84 28.414 84

1 37E601
4 54E-06
9 15E-01
I 96E+04
3 48E+00
1 91E-rt
2 51 E-03

0 8500 7012E+12

0 3750 4267E.13
0 5750 7289E+14

3 3.401E+12
Eu-154 1 2238E-04 28,414 84 28,414 84 0 00E+00 3 48E+C

67158E-06 28.414 84 28,414 84 000OE+00 I 91E-0t
84 28,4 1484 0 00E+00 251E-43

28,414 84 0 00E+00 1 09E+01 1 09E+01

17500 1 804E+1 t
2.2500 2 504E+07
2.7500 1 034E+07
3 5000 3 456E+04
3 O5O 3 466E+04
7 0000 1 643E+03
11 0000 1 67E+02

0 OOE+00 2.09E-02 2 09E-02
Kr-65 1 49E+02 1.49E+02
ND-237 1.3232E-06 28.414 84
Pa-231 1 8722E-08 28,414 84 28.414
Pb-210 1.2620E-12 28,414 84 28.414 84

2 7714E-07 28,414 84 28,414 84 0 00E+00 7 0
28,414 84 28,414 84 0 00E+00 1 84E+01

Pu-240
28,414 84 0 00E+00 1 57E+02
28,414 84 0 ODE+00 6 01E+01
28.414 84 0 00E+00 1 62E.02

3 76E-02
5.32E-04
3 59E-08
7.87E603
1 84E+01
1 57E+02
6 01E+01
1 62E+02
6 57E-03
7 52E-08
718E-06

PU-241 56872E-03 28,414 84
2 3128E-07 28,414 84 28,414 84 0 00E+00
2 6466E-12 28,414 84 28,414 84 0 00E+00 7 52E-08

28,414 84 0 ooE+00 7 18E-06
28,41484 0 00E+00 323E-15Ru-1 06

Se-79
Sn-126
Sr-9O
TC-99

3 23E-15

1 2162E-05 28.414 E
3.70E-01 3 70E-01
3 46E-01 3 46E-01

62511E-01 28,41484 28,4
4 4241 E-04

Th-229 9 4105E-10
Th-230 1 7098E-10
Th-232 2 5278E-10
11-208 1 0305E-08
U-232 2.7669E-08
U-233 1.2239E-07

28,414 84 28,414 84 006E+00 1 26E+01 1.26E+01
28,414 84 28,414 84 0 00E+00 2 67E-05 2.67E-05
28,414 84 28,414 84 0 00E+00 4 86E-06 4.86E-06
28,414 84 28,414 84 0 00E+00 718E-06 7.18E606
28.414 84 28.414 84 0 00E+00 2 93E-04 2.93E-04

0 00E+00 7 86E-04 7 86E-04 I Thermal Power
. A n c ^ .

U-234 3.1278E-07 28.414 84
.3 -Urs j 4t0t-tJ
8 896-03 N RQF-M

Nominal Heat Bounding
Outnu He tunut

U-235 -2 6179E-06 28.414 84 0
U-236 1 2696E-05 28,414 84 28,4
U-238 -3 6331E-08 28,414 84 0
Y-90 62541E-01 28,414 84 28,4
Other Radionuclides

000

3 61E-01
2 57E-02 (watts) (Watts)
3 61E-01 2,26E+02 2.26+E02
1 60E-02 Total Total

1 78E+04
2 01 E+04

M. Template Sdwrion Summary, Bu p, Suwmry, and Checks t
'Template Selection Summarv

Ws,~ a vtu.~

rFrom SFD Used Basis for Parameter Differences:
Reactor Modertor LW AND U ZC HYDDE LW AND U ZIRC HYDRIDE Terriate was used for tie lodseg reasons,

Fuel Claddng NONE SST luel mrathe o al parameters except dadrN (SST Is oisatwe) and en6thent (wkiown)
OL HU Cnstihuenlts % U 1oU
BOL Enrich aent % I1I0 to 20.1

a
Bumup Summary (MWd>a Basis tor bumup used in estimate:

From SFD Estimated
Nomin 28 44 84 Nwnal burup set equal l bw~adg W

Bounding: 28414684 buwgbywesbtanl byassitng 8Ct heavy retirumaswa c tn ECL

Checks

Estimated Bumupl
Burnup Multiplier Given Bumup Estimated EOL HM/Glven EOL HM

Nominal 14 OD 178|
Bounding o00

'Reactor shutdown, core removal, storage, shopping or other date confirming that irradcatihn ceased tfr fuel
5
Total burmup tfr all tuel associaled wrth ths worksheet must be vided by EOL heavy metal mass to get specitic burnup values (MWdMT)

B
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Fuel Radionuclide Inventory Worksheet
L. Fuel lend Template Information _

Fuel Nane SODIUM LOOP SAFETY FAC
SNF l 4 352

Fuel Units & DesCr 20 - ROD
Heavy Metal Mass EOL.42kg EOL.3 968kg
ROD Storage Site INEEL

'Fuel decay start date
Estimates as of

Template (Worst Case)
'Temnplate Bumup(MWd)

Template BOL Heavy Metal Mass (MT) 0 001
Template Decay The 35

Estimated
1981 Canister usage-
2030 18'x10

042

II. F-snmates ; 03 I m X. x b Y bV. A Gamma Sources

CiIMWd From Nominal Bouding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWCI)

5
Bumup (MWd) (CI) Inventones(CI) Inventories(Ci)

Photon Total
Energy Photons/sec
Groutp (boundmgn)Rxtlonuclow-- ---------

_ _ _ _ _ :

Ac-227 2 3072E-06 220 4
Am-241
Am-242m 0 3 71E+00 7 43E+00 0 0250 1 075E+14

0 96 0 OE+00 3 60E+00 7 20E+00 0.0375 9 393E+13
3 48 440 96 0 OOE+00 2 67E+01 5 33E+01 0.0575 1 478E+14

2.2849E-03 220 48 440 96 0 OOE+00 5 04E-01 1 01E+00 I 00850 5769E+13
8 6624E-04 220 48 440 96 0 OOE+00 1.91E-01 3 82E-01 I 01250 4 521E+13
1 6848E-01 220 48 440 96 0 00E+00 3 71E+01 7 43E+01 1 02250 4998E+13

Co-60 2 8086E+01 220 48
Cs-134 3.4148E-04 220 48
Cs-135 4 3976E404 220 48

44096 0 OOE+00 6 19E+03 1 24E+04 1 03750 2138E+13

Cs-137
Eu-154 0 2 76E+02 S 1E+02 17500 4 107E+ltI

0 96 0 OOE+00 1 52E+01 3 04E+01 22500 4 8ssE.o
-01 22048 440 96 0 OOE+00 6 46E+01 I 29E+02 2 7500 1 372E+09

H-3 24311E-01 22048
1-129 1 0618E-05 22048
Kr-85 S 98824-01 22048

' NP-237 1 5668E-04 220 48

440 96 0 OE+00 5 36E+01 1 07E+02 1 35000 1 160E+06
440 96 I
440 96

Pa-231 2 8656E-06
P5-210 527E406 1 OSE-05
Pm-1 O 3 73E+00 7 45E+50

000 5 40E+02 3 50E+02 5 40E+02
22048 0 00 6 53E+01 5 46E+01 6-53E+01

Pu-240 -3 0095E-01 22048 0 00 8 34E+01 1 .70E+01 8 34E+01
Pu-241 -1 0411 E+02 22048 0 00 2 tSE+04 0 OOE+00 2 15E+04
Pu-242

i Ra-226
Ra-228

Sn-126 1 6671E-04 22048 440 96 0 00E.-0O 3 68E-02 7.35E-02

I Sr-90
I Tc-99

Th-229

Thermal Power
_ _ _ _ _ __ __ _ .5

Nominal HeaO Bounding
I Output HealOutput
(Watts) (Watts)
2.31 E.02 438E+02

Total Total

From SF0 Usedt
Reactor Moderator IGHT WATER (Went Caa)

Fuel Cladding SST SST onel
BOL HM Constituents Pu and U U. Th & Pu

BOL Enrichment % 78.235 01totC00

isel ds)idnl closely mathi any *dsUvg "b~aes, therefore tie worst case Winrake was Made

_IR-,,n Summarv UWd1' R.asis .fr humun used In eshrmate:
-. ____________ 4----- --. --..--.-

I

From SF0 I Estimated
42 001 220 48iNomneial bisjp calcatW tormethe heavy metal mass des"syed

440 9 nrdng bhmi assised to be Vice noriai burms

Esarnated EOL Ht/Grven EOL HM
r 35 20NorinBl _

Bounding_ 31.
c core remnoval. storage, shipping or other date continning that irrachation ceased for tuel

'Total burnup tor al fuel associated with this worksheet must be civided by SOL heavy metal mass to get spedtic bumaup values (MWdIAT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tenplate Infonvwd , . r

Fuel Navie SODIJM LOOP SAFETY FAC
SNF ID t 367

Fuel Unhs & Descr 12 ROD
Heavy Metal Mass BOL,6256kg EOL.7 332kg
ROD Storage Site- INEEL

'Fuel decay stmt date: 1981
Estimates as of 2030

Template- (Worst Case)
'Template Burnup{MWd): 62 5

Template BOL. Heavy Metal Mass (UT). 000186865
Temolate Decay Time- 35 years

Estenated
Canister usage

18sx10,
025

1I. Fstimates > nm X. X, b Y. Y. I Gamma Sources

Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Template , Fuel Burnup (MWd Bumup (MWd) (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)Radionuclide

'i4tU42.3072E-06 62 56 125 11 0 OOE+UU 1 X
84448E+00 62 56 125 11 0OOE+00 5.
1 6848E-02 6256 12511 OOOE+00 1C

144t-u4 2 89E-04
I 06E+03
2 11E+OO
2 04E+00
t 51E+0I

An-243 1 6320E-02 62 56 125 1
C-14 t 2090E-01 00575 4184E+13

CI-36 I 43E-01 2.86E-01 00850 1 637E+13

Cm-243 Sll 000E+I00 542E-02 1.08E--01 0 1250 1283E+13
125 11 O OOE+00 I 05E+01 2 11E+01 0 2250 1 418E.13 -

62 56 125 11 0 00E+00 1 76E+03
3 4148E-04 6256 12511 0 OOE+00 2 14E-02
43976E-04 6256 12511

Cs-137 21049E+01 6256 12511 12500 2 634E+14

Eu-154 12500E+00 62 56 125 11 1t56E+02 1 7500 1 165E+t1

Eu-t55 6 8986E-02 :+OO 8 63E+00 2 2500 1 382E+09

Fe-55 2 9308E-( 1 83E+01 3 67E-01 I 2.7500 3 895E.08

H-3 E+00 1 52E-01 3 04E+01 O 3.5000 4 249E+05

1-129 125.11 0 OOE+00 6 64E-04 I 33E-03 5 00D 1 801E+05 Ui6256 12511 0OE+00 375E+01 7 49E+01

1 5668E-04 62 58 125.11 0ooE+o00 90E-03
Pa-231 2 8656E-06 62.56 125 11
Pt-210 2391 BE-s
Pn-147 I 69soE-02 1 06E+00 211E+O0

Pu-238 Q 7 50E+02 8 04E+02 r1PU-2, 0 00 9 73E+01 9 42E+01 9 73E+01

PU-. 62.56 000 1 24E+02
Pu-24111 -1 0411E+02 62.56 000
Pu-242
Ra-226
Ra-228
Ru-1 06

-1 1381E-04
6 44OOE-08

62 56 oa E-01

4 0306 8 06E-06
3 75E-05 7 50E-0s

12511 OOE+00 5s35E-05
125 11 0 OOE+0O I 20E-02

I 07E-04
2 40E-02
2 09E-02
2 48s.03

1 6671 E-04 62 56 125 11 0 ooE+0o 1 04E-02
1 9799E+01 62 58

Tc-99
Th-229
Th-230

676
1 74

62 58
12511 0OOE+00 1 24E+03
125 11 0OOE+00 423E-01
125 11 0 00+00 1 09E-04
125 11 0 OOE+00 3 67E-04
125 11 OoE+00 3.77E-05

2.19E-04
734E-04
7.53E0-s
1.10E-02

62 56
8 7573E-05 ri r, 125 1 1 AoFi-NI O 4RF-^w

--- 0 Teml oe
90 zr 19 11 o OOEni+OO I A4P-121 zs97E-02 Thefn.al PowerU-232

UI.

6256 12511 0OOE+00 2-26E-02 452E-02
6256 12511 OOE+00 8OOE-01 600E+00
6256 12511 269E-03 387E-02 746E-02
62 56 125 1 0 00E+00 I 47E-02 2 94E-02
62 56 12511 3.35E-04 7.58E-03 1 48E-02

Nominal Heat Bounding
Output Heat Output
tWt.ta tWattsl

9.35E801 1+58E802
Total Total

1 9804E+01 62 56 125.11 0 00E+00
-

Other Radionuclides
1-..

Template Selection Summary
From SFD Used

Reactor Moderator UGRT WATER (Worst Ca)
Fuel Claddeig SST SSOTIIcnel

BOL HM Constituents Pu and U U. Th a Pu

BOLEnrichment% 87054 0 to t00

Basis for Pararneter Differences:

fetl in1 closely rmat ary eisrrV *rmates, Srerc te tvast case ter , was used ri
|Bumup Summary (MWd)'

ited
Basis for burnup used in estimate: 6j

L Boundm i
-1.022 96IN tt bsm Vt taken dreec (mme SF0 ceeneitd to MWfd)

125 11 lWosrdrm Wmw asswaed IDbe twivs nirawl burnug
-

|Checks

Estimated Bumupf
BumMuiple Gtven Burnup I Estmated EOL HMNGIven EOL HU

Norhial 0 301 .16.1 59 34
Boundina 0 b .

Reactor shutdown. core removal storage, shipping or other date confirmung tiat Irracation ceased for fuel
2
Total burnup for al fuel associated with NIs woritsheet must be dvided by SOL heavy metal mass to get speific bWmup vatues (MWdtMT)
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Fuel Radionuclide Inventory Worksheet

jLFuel and Temulate lixfirnasion : .£
Fuel Name SPEC (ORME)

SNF ID 4 208
Fuel Units & Descr: I . FLAT PLATES IN CAN
Heavy Metal Mass: BOL=2.39g EOL.239hg
ROD Storage SIte: INEEL

'Fuel decay start date 1958
Estimates as of 2030

Template HFBR (Heavy Water. Alum . 10 to 20%. U)
'Template Bumup(MWd) 15

Template BOL Heavy Metal Mass (MT) 0 00034251
Temptate Decay Time 65 years

Estimated
Caniter usage:

HIC
100 1

1I. Fstimates. . m X. X, b Y. y. Gamma Sources

Phtoton Total
ClI/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)W Bumup (MWd) (Ci) Inventones(Ci) lnventones(Cf) Group (bounding)Radtonuclide
:

Ac-227 5.3460E-09 45 4
Am-241

o 00800 2 43E-07 _ 4 86E-07 IAvg MeV
000E+00 1.34E+00 267E+00 00150 3162E+12
0 00E+00 3 30E-04 6 60E404 0 0250 6.537E+11Am-242m 16

Am-243 1 °00E+00 2 90E-04 5 79E-04 C

C-14 S 43 90 86 0 00E+00 1 34E-06

Cl-36 45 43 90 86 0 00E+00 2 70E-33
45 43 90 86 O0E+00 3 3
45 43 90 86 O0E+00 3 158E+t1I

4 3927E-08 45 43 90 86 0 3750 1 376E+t1

Cs-134 5 7
Cs-135 48
Cs-137 7 1
Eu-154 5 5

507E-10 45 43 908 5 23E-08 0 5750 2415E+12

4543 2 21 E-04 4 42E-04 0 8500 2.317E+10
D 3 25E+01 6 50E+01 12500 8 345E+09

0 00E+00 2 52E-02
90 86 O00E+00 3 4

I H-3

~1 Np-237
Pa-231

9 Pb-210

m r-147Lui238

87333E-09 45 43 90 86 0 00E+00 3 1
37313E-04 4543 9086 000E+00 17
71600E-07 4543 9086 000E+00 32

5 05E-02
6 89E-04
7 94E-07
3 39E-02
6 51E-05
5 07E-01

I 630E+04

17500 6 040E+08
6 384E+041

3.5000 3 379E+02
50000 I 413E+02

5 5793E-03 45 43 70000 t584E+01
A -ZIL-- -- 3l:., 1 92E-04 3 84E-04 110000 783E.004 2207R-6 4b 43

8 3333E-09 E+OO 3.79E-07 7 57E-07

2 4613E-12 0 OOE+00 1.12E-10 224E-10
Q OOE+00 1.44E-05 2 89E-05

90 86 0 OOE+OO 1.76E-0t 3.52E-01
90 86 000E+00 46

45 43 90 86 0 ooE+OO 2 4

Pu-242
Ra-226
Ra-228
Ru-t 06

4.3067E-02 45 43 90 86
3.0713E-06 45 43 90 86
5 8127E-12 45 43 90 86
4-5447E-14 45 43 90 86

1 40E-04 2 79E-04
2 64E-10 528E-10

+00 2 06E-12 4 13E-12
2 80E-17S43 90 86 0 OOE+00 1 40E-17

S 43 90 86 0 OE+00 5 69E-04

Sn-126 1.1393E-05 45 43 90 86

j Sr-90 6.3033E-01 45 43 90 86
I Tc-99 4,3527E-04 45 43 90 80

Th-229 5.2893E-12 45 43 90 86

0 OOE+00 5 18E-04 I 04E-W
0 O0E+OO 2 86E+01 5.73E+01
OOE+00 1 98E-02 3 96E-02

8OOE+00 2 40E-10 4 81E-10
OOE+00 2 13E-08 425E-08Th-230 4 6820E-1 0 454

Th-232 5 1647E-14
i TI208 4 9873E-09

! U-232 t.3513E-08
U-233 t.3927E-09
U-234 1 1380E-06
U-235 -2 5335E-06
U-236 - 1 3007E-05

OwE+00 2 35E-12 4 69E-12

90 86 008E+00 2 27E-07 4 53E-7
O.00E+O0 614E-07 123E-06
0 00E+O0 6 33E-08 1.27E-07
0 00w+00 517E-05 1 03E-0490 86

Thermal Power

Nominal Heart -Bounding
Output tHeat Output
(Watts) (Watts)
42E-01 a 44E4-1

Total Total

43 0 00 2.66E-04 1.51 E-04
_t~e U tA it+ U vi a s -s

45U2

4543
.1 Aq

90.86 0 WE+UU b Vl-U

000 762E-04 7.61E-04
On AA 0 wF+OO 2 86E+01

I

SJ WW 9 wL

ides
election surrrfstervy

5 19E+01

'M. '
ITemplate Selection Summary L . .

From SFD Used Biasis tor Parameter Lmerences:
Reactor Morator OGNIC HEAVY WATER [hi Termplat was ued Icr the bbit easois

FuelClddin ALUM ALUM atW matc'es on dadg ard BLhevymetal hewy water s a ceservalive asmplrie for

BOL HM Constituents U U nmoermr ad Iis taly dOte on errlchiit

8OL Enrichment % 5 146443515 10to20. I

IBumup Summary (MWd )
From SF0 I Estimated

FI Jasi -riiiiu u.c

I Nominal [
EoundsilnI

| - - -

5 ,omal bup assumed Is be 2% of SOL hea"y metal mass
90 86iBwj*q bmsl assumed ID be twice naimal bump

=1

fChecFks

Estinated Bumupli
Bumuup Multqtier Given Bumup Estimated EOL H/Given EO.L HM

I II_ _ I 0 8 8Nominal
I n R7i

Is _ _ _ _ _ _ _ _ __ 0 8 7_ _ _

'Reactor shutdown. core removal, storage. sappirng or other date crnmirming th Irradiaton ceased tor tuel

iotal bumuip tor all fuel associated wIth this worksheet must be svided by BOL heavy metal mass to get specitic bumup values (MWdU1MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infornaani - <~5."

Fuel Name: SPSS (SPERT)
SNF ID - 213

Fuel Units & Descr I- CANISTER OF SCRAP
Heavy Metal Mass. B01=0.59kg, EOL= 588kg
ROD Storage Site: INEEL

'Fuel decay st art dte. 1959
Estimate sa oos 2030

Template: Pathinder (Ught Water. SST, 60 to 1 oo0,0 U)
'Template Burnup(MWd)- 6 01

Template BOL Heavy Metal Mass (UT): 0 0OO2882
Template Decay Time 65 years

Estimated
Canister usage.

18"xlO'
008

I Estisates , * m x. X, b Y. Yb Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWd)
t  

(Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 4 5940E-08 1 89 3 78 0 OOE+00 8 68E-08 1 74E-07 Avg. MeV
Am-241 1 1471E-04 189 378 000E+00 217E-04 433E-04 00150 1378E+tI
Am-242m 74210E-09 189 378 OOOE+00 1 40E-08 280E-08 00250 2866E+10
Am-243 98236E-10 189 378 000E+00 1 86E-09 3.71E-09 00375 2490E+t0
C-14 22928E-04 189 378 000E+00 433E-04 866E-04 00575 2672E+10
Ci-36 12260E-06 189 378 000E+00 232E-06 463E-06 00850 1614E810
Cm-243 I 2000E-10 189 3.78 0 00E+00 2 27E-10 4.53E-10 01250 1 047E210
C-244 7 3577E-10 1 89 378 000E+00 1 39E-09 2.75E-09 02250 1 52E710
Co-60 1 3732E-03 1 89 3 78 0 00E+00 2 19E-03 5 19E-03 03750 6 057E+09
Cs-134 1 2709E-10 1 89 378 0 00E+00 2 40E-10 4 808-10 05750 I02E11
Cs-135 320316E-05 1 89 378 000E+00 5473E-05 1 15E-04 12500 9912E.M
cs-137 7 2579E-01 1 89 3.78 0 00E+00 1 37E+00 2 74E+00 12500 76174E+0
Eu-154 5 9750E-05 189 378 0 00E+00 1 13E-04 2826E04 .7500 250E+07
Eu-155 1 0577E-05 1 89 3 78 0 00E+00 2 OOE-05 4 52E-05 32500 4 822E+03
F6-SS 81631E-07 1 89 3.78 000E+00 7 87E-07 1 57E-06 7500 Z160E+03
H-3 4 68722E-04 1 89 3.78 0 00E+00 8 83E-04 1 37E-03 3 5000 34302E1
1-129 73195E-07 1 89 3.78 000E+00 1738E-06 277E45 6 580 372E-1
Kr-85 59416E403 1 89 3.78 000E+00 1 12E42 2127E3-2 711 527E42
Np-237 11499E46 189 3.78 000E+00 217E8-0 435E-6 t800e t721E43
Pa-231 7 0899E48 1 89 3.78 0 00E+00 1 34E-07 2 68E-07
Pts210 22363E-12 t 893.8O0E+00 4 22E-12 8 45E-12

Pm1147 42296E-07 1 89 3.78 000E+00 7 99E-07 I 60E46
Pu-238 2329E4-04 1 89 3078 0 1E+00 4 40E-04 8 80Es44
Pu-239 1 6722E-04 1 89 378 0 00E+00 3 26E-03 2 52E403
Pu-240 8 6556E-09 1 89 3 78 0 O3E+00 1 64E-04 1 27E4-0
Pu-241 6 6889E-04 1 89 3 78 0 00E+00 3 19E204 6 358E04
Fu-242 1.9717E409 t 89 3 78 0 00E+00 3 73E409 7 45E-09
Ra-226 4S5740E-12 t 89 3 78 000OE+00 8 64E-12 t 73E-t11

Ra-228 8d511E-n2 1u89 378 00E+00 1 58E-11 316E-11
RutO06 2 05116E-19 1 89 3 78 000OE+00 3898E-1t9 7 75E-1 9

Se-79 m 3220E-c5 IS89 3u78 000OE+00 2m50E405 SE s00e5
Sn-1126 I11489E-05 I189 3 78 000OE+00 2.17E405 4 34E4-5

Sr-90 6 6872E01 1 89 3 78 0 P e E+rn 1s26E+00 2 53E+00
Tc-99 4 6639E404 1 89 3 78 000OE+00 8 81E404 I 76E403
Th-229 2 3727E-11I 1 89 37 00E0 .8-1 8 97E-I11
Th-230 2 7354E-10 I189 3 78 000OE+00 5.17E-1 0 1 03E409

Th-232 8 3594E-12 1.89 3 78 0 00E+00 1.58E-11 I 3 16E-11I

Ti-208 E 6Z28E908 1.89 3 78 0 00E+00 307E408 6 13E-08

UJ232 4 3960E408 1 89 3 78 000OE+00 8.31E408 I166E407 ThermalPower

U-Z33 3 3344E409 1 89 3 78 0 00E+00 6 30E409 1.26E408 Nominwal Heat Boundmng

U-u34 4 0749ES07 189 3i78 0 foE+00 7.70Erp7 u 54Edn6 Outiemt Heat Output
U-235 -2Z7761E406 1 89 0 00 I119E403 1.1 8E43 I119E403 (Watts) (Watts)

U-236 I 6190E-05 1 89 3.78 0 00E+00 3.06E405 6 12E-05 I 54E402 3 eeE402

U-238 -2 8547ENl9 1 189 0l00 1 3bE405 1.38Emt5 s 38E-t5 Total Total
Y-9 B 6 6889E-01 1o89 3 s78 0 00E+00 b 26E+O0 2 53E+00
Other Radonucides I 72E+00 3_43E+00

IT. Template Seleto Srmnarv. Bllronup Surnstty and Chedis ssr
Template SeeEnouu Summaryp |

From SFD usen B suis or Parameter DLfferences M
Reactor Moderator: UGHT WATER UGH WTR

Fuet Cloddtir ssfT-S
BOIL HU Constituents u

BOIL Enrichment *% 93 05t 60 to 00

Bumrup Summary (MWda Basis for bumrup used in estimate:
FrNl m_ SFD Est_ _ed 1

Nomnai |I.8 Nommial turil mcbled trsm th e aw" netal mmS des"
sroundfflng |3 78 Bouin bfr% assurre to be Wms norl trnup

Chectks

Estimatedt Bumup
Bumup Muttvipr Glveni Bumup, Estimatedt EOL HIN/GIven EOL HU

Nominal 0 07 tol
Bounding 0t4

'Reactor shutdown. core removal storage. shtqping or other date confirming that Ilradation ceased tor fel-
2
Totai bumusp lor at haiel associated with this worksheet must be divided by 801 heavy metal mass to get speafic buriup values (MwdMT)

U
Ii

Li
L
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infurnmtionj,-.
Fuel Name TMI-2

SNF IDt 228
Fuel Units & Descr 1 - CANISTER OF SCRAP
Heavy Metal Mass BO10 032kg EO10 032kg
ROD Storage Site INEEL

'Fuel decay start date: 1979
Estimates as of 2030

Template PWR (Ulght Water. Zrc 0 to U-. t)
'Tempbtae Bumup(UWd- 61 92

Template BOL Heavy Metal Mass (AT) 0 00176911
Temlatte Decay rime 50 years

Estimated
Canister usage

8x100

HU.Estinmites - -, m X. X, b Y. Yb I Gamma Sources
Photon Total

CiUMWd From Nominal Boundintg Fuel Initial Actwvdty Nominal Fuel Bounding Fuel Energy Photons/sec

Temolale Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventories(Cil) lventones(Ci) Group (bounding)

Ac-227 038 0 OOE+00 2 04E-10 4 08E-10 Avg MeV
038 000E+00 28tE-02 561E-02 00150 1447E+10Am-241

019 0 38 0 00E+00 5 1OE-05 I 02E-O04 2 901 E+09
6 2484E-04 019 038 0O0E+00 1 19E-04
4 7820E-05 019 038

CkI36 8 0297E-07 0 19 09

Cm-243 1 7426E-04 6 63E-05 0 1250 1 063E+09

Cm-244 2 7616E-02 E+00 5 25E-03 1 05E-02 02250 1 354E+09

Co-60 0 00E+00 6 77E-05 1 35E-04 0.3750 5 892E+08

Cs-134 338 0 00E+00 4 99E-08 9 99E-08 05750 1 388E+10

Cs-135 038 0 00E+00 2 75E-06 5 49E-06 0 8500 I 355E+08
038 0 OOE+00 1 88E-01 3 76E-01 12500 8 621E+07

E-03 019 038 000E+00 1 15E-03 22__
2.1770E-04 0.19 038 0 00E+00 4 1

Fe-55 7.9296E-07 0 19 038
I H-3

1-129
Kr-85

V , rj119q

8 9486E-03 0.19 3 40E-03 35 t557E+02

9 8288E-07 3 74E-07 5 0000 6 697E+01

t 2 04E-03 4 07E-03 70000 7715E+00
7 0 00E+00 227E-06 4 54E-06 11 0000 8.859E-01

37.. _.

019 0.38 000E+00 280E-10 559E-10
0.19 0 38 0 00E+00 320E-11 6 40E-1 1

Pmtd7 a 906AE-06 Ot9 038IR 00r
-------

p,, 9ns t91 038 0C
I -z~ovKCI :

Pu-239 t 1618E-02 0 19
Pu-240 1 5142E-02 01 E-03 5 76E-03

PU-241 4 3766E-01 8 32-02 1 66E-01

Pu-242 0 OOE+00 122E-05 2 44E-05

Ra-226
Ra-228
Ri-l106

0.38 OE+00 7.32E-11 1 46E-10
0.38 0OwE+00 t01E-12 201E-12019

2 0413E-14 019 0.38 0 wOE+00 3 88E-1
------ --

Se-79 1 237E-OSb Ot9

ts1-Veb

i Sr-90
U- Tc9

2 5210E-05 0 19
6 4163E-01 019

U-0 UVM+VV I - -Vi. IC-J

0.38 0 00+00 4 79E-06 9 59E-06
038 0 00E+00 122E-01 ' 2.44E-01
0 38 0 00+00 7.49E-0 1t50E-04

n~ 0 38 0 00E+00 2 98E-11
0 38 0 E+00 5 32E-09

S 95E-1 I
019

5 3036E-12 019 038 0 OOE+00 1
i tt36E-07 0nt1 0 38 OOFE.w 21

- ------
4 100SE-07 019 0 38 OOE+00 7 80E-08 I 56E-07

i # _ _ , _ _ _ _ _ _ _ .

2 5856E-08 0 19 0 38 0.00O+00
52665E-05 01 9 0 38 0 OOE+00
-1 4487E-06 019 0 00 250E-06

4 92E-09 9 84
Thermal Power

Nominal Heat Bounding
- - Output Heat Output

(Wafts) (watts)
3 4E-03 .8E8-03

Total Total

U-23
I U-236

K U-
U -- - U- n nnn n .

7.bt888-0 U 19u

-2 6129E-07 019
6.41804-01 0 19

000 04E-05 1 0
0 38 0 wE+00 12

18-nuclde

1111.'Temolate selection Sumnar-v. Buirimtt Summsuvir. and Ch,.

E-01 3 62E-01

_ _ _ _ _ _

Template Selection Summary _

From SFD Used E
Reactor Moderator UGHTWATER UGHT WATER

Fuel Cladding| ZIRC ZIRC
BOL HM Constituents U U

;OL Enrichment % 3.588 0 oto S5

I SFrom SFD | Estrnated

Basis for Parameter Differences
.

Basis tor bumup used in estimate:

I

Nominal C
Boundng|

0 19AN. hlry calculated tfron te heavy metal mass destoya .

I38 itAarSg burmp aswmed So be tice noerenal burnuV

_

Estamated Burnup/
Bumup Multipler Given Bumup Estnmated EOL HMfGiven EOL HM

Norinal
Boundtmg

'Reactor shutdown core removal storage sNpping or other date contiming that irradataon ceased for luet

2
Total burnu for at kuel assocated with this wotksheet must be dvidced by 801 heavy metal mass to get specific bumrrup values (MWdMA)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temrlate Infonm o ' ,_ , B A

Fuel Name. TMI-2 CORE DEBRIS
SNF e J:.914

Fuel Units & Descr. 341 - DEBRIS
Heavy Metal Mass: BOL=82038 394kg. EOL_81749.226kg
ROD Storage Site. INEEL

'Fuel decay start date 1979
Estimates as of. 2030

Tenplate: PWR (Ugh Water. Zirc. 0 to 5%. U)
'Template*Bumup(MWd). 6192

Temptate BOL Heavy Metat Mass (MT): 0 00176911

Estimated
Canister usage.

18 x15'
1 341 00

Temptate Decay Times 50 years
11. Fstimates - m X Xb b Y. y, Gamma Sources

Photon Total
CiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) rinventonies(a) Inventones(CI) Group (bounding)
Ac-227 1 0733E-09 274,98509 549,97018 0 OOE+OO 2 95E-04 5 90E-04 Avg MeV
Am-241 1_4751E-01 274,98509 549,97018 OOOE+OO 406E+04 811E+04 00150 2093E616
Arn-242m 2 6809E-04 274,98509 549,97018 0 OOE+OO 737E+01 1 47E+02 00250 4 194E+15
Am-243 6 2484E-04 274,985 09 549,970 18 0 OOE+0O I 72E+02 3 44E+02 00375 3952E+15
C-14 4 7820E-05 274,98509 549,97018 0 OOE+00 1 31E+01 2 63E+01 00575 4945E415
Ci-36 80297E-07 274,98509 549,97018 000E+OO 221E-01 442E-01 00350 2311E+15
Cm-243 1_7426E-04 274,98509 549,97018 000E+OO 479E+01 958E+01 01250 1.537E+15
Cm-244 2 7616E-02 274,98509 549.97018 0 OOE+0O 7 59E+03 152E+04 02250 1 973E615
Co-60 35681E-04 274,98509 549.97018 000E+OO 979E+01 1 96E+02 0.3750 8519E414
Cs-134 2 6260E-07 274,985 09 549,97018 0 OOE+OO 7.22E-02 1 44E-01 0.5750 2006E+16
Cs-35 1 4433E-05 274,985 09 549,970 18 0 00E+O0 3 97E+00 7 94E+00 0 8500 1s596E+14
Cs-137 9 8870E-Ol 274,985 09 549,970 18 0 00E+OO 2.72E+05 5 44E+05 12500 1.247E+14
Eu-154 6 0320E-03 274,985 09 549,970 18 0 OOE+00 i 66E+03 3 32E+03 1 7500 54t80E+12
Eu-155 2 1770E-04 274,98509 549,97018 0000E+O 599E+01 1 20E+02 22500 9010E+08
Fe-55 79296E-07 274,98509 549,97018 006E+OO 218E-01 436E-01 27500 3175E.09
H-3 8 9486E-03 274,985 09 549,970_18 0 OOE+00 2 46E+03 4_92E+03 35000 2266E+08 I I

Y ZOSOo-u, 414%03 L 04by.OiU.1cO UUUt+LA Z./UL-U1 0 4]tL-il I
I 0707E-( 274,985 09 549,970 18 0 OE+00 2 94E+03 5 89E+03

5 0000 9 685E.07
70000 1 116E+07 _
. - - - - - - - - - - .3.28E+00 6 56E+00 11 L.O 12t281E06

Pa-231 8 09E-04
Pb-210 1
Pm-147 6 9606E-06 274.98509 549.970.18 C
Pu-238 6 6263E-02 274.98509 549,970 18 0 00E+i IiPu-239 1 1618E-02 274.985 09 549,970.18 0 00E+OO 3 19E+03 6 39E+03
Pu-240 4 16E+03 8 33E+03 I

s on.coanNPu-241
Pu-242 6 4260E-05 274.985 09 f
Ra-226 38501E-10 274,98509 549.97018 0 OOE+00 1 06E-04 2 12E-04
Ra-228 52955E-12 274,98509 549,97018 000E+00 1 46E-06 2 91E-06
Ru-106 2 0413E-14 274,98509 549,970 18 000E+00 5 61E-09 1 12E-08
Se-79 1 2376E-05 274,985 09 549,970 18 0 OOE+00 3 40E+00 6 81 E+00
Sn-126 2.5210E-05 274,98509 549,97018 006E+00 693E+00 1.39E+01
Sr-90 64163E-01 274.98509 549,97018 OOE+00 1 76E+05 353E+05
Tc-99 3.9357E-04 274,98509 549,97018 0 00E+00 1 08E+02 2.16E+02
Th-229 1.5644E-10 274,985 09 549,970 18 0 OOE+00 4 30E-05 8 60E-05
Th-230 2.7972E-08 274,985 09 549,970 18 0 O0E+OO 7 69E-03 1 54E-02
Th-232 5.3036E-12 274,985 09 549,97018 0 ooE+0o 1 46E-06 292E-06
T1-208 1 5136E-07 274,985 09 549,97018 0 OOE+00 4 16E-02 8.32E-02
U-232 4.1 005E-07 274,985 09 549.970 18 0 OOE+00 1.13E-01 226E-01 Thermal Power

.. o ^ n^= .- ^ 7 . . = nA,0l u uvAo+UU I t1EJ-a 1.42tE-UJ
3 O0E+OO 1 45E+01 2 90E+01

Nominal Heat Boundmg
Output Hest Output
(Watts) (Watts)4 50E+00 4 1OE+00 4 50E+00

U-236
U-238

-

_ ___ __ _ ___ __ . .__ __ : _ : _ e

7018 OOOE+00 209E+00 417E+00 4 s7E+03 9 95E+03
2 68E+01 2 69E+01 Total Total

Y-90 3 53E+05
Other Radiotnucides S 24E+05
IIL Template Selection Sumrary, Burnp Summary. dChecks ______ _e__-_-

Template Selection Summary |
From SFD Used Basis for Parameter Differences:

Reactor Moder tor LIGHTWATER UGHTWATER

Fuel Claddini ZIRC ZIRC
BOL HUt Constituenits

BOL Enrichment % 2.539514U73 O to 5

Bumup Summary (MWdoa |Basis for burnup used in estimate:
From SF0 Estimeted

Nominald 260 471 901 7 74,95 09 minatuffup ited mleheavy meta mm desboed.
Bounding 489 359 021 549 970 t S Bw ~ as mo be ereeriat burrrc

lChecks ,

U
Li

Estrrnaled Burnupr
Burnup Multiplier Given Burnup

Nominal I 0 10t
Boundingi 019 t 12

Estrnmated EO HIVGhven EOL HM
100 oo

'Reador slutdown. core removal, storage. shippig or oher date confimning that rrradiaton ceased for fuel

'Total buetp lor ali fe assortated with tis worksheet must be dinided by BOL heavy metal mass to gel specific bumup values (MWdMT)

_
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Fuel Radionuclide Inventory Worksheet
,L Fuel and Template Information :j , ,

Fuel Name TMI-2 CORE DEBRIS (D-153 & 388)
SNF ID# 229

Fuel Units & Descr 2 - DEBRIS
HeavyMetalUass BOL.1908kg, EOL.1901kg
ROD Storage Site INEEL

'Fuel decay tart date 1979
Estimates as of 2030

Template PWR (tight Water Zirc. Oto S% U)
Template Bumup(MWd) 61 92

Template BOIL Heavy Metal Mass (MT) 0 00176911
Template Decay Trne- 50 years

Estimated
Canister usage-

18'x1S5
200

,11. Fshrnatrs Iz ,n X. mxX. b Y. Yb Gamma Sources

Pthoton 'Total

CU/MWd From Nsominal BoundtmgFuel InitialActivity Nominal Fuel Bounding Ftel EnergtY Phwotonstsec

Radtionuclide Template Fuel Bumup tMWdI)' Bumup tliWW) (Ci) InventonestCQ) tnventontestCI) Group (boundin~g)

Ac-227 I 0733E-09 66 57 133 13 000E+00 7 14E-08 1 43E-07 Avg Uev

Arn-2411 1 4751E-01 66 57 13313 000OE+00 98a2E+00 1 96E+01 0 0150 5066E+12

Am-242m 2 6809E-04 66 57 133 13 0 00E+00 I 78E-02 3 57E-C2 0 0250 1 015E+112

Amn-243 6 2484E404 66 57 133t13 000OE+00 4 16E-02 8 32E0 00375t 9S566E+11I

C-14 4 7820E-05 66 57 133t13 000OE+00 3 18E-03 6 37E-03 0 0575 1 197E+12

CP-36 8 0297E-07 66 57 133t13 000OE+00 5 35E-05 1 07E-04 0 0650 5 593E+1 1

Cm-243 1 74261E-04 66 57 133 13 000OE+00 t 16E402 2 32E402 0 1250 3721E2+11

Cm-244 2 7616E-02 66 57 133t13 000OE+00 1 84E+00 3 68E+00 02250 4775E+tt

Co-60 3 5610E-04 66 57 133 13 0 00E+00 2 37E-02
Cs-134 2 6260E-07 66 57
Cs-135 I 4433E-05
Cs-137 E+02 12500 3018E+10

E+00 4 02E-01 8 03E-01 1 7500 1 327E+09
13313 0 OOE+00 1 45E-02 2 90E-02 I 22500 2181E+05

E-07 66 57 133 13 O.OOE+00 5.28E-05 1 06E-04 4 2 7500 7 686E+05
. .

1-129
Kr-85
NqTLi ",�, _

8 9486E-03 66 57 13313 * 0 OOE+00 S 96E-01 1 19E+00 35000 SO 5486E+04
9 8288E-07 66 57 133 13 0 00E+00 6 S
1 0707E-02

7 1.1 927E-0
37

Pa-2311

6657
66 57
6657
6657
66 57
66 57

1.96E-07

133 13

O 1.12E-08 2.24E-08
133 13 0 00E+00 4 63E-04 9-27E-04
13313 000E+00 441EE+00 8 82E+00

Pu-239 11.1618E-02 6657 133 13 0 OOE+00 7.73E-41 1 55E+00
Pu-240 1.5142E-02 6657 13313 0.00E+00 1 01E+00
Pu-241 43766E-01 6657 13313 0.OOE+00 2 91E+01
Pu-242 6 4260E-05 66 57 133 13 0 OOE+00 4.28E-03
Ra-226 38501E-10 66 57 133 13 0006E+00 2.56E-08

2 02E+00

353E-10 7.05E-10
357 13313 0 OOE+00 1.36E-12 2 72E-12

E-05 66 57 133 13 0 00E+00 8.24E-04 1.65E-03
I Sn-126 2 521 OE-05 66 57 133 13 000E+00 I 68E-03 3a36E-03

6 4163E-01 66 57 133 13
3 9357E-04 66 57

Th-229
1.86E-06 3 72E-06

E+00 3 53E-1 0 706E-10
3 57 133 13 0 00E+00 1 B-O0 2.02E-05

0 00E+00 2 73E-05 5 46E-05 Thermal Power
0 006E00 1 72E-06 3 44E-06 Nominal Heat Bounding

5-2665E-05 66 57 133 13 0 00E+00 3 51E-03 7 01 E-03 Output Heat Output
-1 4487E-06 6657 000 t129E-03 1 19E-03 129E-03 1 (Wt) atts)
7.588E-06 6657 13313 OOE+00 505E-04 I1 0E-03 1.20E+0 2A1E+0o
-26129E-07 6657 X000 6.21E-03 619E-03 621E-03 Total Total

Y-90 6 4180E-01 66 57 13313 0 00+00 4.27E+01
Other Radonuclies 6.34E+01

1Yu.I nup Stu~mmry, anrd c~hecks -1,-,

I F Template Selection Sutmary
frFrom SFD Used

Reactor Moderator. UIGHTWATER UIGHTWATER
Fuel Cladding ZIRC ZIRC

0OL NM Constituents U U

l I BOL EnrIchment %: 3.125 OtoS

111asis for Parameter DtHerences:

ii Bumup Summary (MWd)' Basis for bumup used In estimate,

From SFD Estimated
Nomhal 60 581 66 57 Noml tup cakdated rm te heavy mel mmass desktred

Bounding 113 81 1331 Boing turnu asemed to be twie morumiburP

Checks -

Eatinated Bumupv

Bumup Mutt lIar Given Bumup Estemated EOL HWGiven EOL NM

Nom inal 010 1 *oJ 100*oo
Bounding 020 1 17

'Reactor shutdown, core removal storage shipping or other date confminng that Irradiation ceased for tuel
2
TotaI bumup for all luel assaciated with this worksheet must be divided by BO heavy metal mass to get specific burrup values (MWdlMT)

DOE/SNF/REP-078
Revision 0

March 2003
Page D-169 of i-SB5



Fuel Radionuclide Inventory Worksheet

L Fuel and Template lnftermbon_4_ r8
Fuel Name: TORY-IIA

SNF 10 : 230
Fuel Units & Descr 146 C CANISTER OF SCRAP
Heavy Metal Mass BOL=48 647kg EOL=48 647kg
ROD Storage Site: INEEL

'Fuel decay start date 1962
Estimates as ot: 2030

Template: HFBR (Heavy Water. Alum 40 to 100% U)
'Tempiate Bumup(MWd): 164 6

Template 8OL Heavy Metal Mass (MT): 0 000377
Terrtale Deray Tme- 6 vears

Estimated
Canister usage

HIC
3 65

IL Fstinmtes a ' m a X.b b Y. Yb Gamma Sources

CvIMWd From Nominall Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)' Bumup (MWd)

t
(Cl) Inventories(CI) Inventones(Ci)Radionuclide

Photon Total
Energy Photonsasec
Group (bounding) !

Avg MeV
00150 6524E+13

1,79236 0 ooE+o00 72E-06 3 44E-C6
1,792.36 OOOE+00 934E+00 1 87E+01

Am-242m 1.154E-06 89618 1,79236 000E+00 100E-03 20DE-03 00250 1.331E+13
Am-243 36944E-05 89618 1,792.36 0000E+0 331 E-02 662E-02 00375 1162E+13
C-14 26324E-08 89618 1,79236 OOOE+00 2.36E-05 472E-05 00575 1266E+13
CI-36 4 4435E-31 89618 1,792.36 0 O0E+00 3 98E-28 796E-28 00850 7492E+12
Crn-243 1 9101E-06 89618 1,792.36 OOOE+00 1.71E-3 342E-03 0.1250 4 890E+12
Cm-244 8.3232E-04 89618 1.79236 000E+00 7.46E-01 1 49E+00 02250 6460E+12
Co-60 1.3135E-07 89618 1,792 36 000 E+00 1.18E4-4 2.35E-04 03750 2.814E+12
Cs-134 28943E-09 89618 1,79236 0OOE+00 2.59E-06 5.19E-06 05750 4.804E+13
Cs-135 4.2564E-06 89618 1,79236 0000E+0 381E-03 7-63E-03 085D0 4993E+11
Cs-137 72053E-01 89618 1,79236 0 00E+00 6 46E+02 I 29E+03 1250D0 1989E+11
Eu-154 1-3852E-03 89618 1,792.36 0OOOE+00 1.24E+00 248E+00 17500 1320E+10
Eu-155 2 6634E-05 89618 1,792.36 0000E+0 2.39E-02 4.77E-02 2250 1.347E+06
Fe55 84265E409 89618 1,79236 0OOE+00 7.55E-06 1.51E.05 2i7500 2069E+06

3 5000 Z791 E+04
3 0000 1777E+04
7 0000 1 336E+03
11 0000 18521E+02ND-237 1,792.36 0 0E+00 2 84E-02 5 68E-02

Pa-231 2 9878E-09 896 18 1,792 36 0 .E+00 2 68E-06 5.36E-06
Pb-210 30772E.10 89618 1,792 36 0wOE+00 276E807 5.52E-07
Pm-147 16883E807 89618 1,79236 00wE+00 1.51E-04 303E-04

llI 0765E-C

Pu-241 1.5419E-02 896 18 1,792 36 0O0E+00 1 38E+01 276E+01
Pu-242 309118E06 89618 1,79236 0 O0E+00 2.77E-03 5 54E-03
Ra-226 6.4642E-10 896.18 1,792.36 0 00E+00 5 79E807 1.16E-06
Ra-228 58019E-14 89618 1.79236 000E+00 520E-11 104E-10
Ru-106 2.7278E.19 896.18 1,79236 000E+00 244E-16 489E-16
Se-79 12333E-05 896.18 1,79236 000E+00 1 11E-02 221E2
Sn-126 10188E-05 89618 1,79236 0wE+00 913E-03 183E-02
Sr-90 65371 E-01 89618 1,79236 000E+00 586E+02 1 17E+03
Tc-99 3.80SE0-04 896.18 1,79236 000E+00 341E-01 682E-01
I h-Z79 4 4113ELi-1I~ 896.18 1,792360 otuoI-V Ussr8U? I ifir8
Th-230 4.1233E408 89618 1,79236 000E+00 370E-05 739E-05
Th-232 6-5978E-14 89618 1,79236 0w0E+00 591E-11 1 18E-10
Tl-208 32382E-08 896.18 1,79236 000E+00 2 90E-05 580E-05
U-232 87728E-08 896.18 1,79236 0w0E+00 786E-05 157E-04
U-233 1.1367E4-0 896.18 1,792 36 0 00E+00 1 02E-05 2 04E-OS
U-234 7.0717E405 896.18 1,79236 000E+00 634E802 127E-01
U-235 -2 8661E-06 896.18 000 9 80E-02 954E-02 9 80E-02

Thermal Power
Noominal Heat Bounding

Output Heat Output
(Watts) (Watts)
1.06E+01 2,13E+01

Total Total
U-236
U-238

1,792 36 0 0.E+00 1 50E-02 2 99E-02
000 1 12E-03 1 11E-03 1 12E-3

1.792 36 0 wE+00 5 86E+02 1 17E+03Y-90
623E+02 1 25E+03

tieo Sum ary, Burnap Sumry, nd Checks _ _9- _ _ _ _ _ _ _ __,_

ITemplbte Selection Summary
From SFD Used JBasas for Parameter Differences:

Reactor Moderatr HEAVYWATER i 
T

ewlale was used tr Vie towssg rmasons
Fuel Clddi NOE ALUM Wtuelmathes w al prameters epscrdad* Invee) arid moderator (Heay WaterIs

|BOL NM Constits [ U U U lve)
RO| F-d.ltim-tan 9 03175 40An10 t 1

L
1Bumup Summary (WW-d? UI Basis for bumup used in estimate,

|Estenatedt
89618 N1iral bp assred lo be 2% d 8JO heasy metal mass.

1 792 36 Suodre bunup assumed to be I." vomnal bimip

Checks I
Estimadt Bumupl

Bumup Multipier| Given Bumup Estimated EOL HWGlven EOL HUI
Nominal i 004 098

Bounding _ 0.08 1
'Reactor shutdown, core removal. storage, sippfng or other date conoimirlg ttat irradabon ceased for tuel

'Total bumup for Sl tuel asoated wa tsv worksheet must be dviaded by SOL heavy metal mass to get specdif bumup values (MWd'MT)

DOEISNF/REP-078
Revision 0

March 2003
Page D-170 ot 0-585



Fuel Radionuclide Inventory Worksheet

HL Fnel and Template Infonmabon - ,
Fuel Name TORY-IIC

SNF ID# 231
Fuel Units & Descr 655- CANISTER OF SCRAP
HeavyMetal Mass OL=59081kg EOL 59081kg
ROD Storage Site INEEL

'Fuel decay start date 1964
Estimates as of 2030

Template HFBR (Heavy Water. Alum to 1100% U)
aTemptale Bumup(MWd) 164 6

Template BOL Heavy Metal Mass (MT) 0 000377
Template Decay Tone 65 years

Estimated
Canister usage

1310 ]

Il. Fstimates - rn x., xi b Y. Y. GammaSources

Photon Total

Ci'MWd From Nortinal Bounding Fuel bntial Actvir Noomnal Fuel Bounding Fuel Energy P Jotonslsec

Template Fuel Bumup VMWd) Burnup (MWd)' (Cl) Inventories(Ci) lnventornes(Ci) Group (bounding)Rad.--.,Il.dA

Ac-227 t 9216E-09
Am-241 t 0419E-02
Am-242m 1.1154E-06
Am-243 3 6944E-05

0 OOE+00 2.09E-06 4.1 BE-06 Avg MeV
0 00E+00 1.13E+01 2,27E+01 00150 7923E+13
0 O0E+00 1.21 E-03 2.43E-03 0 0250 1 617E+13

2t.76 79 0 00E+00 4 02E-02 8 04E-02 0 0375 1 411E+13

C- 2.176 79 0 OOE+00 2 87E-05 5.73E-05 I 0 0575 1 537E+13

1.088 39 2.176 79 0 OOE+00 4 84E-28 9 67E-28 [ 00850
16 i.o88 39 2,176 79 0 00E+00 2 C

83232E-04 1.088 39 2,176 79 0 O0E+00

9 099E+12
5 939E+12
7 845E+12
3 417E.12
5-635E+13

1.3135E-07 1.088 39 2,176 79
.

Cs-135
L. Cs-137

1.- Eu-154
Eu-i155-
Fe-55

Pa-231
I Ptb-21 0

1 Pm-147

Pu-239
Pu-239
Pu-240

2 8943E-09
4.2564E-06
7.2053E-01
1.252E-03
2 6634E-05
8 4265E-09

1.088 39
1,088 39
1.088 39
1,088 39
1,038 39
1.088 39

4 63E-03 9 27E-03 I 08500 6 064E.11
6.30E-06 I 0 5750

0 00E+00 7 84E+02 tS57E+03 1 12500 Z415E+11
2.17679 00OE+00 1.51E+00 3 02E+00 I 17500
2,176 79 0 00E+00 2 90E-02
2,176 79 0 00E+00 9 17E-06

3 7066E-04 1.088 39 2,176 79 I

1 6036+10
I 635E+06
2513E+06
3.390E.04
I 429E+04
1 622E+03
1 848E+02

6 6403E-07 1,088 39 2,176 79
5 901 OE-03 1,088 39 2,176 79 I I
3 1713E-05 1,088 39 6 90E-02 I 11 0000

2 9378E-09
3 0772E-10
1 68838-07
1 0765E-01
6 9441E-04
3 8341E-04

3 3 25E-06 6 50E-06
0 00E+00 3 35E407 6 70E-07

2.176 79 0 00E+00 1 84E-04 3 68E-04
2.176 79 0 00E+00 1 17E+02 2 34E+02

1.088 39 2,176 79 0 00E+00
1.088 39 2,176 79

1 54194-02 1,088 39
Pu-242 3 0911 E-06 3.36E-03 6 73E-03

Ra-226 :+00 7 04E-07 1 41E406

Ra-228 ' 2.17679 000E+00 631E-11 1.26E-10
(39 2.176 79 0*0E+OO 297E-16 5 94E.16

E-05 1.088 39
1 0188E-05 1.088 39

Sr-9O
Tc-99
Th-229
Th-230
Th-232
T1-208
1.-232

6 5371E-01 1,088 39

2,176 79 0 00E+00 1.34E-02 2 68E-02
2.176 79 0 00E+00 1.11E-02 2.22E-02
2,176.79 000E+00 7 11E+02 1 42E+03
2.176 79 0 00E+00 414E-01 8.28E-01
2176.79 0 00E+00 4.80E-0 9 60E-08

3 8050E-04
4 4113E-11
4 1233E-08

1,088 39

2,176.79 0 00E+00 4 49E-05
2.17679 000E+00 7.18E-1I

8 98E-05
1.44E-10

8.39 2.17679 000E+00 3.52E-05 - 7.05E-05 _

8.39 2,176.79 000E+00 955E-05 1.91E-04 Thermal Power

3.39 2.17679 000E+00 1.24E-05 2 47E-05 Nominal Heat Bounding
7 0717E-05 1,088.39
-2 8661 E-06 1,088.39
1 6701E-05 1,088.39

2.176 79 0 8E+00 7 70E-02
000 1.19E-01 t 16E-01

2,176 79 0 8E+00 82E-02

Output "OMr Outpu
(Watts) - (Watts)
1t28E+01 2,58E501

------
-9 4194E-U9 1,088 M3
6 5371 E-01 1,088.39

Other Radionucides
'U.t. Terplate Seectbon surnary. Btunur

_ [ Template Selection Summary
* I From SFD
~ Reactor Modertra BERYUM

_ Fuel Cladding iO
BOL HM Constituents U

*OL Enrichmn~t % 93147

0 1ja _am-iuj s.. s.rOt
2,17679 O0E+00 7.11E+02 1A2E+03

7.57E+02 1 51 E+03

_ 8asis tor Parameter Difterences-
Tervrlab was uWed lr the trwit reasn
_ r T wb u to all arieters exW dcaddng (none) and rderator (eaNy Water Is

_ ate)

Total Total

1 40to10^ vO I

Li Bur.^up Summary (MWd)' _____________ Basis for bumup used In estimate:
From SFD Estiatad

N1.08o Nomal brasp assrted lo be 2% of 80L heavy mebt mass

Boundingf 2,176 79etoirding Iaeiroed toe twice tr e^

Checks

Estimaled Burmupl
Burnup Munitiler Given Bur.up Estinated EOL HWlGiven E0L HM

Nominal |[ 004 098
Bounding | 08

'Reactor shuttdown. core removal, storage. shipping or other date conrmrinng that irradation ceased for fuel

'Total bumup for alt fuel associated with this wodsheet must be divided by 8.L heavy metal mass t1 get specific bunrmup values (Irt8idT)
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Fuel Radionuclide Inventory Worksheet
L Furd and Template Isforaibonz-m,-,

Fuel Nanm TREAT DRIVER
SNF ID# 232

Fuel Units & Descra 391 - ASSEMBLY
Heavy Metal Mass. BOL'.15 64kg EOt14 89Tkg
ROD Storage Site. INEEL

'Fuel decay start date 1994
Estimates as of 2030

Templiatr N Reactor (Graphite, Ztrc. 0 to 5%. U)
'Template Burnup(MWd) 69600

Template BO Heavy Metal Mass JUT) 11 6
Template Decay Time' 35 years

Estimated
Canister usage.

18 x15
1448

1I.Estnimtes I m X. x, b Yn Yb Gamma Sources

Photon Total
CLMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclde Template Fuel Bumup (MWd)
2 

Bumup (MWd) (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 4 2184E-10 783.73 1,567 46 0 00E+00 3 31 E-07 6 61 E-07 Avg. MeV
An-241 96379E-02 78373 1,56746 000E+00 755E+01 1 51E+02 00150 7616E+13
Arn-242m 5 8463E-05 78373 1.56746 000E+00 4 58E-02 9.16E-02 00250 1 557E+13
Arn-243 4 6279E-05 783 73 1,567 46 0 OOE+00 3 63E-02 7.25E-02 00375 1440E+13

C-14 9 2026E-05 783 73
CI-36 0 ZOO0E+00 783 73
Crn-243 0 0000E+00 783 73
CM-244 4 5445E-04 783 73

1,567 46 0 00E+00 721 E-02
1,567 46 0 OOE+00 0 00E+00
1,567 46 0 00E+00 0 00E+00
1,567 46 0 OOE+00 3 56E-01
1.567 46 0 OOE+00 4 99E-02
1,567 46 000E+00 1 10E-02
1.567 46 0 00E+00 7 89E-03

1.44E-01

Co0 9 99E-02 I 03750 3 209E+12
2.20E-02 I 05750 6 922E+13

783 73 1 58E-02 I 0 8500 7 032E+1 I
1 1945E+00 783 73 1.56746 0 00E+00 9.36E+02 1 87E+03 1.2500 3 836E+1 I

Eu-1 54 6 6451E-03 78373 1.56746 000E+00 5.21 E+00 1 04E+01
Eu-155 2 9052E-D4 783 73 1,567 46 0 00E+00 2 28E-01 4 55E-01
Fe-55 2 8807E-06 783 73 1,56746 0 00E+0O I
H-3 2 1063E-(

17500 1 945E+10
22500 1 571 E+06
2.7500 3 668E+04
3 5000 3 243E+04
5 0ooz I 369E.04,I
7 00o 1 551.E+03
11 0100 I 766E+02

1-129
210E+01 4 19E401

E-06 783 73 1,567.46 000E+00 671E-03 1 34E-02
Pa-231 1 2500E-09 783 73 1,56746 0 00E+00 9 80E-07 I 96E-06
Pb-210 2 3017E-11 783 73 1,567.46 000E+00 1 80E-08 3 61 E-08
Pm-147 5 9856E-04 78373 1,567.46 0 006s4
PU-238 2 0029E-02
Pu-239

E+01

6 1020E-01 783 73 1.56746 0 00E+00 4 78E+02 9 56E+02
Pu-242 1 4526E-05 783 73 1.567.46 0 00E+00 1 14E-02 2 28E-02
Ra-226 97701E-11 783 73 1,567 46 0 00.E+

1,567.46 0 00E+CRa-228 1 1068E-14 783 73
Ru-i 06

1 71 E02
1,567.46 0 00E+00 0 00E+00 0 00E+00

Sr-90 &4899E601 783 73 1,567.46 0 00E+00 6 65E+02 1 33E+03
Tc-99 3 6494E-04 783 73 1,567.46 0 00E+00 2 86E-01
Th-229 1.2928E-12
Th-230 1 6293E-(

5 72E-01
2 03E-09
2 55E-05
2 58E-1 1
5 39E-12

Th-232 1 6451 E-14
Tl-208 3.4382E-15
U-232 0.0000E+00

1.567A6 0 00E+00 2 69E-12
0 00E+00
1 56E406

Thermal Power
Nominal Heat Bounding

Output Neat Output0 00E+00 5 14E-02 1 03E-01
783 73 0 00 3 13E602 3 02E-02 3 13E-02 A (Watts) (Watts)
78373 1,567.46 000E+00 937E603 1 87E-02 I 134E+01 2.67E+01
78373 000C 3 94E-04 1 54E-04 394E604 4 Total Total
783.73 1.56746 0 00E+00 6 66E+02 1 33E+03

Other Radionuclldes

i. Tenplate Seletion Summary, But
[Template Selection Summary

8 986E+02 1 80E+03
1heckas

V -
From SFD Used IBasis for Parameter Dilterencexs

Reactor Moderator A GRAPIHE TEbelate was tedlo the lotagrears:
Fuel Cladding ZIRC ZIRC lul lual mat onv at paaneters ecept eriiewt

BOL HM Constituents U U
80L Enrkchment % 92 5 O to 5

Li
|Bumup Summary (tllWd)' sBasis for bumup used in estimate: L
I

From SFD I
Nonimal _

Bounding
30 1'_1 783 73JNomrnal bWrrp talouated hrm the heavy metal mass deslyt

- 1 567 46 Burx!M btaum4 asrre1 ID be tfce soenal nuru.
-

lChecks. il

Estimated Bumu I
Bumup Multiplier I Given Burnup

8 351 25961
16701

Nominal I
Bounding

Estinated EOtL HMIGlven EOL NM
1 101

'Reactor shutdown, core removal. storage. stpping or other date confifming that irradaton ceased for fuel

'Total burnup sor ait fuel assoaated wih this worlksheet must be drvded by BOL heavy metal mass to get speafic burrW values {MWd`?A1
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Fuel Radionuchde Inventory Worksheet

1. Fuel and Tepate Infornistion
Fuel Name TRIGA 8 5120 FFCR OSU

SNF ID # 1039
Fuel Units & Descr. 3 - ELEMENT
Heavy Metal Mass BOL.0 48kg EOLt0 472kg
ROD Storage Site INEEL

'Fuel decay start date- 2025
Estimates as ol 2030

Template TRIGA-SS (LWAJ-Zrx, SST. 10 to 20U, U)
2Temppate Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (UT) 0 000195

Estimated
Canister usage

18 x10
004~

- Template Decay Time S year_

llt. Esrnates I * m K. x. b Y. Yb Gamma Sources

CIUMWd From Nominal Bounding Fuel Inital Activity , Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWO Bumup (MWd)
5

(CA) lnventones(CI) lnventories(C)

Ac-227 lb4b UtXJL+UtJ _ _
_ _ _ _ _

1 73 lb 465 0 OOE+OD 6 5YL-lDY

7 73 15 46 0 OOE+00 I 42E-02
E-06 773 1546 O OOE+00 I C

t 32E-08
2 83E-02
2 19E-05
2 28E-06
t 99E-03
4 35E-05

Photon Total
Energy Photons/sec
Group (bounding)

Avg UeV
0 0150 2 499E+12
0 0250 5 5OOE+11
0 0375 4 684E+11
0 0575 4 807E+11

t 4774E-07 773 1546
1 2871E-04 773 1546
2 8120E-06 773 0.0850 2 978E+11

Cm-243 1 7940E-07 1.39E-06 2 77E-06 I 01250 2163E+11

Cm-244 1 6962E-( E+OO 1.31 E-05 2 62E-05 02250

Co-S0 0 OOE+00 9 93E+Do 1 99E+01

Cs-134 773 15 46 0 00E+00 7 OOE-01 t 40E+C

2 526E+l6

1 704E412
7.315E+10
1 486E+12
9 903E+os

7 73 15 46 0 00E+00 2 4

E+00 7 73 15 46 0 OOE+00
1.5368E-02 7.73 15 46 C

2 9293E-02 7.73 1546 4 53E-01 O 22500 1-596E+09

Fe-55 7.7158E-01 7.73 1546

H-3L i Kr-85
L Jn-V.s

E+00 5 97E+00 1 19E+01 27500 t.267E+07
E+0o 8 59E-02 1.72E-01 35000 1 474ET06
E+00 5 70E-06 1.1 4E-05 5o0000 8 403E+00

1.1111E-02 7
I

6 0OOE+00 1.95E+00 3 91 E+00 7 0000 9 516E-01
15nrsii.. orIF:-f96 1 924F5 I 11 0000 t OoSE4017

37\,6_ . - - - - - - -

Pa-231 7.73 15 46 0 DOE+00 2 9B-08 5 96E-08

Pt 7.73 15 46 0 OE+00
2 1023E+00 7.73 1546 C

I 0383E-03 773
PU-239 5 5293E-03 4 28E-02 8 55E-02

Pu-240
Pu-241
Pu-242

21 +o00 1 65E402 3 29E-02

7 73
7 73

15 46 0 OOE+00 7 88E-01
15 46 0 00E+00 1 79E-06
15 46 0 O0E+00 4 08E-13

1.58E+00
3 58E-06

773 1546 0 OE+00

9 1684E-02
1 3018E-05
1.2167E-05

7.73
7.73
7 73

1546
1546

.|_ .^o'6

Tc~-99

I 941E-05 1 88E-04
2 01E+01 4 03E+01

4 4 1546 OOOE+00 3 42E03
15 46 006E+00 I 06E-09
15 46 0 OOE+00 1 40E-10

6 84E-03
2 12E-09

I Tn-zs
7.73
773 16AA 0r

, , A .

1 6947E-08 773 1546 0C
4 8737E-08 7 73 15 46
12203E-07 7 73 15 46
1 5925E-07 7.73 15 46
-2 6194E-06 7 73 0 00

0 OOE+00 407 -t .
Thermal Power

U-234
U-235

t.23E-06 2.46E-06
1.86E-04 2.06E-04

tnomna "eat Bounding
Output, Heat Output
(Watts) O (Watts)

i U-236 t1.2693E-05 7 73 15 46

U-238 -3 6331 E-08 7 73 0 00
Y-90 2 6060E+00 7 73 15 46
Other Radionuudides
111. Te-nte Seletion Surratusrv. Bunip Su iary. and Cecks I - I

00 E-05 1.96-04 I4.50E641 5 OOE-t1l_

29E-04 403E-040
.290E+01 4 03E+01 j

2 79E+01 5.58E+01

T otal

,T late Selectuon Summary I I
From SF0 Used

FReActr Moderator- LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fu t CLadng ST SST

BOL HM Consdituents U U
- ni c...i I 190 in m9 1 n i

tasis for Parameter Driferences-

t

Bumup Summary (MVWd)` Basis for bumup used in estimate:
Fro~m SF0 Estimated

No466ml| FromS 4 68d 73 Norut bunW celmtedm frtBe heavy metal sss destayed.

Boundng |1 Etndn bw a..d b be tt ce rourd _ _Wm

Checks

Estimated Bumupf
Bumup M ultlier Given Bumup Estimated EOL HM/GIven EOL HM

Nominal 0 47 16 10o
Bounding 094 _

I

I

'Reator shuildown, core removal storage, shippig or other date conflirming that Irraijaton ceased or tuet

2total bumwu for al hal asociated with SiNs worksheet mnust be diided by BOL heavy metal mass to get spedlic bumup values (MWdIAT)
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Fuel Radionucilde Inventory Worksheet
L Fuel and Tenmlate linbmaton_ , - _

Fuel Name TRIGA 8 5120 FFCR UNIV. OF CAL-IRVINE
SNF ID t 1050

Fuel Units & Descr 2 ELEMENT
Heavy Metal Mass: OL=0.383kg EOL.038kg
ROD Storage Site: INEEL

'Fued decay stint date: 2035
Estenates as of 2030

Template TRiGA SS (LW/U-ZnX. SST. 100 to 20/ U)

'Template Bumup(MWd): 6 65

Template OL Heavy Metal Mass (MT) 0000195
Temniate ecaY Tra- s -ars

Estlimated

Canister usagd
18 xiD'

002

� r
I. Fsinmates . > m x Xb b Y. Ti. Gamma Sources

CI/MWd From
Temiplate

Nominal Bounding Fuel Ini"a ActIvity Nominal Fuel Bounding Fuel Energy Photons/sec
Fuel Bumup (MWd)' Bumup (MWd)f (Ci) Inventones(CI) lnventories(Ci) Group (bounding)

373 747 00OEE+00 31BE-09 636E-09 Avg. MeV
3 73 7.47 0 OOE+00 6 SE-03 I 37E-02 0 0150 1207E+12
373 7 47 0 OOE+00 5.28E-06 ic

Am-243 1 4774E-07 373 7 47 0 OOE+00 5 52E-07 1i

C-14 1.2871 E-04 373 7.47 0 OOE+00 4 E
CI-36 2 8120E-06 373 7.47 00
Cm-243 3.73 74 1 045E+11

Cm-244 3.73 0 1220E+11

Co-60 1 .2839E+00 9 59E+00 I 0 3750 8.193E+10
I 3.38E-Ol 6 76E-01 I 0 5750 8.233E+t11

7 47 0 OOE+00 1.20E-04 2 40E-04 0 8500 3.533E+10

'3 7 47 0 OOE+00 1 03E+01 2 06E+01 1 2500 7175E+11
3 73 7 47 0 OOE+00 5 74E802

Eu- 55 2 9293E-02 3 73 7 47 00OE+00 I O9E-OI
1 15E-O1
2 19E-01
5 76E+00
8 30E.02

1 7500 4 783E.08

Fe-55 7 7158E-01 373
H-3 1 1111E-02 3 5soo 7120E+05
1.1 5 SOE-06 S 0000 4 153E+00 Li747 0 0OE+00 9 43E-01 1 89E+00 7 0000 4 704E-OI

747 0 00E+00 4 64E-06 9 28E-06 I 11 0000 5361E-02
373 747 O.00E+00 I 44E8-o 2 88EE-8

Pf-210 7 3880E-1 5 3 73 747 0.00E+00 2 76E-14 5 52E-14
Pmr147 2 1023E+00 3 73 7 47 0 00E+00 7 85E+00

7 47 O00E+00 3 88E-03Pu-238 1 0333E-03 373
Pu-239 5 5293E-03 3 73

1 57E+01
7 76E803
4 13E802
1 59E-02
7 62E-01

II
3 73
373 7 47 0 O0E+00 3 81 E-01
373 7 47 0.00E+00 8 64E-07

Ra-226 5 2782E-14 3 73 7 47 0 00E+00 1 97E-13
Ra-228 1 9338E-10 373

1 73E-06
3 94E-13
1 44E-09
6 85E-01
9 72E-05

Ru-106
Se-79
Sn-1 26
Sr-90
TC-99

9 1684E-C

2 6045E+00 373

7 47 0 00E+00 4 B6E-O5
747 o00E+00 4 54E-05
7 47 0 00E+00 9 73E+00
7 47 0 00E+00 1 65E-43
7 47 0 O0E+00 512E-10
7 47 OOE+00 676E-11

9.09E-05
1 95E-i1

4 4241E404 3 73
Th-229 1 3713E-10 373
Th-230 1 8090E-11 373
Th-232 2 5278E-10 3 73
Tl-208 1 6947E-08 373
U-232 4 8737E808 3 73

-08 1 27E-07
E-07 3 64E47 Thermal Power

.
U-233 12203E-07 -07 9 11E-07

E-07 1 19E-06
Nominal Heat Bounding

Output Heat Output

U-238
Y-90
Other Radionuclides

ll. Template Select

tTemplate Selecton

-2 6194E406 373 000 1 66E-44 1 56E-04 I 66E-04 (Watts) (Watts)
1.2693E-05 3.73 7.47 000E+00 4 74E-05 9 48E-05 217E-01 435EO01

-3 6331E-08 373 000 1 03E-04 1 03E-04 1 03E-04 Total Total
2 6060E+00 373 7.47 0 00E+00 9 73E+00 1 95E+01

1 35E+01 2 69E+01

tion Sunar,. BRurnup S9usinry. and Checks ; -- t
Summary __

From SFD | Used e
Reactor Moderator LW AND UZIRC HYDRIDE UNW AND U ZRC HYDRIDE

Fuel Cladding SST SST
BOL HM Constituens I U I U

tasis for Parameter Differences: Li
B SOL EnrIchment % 1 20 00002088 1010 20 1 1

Bumup Summary (MWd)z Basis for burnup used in estimate:
From SFD I Estamated

Nominal 3 73 hm N V taen direcy man SF0 (ante to Mw.
Bounding 7 47 8oirdnt brup a tb be ce ne

[Checks 1

LI
EstimatedBuupf

Bumup Multipier Given Bum
029 O J

Estimated EOL HMyGtven EOL NM

I100

I
'Reactor shluldn. core removal, storage. shipping or other date confinmre that IrradatSon ceased tor lust

'Total bumup for ait kW associated with INS worisheet must be divided by StOL heavy metal mass to get specific bumup values (MWd/MT).
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Fuel Radionuclide Inventory Worksheet
L Fuel and TempLate Info on W

Fuel Name TRIGA 85120 FFCR UNIV OF CAL-IRVINE
SNF ID 1052

Fuel Units & Descr. 1- ELEMENT
Heavy Metal Mass, BOL.0 183kg. EOL0= 1S3kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estanates as of: 2030

Template. TRIGA-SS (LWAJ-Zrx, SST. 100to20%,U)
'Template Burnup(MWd) 665

Template SOL Heavy Metal Uass (MT): 0 000195
Template Decay Time: 5 years

Estmated
Canister usage

18 x10
001 O -t

- . 11t.Fstmuitts U m X. b V. Gamma Sources
----- ----

CIUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Radionuclide - Template Fuel Bumup (MWd)W Bumup (MWd)' (Ci) Inventores(Ci) Inventories(Ci)

Photon Total
Energy . Photonsisec
Group (bounding)

Ac-227
AM-241

1 0O00E+00 Avg MeV

OOE+00 00150 1961E+06
0 00E+00 0 0250 0 000E+00

0 0 00E+00 I 00375 2676E+030 00 0 00E+00 0 00E+Ot
1 000 000 0 OOE+00 0 00E+00 0.00E+00 I 0 0575 1 621E+03

CI-36 2 8120E-06 000 0 00 0 00E+00 0 00E+00 0 00E+00 0 0850
CM-243 1.7940E-07 000 000
Cm-244 I 6962E-06 000 0 00
Co40 12639E+00 000 0 00

0 OOE+00 0 00E+00 0 00E+00 01
Z286E+05
4 514E+05
1tS98E+06
3 986E+03
1 961E+02
3 056E+01

Cs-1 34 9054
Cs-1 35 0 00E+00 0.8500

I Cs-1 E+00 0 00E+00 12500 1 802E+00
E+00 0 00E+00 0 OQE+00 1 7500 8 816E-01

E-02 000 0 00 000E+00 0 00E+00 0.00E+00 22500 5 107E-01
7.7158E-01 000 000 0 00E+00 0 00E+00 0 OOE+00 2 7500 2 967E-01

3 t.t t 1 E-02 000 0 00
I-129 7.3684E-07 000 000
Kr-85 2.5263E-01 000 0 00

I Np-237 12427E-06 000 0 00

0 00E+00 0 00E+00 0 00E+00 3 5000 2 653E-01
0 00E+00 0 00E+00 0 00E00 I _ 0000

Pts20 7-3880E-15 000 000 000E+00 000E+00 000E+00
I PM-147 2.1023E+00 000 0 00 000E+00 000E+00 000E+00

Pu-238 t.0383E-03 000 0 00 0 00E+00 0 00E+00 0 00E+00
| Pu-239 5.5293E-03 000 000 0 OOE+00 0 00E+00 000E+00

Pu-240 2.t278E-03 000 0 00 0 00E+00 0 00E+00
Pu-241 1.0195E-01 000 000
Pu:-242
Ra-226
Ra-22

2-3128E-07

O 00E+00 0 00E+00
0 00 0 00E+00 O00E+00 0 O0E+00

S 000 0 00 0 00E+00 0 00E+00 0 00E+00
Sn-126 12167E-05 000 0 00 0 00E+00 0 00E+00 0 00E+00

i- Sr 9-O
__ Tc-99

2 6045E+00 000 0 00 0 00E+00
4A241 E-04 OC

I E+00

000E+00 000E+00 0 00E+00
0 000 0 00 0 00E+00 0 00E+00 0 00E+00

1 6947E-08 000 0 00 0 00E+00 0 00E+00 0 00E+00
4 8737E-08 000 0 00 0 00E+00 0 00E+00 0 00E+00 Thermal Power

- # - G iGH i i i:_ ::

0 00 0 00 0 00E+00 0 00E+00 0 00E+00
0 00 0 00 0 00E+00 0 00E+00 0 00E+00

Nominal Heart Bounding
Output Heat Output

I
J-235 *2 6194E-06 000 000 792E05 7.92E-05 792E-05 (Wa s (Watts)

U-236 12693E-05 000 000 000E+00 000E+00 000E+00 346 32E-06
U1238 -3 6331E-08 000 000 4 93E-05 4 93E-05 4 93E-05 I Total Total
Y-90 2.6060E+00 000 0 00 0 00E+00 0.00E+00 0 00E+00
Other Radionuclides 0 00E+00 0 00E+00
M I.-T empte Seleftion S u , Bm. p .Summary, and Checks .

! TeN n e Setecbon Summary
From SFD Used iBasis for Parameter Duferences3 Reactor Modertor LW AND U ZICHYDROiE EWANDU ZIRC HYDRIDE

Fuel Claddg- SST SST
BOL HM Constituents-! U U

80B Enrichment % 1999996708 1010201

Bumup Summary 4MWd)' From___Estiate Basis for bumup used In estimate:

Frorn SF0 E tinbmaledNomeinal s 000[ N tiap taken decy from SFD (rconved io MWd)
S ounomng rw~r rm n dI R t o bte 1" n" iu

_ cChecks

Estimated Bumupf
Guiupven Bumiup Estimated EO0L HU/Glven EOL NM

Nominal 0 00_ 100
Bounding 0 0001

ToReactarl shutforwn core removated strage shippangoor etherm dtebconfirmingy M Irradamton ceaseds 1rtuel

"5Total bu~mup for aen lue assoc ated with this worksheet musit be dvided by SOL heavy metal mass to get spedific bumup vaslues (MWdMIT)
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Fuel Radionuclide Inventory Worksheet
1. Fuel and Temlate Infomitboe t, Tzj , 3

Fuel Name: TRIGA (ACPR 12120) JAPAN
SNFIO# t480

Fuel Unhs & Descr. 182 -ELEMENT
Heavy Metal Mass: 801B48 357kg EOL=48 23kg
ROD Storage Site INEEL

'Fuel decay start dte: 2010
Estimates as of: 2030

Template TRIGA-SS (LW/U-Zrx. SST. 10 to 20% U)
'Template Burnup(MWd): 6 65

Template 80L Heavy Metal Mass (MT) 0000195
Terplate Decay Time 20 years

Estimated
Canister usage

18,x10
164

UI.Estima",te - mn b Y. Yb I Gamma Sources

Ci/MWd From I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template FuelBumup(MWd)' Bumup_(MWd) (Ci) lnventores(C) knventones(C)

Photon Total
Energy Photons/sec
Group (bounding)'

Avg MeV
Radionuclide

_ . +

AC-227 26436E-09 455=87 91173 C
Am-241 31429E-03 45587 91173 DC
Am-242m 1 3195E-06 455 87 911 73 0 C

OE+O0 1 21E-/
9 137E+13

Am-243 1 4753E-07 455 87
C-14
Cl-36 I 1 28E-03 2 56E-03 I 00850 1 070E+13
Cm-2 ) OOE+00 5 68E-05 1 14E-04 I 01250 6994E+12

91173 000E+00 436E-04 871E-04 02250 9188E+12
455 87 91173 OOOE+00 815E+01 I 63E+02 I 03750 4 027E+12

5 8692E-04 455 87 911 73 0 OOE+00 2 68E-01 0 5750 6623,+13
r-1. 32954 I455 87 911 73
cS_1 is

Cs-137 1 9489E+00 4
Eu-154 4 18E+00
Eu-1 1 64E+00 3 29E+00 22500 6 606iE+07
Fe-S 911 73 0 OOE+00 6 47E+00 1 29E+01 2.7500 7.279E+05

455 87 91173 OOOE+00 218E+00 4 37E+00 I 3S000 4 095E.03

455 87 911 73 0 OOE+00 3 36E-04 6 72E-04 S 0000 5 037E+02

NP-237
Pa-231

9 5820E-02
1.2552E-06
7 0406E-09
5 8000E-14

455 87 911 73 0 OOE+00 4 37E+01
455 87 911 73 0 OOE+00
455 87 911 73 00

8 74E+01
1 14E-03
6 42E-06
5 29E-1 1
3 65E+01

7 0000 5695E+01
11.0000 6 483E+00 U

Pb-210 4
Pm- 147
Pu-238 4 21 E-01 841E-01
Pu-239
Pu-240
PU-241 A
Pu-242I

21248E-03 455 87
4

911 73 0 00E+00 2 52E+00 5 04E+00
911.73 0 00E+00 969E-01 1 94E+00
911.73 0 00E+00 2 26E+01 4 52E+01
911.73 0 0E+00 1 05E-04 2 11E-04
91173 000E+00 1 12E-10 2.24E-10
911.73 0O00+00 1 09E-07 219E-07

455 87 911.73 000E+00 1 40E-03 2 79E-03
Se-79 1 3015E-05 455 87 911.73 0 OOE+00 5 93E-03 1 19E-02
Sn-t 9 I 2t6E-05 A5 87 91171 t.73w..2 0 E 0 '5F54

------
Sr-90
Tc-99
Th-229

1 8226E+00
4 4241 E-04

455 87 911.73 00

41 E-07 2 82E-07
00o+O 1 93E-08 3.86E-08

E-1o 455 87 911.73 000E+00 1 15E-07 2.30E-07
45587 911.73 000E+00 7.21E-06 144E-5
45587 911.73 000E+00 1 94E-05 389E-05 Thermal Power
455s87 911.73 000E+00 557E-05 t1.1E-04 lNommnalHeat Bounding

U-234 1 99550-07 45587 911.73 000E+00 9.100-E
U-235 -2 6194E-06 455 87 0 00 2 08E-02 1 97E-
U-236 1 2693E-05 455 87 911.73 0 00E+00 5.79E0-

Output Heat Output
(Watts) (Watts)
114E.01 228E.01

Total TotalU-238 -3 6331 E-08 455 87 0 00
Y-90 1 8241E+00 455 87 911.73
Other Radionuclides
IIL Template Selection Sumvmeqry Burrip Summary, and Checks,3 - , - . ' <

1 30E-02 1

.

Template Selection Summary
Froxn SFD I_

Reactor Moderaor LW AND U ZIRC HYDRIDE LW AND U;

FuelCcladding | 55T
8OL HbM Constituents | U

BOL Enrchment %- 19 95031243 10t

.Bass for Parameter Differences:

- I

Bumup Summary (MWd) F Basis for bumup used in estimate:
From SFD Estrnated

Nominal 455.87 121 62 Nfitm" buth taWes 4lrey kimi SFD (coiverted ID Will
Bounding 911 73 Bmiding tunaw assured to be twsee roi tias

Checks

Estimated Bumupt _
Bumup Muftiplier Given Bumup Estimated EOL HFM/Given EOL NM

Nominal 028 027| 099|
Boundin 0I is

Reactor shutdown. core removal, storage. shipping or other date oonrfirmrig tat irradation ceased for fuel

"Total bumnup tor ad fuel associated with ths worksheet must be dvKied by 80L heavy metal mass to get speofic bumnup values (MWdMT)

.4
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Fuel Radionuclide Inventory Worksheet
L Fuelt nd Temlate Informaion r jajn '

Fuel Name TRIGA (ACPR 2Ia20) PENN STATE UNIV
SNF tD C 1002

Fuel Units & Descr 46 - ELEMENT
Heavy Metal Mass OL=12.T79kg. EOL=12.006kg
ROD Storage Site tNEEL

'Fuel decay start date 2035
Estimates as of: 2030

Template TRIGA-SS (LW/U Zrx, SST, 10 to 20% U)
"Ternplate, Sumup(MWd) 6 65

Template BO Heavy Metal Mass (tMT): 0 000195
Template Decay Time 5 years

Estimated
Canister usage

18'xtO'
041

_~~~~~~ , _ -

- I -1 .uft m b Gamma, Sourrces
... --

RadIanL
Ac-227
Am-241

CI/MWd From
Template

Nominal Bounding Fuel Initial Activity Nominat Fuel Bounding Fuel

Fuel Bumup (MWd)
2

Bumup (MWd)
2

- ICl) Inventorles(Ct) lnventornes(Ci)

Photon Toztal
Energy Photons/sec
Group (bounding)iclide

O =47<C 4 74
15bi1.3tE-10 7j 6.28E-07 1 26E-06 Avg MeV

1.35E+00 2 70E+00 0 0150 2.385.E14
I 04E-03 2 08E-03 I 0 0250 5247E+13

1t831E-03
Am-242m 14 E+OO

Am-243 5 44 0 OOE+00 I 09E-04 2 18E-04 0 0375 4 468E.1 3

C-14 1.475 44 0 00E+00 949E-02 1 90E-01 0 0575 4 587E013

Ct-36 737 72 1.475 44 0 OOE+00 2 07E-03 415E-03 0 0850 2.8410E13
737 72 1.475 44 0 OOE+00 1.32E-04 2 65E-04 0 1250 20633E+13
737 72 1,475 44 0 00E+00 1.25E-03 2 5 2.410E013

1.2839E+00 737 72 1,475 44 0 OOE+00

I Cs-134
Cs-135
Cs-1 37

_ C'Eu-i54

9 0541 E-02 737 72 1i4754
3.2195E-05 7377
2.7564E+00 737 7 2.03E+03 4 07E+03 125t0 1417E+14
1.5368E-02 1 13E+01 2 27E+01 1 7500 S448E+10

544 00OOE+00 216E+01 432E+01 I 22500 1.523f.11EU-1 5

F^^SS 1,475 44 0 00E+00 5 69E+02 t 14E+03 2 7500 1209E.0

_ H-3 1 11t1E-02
11-29 7.3684E-07

B- Kr-85 2 5263E-01
I No-237 12427E-06

737 72 I A75 AA 0 O+FOO 8 A2t
:~~~~~~ - -) - - - -_v-_w T

737.72 1,475 44 0 0OE+00 5 4
737 72 1,475 4
737 72 1.83E-03 I 1 wO 1 0070E401

Pa-231 3 511E-09 5 68E-06

I Po-2tO
I t Prn-147

II Pu-238

7.3380E-1 +00 5 45E-12 1.09E-t 1
0 00E+00 1t55E+03 3 10E+03

1.475 44 0 00E+00 7 66E-01 1 53E+00
737 72 1.475 44 0 OOE+00 4 08E+00 8 16E+00
737 72 1.475 44 0 OOE+00 1 57E+00 3 14E+00

1 0195E-01 737 72 1,475 44 0 0
9 31 2O8E-7 7Ol7 79 1,475 44 0 0cA)|LOc vf w*>{

52782E-t 4I Ra-226
Ra-228
FRu-106
Se-79

5.2782E-14
1 9338-10

737 7
1 43E407 2 85-07

2 6045E+00
44241E-04
1.3713E-1 0

737 72
737 72
737 72
737 72
737.72

1,47544 -- 0 OOE+00 6 76E+01
1,475 44 0 OOE+00 9 60E-03
1,475 44 0 OOE+00 8 98E-03
1,475 44 0 OOE+000 92E+03
1,475 44 OOE+00 326E-01

1.35E+02
t 92E-02
1 80E-02
3 84E+03
6 53E-01
2 02E-07Th-229

Th-230 1 8090E-11
Th-232 2 5278E-1 0
Tl-208 1 6947E-08
U-232 4 8737E-08
U-233 12203E-07
U-234 1.5925E-07
U-235 -2 6194E-06
U-236 1t2693E-05

737 I

OOOE+OO 1 .33E-08 2 67E-08
OOE+00 1.86E-07 3 73E-07

3OOE+00 125E-05 2 50E-05
OOE+00 360E-05 7 19E-05 Thermal Power
OOE+00 9 OOE-05 I 80E-04 Nominal Heat Bounding

5 44 0.00E+00 1.17E-04 2 35E-04 Output' Heat Output

'
000 5.7E-03 3.540-03 5 470-03 Wts (Watts)

1.475.44 000E+O0 936E-03 1 87E-02 4I2Eat1 8.59E+01
0 00 3 44E-03 342E-03 3 44E-03 Total Total

14 75 AA OOOEO I 092E+03 3 65E+03
U-238
Y-90

I Other i
iftt? ,

737 72
{~~ -) - - - - -

Template Selection Summary
From SF0 Used

Reactor i-tor LW ANtD UZDRC DRIDE LW ADUDRC HYDRIDE _
Fuel Cladding SST SST

BO HMt Constituents: U U
i BOL Enrichment % 19 79999842 10 to 201

| Bumup Summary (MYd) IB
From SFD Estimate _

Nomin 240-931 737 Z N

Bounding- 1 1.475.4 G

2 66E+03 53 2E+03 I

Basis for Parameter Differences:

Basis for bumrup used in estimate:

4Nmat buimp calculaed ham the heavy metal mass dmte
Ebtadat la assiwd to be WMrtiom m up

U
L c -

Estimateed Bumup/
BumuP tutiplie, Given Bumup Estimated EOL Ht/Given EOL Hit

Nominal [s65 3E0 100
j oundtin, 3 391

'Reactor shutdown, core removal storage, shipping or other date confirmng that irradiation ceased for tuet

"Tolai bumup for all tuel associated with this woresheet must be divided by BOL heavy metal mass to get spedihc burnup values (MWdrMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and TemWlate Information _,,,.

Fuel Name: TRIGA (ACPR 1220) SLOVENIA
SNF ID #: 932

Fuel Units & Desce I ELEMENT
Heavy Metal Mass: BOL.0276kg, E010276kg
ROD Storage Sitee INEEL

'Fuel decay start date 1999
Estinales as of 2030

Template: TRIGA-SS (LWAJ-Zrx. SST, 10 to 20%. U)
aTemplate Bumup(MWd): 6 65

Template OL Heavy Metal Mass (MT) 0 000195
Template Decay Tme- 25 years

Estimated
Canister usage:

18ux10,
001t

D. Fstmates I- m X. Xb b Y. Yb Gamma Sources

Photon Total
CttMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWd)f (Ci) Inventones(CiQ Inventones(Cl) Group (bounding)
Ac-227 4 1459E-09 0 00 0 00 0 OOE+00 0 OOE+00 0 OOE+00 Avg. Mev

Am-241 35850E-03 000 000 O OOEEDO 0006+00 0 OOE+OO 00150 2933E+06
Am-242m 1.2899E-06 000 000 0 0OE+0O OOE+00 0 OE+00 0 0250 OOOOE.00
Am-243 1 4747E-07 0 00 0 00 0 0OE+00 0 OE+00 0 OOE+00 0 0375 4 000E+03
C-14 1.2839E-04 000 000 0006E+.0 OOE+00 0 OE+O 00575 Z436E+03

C-36 28120E-06 000 000 6OOE+0 OOE+00 0 OE+00 00850 3418E+05
Cm-243 1.1038E-07 000 000 OOE+00 OOE+00 OOE+00 01250 6747E.05
Cm-244 7 8917E-07 0 00 0 00 0 OOEO 0 OOE+00 0 OOE+00 02250 2 388E+06
Co-60 9 2647E-02 0 00 0 00 0 OOE+0 O OOE+00 0 00E+00 03750 5 959E603
Cs-134 1.0940E-04 000 000 OOEO. 0 60E+O0 OOE+00 0.5750 2-931E+02
Cs-135 32195E-05 000 000 OOE+00 OOE+00 0 O6E+00 08500 4573E+01
Cs-t37 1.7368E+00 0000 000 0 OOE+0 0 006E+00 0 OOE+00 125w 2713E+00
Eu-154 3 0677E-03 0 00 0 00 0 OOE+00 0 OE+00 0 OOE+00 1 7500 1 327E600
Eu-155 1.7925E-03 0 00 000 0 OOE+00 0 OOE+00 0 OOE+O 22500 7 689E-01
Fe-5S 3.7444E-03 000 000 0 .OOE+0 0 OOE+00 0 OE+00 27500 4467E-01
H-3 3 6180-E03 0 00 0 00 0006.00 0 006.E+O OOE+00 3 5000 3 994E-01
1-129 7-3684E-07 000 0 00 OOE+00 0 000E+0 0 OOE+0600 5000 1716E-01
Kr-85 6 9368E-02 0 00 0 00 0 OOE+00 0 O0E+00 0 OOE+00 7 0000 1 975E-02
Np 237 1.2662E-06 000 00 0006,00 00 O0E+O OOOE+00 110000 2271E-03
Pa-231 9 1654E-09 000 000 0.006+00 0 006.00 0 OOE+O0
Pb-210 t3728E-13 000 000 OOE+00 000E+00 0 OE+00
Prri-147 1 0702E-02 000 000 00E06+00 0 00E+.00 OOE+600
Pu-238 8 8692E-04 0 00 0 00 0 OOE+600 00 E+00 0 OOE+00
Pu-239 5 5263E-03 0 00 000 0006.00 0 0060E+0 OE+00
Pu-240 2.1233E-03 000 0 00 OOE+00 0 000E+C0 0 OE+00
Pu-241 3 8962E-02 0 00 0 00 0 OOE+00 0 OOE+C00 OoE+00
Pu-242 2.3128E-07 000 0 00 0 OOE+00 00 0E+00 0 OOE+O0
Ra-226 4 6752E-13 000 000 OOE+00 000E+00 0 OE+00
Ra-228 24827E-10 000 000 OOE+00 OOE+00 0 OE+00
Ru-106 9 8526E-08 000 0 00 0 OOE+00 0 OOE+600 OE+00
Se-79 1 3015E-05 0 00 0 00 0 ooE+00 0 OOE+00 0 OOE+00
Sn-126 12165E-05 000 000 OOE+00 OOE+0600 0 000E+0
Sr-90 1 6195E+00 000 000 OOE+00 0 0OE+600 OE+00
Tc-99 4 4241 E-04 000 000 0006.00 0006.00 0 O .E+00
Th-229 42451E-10 000 000 .OOE+00 OOE+00 0 0E+00
Th-230 6.1398E-11 000 0.00 000E+00 0 OOE+C00 O6E+00
Th-232 25278E-10 000 000 0006E+00 OOE+00 0 oE+00
11-208 1 5098E-08 0 00 0.00 0006.00 0006.00 0 006+00 OOOE+OO O OOE+OO

U-232 4 0662E-08 0 00 0.00 0 OOE+00 0 OOE+00 0 OOE+00 Thermal Power
U-233 12217E-07 000 000 0 OOE+00 OOE+00 0 OE+00 Nominal Heat Bounding
U-234 22391 E-07 0 00 000 0 OOE+00 0 OOE+00 0 OOE+00 Output Heat Output
U-235 -26194E-06 000 000 1 18E-04 1.18E-04 118E-04 iatt attas)
U-236 12695E-05 000 000 0006E+00 OOOE+00 00E+00 49E-06 4AsE-06
U-238 -36331E-08 000 000 742E-05 7.42E-05 742E-OS Total Total
Y-90 1 6195E+00 0 00 0 00 0 00E+.00 OOE+0 0 0 OE+600
Other Radionuclides 0 OOE+00 0 006+00

nLT teTee&lticaSumnxary.PBtnurpm S . and a lecks ,

Template Selection Summary

From SF0 Used Basis for Parameter Drferences:

Fuel Cltdng SST

OL HM Constituents u U
BOL Enrichment % 19s8916824 o0 to 201

Burnup Summary (MWd)a Basis for bunnup used in estimate.
From SFD Estimated

Nominal o_ oNoiai t taken drectly hio SFOD (coieied oMtWrJ

soundng m Bowi biarup assoued It be Wre ncmnle banup

Checks

Estimated Burnup
Bumup Muttuptl E Given Bumup Estimated EOL HNM/Given EOL HM

Nominal 0 00| 100
Boundmg 000

'Reactor shutdown, core removal, storage, soIpping or oher date confirming that Irradation ceased for fuel
0
Total bumep tor all tuel associated with ths worksheet must be dvided by 60L heavy metal mass to get specific bumup values (MWd'T)

U,
Li

jL

! i
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Fuel Radionuclide Inventory Worksheet -

iL Fuel and Template Infornsmon *_
Fuel Name TFIGA (ACPR) ROMANIA

SNF ID t 1077
Fuel Units & Descr 75 - ELEMENT
Heavy Metal Mass EOL114 7kg EOL.14 445kg
ROD Storage Site INEEL

'Fuel decay start dale: 1999
Estimates as of 2030

Templale TRIGA-SS (LW/U-Zrx. SST. 1010 20%. U)
'Template Burnup(MWr*: 665

Template BOL Heavy Metal Mess (MI) 0.000195
Tempbt Decay Time 25 years

Estimated
Canister usage

18"xtO
068

- 'H. Esontates m b Yn Yb Gamma Sources
*8

Photon Total
CVMWd From Nominal Bounding Fuel Inrtal Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)' Bumup (MWd)
2

(CI) Inventories(CO) Inventones(Ci) Group (bounding)

Ac-227 24342 486 B5 0 00E+00 1 01E-06 2 02E-06 Avg MeV
243 42 48685 0 00E+00 8 73E-01 I 75E+00 0 0150 4.321E+13

12899E-06 24342 48685 00OE+00 314E-04 628E-04 00250 8984E+12
1 4747E-07 24342 48685 0 00E+00 3594-05 7.1BE-05 00375 7794E+12
12839E-04 24342 48685 000E+00 313E-02 625E402 00575 8.394E+12

i C-36
Cm-243

2 8120E-06 243 42 486 85 000E+00
1.1 038E-07 243 4

Cm-244 7 8917E-C
Co-60 4 51E+01 0.3750

Cs-134
Cs-135
Cs-137
Eu-154
Eu-t 55
Fe-55

0 00E+00 2 66E-02 5 33E-02 I 0 5750 3 150E+13
342 486 85 0 00E+00 7 84E-03 1.57E-02 I o 8500 3 382E+1 1

243 42 486 BS 0 00E+00 4.23E+02 8 46E+02 12500 3473E+12
30677E-03 243 42 486 85 0 00E+00 7 47E-01 1 49E+00 17500 8803E+09
1.7925E-3 243 42 486 85 0 00E+00 4 36E-01 8 73E-01 22500 1.856E+07
37444E-03 24342 48685 000E+00 9t11-01 182E+00 1 27500 3139E+05

H-3 3 6180E-03
1 | 1-129 7.3684E-07

Kr-BS 6 9368E-02
a Np237 1.2662E-06

Pa-231 9-1654E-09
i * Pb-210 1.3728E-13

i PrPm-147 1 0702E-02
Pu-238 8 8692E-04
Pu-239 5.5263E-03

_ _ . _ , _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _

243 42 486 85
243 42 4

6 t16-04 11 0000 3.361E+00
486 85 0 00E+00 2 23E-06 4A6E-06

243 42 486 85 0 00E+00 3 34E-11 6.68E-11
243 42 486 85 0 00E+00 2 61E+00 5.21 E+00
243 42 486 85 0 00E+00

Pu-240
Pu-241
Pu-242
FRa-226
Rta-29A

2.1233E-03
3 8962E-02
2.3128E-07
4 6752E-13
2 4827E-10
9 8526E-08

243 42
243 42
243 42
243 42
243 42
24342

I 90E+01

486 85

S 63E405 1 13E-04
1 14E-10 228E-10

486 85 0 00E+00 6 04E-0 121E-07
243 42 486 85 0 00E+00 2 40E-05 4 80E-05

Se-79 1.3015E-05 243 42 486 85 0 00E+00 3 17E-03 6.34E-03
n-t9i 12165E-05 24342 486 85 0 00E+00

Sr-90
__ Tc-99

Th-229
Th-230

I Th-232
I 1T-208

1 6195E+00 243 4
4 E-01

I 03E-07 2 07E-07
243 42 486 85 0 008+00 I 49E-08 2 99E-08

:-10 243 42 486 85 0 00E+00 615E-08 11234-07
1.5098E-08 243 42 486 85 0 00E+00 3 68E-06 7 35E-06
4.06628-08 243 42 486 85 0 00E+00 9 90E-06 1 98E-05 Thermal Power
12217E-07 24342 486 85 000E+00 2 97E-05 5 95E-05 Nominal Heat Bounding

U-234 22391 E-07 243 42 486 85 0 00E+00 5 45E-05 1 09E-04
U-235 -2 6194E-06 243 42 0.00 6.32E-03 5 68E-03 6 32E-03
U1236 12695E-05 243 42 486 85 0 00E+00 3 09E-03 6 18E-03
11-238 -3 6331 E-08 243 42 000 3 96E-03 395803 3 96E-03

IA&P t6195E+0 2 4 4 5 001E+ 34E02 7 88E+02

Output Heat Output
Wat0ts) 1(Watts)

5 t7E+eo I 03E+01
Total Totai

1- - ------11111111F

Template Selection Sumiay
FIon St- Used

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
OL HM Consrtluents U U
BOL Enrichmeit % 19 898 1010 201

[Surup Summary 1[1,1Wd)~

Fro SF0 Estm ated
Nomhial 001 243.421

Bcundirmg 1 486S i

Basis for Parameter Odsferences

Basis for buroup used In estimate-

NWa brusp callafted bm le teao met" l mass eed
Bm-dng bu rp assmied to be tWue nominat busp

- ____ 1
Estimated Burnupl

Bumup Multipller Given BuS up Estisted EOL HMlGlven EOL HM
0491 t 10Nominal _

Bounding
_

'Reador si utdown. core removal, storage. shIpping or coter date conrtmw9 tial Iirradiaton ceased lor tuel

2Totai bumup ior aS tuel assodcated with tis worisheet must be dvided by SOL heavy inetal mass to get specific bunup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

L Fu and Templatcrle lri ono 5 t'

Fuel Nanw. TPIGA (DEMOUNTABLE) U OF AZ
SNF ID # 971

Fuel Units A Descr. 1- ELEMENT
Heavy Metal Mass: BOL-0 195kg EOL-0 181lkg
ROD Storage Site, INEEL

'Fuel decay start datc. 2035
Estimates as of 2030

Template: TRIGA-SS (LWAU-Zrx. SST. 10 to 20%. U)
'Temptate Bumup(MWd) 6 65

Temptate BOL Heavy Metal Mass (M1T: 0 000195
Template Decay rime S years

Estimated

Canister usage:
18x10t

r001

11. Eshrmutes m ,� I I X. Xb b Y. Yb Gamma Sources

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Temotate Fuel Bumup (MWd)' Bumriup (MWd)? (Ci) inventorles(Ci) Inventories(Ci)

rhulon 10IW
Energy Photons/sec
Group (bounding)Rasdi-hnuctd

_ 
_

Ac-227 8 5173E-10 26 92 0 OOE+00 1 15E-08 2 29E-08 [ Avg. MeV
2692 000E+00 247E-02 493E402 00150 4351E+12

2692 OOOE+00 1 90E-05 3 80E-05 00250 9.574E+11
Am-241
Am-242m
Am-243
C-14
CI-36
CM-243
Cm-244

13 46 26 92 0 00E+00 1 99E-06 3 98E-06
1346 26 92 000E+00 1.73E-03 3 46E-03

E-06 13 46 26 92 0 OOE+00 3
1 7940E-07 13 46 2692 3765E411

1 6962E-06 1346 02250 4A398E+11
nA^AA I 2839E00d 1346 3 46E+01 0 3750 2.232E+11

Cs-134 9 0541E-02 2 44E+00 0o5750 2967E+12

Cs-t 35 0 00E+00 4 33E-04 8 67E-04 0 8500 1.273E11+i

Cs-t 26.92 0 00E+00 3 71 E+01 7 42E+01 t 12500 2 586E+12
13 46 26.92 0 OOE+00 2 07E-01

2 9293E-02 1346 26.92 0 00E+00

Fe-55 7 7158E-01 13 46 2205E+07

H-3 1 1111E-02 1346
1-129 7 3684E-07 13.46
Kr-85 2 5263E-01 13.46

35000 2.566E+06
1.98E-05 5.0000 1 423E+01 U.E+OO 3 40E+00 6 80E+00 70000 1 611E+00

Np-237 1.2427E-06 0 OOE+00 1 67E-05 335E-05 11 0000 I 835E-01

Pa-231 3 92 0 O0E+00 518E-08 1 04E-07

Pb- 346 26 92 0 ODE+00 9 94E-14 1 99E-13
1346 26 92 0 OOE+00 2 83E+01

I r
1 0383E-03 1346 26 92

Po2na C sOs3E 1346 269
rv-4vW Q o<UVC

PU-240 2 1278E-03 269

Pu-241 2692 0 OOE+00 1 37E+00 2.74E+00

5.2782E-14 1346
26 92 0 OOE+00 3.1 1 E-06
26 92 0 OOE+00 7 10E-13
26 92 0 OOE+00 2 60E-09

6 23E-06
I 42E-12
s 21E-09
2 47E+00

1 9338E-10 1346
Ru-106
Se-79
Sn-126
Sr-90

9 1684E-02
1 3018E-05

1346
OOE+00 t.75E-04 3 50E-04

0 OOE+00 1.64E-04 3 28E-04
2692 0OOE+00 351E+01
26 92 0 OOE+00 5 95E-03
26 92 0 OOE+00 1 85E-09
26 92 0 OOE+OO 243E-10

7 01E+01
1.19E-02

1 8090E-11
2 5278E=-tO

1346
13 46
t3 ARTo282

Tt-208 16947-08 13 46 26.92 456E-07

U-232
U-233
U-234
LU-23l5

4 8737E-08 13 46
13A6

26 92 0 OOE+00 6 568-07
26 92 0 OOE+00 1 64E-06
26.92 0 OOE+00 2 14E-06
0 00 8 43E5-0 4 90E-06

Thernal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

429E-06
8 43E-05-2 6194E-06

U-236
U-238
Y-90

12693E-05 1 5.92 0OOE+00 1 71E-04 342E.04 I 7.S3E-01 157E+00
924�-iJb iota.-

D00 5 24E-05 5 19E-0b 52.4t:'-5 I otat I otal
13.46 26.92 0005E+00 3 51E+01 7.02+0 J

4 85E+01 9 71 E+01

Sumiary, and t^^-ecks, _ _ _ _ _ _

Template Selection Summary
From SFD Used

Reactor Moderator LW AND U ZRC HYDRtDE LW AND U ZlRC HYDRI
Fuel Cladding SST SST

BOL MM Constituents i U U

Baiste 1Or ParameterDhcs
. - ---------- UDE]

tBOL Enrkhment % 20 10 to 201 1

Burnup Summary (MWd9) ___________ Basis for burnup used in estimate:

From SF0 Estenaled

Nominal b 1 Nweiw Wmrup calatated thr the hear1 metal mass desotd

Bounding-^ 26 92 8WdN brnup assauleld to be twre nw" burrm

Checks i

Estimated Bumupl
Bumup Muftip .er Given Bumup Estimatedt EOL HMtGiven EOL NM

Nommnat 2 02 4 Z|1 OA
Bouncim. 4 05

'Reartor shutdtown. core removat, storage, shipping or other dale cordirrng MMa Irradiabon ceased fo~r tue

tTotal bumup ltr~ all tuel assoaaedt wlh fths worksheet must be dvKWe by E30L heavy metal mass to get specifc humup values (MWdUlT)

U
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- Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information

Fuel Name TRIGA (FLIP LEU 45120) (DAMAGED) SO KORE
SNF ID* 819

Fuel Unitsa & escr 4 - ELEMENT
Heavy Metal Mass BOL+0 583kg EOL=0 556kg
ROD Storage Site INEEL

A 'Fuel decay start date 1996
Estimates as of 2030

Template TRIGA-SS (LWlU-Zrx, SST. 10 lo 20'%- U)
'Templale Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (AT) 0 000195
Template Decay Time 25 years

Estimated
Canister usage

18'x10'
1 004

- IL Estimatts . m X. X. b Yn Yb Gamma Sources
t

CUMWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWd)
2

(Cl) - Inventories(Ci) Inventories(Ci)

Photon Total
Energy Photons/sec
Group - (bounding)

AC-227 2558 51 17 0O0E+00 1.06E-07 2 12E-07 Avg MeV
2558 5117 000E+00 917E-02 183E-01 00150 4.542E+12
2558 51 17 0O0E+00 3.30E-05 660E-05 I 00250 9442E+11

E-07 25 58 51 17 0.00E+00 3 77E-06 7 55E-06 0c 8192E611

1.2839E-04 25 58 5117 0 00E+0O 3.28E-03
Ct6 2 B12FiiE-0 25 58

- - - - - - - -

Crn-243 1 1038E-07 25.58 01250 3469E611

Cm-244 7 8917E6- 02250 4 573E11

Co-60 E+00 2.37E+00 4 74E+00 0.3750 1 997E+11

Cs-1 34 0 00E+00 2 80E-03 5 60E-03 1 0.5750 3 3116E12
51 17 0 00E+00 8.24E-04 1 65E-03 I 08500 3555E+10

25 58 5117 000E+00 444E+01 889E+01 1 12500 3650E+11
2558 51.17 0 O0E+00 7 85E-02 1 57E-01 I 1 7500 9.252E+08

1 7925E-03 25 58 51 17 0 00E+00 4 59E-02 91

Fe-55 3 7444E-03 25 58 51 17 0 00E+00 9 58E-02
* H-3 36180E-03
* I-129 7 3684E-07

--A Kr-85 6 9368E-02
I Np-237 1 2662E-06

25 58
25 58 r 2 679E601

E+OO 7 0000 3 024E+00
0 OOE+00 324E-05 6 48E-05 11 0000 3 438E-01

51 17 000E+00 234E-07 469E-07
I Pb-210 1 3728E-13

a r Pm-147 1 0702E-02
Pu-238 8 8692E-04
Pu-239 5 5263E-03

25.58 51.17 0 OOE+00 3 51E-12 7 02E-12
25 58 51 17 0 OOE+OO 2.74E-01 5 48E-01
2558 51.17
25 58

PU-240 2 1233E-03 255
Pu-241 3 8962E-02 9 97E-01 1 99E+00
Pu-242
Ra-226

- Ra-228
Rtu-1106

592E-06 1.18E-05
006E+00 120E-11 2 39E-1 1

25 58 51 17 0OOE+00 635E-09 1.27E-08
9 8526E-08 25 58 51 17 0 OOE+00 2 52E-06 5 04E-06

Se-79 1.3015E-05 25 58 51 17 0 OE+00 3 33E-04 6 66E-04

Sn-126 1 2165E-05 25 58 51 17
c. ^

tr a
Tc-99
Th-229
Th-230
Th-232
Ti-208
U-232

- U-233
U-234

1 6195E+00 251
4 4241E-C 2266-02

0 OOE+00 1 09E-08 2.1 7E-08
25 58 51 17 0 OOE+00 1 57E-09 3-14E-09

.-10 25.58 51 17 0 OOE+OO 6 47E-09 1.29E-08
1 598E-08 25 58 51.17 0 00E6OO 3 6E-07 7.73E-07
40662E-08 25 58 51.17 0 OOE+00 1 04E-06 2 08E-06

062217-07 2558 51.17 0 OOE+00 313E-06 625E-06
12174 25l~df 587F4i

2 29`1E047 2558A 1- 17 O OOE+OO S; 73E746
_ __ . - - - - - - -

Thermal Power
Nomunal Heat Bounding

Output Heat Output
(Watts) (Watts)
5A 6-01 1o"E.9 0

Total Total

U-235 -2 6194E4-6 25 58 0 00 5 81E-04 514E-04

- U-236
- U-238
- Y-90

Other F

1 2695E-05 25 58 51.17 0 00E+00 3 25E-04 6 50E-04
3z116-(iu 5320 UUU

-3 6331 E-08 25 58 U LO I

1 6195E+00 25 58 51 1
Radlonuclides

-

IU. Template Sedion Swmry, Bur-up Su *y, and Clecks _ _,,_ _

Template Selection Summary
From SFD Used Bassi for Parameter Differences-

Reactor Moderator LW AND U ZRC HYDRDE LW AND U ZIRC HYDRIDE Terplate was used for tie Itloek mastos
Fuel Claddng S SST 7hs aldiathes or al ptarmefe excepteredreert

BOL NM Constituents u U
BOL Enrichment % 460 9053498 100to201

FBumup Summary (MWd)
1  

, Basis for bumup used In estimate:
From SFDEtnte

Horn
Bound

eal I 14211 2s5 5jtlce sal burnup calcfale bro tie hreavy metal em m destayed.

dng I|i 51 I Mjflzir t upn amed ID be tiee mncrh t ibnneup

I
Estmated Bumupl

8urnup Mull lien Given sunn
1.29 t 8

Estimated EOL HNMIGven EOL HU
1 00Nominal

Boundino
X ww w� - W

'Reactor shutdown, core removal. storage, shlpping or other date conirrming tat Wrralatian ceased ttr luel
m
Total burnup for all luel assocdated with ftis worksheet must be dvided by BOL heavy metal mass to get specfic bumup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenplate Inf rnoliop *

Fuel Name: TRIGA (FLIP LEU4 20 20) MALAYSIA
SNF ID tC 497

Fuel Unts & Descr. 94 - ELEMENT
Heavy Metal Mass: BOL=47.376kg EOL'46 53kg
ROD Storage Site: INEEL

'Fuel decay stmt date 2010
Estimates as of. 2030

Template TRIGA-SS (LWAJ-Zrx, SST, 10 to 20%4, U)
iTemplate Bumup(UWd) 6 65

Template BOL Heavy Metal Mass (M1) 0000195
Temolate Decay TIme 20 years

Estmated
Canister usage

18*x10*
r 085

11. Estimates - . , , . m x. X, b y. Yb Gamma Sources -

CUMWd From Nominal Bounding Fuel Initial Activity Nomnal Fuel Bounding Fuel
Template Fuel Bunup (MWd)' Bumup (MWd? (Ci) Inventones(Ci) Inventones(Ce)

Photon Tofta

Energy Photonslsec
Group (bounding)

vs.
Radionucllde
nwQ,.uS.,.A,. _ _ _ _ _

Ac-2 2 6436E-09 807
Am-241 3 1429E-03 807 6
Am-242m 1 31 95E-06 807 (
Am-243 1 4753E-07 807 6

60 09
0 1 1 619E414

E-03 00250 3.369E+13
1 19E-04 238E-04 0 0375 2.919E+13

C-14 1 2847E-04 1 04E-01 2 07E-01 00575 3140E+13

CI-36 520 0 OOE+00 227E-03 4 54E-03 00850 t 396E+13

Cm-243 1.615 20 0 OOE+00 01 E-04 2 01 E-04 0 1250 1239E+13
1 615 20 0 00E+00 7 72E-04 1 54E-03 02250 1 628E+13

807 60 1.61520 0 OOE+00 1 44E+02 2 89E+02
E-04 807 60 1,61520 0 DoE+(

03750 7 134E+12
0.5750 1 173E+14
0.8500 1 323E+12
12500 2192E+13

Cs-135 3 2195E-05 807 60
Cs-137 1 9489E+00
Eu-1 54 4 5895E-( 3 71 E+00 7 41 E+00 17500 3 398E.10

Eu-1 55
Fe-55
H-3
1-129
Kr-85

1,61520 0 0016+00 291E+00 582E+00 22500 1 170E+08
807 60 1.61520 6OOE+00 1 15E+01 2 29E+01 27500 1 290E+06
807 60 1,61520 0 OE+00 3 87E+00 7 74E+00 3.50oO 7199E+03

E-07 807 60 1,61520 0 OOE+00 5.95E-04 IA9 5820E-02 807 60 1,61520

Np-237 12552E-06 807 60
Pa-231 7 0406E-09
Pb-21 0 5 8000E-14 4 68E-11 9 37E-1 I

Prn-147 +00 324E+01 6 47E+01

Pu-238 1.61520 OODOE+00 745E-01 I 49E+00 Li
807 60

1,615 20 0 OOE+00 4 46E+00 8 93E+00
1,615 20 0006+00 1.726+00 3436+00
1,615 20 0 OOE+O 4 OOE+01 8 OOE+01
1.61520 006E+O0 1 7E-04 374E-04

Pu-241 807 4
Pu-242
Pla-226 1.615 20 0 0OE+00 1 98E-10 396E-10

3 0602E-06
1.3015E-05
1.2165E-05

807 60
807 60
807 60
807 60

1,615 20 0 00+00 1 944-07 3 88E-07
1,615 20 0 OOE+00 2 47E-03 4 94E-03
1,615 20 0006E+O 1 05EO2 210E-02

Sn-126
Sr-90 1 8226E+00
Tc-99
Th-229

44 1,615 20 0 OOE+00 3 57E-01 7 15E-01
1,615 20 0 OOE+00 2 5E-07 5 OE-07
1,615 20 0 OOE+00 3 42E-08 6 84E-08
1.615 20 0 OE+00 2 04E-07 4 08E-07807 60

1 5820E-08 80760 1.615 20 0OOE+0 1286E-05 2 561-05
4 2647E-08 807 60 1.615 20 0 OOE+00 3 44E-05 6 89E-05
1 2211E-07 80760 1,61520 OOE+00 986E6-5 1 97E-04

U-234 1 9955E-07 80760 1,61520 OC
U-235 -2 6194E-06 807 60 000 2 1
U-236 12693E-05 80760 1,61520 00

322E-04
205E-02

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)

202E+01 404E+01
Total TotalU-238 -3 6331 E-08 8071

Y-90 1 8241E+00
Other RadionucHdes

nii. Template Selection Surnurv, Bar.u
Tlemplate Selection Summary

00 1 47E+03 - 2.95E+03
1 56E+03 311E+03

-
I.... tor Paam. r t=^=neFrom SFD Used E

Reator Moderstor LW AND U DRO HYDRIDE LW AND U ZIRC HYDRIDE
Fuel CtlddIg SST SST

BOL HM Constituents U U
BOL Enrkihmnt % 20 03968254 1010 201

I

fBumup Summary IMWd)c ______'Basis for bumup used in estimate: !I
I

Nmnl[ From SF0 4 1 Estirnated SW6jIdfo etev * rnds
N o -a 4 4 6 1 a, N w inS eal lswm i M as it st y e

Boundmqo I 1 61 Bouradflli binupilas itredto be Wm nw" burruix

FChectks

Estimated Bumupt
Bumup Mutiplier GIven Bumup J

Nominal 050l 1 8
BmundmgF = 100I

Estimated EOL HWGiven EOL HM

1100

'Reactor shutdown, core removal. storage. shipping or o08er date confirming that Irradation ceased tar tuel

'Total bumup for all fuel associated wMM tsa workdsheet must be dcvded by EOL heavy metal mass to get specific bumup values (MWdMT)

DOOESNF/FIEP-078
Revtson 0

March 2003
Page C-182olt-585



Fuel Radionuclide Inventory Worksheet

;L Fuel and Template Inlormation ,;x ,
Fuel Name- TPIGA (FUP LEW 20320) THAILAND

SNF iDt 496
Fuel Units & Descr: 36 - ELEMENT
HeavyMetalMass BOL=18144kg EOL.15649kg
ROD Storage Site INEEL

'Fuel decay start date 2010
Estimates as of 2030

Template TF;IGA-SS (LWAJ-Zr. SST, 10 1 20%, U)
aTemplate eumup(MWd) - 665

Template BOL Heavy Metal Mass (MT) 0 00019
Template Decay irnee 20 years

Estimalled
Canister usage-

18"X103

xi. 0 rAamina taour�es
- 11- Wst6r-t- , m Xl X., b V. Gamma Sources

.5
Phtoton Total

Ci/MWd From Nominal Bounding Fuel Initial Activity 'Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)f Bunmup (MWd)
2

(Ci) Inventones4Cl) Inventornes(Ci) Group (bounding)RadionL
Ac-227
Am-241

aclide
2 6436E-09
3 1429E-03

1.26E-05 J Avg MeV
t 50E+01 0s0150 4773E+14
6 29E-03 _ 0.0250 9 936E+13Am-242m 1 : +00 3 14E-03

Am-243 0 OOE+00 3 51E-04 7.03E-04 0 0375 8 608E+13

C-14 4.763 11 0 OOE+0 O 3 06E-01 6 12E-01 0 0575 9.260E+13

C-S36 2.381 55 4.76311 0OOE+00 670E-03 1.34E-02
2,381 55 4.763 11 0 O0E+O0 2 97E-04

9 5564E-07 2,381 55 4,76311 0 OOE+O0
5 94E-04
4 55E-03
8 52E+02
2 80E+00

0.0850 5 590E+13
0 1250 3 654E+13
02250 4 800E+13
03750 2 104E+13
0.5750 3460E+14

1 7880E-O1 2,381 55 4,763 1

Cs-134
Cs-135
Cs-t 37

_'- Eu-154

5 8692E-04
3 2195E-05
1 9489E+00

-02 1 53E-O1 0.8500 3 900E+12
O DOE+00 4 64E+03 928E+03 12500 6463E+13
0 OOE+00 1 09E+01 2.19E+01 17500 1 002E+t I

Eu-t 55 2.381 55 4.763.1 1 0 OOE+00 8 58E+00 1 72E+01 22500 3451E+08

Fe-i 2.381 55 4.763.11 0 0OE+0O 3 38E+01I H-3 4 7895E-03 2,381.55
* 1-129 7.3684E-07 2,38155

..J Kr-85 9 58200-02 2,381.55
ND-237 12552E-06 2,38155

4,763.11 0 OE+00 1 14E+01
4,763.11 0 0OE+00 1

6 76E+01
228E+01
3 51E-03
4 56E+02
5 98E-03
3 35E-05

2 7500 3 803E+06
3 5000 2 105E+04
5 0000 2.486E+03
7 0000 2.807E+02
11 0000 3194E+01

4,763.11 0 0

Pa-231 7.0406E-09
Pb-210

4 t Pmr147
- Pu-233

138E-10 2 76E-10
4.763 11 0=OOE+00 954E+01 191E+02

2.381.55 4.763 11 0 OOE+00 2 20E+00
5.5278E-03 2,381.55 4,76311 0000E+OO 1
2.1248E-03 2,381.55 4,76311 0o

4 39E+00
2 63E+01
1 01E+01
2 36E+02
1.1 OE43

Pu-241 4.9549E-02 2,381-55
P,>242 2.3128E-07
Ra-226

- Ra-228

5 84E-10 1.17E-09
24

Ru-1 06
E45 2,381.55
E-05 2,381 55

4,76311 - 0 OOE+00 5 72E-07
4,763 11 0 OOE+00 729E-03
4,763 11 O.OOE+00 3 -OE02
4,76311 0 O0E+00 2 90E-02
4.763 11 0OOE+00 4.34E+03
4,763 11 000E+00 1.05E+00

1.14E-06
14A6E-02
620E-02
5 79E-02

Sr-90
TC-99
Th-229
Th-230
Th-232

1 8226E+00
4 4241 E-04
3 0962E-10
42346E-1 1

2,381.55
2,381 55

O0WE+00 1 01E-07 2 02E-07
O0WE+W0 6 02E-07 120E-06

2 381 SS 4 76 WA 0I WE+ 3iwnn 77F45 7564E4-5

II U-232
- t-00T1

A 752 11 A rvtO.,.lY1 I AOFJIA 0 mO-na Thermal Power
2 .qRf ss t 76't 11 O vWE+Wi I 02E4A 2 03E44 Therrahl Power

2381 05 4.16i 11 U Ut)t+IAJ � 81�-U'i 0 O�t1fl mominsi neat -mounuing
2.351 SS 4,763t1 OWE~+WU 291E-04 5 bzth

U-236

7 2,381 55 4.76311 000E+00 475E-04 950E-04
E-06 2381.55 000 7 86E03 1 62E-03 7 86E-03
E05 2,381.55 4,76311 00OE+00 302E-02 605E02
E-08 2,381 55 000 4 88E-3 4 79E-03 4 88E-03
E+00 2,38155 4,763.11 00OE+00 434E+03 869E+03

4 59E+03 917E+03

Nommnal neatn -Boundingg
Output Heat Output
(Watts) (Watts)

5.96E+01 1 19E+02
Total Total

,1M. Temphte Selectio Srn r, yBep Sr ry, and Cecks
Templte Selection Summary

From SFD Used

IReactor Moderator LW AND UZIRC HYDRIDE LW AND U ZIRC HYDRDE
_ Fuel Clddng SST SST

EOLHMIConstiuents U U
AOL Ennchment % 20 03968254 1010o201

IBasis for Parameter Differences:

Bumup Summary (MWd _ Basis for burnup used in estimate-
From SFD Estlanted

Nominal 85520 231 5 Ncat burne calaraed hm te heusy mebt mass dIssed
Bounding 4 763 11 tlou mp usse b be tbece some9t iruTW

Checks
Etbmaled Bumup/

Bumu M uit iar Given Bumup Estimated EOL HNGrven EOL HNM
Nominal 85 78 10

Bounding 7 70t
'Reactor shuldowr, core removal storage. shipping or oilher date ocnrring that radaton ceased for tuel
t
Total bumup lor as uel asomated wit this worksheet must be rivkled by 80L heavy metal mass to get spedfic bumup values (MWOI4T)

I DOE/SNF/1IEP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fue ai Trpte Inl oti. A 2

Fuel Naoe: TRIGA (FLIP LEU-I) BANGLADESH
SNF ID 470

Fuel Uns & Desc 100 -ELEMENT
Heavy Meal Mass: BOL=50 4kg; EOL46 06kg
ROD Storage Sre. INEEL

'Fuel decay art date 2010
Estimates as of, 2030

Template: TRIGA-SS (LWAJ-Zrx. SSTIOto20., U)
'Tenplate Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MIT): 0 000195
Tepklate Decay Tine: 20 years

Estimated
Canister usage

18'xIt0
090 1

U. Fstntaes ^s m X. b Y. Yb Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Inittal Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuctide Template Fuel Bumup (MWd)? Burnup (MWd)
2  

(Co) Inventonee(CI) Inventones(C) Group (bounding)
Ac-227 2 6436E-09 4,14300 8,28599 0 OOE+00 1.tOE-05 2.19E-05 Avg. MeV
Am-241 31429E-03 4,14300 8.28599 0OOE+00 1 30E+01 260E+01 00150 8304E+14
Am-242m t 3195E-06 4,143.00 8.28599 0 OOE+00 5 47E-03 1 09E-02 00250 1729E+14
Am-243 I 4753E-07 4.14300 8,28599 0 00E+00 6 1E-04 1.22E-03 00375 1497E+14
C-14 1.2847E-04 4,14300 8,28599 0 OOE+00 532E-01 1 06E+00 00575 1611E+14
CI-36 28120E-06 4,14300 8,285 99 DOOE+00 1 17E402 233E402 00850 9725E+13
Cm-243 I 2465E-07 4,14300 8,28599 0OOE+00 516E-04 1 03E-03 0o1250 6 356E+13
Cm-244 9 5564E-07 4,143 00 8,285 99 0 OOE+00 3 96E-03 7 92E403 02250 8 350E+13
Co-60 1.7880E-01 4,143 00 8,28599 OOE+00 741E+02 I 48E+03 03750 3660E+13
Cs-134 5 8692E-04 4,14300 8,285 99 0 0OE+O0 2 43E+00 4 86E+00 0 5750 6019E+14
Cs-135 32195E405 4,14300 8,28599 0 OOEi00 1 33E-01 2 67E-01 0.8500 6785E+12
Cs-137 1.9489E+00 4,14300 8,28599 0OOE+00 807E+03 16tE+04 12500 1 124E+14
Eu-154 45895E-03 4,14300 8,28599 0 06E+OO 1 90E+01 3 80E+01 17500 1743E+11
Eu-155 3 6045E-03 4.14300 8,28599 0 OOE+0O 1 49E+01 299E+01 22500 6 004E+08
Fe-55 1A185E-02 4.143 00 8,28599 0ooE+00 5 86E+01 1 18E+02 2.7500 6615E+06
H-3 4.7895E-03 4,143 00 8,28599 0 00E+00 1 98E+01 3 97E+01 3(000 3665E+04
1-129 7-3684E-07 4,14300 8,28599 0 OOE+00 3 05E-03 6 1E-03 50o0D 4 336E+03
Kr-85 9.5820E-02 4,14300 8,28599 0OOE+00 397E+02 7 94E+02 70000 4 897E+02
Np-237 1.2552E-06 4,143 00 8,28599 006E+OO 520E-03 104E-02 110000 5-572E+01
Pa-231 7.0406E-09 4.143 00 8,285-99 0 OOE+OO 2 92E-05 5 83E-05
Pb-210 5-8000E-14 4,143 00 8,285.99 0 OOE+00 2 40E-10 4 81E-10
Pm-147 4 0075E-02 4,143 00 8,285.99 0 OOE+00 1 66E+02 332E+02
Pu-238 9.2256E-04 4.143 00 8,285 99 0 OOE+00 3 82E+00 7 64E+00
Pu-239 55278E-03 4,143 00 8,285 99 0 OOE+00 2 29E+01 4 58E+01
Pu-240 2.1248E-03 4.143 00 8,285 99 0 OOE+00 8 80E+00 1 76E+01
Pu-241 49549E-02 4,14300 8,28599 OOE+00 205E+02 411E+02
Pu-242 2 3128E-07 4.143 00 8,285 99 0 OOE+00 9 58E-04 1 92E-03
Ra-226 2 4526E-13 4,143 00 8,285 99 0 OOE+00 1 02E-09 2 03E-09
Ra-228 24015E-10 4.14300 8,28599 O0E+00 9 95E-07 199E-06
Ru-106 3 0602E-06 4,143 00 8,285 99 0 OOE+00 I 27E-02 2 54E-02
Se-79 1015E-05 4,14300 8,28599 0OOE+00 5339E-02 1 08E-01
Sn-126 12165E-05 4,14300 8,28599 OOE+00 504E-02 1 01E-01
Sr-90 18226E+00 4,143 00 8,285 99 0OOE+00 7.55E+03 1 51E+04
Tc-99 4 4241 E-04 4,i43 00 8,287 99 0 OOE+OO I 83E+00 3 67E+0o
Th-229 3 0962E-10 4,143 00 8,285 99 0 OOE+OO t 28E406 2 57E406
ThT230 42346E-1 4,143S00 8,28599 OOOE+o t75E47 351E47
Th-232 2 5278E-10 4,143 00 8,281599 OO0OE+OO I 05E406 2 09E406
Ti-208 I 582OE-08 4,t43 00 8,285 99 OO0OE+OO 6 55E405 t.31E044
U-232 4 2647E-08 4,143 00 8,285 99 0 OOE+OO t 77E404 3 531E44 Thermal Powver
U-233 t 221t1E-07 4,143 00 8,281599 O OOE+OO 5 06E404 t OIE-03 Norninal Host Bounding
U-234 I 9955E407 4,143 00 8,2815 99 0 OOE+OO 8.27E404 t 65E403 Outpsut H4eat Output
U-235 -2 6194E406 4.t43 OD a 00 2.1SE402 t tOE402 2.18E402 (Watts) (Watts)
U-236 I 2693E-t-5 4,143 00 8,2815 99 O OOE+OO 5.26E402 I 05E-01 I 04E+02 Z.07E+sl2
U-238 -3 6331E-08 4,143000 0 0 154 13E402 t35E-02 Total Total
Y-90 I18241E+00 4,143 00 8,285 99 O OOE+OO 7.56E+03 t1 1E+04
Other Radionuckle~s 7.98E+03 I 60E+04

11LTemplnte SdedionSuaruy. Burmup Sunm,and ihecks*$**v5.ss >-
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
80L HUa Conststumts, U U

BOL Enrchment % 20.03968254 1010201

Burnup Summary (MWd) iBasts for bumup used in estimate:
From SFD Estimtted

Nominal 475121 4,1430 nup calilated tkeem te heavymieta mass destoyed.
BoundrhgT 8 2 e s bunup stne b be ti banup

Checks

Estimated Bumupf
Burmup Multiplier Given Burriup Estimated EOL HM/Given EOL HM

Nominal 2.41 8 72 100
Boundmg 4 821

'Reactor shutdown. cor rermoval. storage, shipping or other date confirmrig that irradaiaon ceased for fuel

'Totai bumup for ait fuel assooated with this worksheet must be dvkled by 60L heavy metal mass to get specafic burnup values (PAWdlT).

Li
h

I

]
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Fuel Radionuclide Inventory Worksheet

.L Fuel and Teniipate Inffruou1 Y^ .
Fuel Name TRIGA (FLIP LEU-11 20za) PHIIUPPINES

SNF ID 499
Fuel Units & Deser 128 - ELEMENT
Heavy Mtal Mass. BOL.105 472kg EOL=105 344kg
ROD Storage Site- INEEL

'Fuel decay start date 2010
Estimated
Canister usage

18"x10
15 1

Estimates as of- 2030
Template: TRIGA-SS (LWJ-Zrxv. SST. 100 to20.- U)

aTemplate Bumup(MWd) 6.65
Template SOL Heavy Metal Mass (MI: 0 000195

Template Decay fime- 20 years
.

Jii.Estimates I X. X, b . Y I Gamma Sources -

Photon Total

CilMWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)' Bumup (MWd)
2

(Ci) Inventories(Ci) Inventories(Ci) Group (bounding)

Ac-227
Am-241

: __

99428 1,988t
994 28 i,988 S
994 28 1,988.S

i7 ( 5 26E-06 Avg tMeV
625E+00 00150 I993E114

262E-03 I 00250 4148E+13I 3195E-06 1.31E-03

1 4753E-07 994 28 1 47E-04 2 93E-04 0 0375

1 2847E-04 +00 1 28E-01

,tS1i 2 8120E-06 957 0 00ED00 2 80E-03

- Cm-243 1.24 1.988.57 0 OOE00 1 24 1.525E+113

Cm-244 1.988 57 0 0DE+00 02250 2004E+13

Co-60 994.28 1,98857 0 C +02 0o3750 8784E+12
I-d-- Cs-1.

Cs-1
_~ Cs-1;

_ Eu-i

34 -04 994 28
E.05 99428
E+00 99428

1.988 57 0 C 1 1 17E+00 05750 1 445E+14
E-02 6 40E-02 018500 l 628E+12

1.9489E 1 94E+03 3 88E+03 12500 Z698E+13

45895E-03 99428 4 56E+00 9.13E+00 1 7500.

3 6045E-03 99428 0 3 58E+00 7.t7E+00
A AA r . AA 4 A 4 = . .

Fe-55 14185E-02 99428 1,98857 OOOE+Oo 141t+01

_ , -3 4 7895E-03 99428 1,988 57 0 OOE+00 4 76E+OO

J -129 7.3684E-07 994 28 1,988 57 0.00E+00 7.33E-04

Kr-85 9 5820E-02 994 28 1.988 57 0 O8E+00 9 53E+01

Ntp-237 1 2552E-06 994 28 1.988 57 - 0 00E+00 125E-03

Pa-231 7 0406E-09 994 28 1,988 57 0 0oE+00 7 oOE-06
P0-210 5 80DoE-14 99428 1.988 57 0 OE+00 577E-11

Pn-14 0075E2 994 28 1.988 57 0 00E+00 3 98E.01

Pu-238 92256E44 99428 1,988 57 000E+00 917E-01

8 9318E03
1 47E-03 50000 1 099E+03
1 91E+02 70000 1242E+02
2 50E-03 110000 1 414E.01
1 40E405 I
t 15E-10
7 97E+01

Pu-239 5 5278E-3 1.98857 0 00E+00 5 50E+00

Pu-240 21 1.98857 0 00E+00 21

Pu-241 8 1.98857 I

PU-242
__ Ra-226

99428 1.988 57 t

2 4526E-13 99428
2 4015E-10 994.28
3.0602E-06 99428
1.3015E-05 99428
1 2165E-05 99428

1.98857
2.30E-04 4.60E-04
2 44E-10 4 88E-10
2 39E-07 4 78E-07

O - 3 04E-03 6 09E-03

I Sn-126
Sr-90

- Tc-99
ThI-229_

1.988 57 0 .E+00 129E-02
1,98857 000E+00 121E-02
1,988 57 0 00E+00 1.81 E+03

2 59E402
2 42E-02
3 62E+03
8 80E-01
616E-07

99428 1,988 57 0 00E+00
99428 1.988 57 008E+00
99428 1,988 57 0.0DE+004.2346E-1 1

2 5278E-10
I 5820E-08

4 21 E-08 8 42E-08

99428 1.98857 000E+00 251E-07
99428 1.988 57 0 E+00 I 57E-05

5 03E807 j
3 15E-05Tf-208

LI-232
UJ-233
U-234
UJ-235

n rvn-rpo A 24E45 8 48E45M Thernal Power4 2647E-08 994 28
1 2211 E-07 994 28
i9955E-07 99428

U__WtW _ _ -V
00t48 1R . A 14 A , ^CA

000E+00 1 19E-04 3.97E-04
Nominal Heat Boundiung

Output t Heat Output
^Wattst (Watts%-2.61945-06

1.2693E-05
99428
99428

U-238 -36331E4-8 99428
Y-90 1 8241E+00 99428

lea, Other Radionuclides
1. Temptt Selection Summiry, Bumnup Sunsmry, and Chec

Template Selecbon Summary
From SF0 Used

Reactor Uoderitor LW AND U ZIRC HYDRIDE LW AND U ZIARC HYDI

Fuel Cladding ST T
OL U Constituents U

SBOLEnrichment% 20 02427184 1101b201

Sumup Summary (MWd)'
Fmn vFD | Estmwated

4 56E-02 4 30E-02 456E-02
0 0E+00 126E-02 2.52E-02

2 84E-02 2 83E-02 2 84E-02
0 0E+800 - 81E+03 3 63E+03

1 918.03 3838.03

2.498E+01 4 98E+01

Total T otal

kis I- - -i V

- iBasis for Parameter Differences-

I

7Basis for bumup used In estimate:

.1 I

_ E

Nouinal 1 9942= - Id
Bounding |1 5-% Soxxiing burul asued tobe twtce nomna Wmx -

Estimated Bumupf
Burup3 Multiier Given Burnup _ Estimated EOL HIt/Given EOL NM

Nominal 0 01 0 99

Bounding i 055 I S
'Reador dsjtoawn. core removyal storage. shipping or other date confirming tfat Irradation ceased tor fuel

'Total burrup for a_ fuel associated with is worksheet must be dvided by BOL heavy metal mass to get tpedftc bumup values (MiWdIAT

D308tSNFIRE8P-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template 1nformaiton,~ > 'b -,

Fuel Name TRIGA (FLIP LEU-II 20/30) TAIWAN
SNF tD # 498

Fuel Units & Descr 144 - ELEMENT
Heavy Metal Mass: BOL 18 656kg, EOL.118 512kg
ROD Storage Site INEEL

'Fuel decay stalt dat*' 2010
Estanates as of 2030

Template TRIGA-SS (LWAJ-Zrx. SST. 10 20. U)
Tnenpbate Bumup(MWd) 6f65

Template 80L Heavy Metal Mass (UT)' 0 000195
Template Decay Time- 20 years

Estimated
Canister usage

I 8x10'
1 301

IL Fstimates . I - m x. xb b Y. Y | Gamma Sources

CdMWd From Nominat Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Photon Total
Energy Photons/sec
Group (bounding)Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)'

Ac-227 26436E-09 1.11857 2,23714 C
Am-241 3.1429E-03 1,118 57 2,23714 C
Am-242m t13195E-06 1.118 57 2.237 14 C

(Ci1) lnventor;esCI) inventores(Ci)

Avg. MeV
00150 2242E+14

I OOE+00 0 0250 4 667E+13
Arn-243 1 4753E-07 t.11857 2.23714 0 00E+00 I I 4 043E+13
C-14 I 2847E-04 1.11857 2.237 14 0 00E+O0 1 44E-01 4 349E+13
CI-36 2 8120E-06 1.118 57 2,237 14 0 OOE+00 3 15E-03 2 626E+13

1 2465E-07 1,118 57 2,237 14 0 OOE+00 1 39E-04
1,11&57 2,237 14 0 00E+00 1 07E-03 2 14E-03 C

O 0OE+00 2 OOE+02 4 00E+02
Cs-134 6 57E-01 1.31E+00 0 5750 1 625E+14
Cs-135 7.20E-02 08500 1 832E+12
Cs-137 1.118 57 2.23714 OC 12500 3035E+13
Eu-154 4 5895E-03 1.11857 2.237.14 0 OOE+00 4706E810

3 6045E-03 1,118 57 2,237.14 0 WE+00 4 03E+00
1,118 57 2,237.14 0 OOE+00 1 59E+01 317E+01 I

5 36E+00 1 07E+01
1-129 8 24E-04 1 65E-03
Kr-a5 2 14E+02
Np-237 1.2552E-06 1.118 57 2 81E-03
Pa-231 7 04D6E-09 1.118 57 2.237 14

3 5000 1 005E+03
5 O00 1t 236E+03

7 000 1 397.E+02
11 0000 1591E+01

Ii
Pb-210 5800^E-14 1.118 57 2.237 14 0 00E+00

------ --
F'nF14{ 4 W-75ELZ l1l1 t 57 2,237 1 4 U WE8+wU 4 46b+01

9.2256E-04 1,118 57
1,118 57
1.118 57
1.118 57

2,237 14 0 00E+00 1 03E+00 2 06E+00
2,23714 000E+00 6 18E+00 1 24E+01

4 75E+00
Pu-241
Pu-242

4 9549E-02
2 3128E-07
2 4526E-13

1,118.57
1,118.57
1.118.57
1,11857
1,118 57
1,118 57
1.118 57

2,237 14 0 0E+W0 2 59E-04 5 17E-04
2.237.14 0 0E+00 2 74E-10 5 49E-10
2.23714 0 0E+00 2 69E-07 5 37E-07
2,237 14 0.0E+00 3 42E-03 6 85E-03
2,237.14 000E+00 1 46E-02 2.91E-02
2237.14 0008+00 1 36E-02 2.72E-02
2,237.14 0 WE+00 2 04E+03 4 08E+03
2,237.14 0 00E+00 4 95E-01 9.90E-01

Se-79
Sn-126
Sr-90
TC-99

1 2165E-05
1 8226E+00
4 4241E-04 1.118 57
3 0962E-10 1,118 57 2,237.14

1,118 57 2,23714
0 wOE+00 3 46E-07 693-07
0 00E+00 4 74E-08 9 47E-08
0 w0E+00 2.83E-07 5 66E-07
0 00E+00 1.77E-05 3 54E-05Th-208

U-232
U-233
U-234
U-235

1,118 57 C.Ci 4 U UJC+-V 4.lrc-US 9 34i-ijz I nermai Power
4~~~~~~ -sC^ 7 A ._ _ ;1.37t-84 Z

2.23E-04 4 468-04 I
4 84E-02 513E-02

Nominal Heat Boundrig
Output - Heat Output
(Watts) (Watts)-2 6194E-06 1,118f

U-236 12693E-05 1118 57 2.237 14 0W00E+0
U-238 -36331E-08 1,11.57 000 319E-02
Y-90 1 8241E+00 1,118.57 2,237.14 0 0WE+00
Other Radionuclkdes

. F. ,

2 84E-02 2.80E+01 5 60E+01
I Total Total

21
nlL Te^Ihte SelectionSumry, BurntP Sunaisr, and Cbeds- -

Template Selection Summary
From SFD Used Basis lto Parameter Difterences:

Reactor Modertar;[LW AN0 UZRC HYDRIDE LW AND U C HYDRIDE
Fuel Claddlng-[ SST SST

BOL HM Constituents U U
BOL Enrichment % 20 024 10 to 20 l

Bumup Summary (btWd)' Basis tor bumup used in estimate:
From SFD Estimated -d

Nominal [ 1,1i t8 137 46 Normal hirm takec drrcly trtm SF0 (rvedW to MWW.
Bounding 2.237 14]trKlt bMe assuned lo be Wioe nor," W.W

Checks

Estimted Bumupl
Bumup Multipiar _Given Bumup Esatmated EOL HMIGiven EOL HlUt

Nominal 028 0 099
Bounding 0.55

'Reactor shutdown, core removal. saorage stpping or obwer date contiming thW Irradiabon ceased tor tuel

"Total burrW tor al fuel assorated wrlh this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)

I

DOE/SNF/FtEP-078
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Fuel Radionuclide Inventory Worksheet _ .

PLFuel amd Template Inormation , ~,
Fuel Name TRIGA (FLIP)

SNF ID# 729
Fuel Unis & Descr 11 1 - ELEMENT
Heavy Metal Mass- 6OL+21 534kg, EOL,16351kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of. 2030

Template TRIGA-FLIP (LW/O-Znx SsU. 60 lo 10D°. U)

'Template Sumup(UWd) 66 52
Template SOL Heavy Metal Mass (Mt) 0 000196

T-Wtnii. lecaYv Time S vears

Estimated
Canister usage

18,x10
100 1

-

11. Estimates - I ; m KX. - X. b Y. Y. Gamma Sources

CuMWd From

Radionuclide - Template -

Photon Total

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Bumup (MWd)
2

Bumup (MWd) (Ci) nventories(Ci) Inveitories(CI) Group (bounding)

AA_ ~ ~ 0 A O C i
AC-227 2 b4WL8-IU 0 00E+O0 1 40E-06 2 81E-06 I Avg reV

000E+00 373E+01 747E+01 I 00150 1 590E.15
Am-241 7 5767E-03
Am-242m 2 4
Am-n243 3 0

9.85339 000E+00 1 21E-01 2 41 E-01 I

9,853 39 0 00E+00 15

4 C-14
I CI-36
- Cm-243

Cni-244
CO-60

I Ca-135

- Ca-137
. Eu-i154

4.926 69 9,853 39 0 OOE+00 3 080E+14

4,926 69 9,853 39 - 00650 1917E414

4.926 69 9,853 39 3 77E-01 01250 1t5396.14

4 1010E-03 4,926 69 E+01 4 04E+01 0.2250 1 629E414

12410E+00 4,926 69
A A = A C A s ,

0 6 IIE+03 1 22E+04 0.3750 8127E+13

0 322E+03 645E+03 J 0.5750 t348E+15

I 9 73E-02 1.95E-01 0D8500 2.468E+14
6As4s4E-t:u q

1 9753E-05
2 7375E+00
1t2324E-01
5 3037E-02

0 00E+Oo 1.35E+04 2 70E+04 1 2500

0 00E+00 6 07E+02

Eu-1 55 9,853.39 0 00E+00 2 61 E 02

Fe-55 7 9555E-01
- H-3 1 0531E-02

1-129 71287E-07
r 71 2 4955E-01

Np-237 1.2121E-05
Pa-231 1 1230E-09
Pb-210 61636E-14
Pm-147 1 1302E+00
Pu-238 5 4826E-02

9,853.39 0 00E+00 3 9

1.21 E+03

523E+02
7.84E+03
1 04E+02
7 02E-03

.+0q

4,926 69 9,853 39 0 0 3 5000 1 060E.09

4,926 69 9,853 39 5 o0oo 2.540E+05
1.23E+03 2.46E+03 7 0000 2 923E+40

0 00E+OO 5 97E-02 1 19E-01 11 0000 335tE+^3
O.OOE+00 5 53E-06 1 l7E-10

9.853 39 0 O0E+OO 3 04E-10
9,853 39 0 O0E+OO 5 S

4.926 69 9,853 39 0 O0E+0O

6 07E-tO
1116E+04
5 40E+02
1 38E+01
1 14E+01

Pu-239 4.926 69 9,853 39 0 C

Pu-24
42995E-01
4 991OE-06
2.4008E-13
t 8220E-11

4,926 69
4,926 69
4,926 69

2 12E+03 4 24E+03
2 46E-02 4 92E-02

9,853 39 01

I_ Ra-226
Ra-228
Ru-1 06
Se-79

I Sn-126
Sr-90

- TC-99
Th-229
Th-230
Th-.o"

9,85339 0OOE+00 I 1BE-09
9.853 39 0 OE+00 8 98E-08
9,853 39 0 OOE+00 5 10E+02
9,853.39 0 OOE+00 632E-02
9,85339 006.00 5 96E-02

2.37E-09
t 80E-07

1.2832E-05 4,926 69
1 2090E-O5 4,926 69
2 5646E+00 4,926 69 t126E+M4 2.53E+04

1.99E+00 3 97E+004 0319E-04
7 7375E-1 1
1 2211E-10
2 3842E-1 1
1 4313E-07
4 1927E-07

4
9,853.39 000E+00 381E-07
9,853.39 0 O6E+00 6 02E-07
a Qsa 'o0 OOAEi+OO I 17F-7

7 62E-07
1 20E-06
25ETF-07-1 -----

I11 C

TI-208
U-232
U-233
U-234
t)-235
tJ-236
I U-238

- Y-90
- Other Radionuclides

4,926 69 9,853 39 0 OOE+OO 7 05E-04

4,926 69 9.853 39 0 OOE+00 2 07E-03

4,926 69 9,853 39 0 00E+0 3 37E-04
4.926 69 9,853 39 0 OOE+00 9 95E-03

1 413-03
4 13E-03 Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)

323E+02 6 46E+02
Total Total

A 4.92 69 n0n 00 26F-02 1
�,J - V V: V VV V -

1.357 4.926 69 9,53 39 0 00E+OO 6 69E-02
4,6 2 6 6 u u ^ -un ^
4,926 69
4,926 69 9,853 39 0 OOE+O0

E+04
_ __. _.

tIU. Fe p te Selection hummamry, 5unu5 S mm ry amn Une

ITemplate Selection Summary
|1}Fromn SFD I Used

Reactor Mdrt LW AND u ZIC HYDRIDE LW AND U 2RC HYDI

- Fuel Claddfing SST T

8OL NM Constituents U ILU
I SBOL Enrichment % 7003211513 4 L 60 to5t00

u s FE:Frorn SFD -T Estms-ed

ffAS 'I-a.,w, -t ,

B osis for Parameter Ddferences-

Basis for burnup used in estimate:

IIIIIII_

Nominal F| - 4 697s71

Boundeig
_

49269 oNS M buAulxip maicualed from the heavy metal mass destyed.
98 53 39'owdwr hnt as^sae ed be MM^ eemsa laia - -

-- - - I _ __ I
Esatmaled Bumup

Bumup Multilier Gwenup Estimated EOL HM/GIven EOL HM

0671 0! 1 1Nomhial
I I -%,

| DQUWlNy. I_.

'Reactor shutdown. core removal. storage shipping or other date confirming that Irradaton ceased for fel

iTotal burmup for atluel associated with fVo WOrl(sheet must be divided by OL heavy metal mast to get spedifc bumup values (MWd&Ml)

;
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informuabon X / .
Fuel Name: TRIGA (FLIP) ANL-W

SNF ID 8: 354
Fuel Units & Descr 6. ELEMENT
Heavy Metal Mess: BOW=I 068kg- EOL=0 979kg
ROD Storage Site: INEEL

'Fuel decay start date 1994
Estimates as of: 2030

Template: TRIGA-FLP (LW/U-Zrx SST. 60 to 100%. U)
'Tempate Burmup(MWd) 66.52

Template SOL Heavy Metal Mass (MT): 0 000196
Template Decay Trme. 35 years

Estimated
Canister usage

18s10'
005 1

1I. st0mates I X Y. Yb Gamma Sources

Photon Total
CL/MWd From Nominal Bounding Fuel Inittal Actrvity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuctide Template Fuel Burnup (MWd) Bumup (MWd)' (CI) Inventones(Ci) lnventories(CI) Group (bounding)

Ac-227 t 5469E-09 8497 16994 000E+00 1 31E-07 2 63E-07 Avg MeV
Am-241 t 6326E-02 8497 16994 00OE+00 1 39E+00 277E+00 00150 1 175E+13
Am-242m 2 1332E-05 8497 16994 000E+00 1 81E-03 3 63E-03 00250 2431E+12
Am-243 30893E-05 8497 16994 000E+00 262E-03 525E-03 00375 2128E+12
C-14 1 2544E-04 8497 16994 000E+00 1 07E-02 2 13E-02 00575 2.305E+12
CI-36 26624E-06 8497 16994 000E+00 226E-04 452E-04 00850 1368E+12
Cm-243 1 8446E-05 8497 16994 0 00E+00 157E-03 313E-03 01250 9141E+11
Cm-244 1 3020E-03 8497 16994 0 00E+00 1 IIE-01 2 21E-01 0.2250 1 182E+12
Co-60 24053E-02 8497 16994 000E+00 204E+00 409E+00 0.3750 5136E+11
Cs-134 27480E-05 8497 16994 000E+00 2 33E-03 467E-03 05750 a 664E+12
Cs-135 197386E-05 8497 16994 000E+00 1 68E-03 335E-03 08500 t 163E+1t
Cs-137 1 3692E+00 84 97 16994 000E+00 1 16E+02 233E+02 12500 3665E+11
Eu-154 1 1001E-02 8497 16994 000E+00 935E-01 1 87E+00 1.7500 3235E+09
Eu-155 80292E-04 8497 16994 000E+00 682E-02 136E-011 22500 1845E+06
Fe-55 2_6894-04 8497 169_94 000+00 229-02 457-02 2.7500 D 7 688E+05
H-3 1 9573E-03 8497 16994 000E+00 166E-01 333E-01 3-5000 3506E+03
1-129 71287E-07 8497 16994 000E+00 606E-05 1.21E-04 50000 1491E+03
Kr-85 3 5914E402 8497 16994 000E+00 305E+00 610E+00 7.0000 1 709E+02
Np-237 1 2294E-05 8497 16994 000E+00 1 04E-03 2 09E-03 11.0000 1 957E+01
Pa-231 2 6383E-09 84 97 169 94 0 00E+00 2 244-07 4 48E-07
PD-210 4 4648E-12 84 97 169 94 0 00E+00 3 79E.10 7 59E-10
Pm-147 4 1025E-04 8497 16994 000E+00 349E-02 6 97E-02
Pu-238 4 3265E-02 84 97 169 94 0 00E+00 3 68E+00 7 35E+00
Pu-239 1 4044E-03 8497 16994 000E+00 119E-01 2.39E-01
Pu-240 t 1563E-3 84 97 169 94 0 00E+00 9 83E-02 1 97E-01
Pu-241 10156E-01 8497 16994 000E+00 863E+00 173E+01
Pu-242 4 9910E-06 84 97 169 94 0 00E+00 4 24E-04 8 48E-04
Ra-226 1 4301 E-11 84 97 169 94 0 00E+00 1 22E-09 2 43E-09
Ra-228 2 3767E.11 84 97 169 94 0 00E+00 2 02E-09 4 04E-09
Ru-106 1 1521E-10 84 97 16994 000E+00 9 79E-09 1 96E-08
Se-79 1 28286E-05 84 97 169 94 0 00E+00 1 09E-03 2 1 E-03
Sn-126 1.20886E-05 8497 16994 000E+00 1 03E-03 2 05E-03
Sr-90 1.2560E+00 8497 16994 000E+00 107E+02 213E+02
Tc-99 4 0319E-04 84 97 169 94 0 00E+00 3 43-02 6 85E-02
Th-229 33915E-10 8497 16994 000E+00 286E-08 576E-08
Th-230 1 8175E-09 8497 16994 000E+00 1 54E-07 309E-07
Th-232 2 3873E-11 84 97 169 94 000E+00 2 03E-09 4 06E-09
T1-208 1.2736E-07 84 97 16994 000E+00 1 08E-05 2.16E-05
U-232 3 4501 E-07 84 97 169 94 0 00E+00 2 93E-05 5 86-05 Thermial Power
U-233 70610E48 8497 16994 000E+00 600E-06 1.20E-05 Nominal Heat Bounding
U-234 71407E-06 8497 16994 000E+00 607E-04 1.21E-03 Output Heat Output
U-235 -26572E-06 84 97 000 1 62E-03 1 39E-03 1 62E-03 (watts) (Watts)
U-236 1 3576E45 84 97 169 94 0 00E+00 1 15E-03 2 31E-03 1 50E.00 3 00E+00
U-238 -2.2698E-08 84 97 0 00 1 07E-04 1 05E-04 1 07E-04 Total Total
Y-90 1.2563E+00 84 97 169 94 000OE+00 1 07E+02 2 13E+02
Other Radionuclides I115E+02 2 30E+02
I. Templatek Selfion Suinry. Bunmp Sunuar, and Cbecks -- f..
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SET SST
BOL HtM Constituents U U

BOL 6nrichment % 702247191 60 to 100

Bumup Summary (MWd] Basis for bumup used in estimate:
From SFD Estimated

Nominal 7767 84 9 hN l bim* cicaaied from the heavy meal mm desstoyea
Bounding 43.7 1969 9 I N=din buip asDrmed to be tWece nor al birul

Checks

Estimated Burnupv
Bumup Mu hipier Given Bumup Estasated EOL HM/Glven EOL HM

NomInal 023 1O 1t
Bounding | 047 38

'Readtor shutoown. core removal storage, shipping or other d~ate confrming rimt irradiaton ceased for fuel

'Total burnup, for al fuel associated with this worksheet must be dividedt by BOL heavy metal rnnss to get speniflc bumup values (tvdMtT)

U
I-i

L
Li
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Fuel Radionuclide Inventory Worksheet

L. Fuel and Tenmlate Informaion. i e f -
Fuel Name TRIGA (FLIP) ANL-W (NRAD)

SNF ID - 884
Fuel Units & Descr 61 - ELEMENT
Heavy Metal Mass BOL=10 858kg EOLt10 6b2kg
ROD Storage Site tNEEL

'Fuel decay stat date 1994
Estimated
Canister usage-

8-x10O
055

Estimates as of 2030
Template TRIGA-FUP(LWIJ-Zrx.SST 80to100S. U)

'Temptate Bumup(MWd) 86.52
Template BOL Heavy Metal Mass (MT) 0 000196

- Template Decay Time 35 years

11. Estmates - h m - X. X. b Y. Y. Gamma Sources

CllMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template - Fuel Burnup (MWd)O Burnup (MWd)

2
(C) Inventones(CI) nventorls(Ci)

Photon Total
Energy Photonsisec
Group (bounding)

Avg HeV
Radionuclide
Ac-227 1.5469E-09 263 21 445 18
An-241 1 6326E-02 263 21 0 0150 3 078E.13

Am-242m 2f1332E-05 S 61E-03 9-5OE-03 0 0250 6 367E+12

Am-243 +00 813E-03 1.38E-02 0 0375 5 574E+12

C-14 518 0 OOE+00 3 30E-02 5 58E-02 O 0575 6 038E.12
263.21 44518 OOOE+00 701E-04 1.t9E-03 I 00850 3585E+12
263 21 44518 0 OOE+00 4 86E-03

1.3020E-03 263 21 445 18 0 OOE+00 3 4
2 4053E-02 263.21 44518 0 OOE+00

Cs-1 34
I Cs-135

Cs-1 37
t- Eu-154

9 7A480EJ45 9r26 91 4As 18A 0

I 9738E-05 263.21 445 18 0 0.8500 3047E+11

1.3692E+00
I I

Eu-155

263.21
263.21
26321
263.21
263.21
263.21

E+00 4.90E+00 1 75C0 8 473E+09
E+02

2 t11E-01 3 57E-01 22500 4 834E+06

1.2500 9 602E-11

Fe-55
H-3
1-129
Kr-85
Np-237

0 00E+00 7.08E-02 1.20E-01 27500 - ao14E+06
44518 0 0OE+00 515E-01 8 71 E01 3 5000 9189E+03
44518 0 OOE+00 1.88E-04 31

3 5914E-02 263.21 445 18 0 OOE+00 9 4
1 .2294E-05 263.21 A

Pa-231 2 6383E-09 1 17E-06

PD-2110 44 1.18E-09 1 99E409
Pr-147

__, Pu-238
Pu-239
Pu-240
Pui-241-
Pu-242

8 0 OOE+00 1.034-01 1 83E-01
445.18 0 00E+00 1 14E+01 1 93E+01

263 21 44518 000E+00 370E-01 6 25E-01

263.21 44518 OOiE+00 304E-01 5_15EE-1
I 0156E-01 263.21 445 18 0 OE+00 2 67E+01
4 9910E46 263 91 4A418 C

Rta-226
R4a-228
Ru-i106
Se-79__

9 :s=vcw ow v.

1 4301E-11
2 3767E-t1

1521tE-10

263.21 445 18 0 ODE+00 3768E49 6 37t-09
445 18 0 00E+00 6.264-09 1 06E-08
445.18 0 00E+00 3 03E-08 5.13E-08
445.18 0 OOEc00 3 38E-03 5 71 E-03
445.18 0 00E+00 318E-03 5 38E-03

E+oo 263.21 445.18 0 00DE+00
Tc-99 4 0319E-04
Th-229 3 3915E-10
Th-230 1 8175E-09
Th-232 2 3873E-11
Ti-208 1.2736E-07
tU-232 3 4501E-07
11-233 70610E-08
Ll-234 7 1407E-06
tJ-235 - -2 6572E-06
U--236 1 3576E-05
U-238 -2.2698E-08

26321
263.21
263.21
263.21
263.21
263 21

893E48 1.51 E-07
S 78E-07 8 09E-07

445.18

000E+D00 6 28E-09 1.06E-08
0 00E+00 3 35E-05 5.67E-05
0 0OE+00 9 08E-05 1.54E-04 Thermal Power
0 00E+00 1.86E-05 3-14E-05 *Nounal Heat Bounding
000E+00 1 88E-03 3-18E-03 Output Heat Output

'I . I nwuis e :en-a~ Dim airY. nurnup oahnu 3,

Template Selection Summa ry
From SF0D

Reactor Moderator. Lw AND U ZIRC HYDRIDE LW AND I
Fuel Cladding SST

BOL HM Constituents U
JBOL Enrichment %. 70.7747191 61

Burnup Summary (MWd) F
f u uPFrom SiFD Et

Nominal 263211
Bouncling.- 445181

263.21 0 00 1 65E-02 1 58E-02 1.65E-02 (Watts) (Watts)
263.21 44518 0 00E+00 3 57E-03 6 04E-03 4 65E800 7M7800
?63.21 0 00 1 09E-03 1 08E-03 t 09E-03 Total Total
263.21 445 18 0 00E+00 3 31E+02 5.59E+02

3 56E+02 6 02E+02

Kand Checks 4 -1- .

used Basis for Parameter Differences:
J uZaRC HYDPJDE

SST

60to 100D.

Basis for burnup used In estimate:
itimated

243 5t Nrrnl bnW lakeh drecty trn SFD (oWed b0 UWd)
487 s udirg tup aken directy rom SFD (conveted ID MWdl

I Surs u Mu ltpler I i ven munp j

-

Estimated EOL HNMGiven EOL HM
1 00Nommnal 0 07

I0-1 I 1 O
5

'Reacor shutdown, core removal storage. shipping or other date confirning that Irraidabon ceased for fuel

'Total bumnwp for all luel associated with this worksheet msust be dvided by BOL heavy metal mass to get specilic bumrnup values (M WIT)
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Fuel Radionuclide Inventory Worksheet

L Furl and Templte Information
Fuel Name. TRIGA (FLIP) AUSTRIA

SNF tD t 492
Fuel Units a Descr: 10 - ELEMENT
Heavy Meal Mass 80D1O 96kg. EO1 95kg
ROD Storge Site. INEEL

'Fuel decay start date: 2010
Estinates as of: 2030

Template TRIGA-FLP (LW/UA-Zx SST. 60 to 100%. U)
'Template Bumrup(MWd)- 6652

Template S0L Heavy Metal Mass (MT): 0 000196
Template Decay rime- 20 years

Estimated
Canister usage

18'xlO
I 009

fi

U. Estimates, '* In X. 5b Y. Y.b Gamma Sources

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWdf Bumup (MWd9 (CI) Inventordes(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Grouo (boundinalRadionucride

Ac-227
Am-241
A._-242.

7 1933E-10 47 51 95 02 OC
1 3109E-02 4751 9502 00
2 2B35E-05 47 51 95 02 ° 0

O0E+00 34

Am-243 3 0938E-05 4751
C-14 I 2566E-04 0 0575 1 840Et12

C1-6 2 6624E-06 1.26E-04 2 53E-04 0 0850 1103Et12

Cm-243 502 000E+00 1.26E-03 2 52E-03 3 01250 7652E4111

Cm-244 95 02 0 00E+00 1.10E-01 220E-01 I 02250 9521E+11
95 02 0 00E+00 8 21 E+00 1 64E1+01 I o3750 4 140E+11

4751 9502 000+E00 201E-01 4 03E-01 I 05750 6816E+12
1 9753E-05 4751 95 02

Cs-1 37 1 9363E+00 4751
Eu-I54
Eu-155
Fe-55
H-3
1-129
Kr-8S
Np-237
Pa-231
Pb-21 0

+09

0 00E+00 3 1 -01 620E-01 2.2500 6 664E+06
9502 000E+00 6 95E-01 139E+00 27500 5 116E+05
9502 0 00E+00 2.16E-01 4 31 E-01 35s00 3 665E+03

47 51 95 02 0 00E+00 3 39E-05 6 77E-05 6 5.0000 1 417E+03
47 51 95 02 0 00E+00 450E+00 9 OOE+00 7 0DO 1 62sE+02
47 51 9502 0C t1 0000 1-867E+01

Ii
Ii

47 51 9 00
44242E-13 47!

Pm-147 21527E-02 2.05E+00

PU-238 2.31E+00 4 63E+00
95 02 0 0E+0 6 68E-02 1 34E-01

4751 9502 0 w 0E+0
Pu-241 2 0896E-01 4751
Pu-242 4 9910E406
Ra-226 +00 1 06E-10 2 12E-10

95 02 0 2OE+00 1 08E-09 2 15E-09 I-
4751 95 02 0 E+00 1 64E-04 3 28E-04
47 51 95 02 0 00E+00 6 10E-04 1 22E-03
4751 95 02 0 w0E+00

Sr-90 1 7949E+00 4751 9502 0C
Tc-99 4 0319E-04
Th-229
Th-230

1 74 8 30E-09 1 66E-08
006E+00 2 56EE-8 5 13E-08

4751
47 51
4751

95 02 0 oOE+00 1 13E-09 2 27E-09
95 02 0 00E+ 6 91 E-06
95.02 0 OOE+00 1 89E-05

1 38E-05
3 77E4-5 Thermal Power

uti (22 u UUO+I.KJ J zat-Uti Io tint-un4711 gs t LI U WEt+Wu 3 e~m-"

U-234 41311E-06 4751 9502 0OOE+OO 196E-04
U-235 -2 6572E-06 47 51 0 00 2 96E-03 2 83E-03
U-236 1 35762-05 47 51 95.02 0 0wE+00 6 45E-04

- - - - - -i - - -o7 .nn QCU1C7

0 sst 0o
3 93E-04
2 96E-03
1 29E-03

Nominal Heat Bounding
Output Heat Output
(Watts) 1Watst1

1.27E+00 2.s5E+00
Total TotalU-238 -2 269E18_-U 41 51 U WA

Y-90 1 7949E+00 47 51 9502
Other RadionucAides

I swtu4 I s

[I. Template &electio
ITempbtie Selection S

r Burnu Sinanary. and heeks'

Basis for Parameter Differences:From SFD Used
Reactor Moderator LW AND U ZRC HYDRIDE LW AND U ZRC10HYDRIDE

Fuel Claddbig SST SST
BOL HM Corstituents U U

ROL Enrkctment % 69 99795918 60 to 100

LU
1-

[3Bumup Summary (MWd)9 Basis for bumnup used in estimate:
From SFD EstImated

Nombal 4751 59 Nomnat tuin taken dredly Iron SF0 (correled to L!Wd
Bourd=ng 95.02 tndng unupo assurnedI tbe twtce ereneut tibn".

Ch~eck s

Estimated Bumupl
Sumup Multipiler Given Bumup Estimated EOL HM/Glven EOL HM

Nominal 07 Dt 0O8
Boundinge 0141

'Reactor shutdownr core removal, storage, shippig or otter date confinunrg that irradatioun ceased lor fuel

'Total bumto r afr fuel associated wihf this workheet must be divided by 60L heavy metal mass to gel specatc bumup values (MWdIUT)
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Fuel Radionuclide Inventory Worksheet

LFuciandTemplateinforsstion.,, E
Fuel Name TRIGA (FLIP) FFCR

SNFID#. 996
Fuel Units & Descr 6 - ELEMENT
Heavy Metal Mass BOL.0 955hg EOL-O 607kg

1I ROD Storage Ste INEEL

'Fuel decay t*trt date 2035
- Estimates as of 2030

Template TRIGA-FLIP (LW/J-Zrx. SST, 60 to 100% U)

'Tempiate Bumnup(MWd) 66.52
Template 8OL Heavy Metal Mass (MT): 0 000196

Tem-lae Decay Tame 5 years

Estimated
Canister usage

0108

,_

II Estimates t< - m x Xb b Y. Y. [ Gamma Sources

CIMWd From
Radionuclide Ternplate
Ac-227 2 8488E-10
Am-241 7.5767E-03

- Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWd)' (Cl) lnventones(Ci) Inventonies4Co)
I Energy Pbotons/sec

Group - (bounding)

is

679 74 0 00E+00 9 68E-08 1 94E-07 Avg MeV

679 74 0 00E+00 2 58E+00 5 15E+00 0 0150
679 74 0 00E+00 8.31 E-03 1 66E-02 0 0250

679 74 0 000E00 t1tSE-02 211 E-02 1 00375
Am-242m 2 4459E-05
Arn-243 30
C-14 67974 0 00E+00

CI-36 339 87 679 74 0 00E+00 3 00850 1t322E+13

339 87 679 74 0 C 01250 1362E+13

4 10t0E-03 339 87 O7 2.79E+00 02250 1 124E+13

1 2410EM 3T3 87 4M22E+02 8 44E+02 03750 S606E+12
-- --vc-w--J

LL
US-I 34 6 5454E-01 339 8 E+00 222E+02 4 45E+02

Cs-t 35 1 9753E-05
Cs-137 2 7375E+00
Eu-154 1 2324E-01
Eu-155 5 3037E-02

0.00E+00 6 71 E-03 134E-02
000E+00 9 30E+02

679 74 0 OE+00 419E+01
679 74 0 ME+00 1 80E+01 6.855.E+1

, I Fe-5s
I 3

1-129
Kr-85--
Np-237
Pa-231
Pb-210E Pm-147
Pu-238
Pu-239
Pu-240

- Pu-241
Pu-242
Ra-226

*- Ra-228

S 87 679 74 0 M0E+0 0 6215E+08

339 87 679 74 0 ME+M0 E+00 3 5000 7 314E+07

E-07 339 87 67974 4 85E-04 5 00D0 1 752E+04

2 4955E-01 339 87 679 74 ; 848E+01 1 70E+02 70000 2016E+03
3 4.12E-03 8 24E-03 I 110000 "2314E+02

3 3.82E-07 7 63E-07 I
1 2121E-05 339 87
1 1230E-09 339 e
6 1636E-1 0 00E+00 2 09E-11

679 74 0 OOE+00 3.84

339 87 67974 0 00E+00

4.19E-11
7 68E+02
3 73E+01
9 55E-01
7 84E-01

339 87 679 74

4.21995E-01
4 9910E-06
2 4008E-13
I 8220E-11

339 87
339 87
339 87
339 87

I 1 46E+02 2.92E+02
I 1 70E-03 339E-03
I 816E-11 63E-10

679 74

Ru-106 1 0343E-01
Se-79 1t2832E-05
Sn-126 1 2090E-05
Sr-9O 2 5646E+00
Tc-99 4 0319E-04
Th-229 7 7375E-1 1
Th-230 1.2211E-10
Th-232 2 3842E-1 1
TI-208 1 4313E-07
U-232 4 1927E-07
U-233 68491E-08

67974 0000E+00 6 19E-09
67974 0 00E+00 3 52E+O
67974 0 00E+00 436E-03
67974 0 00E+00 4.1 1 E-03
679 74 0 00E+00 8 72E+02

1t24E-08
7 03E+01
8 72E-03
8 22E-03
1 74E+03

339 87
339 87
339 87
339 87

1.37E-01 2 74E-01
2.63E-08 526E-08

339 87 679 74 0 00E+00 415E-08
339 87 679 74 0 00E+00 8 1OE-09
339 87 679 74 0 00E+00 4 86E-05

339 87 67974 0 00E+00 1 42E-04

339 87 67974 0 00E+00 2 33E-05
339 87 679 74 0 00E+0O 6 86E-04
339 87 0 00 1 46E-03 5 57E-04

8.30E-08

U-234
U-235

Thermal Power
Nominal Meat Bounding

Output Heat Output
(Watts) (Watts)

223a+01 4 45E+01
Total Total

U-236
U-238
Y-90

WI Other Radionuclides
31U. Template Selection

113575E-05 339 87 67974 0 00E+00 4 61E-03
0 00 9.71E-05 8 94

339 87 67974 0 00E+00
2 42E+03

i f Template Selection Summary
From SFD Used

Reactor Moderator LW AND U ZRC HYDRIDE ILW AND U 2RC HYDRIDE _

7Fuel C dding S5T SST
0OL NM Consoduenis U U

4 BOSL Enrichment % 70.05184872 60 o 1t0

FE Summary (MWd)' - EI

From SFD I Estimated

Basis for Parameter OFfferences,

lasis for burnup used In estimate-

I
Nomial _

Bounding_

27 421 339 S7lt~oiroal W-f takutated from Ie heay metal mass detkye
679 7418milme hrms assmeiedt bie hWl~ ramita bumnp

_ Chrects

Estirnated BumupI
Bumup Multer Given Bumup Estimated EOL HM/Given EOL HM

Nominal 104 100

Bounding 1 - 12.083

'Reactor shNtdwn core removal, storage, shippig or other date confirming thia irradation ceased for fuel
5
Total bumup for al fuel associated with this worksheet must be cdvkded by BOL heavy metal mass to get specific bumup values (MWd`MT)
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J _

Fuel Radionuclide Inventory Worksheet
L Fuel and Temlate Informateon,.' ; A

Fuel Name TRIGA (FLIP) FFCR OSU
SNF ID 8. 702

Fuel Units & Descr: 4 - ELEMENT
Heavy Metal Mass. BO-00 64kg EOL=0 617kg
ROD Storage Sute HEEL

'Fuel decay staut date: 2025

Estimated
Canister usage

11005 1

Estimates as ol. 2030
Template. TRIGA-FUP (LW/U-Znx, SST. 60 to 1 00O%., U)

'Template Bumup(MWd): 66.52
Template BOL Heavy Metal Mass (MT) 0.000196

Template Decay Time. 5 years

ILEstimates m x xb b Y. Yb Gamma Sources

Photon Total
Cu/AWd From Nominal Bounding Fuel Inrtal Activity Norrmnal Fuel Bounding Fuel Energy Photonsasec

Radionuclilde Template Fuel Bumrup (MWd)' Bumup (MWd)' (Ci) Inventones(Ci) Inventornes(Ci) Group (bounding)
Ac-227 2 8488E-10 21 67 43 34 0 OOE+00 6 17E-09 I 23E-08 Avg MhV
Arn-241 75767E-03 21 67 4334 000E+OO 1 64E-01 328E-01 00150 6993E+12
Arm-242m 2 4459E-05 21 67 43 34 0 00E+OO 5 30E-04 1 06E-03 0 0250 1 534Et12
Arn-243 3.0983E-05 21 67 4334 0 0E+OO 671 E-04 1 34E-03 00375 1 357E+12
C-14 1.2590E-04 2167 4334 000E+O0 273E-03 546E-03 00575 1 355E+12
Ct-36 26624E-06 21 67 4334 OOOE+00 5 77E-05 1 15E-04 00850 8430E+11
Cm-243 38244E-05 21 67 4334 000E+OO 8 29E-04 1 66E-03 01250 6769E+11
Cm-244 41t01E-03 2167 4334 0000E+O 889E-02 t 78E-01 02250 7164E+t1
Co-60 12410 E+00 21 67 4334 OOOE+00 2 69E+01 5.38E.01 0.3750 3575E+1I
Cs-134 65454E-01 21 67 43.34 .OOE+00 1 42E+01 2.84E+01 0.5750 5916E,12
Cs-t35 1 9753E-05 21 67 43 34 0 OOE+00 4 28E-04 8 56E-04 0 8500 1 085Et12
Cs-137 2 7375E+00 21 67 43.34 OOE+00 593E+01 I 19E+02 12500 4169E+12
Eu-t54 1-2324E-01 21 67 43.34 0 OOE+00 2 67E+00 5 34E+O 1 7500 5576E+09
Eu-155 5 3037E-02 21 67 43.34 000E+00 1 15E+00 230E+00 22500 4.371E+09
Fe-55 7 9555E-01 21 67 43.34 OOOE+00 1 72E+01 345E+01 27500 3962E+07
H-3 1 0531E-02 21 67 4334 0OOE+00 2 28E-01 4 56E-01 3.5000 4663E+06
1-129 71287E-07 2167 43.34 OOE+00 1t54E-05 309E-05 50000 1117E+03
Kr-85 2 49551-01 21 67 43.34 0 000+00 541E+00 108E+01 7.0000 1286E+02
Np237 12121E4-5 2167 43.34 OOE+00 2 63E404 525E-04 110000 1475E+01
Pa-231 1 1230E-09 21 67 43.34 00OE+00 2 43E-08 4 87E-08
PD-210 61636E-14 2167 4334 00OE+00 134E-12 267E-12
Prn-147 1 1302E+00 21 67 43 34 0 O0E+O0 2 45E+01 4 90E+01
Pu-238 5 4826E-02 21 67 4334 000E+O0 1 19E+00 238E+00
Pu-239 1 4056E4-03 21 67 43 34 0 OOE+00 3 OSE-02 6 09E-02
Pu-240 1 1536E-03 21 67 4334 000E+00 2SOE-02 5 OOE-02
Pu-241 4 2995E-01 21 67 43 34 0 00E+OO 9.32E+00 1 86E+01
Pu-242 4 9910E-06 21 67 43.34 0 OOE+00 1 08E-04 216E-04
Ra-226 24008E-13 2167 4334 0OE+00 520E-12 104E-11
Ra-228 8220E-11 21.67 4334 0OE+00 395E-10 790E-10
Ru-106 1 0343E-01 21 67 43 34 0 OOE+00 2.24E+00 4 48E+00
Se-79 1 2832E-05 21.67 4334 0 OOE+00 2.78E-04 556E-04
Sn- 26 1 2090E-05 21 67 43 34 0 00+00 2.62E-04 5.24E-04
Sr-90 25646E+00 21.67 4334 0 0E+00 556E+01 1 0E+02
Tc-99 40319E-04 2167 4334 0 .OE+00 874E-03 175E-02
Th-229 7 7375E-1 1 21 67 43 34 0 0.E+00 1.6f4-09 3 35E-09
Th-230 1 2211E-10 21 67 4334 0 00E+00 2-65E-09 5.29E-09
Th-232 2.3842E-11 21 67 4334 OOE+00 5.17E-10 1 03E-09
T2208 1 4313E47 21 67 43 34 0 OOE+00 3.1tE-06 620E-06
U-232 4F1927Eo07 21 67 43 34 0 PrE+O 9 r9e6 c 82Ee5 Thermal Power
U-2F3 6 8491eE-08 20 OE+OO t.48E-06 2 97Clad6 Ndngna Sheat Boundmg
U-234 2 0189E406 21 67 43 34 0OOOE+OO 4.37E405 8 75E4 outpurt Heat Outp>ut
U-235 -2 6572E406 21 67 0 00 9 67E-04 9 09E404 9 67E404 (Watts) (Watts)
U-236 1-3575E-05 21 67 43 34 OOO0E+OO 2.94E404 5 86E404 t.A2E+00 2 84E.00
Ut-238 -2 2698E408 21 67 000 6 47E-0 6 43E405 6 47E-0 Total Total
Y-90 2 5646E+00 21 67 43 34 0 OOE+OO S 56E+0t 1 11E+02
Other Radiontucides 7 72E+Ot I 54E+02

Bu1u Template Secdon Sumry, Burnup Su yi, and Cueckus . ..... in etima
Template Sele~ctron Sumrnary

From SFD Used Basis for Parameter Dfferences
Reactor odrvtor | W AND uZIRC HYDRIDE LW AND u ZaRC HYDRIDE

Fud Cladding I SST SST
830L Htt Consients | U U

BOt Enrihm nt % e 69 9 60 to tOO

Bumup Summary (MWd)' Basis for bumup used ir estimtate,
Frorn SFIt Estimtedt

Nominal| 6 031 2t16 Norr "a raWae tm the heavy nemW maiss destoyed
souetn |43.34 60wdrV bun asste lo be Wice roail hrmP

Checks .

Estimated Bumup
BunupG Mult Given Bumur Estimated EO HMM/Glven EO HNM

Bourdni 0-20

'Reactor shutdown, core removal, storage. sipping or other date conirming that Irraiaton ceased tor tuet

'Total butns for al0 fuel associated wcdi the worksheet must be dvided by 00L heavy metal mass to get speafic burnW values (MWdMT)

Li
I I

'j
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Fuel Radionucihde Inventory Worksheet

p.Faet aTIjeafflate Infonmmbon
Fuel Name TRIGA (FLIP) FFCR SO KOREA

SNF ID : 733
Fuel Units & Descr: 4 - ELEMENT
Heavy Metal Mass SOL.0 638kg EOL-0 561kg
ROD Storage Site INEEL

'Fuel decay start date 1997

Estimates as of 2030
Template TRIGAFLUP (LWA/UZrx SST. 60 to 100%. U)

'Template Bumup(MWd) 66.52
Template SOL Heavy Metal Mass (t11) 0000196

Template Decay Time 25 years

Estimated
Canister usage

18x10

1. Es-isniates -m m X. b Yn Yb f Gamma Sources

CI-lCMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide C - Template Fuel Bumup (MWd)f Bumup (MWd)' '(C) 'InventorWe(Ci) lnventories(CI)
Energy Photons/sec
Group (bounding)

- -- P E .5.1 0.t6E-09 fj 131 E+00 7 62E-08 1 52E-07 Avg teV
E+00 1 1tOE+00 2 20E+00 0s0150 129OE131 4973E-02 73

An-242m 2 2324E-05
An-243 3 0923E-05
C-14 t 2559E-04
CI-36 2 6624E-06

0 OOE+00 1 64E-03 3 28E-03 I 0 0

3 37 146 74 0 OOE+00 2 2
3 37 146 74 0 00E+00 9 2 E+12

73 37 14674 oC 0 0350 1 505E+12

Cm-243
Cm-2

E-05 7337 146 74

E-03 73 37 146 74
E-02 73.37 146 74

0C

Cs-1

3 45E-03 = 01250 1 028E+12
1 40E-01 - 280E-01 02250 t300E+t2
657E+D0 1.31E+01 03750 5645E+l1
5 80E-02 t.t 6E-01 0 5750 9436E+12
1 45E-03 290E-03 08500 t.5+86.11

E-04 73 37 146 7
I 9753E-05 73.37
1.7243E+00 t.27E+0_z . 2.bt+UZ 17500 4A72.09

Eu-t 54 2A6
Eu-155 3.24
VFis 31 861

09E-02 0 00E+00 t 81E+00 3 61 E+00 1 7500 4.457E+09
4 0 00E+00 2.38E-01 SA211E+06

146.74 0 00E+00 2 83E-C 7 413E+05
4.312E+03

1jl129

Pa-231
Pb-2106
Pm-147

11-! Pu-238
I Pu-239

_ . _ 146 74 * 0 00E+00
73 37 14674 oa I 5 0000 19302E+03

73 37 146 7 1 01E201 7 0000 2101E+02

1 2219E-05 73 37 8 97E-04 1 79E-03 t 1 0000 2 40sE+ot

2 0701E-09 OOOE+OO 1 52E-07 3 04E-07

1 3279E-1 0 OOE+00 9 74E-11
146 74 0 OOE+00 4 22E-01
14674 0 OOE+00 3 4

Pu-240

73 37
73 37
73 37
73 37
73 37

146 74 0 OOE+00
144 74 0 OOE+00
146 74 0 02E+00
146 74 0 00E+00

8 48E-02 70E-01
1 21E+01 241E+01
3 66E-04 7.32E-04
3 99E-10 7 98E-10Ra-226 5 4390E-12

Ra-228 23437E-1 1
Ru-1i06
Se-79
Sn-126
Sr-90

1.1115E-07
146 74 0 OOE+00 1 72E-09 3 44-09
14674 000O+OO 816E-6 t63E45
146 74 0 OE+00 9 412-4 1088-03
146 74 0 2E+.00 887E-04 1 77E-03

73.37 146 74
146 74Tc-99 4 0319E-04 73.37

Th-229 2 4023E-10 73.37
Th-230 9 6948E-10 73 37
Th-232 2 3857E-1 1 73 37
TI-208 1 3982E-07 73.37

U-232 3 7943E-07 73 37

0 00E+00 1.17E+02 2 34E+02
0 0OE+00 2 96E-02 5 92E-02
0 OOE+00 1 76E-08 3 53E-08
0 OOE+00 7 t1 E-08 1 42E-07
0 00+00 I 75E-09 3 SOE-09
0002E+0 t 03E-05 2 05E-05
0 002+00 2 78E-05 5.57E-05

1 02E-05
U-233 6 9
U-234 5 A
U-235 -2.f
U-236 t3
U-238 -2
Y-90 1.5

9814E-08 O.OOE+00 5 122-06
0 OOE+00 3 97E-04
9 65E-04 770E-04

t 02E-05
Thermal Power

Nomnual Heat Bounding
output . Heat outu
(Watts) (Watts)
1 68E+00 337E+00

Total Total

000

3576E-05 146 74 0 OOE+00 9 96E-04
0 00 6 44E-05 6 27E-05

146 74 0 0.E+00 172E+02
1 2427+02 ! 49E+02 I

1
Template Selection Summary

From SFD Used

IRector Moderator LW AND U ZIRC HYDRIDE LW AND u ZIRC HYDRIDE

Fuel Cladding SST SST

BOLHMCOnsituents U U

iBOL Enrichment % 6998432602 f0 to1 00

~j jBumup Summary (MWd)' F
IFrrom SFD Estimated

Basis for Parameter Differences'

Basis for bumup used In estimate-

I
Nominal 30 071 - -. 337 73 T 37Pkrrin ctctlaed hor toi heavy sfalW mma desJ oyec

Boin ing I! I - 1487-4J8 =0iad lor p s ur di be hvice sismoa tiur54
.

lChecks

Eshtrated Bumupf
Burnup utiplir Given sumup Estimated EOL HUGiven EOL HM

Nomn 034 2 441 1 ool
Boundng I ;8F

'Reador shulndown. core removal strage. shlppmig or olher date confirmingi1 that irraditon ceased for fuel

"Total bumrp for all tuel associated wilth this worksheet must be dvided by BOL heavy metal mass to get specific burnrp values (MWkdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template lnfornstioaijn --te

Fuel Namn TRIGA (FUP) MEXICO
SNF ID * 493

Fuel Units & Descr 35. ELEMENT
Heavy Metal Mass. BOC=6 86kg. EOL=6825kg
ROD Storage Srte. INEEL

'Fuel decay sart date: 2010
Estarntes as of. 2030

Template: TRIGA-FLIP (LWAJ-Zrx. SST. 60 to 100%. U)
'Template Bumup(MWd): E6 52

Template aOL Heavy Metal Mess (MT): 0 000196
Tenolale Decay rn-e no -ears

Estinated
Canister usage

j 032

l

1. Estinatcs .2- m X. Xb Y. Yb Gamma Sources

Photon Total
Ca/MWd From Nominal Bounding Fuel iitnal Activity Nominal Fuel Bounding Fuel Energy Photonsasec

Radionuclide Template Fuel Bumrup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) hnventories(Ci) Group (bounding)
Ac-227 7 1933E-10 6467 12934 0 00E+00 4 65E-08 930E-08 Avg MeV
Am-241 1 3109E-02 6467 12934 0006+00 848E-01 1.70E+00 00150 1284E+13
Am-242m 2.2835E-05 64 67 129 34 0 00E+00 1 46E-03 2 95E-03 0 0250 2 662E+12
Am-243 3 0938E-05 64 67 129 34 0 00E+00 2 00E-03 4 OOE-03 0 0375 2.347E+12
C-14 1.2566E-04 6467 12934 000E+00 a13E-03 1 63E-02 00575 Z50SE+12
CI-36 2 6624E-06 64 67 12934 0.00E+00 1 72E-04 3 44E-04 0 0850 1 5016+12
Cm-243 2 6563E45 64 67 129.34 0 00E+00 1 72E-03 3 44E-03 01250 1 042E+12
Cm-244 2 3106E-03 64 67 129 34 0 00E+00 1 49201 2 99E01 02250 t291E.12
Co-60 17273E-01 6467 12934 000E+00 612E+01 2-23E+0 03750 54635E.1
Cs-134 42408E-03 6467 12934 000E+00 2 74E-01 549E-01 05750 93t 12
Cs-135 97253E4-5 6467 12934 000E+00 126E-03 2 155E3 085C0 1923E+tt
Cs-137 159367E+o0 64 67 129 34 0 00E+00 1 25E+02 250E+02 12500 1 70E+12
Eu-154 3 6816E-02 64 67 129 34 0 006+00 2 38E+00 4-76E+00 t 7500 S113E+09
Eu-155 6 5259E-03 64 67 129 34 0 006+00 4 22E.1 8 44-011 2500 9070E+Ot
Fe-54 1 4627E-02 64 67 129 34 000E+00 946E-01 1.89E+00 17500 t9t3E+05
H-3 4 542 -013 64 67 129 34 0 00E+00 2 94E301 S 87E-01 3 6+0 4 990E+03
I-129 741287E-07 6467 129.34 000E+00 461E-045 9.22E405 50000 930E+03
r-685 9 4663E2-2 6467 129.34 000E+00 6 1261+00 122E+01 7 0000 22t7E+02

N,-237 122172E65 5 64 67 129.34 0 00E+00 7 87E-04 57E3 1100090 ZS42E+0t
Pa-231 6912E-09 6467 129.34 000E+00 09E-047 2.19E4-07
Ps-210 4 4242E-13 6467 12934 0006+00 286E-101 5172E-10
Pn-147 1 2027E-02 64 67 12934 0 00E+00 1 39E+00 2178E+00
Pu-238 4 8707E-02 64 67 129 34 0 00E+00 116+00 6 30E+00
Pu-239 1 40319-04 64 67 129 34 0 00E+00 9 09E42 1582E-01
Pu-240 1 559E4-3 6467 129.34 00E+00 7 48E-02 250E-08
Pu-241 2 0896E-10 64 67 12934 0 00E+00 3 35E+01 6870E+01
Pu-242 42993057 6 6467 12934 000E+00 323E-04 646E-04
Ra-226 2 2179E-12 64 67 129.34 0 00E+00 1 44E-10 2 88E-10
Ra-Z28 2 265E-11 64 67 129.34 0 00E+00 1 47E-09 2193E-09

u-106 3 4516E-06 64 67 12934 0 00E+00 2 23E4-04 4A6E-04
Se-79 1 229E-05 64 67 129.34 0 00E+00 8 3E-04 1.66E-043
Sn-126 - 208E7-05 64 67 12934 0 0E+00 7 82E-04 1-56E-03
Sr-90 1 7949E+00 64 67 194 0OE0 6+2 23E0
Tc-99 4 0319E404 64 67 12934 000OE+00 2 61E402 521tE402
Th-229 1 7468E-10 64 67 12934 0 00E+00 1 13E87 8 2126E-08
Th-230 2 3984E-10 64 67 12934 0 94E+00 3 49E48 6 98E4-08
Th-232 21357E-11 6467 12934 000E+00 1 54E.6 9 3+09E2 9
Tl-208 1 4546E407 64 67 129 34 0 00E+00 9 41E406 I 88E405

U-232 3 9687E407 64 i7 12934 0 10E+00 2 57E05 513E405 Themal Power
U-233 6 9272ESo8 64 67 129 34 0 00E+00 4 48E46 8 96E4 Nomial Heart Bounding
U-234 4i131 1E406 64 67 129 34 000OE+00 2 67E404 5.34E404 Output Heat Oulpult
U-235 -2 6572E406 64 67 0 00 I 04E402 I 02E402 I 04E402 (Waft)s (lwafts)
U-236 1 3576E405 64 67 129 34 000DE+00 08 78E04 I1761E43 1J74E+80 3 47E+X0
U-238 -2 2698E408 64 67 0 00 6 94E404 6 93E404 6 94E404 Total Total
Y-90 1 7949E+00 64 67 129 34 000OE+00 t.16E+02 2 32E+02
Other Ratdonuclies 1.23E+02 2 46E+02

III. Template Sedection Summry, Bfurip, Sunsay, and Checks t $ti:
Template Selection Summary

From SF0 Used Basis for Parameter Ditferencesa
Reector Mdror ZLwCANOuZRC HYDRIDE LW AND u ZIRC HYDRIDE

Fuel Clddg SST SST
BOL HM Constituents U U

BaOL Enrichment % 69 89795918 60 to 1t0

Bumup Summary (MWd)_ Basis for bumup used in estimate:
From SFD Estimated

Nominal 64671 332e Noml tulsp taken direc ytan SF0 (med to MW4
Bounding | 129 34 toudirg turip aumed to b hce ra b

Checks

Estnmated Bumup/
Gumup Mutipe Given Burnup Estimated EOL HM/GIven EOL HM

Nominal 03 051 1
Bounding op ~ c6

'Reactor shutdown. core removal, storage, shpping or other date cornfrving that Irradation ceased for furl

'Total bumup for all fuel associated Ih fitis worksheet must be divided by HOL heavy metal mas to get specific bumu4 values (MWdrtMT

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet

1L Fuel and Template Informeaion > , _
Fuel Name TRIGA (FLIP) OSU

SNF ID s 240
Fuel Units & Descr 87 - ELEMENT
HeavylMetal Mass BOL=17.0S2kg80 EOL15625kg
ROD Storage Site INEEL

'Fuel decay start date 2025
Estinates as of 2030

Template TRIGA-FtUP (LWlU-Zrx SST, 60 to 1t0-. L)

'Template Bumup(MWd) 66 52
Template BOL Heavy Metal Mass (M) 0 000196

TemDlate DecayTire 5 years

Estimated
Canister usage

18x107
078

#4

3..IEsuttutes - In m Xi b Y. Yb Gamma Sources

CilMWd From I Nominal Bounding Fuel Initial Activity 'Nominal Fuel Bounding Fuel

madinnuitde Template Fuel Bumup lMWd9 Bumup (MWdp MC) lnventories(CI) ' Inventorne(QC)

Photon Tota
Energy Photons/sec

I Group (bounding)

Ac-227 1.- _L 444 b=n1,356 06 2,71Z 1Z o UUC+W
1.356 06 2,712 12

7 73E-07 Avg MeV
2 05E+01 t0150 4 376E+14
6 63E-02 I 00250 9603E+132 4459E-05 1,356 06 2,712 12

3 0983E-05 1,356 06
1 2590E-04 1,356 06

2.71 4.20E-02 8 40E-02 0 0375 8 494E+13
1 71E-01 341E-01 0 0575 8.478E+13

CI-36 2 6624E-06 E+00 3 61 E-03 7.22E-03 0 0850 5.275E.13

CM-243 3 8244E-05 :+00 5.19E-02 1 04E-01

Cm-244 4 1
Co 601 2
Cs-134 6 S

0 0E+00 5 56E+00 1 1
2.712.12 0 00E+00 1 68E+03

01250 4236E+13
02250 4483E+13
0 3750 2237E+13
0 5750 3702E+14
0 8500 6792E+13

2.712 12 0 00+00

Cs-135
___ Cs-1 37

_ Eu-i 54
Eu-1 55

1 Fe-55

I 2-129
Kr-85

I Np-237

1.356 06 2.712 12
3 1,356 06 2.712 12
1 1,356 06 2.712 12

1.356 06 2,712 12

0 E+00
J 12500 2609E+14

1.2324E-01 3 34E+02 17500 3 483E+ 1

719E+01 1-44E+02
1 08E+03 2.1 6E+03

0 w0E+00 1 43E+01 2.86E+01

22500 2735E+11
2 7500 2 480E6,0
3.5000 2 918E+08
5 0000 6 991 E+04
7 0000 8045E+03
11 0000 9 233E+02

2.71212 0 00+00 9 67E-(
1.356 06 2.712 12 0 00E+00
1.356 06 2,712 12 0 00E+w0
1.356 06 2,712 12 0 0 3 05E-06

i F b.-210 6 1636E-14
it Prn-147 1 1302E+00

9J Pu-238 5 4826E-02

1.356 06 2,712 12 DC 1 67E-10

1.356 06 2.71 3 07E+03

1,356 06 7 43E+01 1 49E+02

Pu-239
Pu-240
Pu-241
Puo-242

1 40566E-03
1 1536E-03
4 2995E-01

0 OOE+00 1 91E+00 3 81 E+00
0.00E+00 1.56E+00 3 13E+00

1.356 06 2,712.12 0 00E+00
1.356 06 2,712.12 0 00E+00
1.356 06 2.712 12 0 ODE+00

5 83E+02
6 77E-03

-11 1,356 06 2.712 1
_Ru-106
Se-79

I Sn-126
i Sr-90

Tc-99
Th-229

1 0343E-01
1-2832E405
1 20905-05

1.356 06

0 00E+00 2 47E-08 4 94E08
0 00E+00 1 40E+02 2 81 E+02
0 00E+00 1 744-02 348E-02
0006E+00 1 64E-02 3.28E-02

06 2.71212 0 00E+00
3 06 2.71212 0 00E+00

3 48E+C

E-11 1,356 06
-10 1.356 06

2,712 12 0 00E+00
2.71212 0 00E+00
2 71212 0 00E+002 qfl42_1 I I 3r56 rA

-

2 1OE-07
3 31E407 J
6 47E-08 J
3 88E604
I 14E-03 Thermal Power

86E604 jNominal Heat Bounding

1 4313E-07 1,356 06 2,712 12 0 1
4 WnnL-e 1.5 JO C., it io -rU o
4 1927E47U 1 ,35ff Uf

2,712 12 0 16 8491E-08 1.356 06
2 ni %tar:" 1 06ul fl 2.74E-03 5 48E603 Output - Heat Output
o U | o J C W _ _ A A

U-235
. , U-236

U-238
Y- Y-90

W Olther Radionuclides

-2 6572E-06
1 3575E605
-22698E-08

1,356 06
1.356 06

2 222E-02 2.58E-02 (Watts) (Watts)
1 1.84E-02 368-2 8.89E+01 I 78E+02
3 1 69E-03 1.73E-03 I Total Total

2,712.12 0 0DE+00 3.48E+03 6 96E+03
4 83E+03 9 66E+03

4 , .I U . - enmplate belecuo bummnrv. stumip bwimy", i S _
I Template Selection Summary _

From SFD Used -L

f Reactour oator LW AND U ZIRC ilY~iDFDE LW AND u ZIRC HYDRIDE
Fuel Cladding S. ST

BOL HM Conents I tU U
_f ~~ ._ -In nknn 9 ~iss8 wt n

Bars for Parameter Differences-

I- Bumup Summary (MWd)2 BaPsis for bumup used In estimate:
From SFD Estimated

Nomial 482.251 1 * w u06 Nnu up m led trom the heay rrelal as desbed

Bounddmg 2J71212 3 nuxkg burrp Asssed late tblce roinal brrjp

Checks
Estimated BuSui

Bumup, Multiplier Given Bumup Estimated EOL HM/ven EOL HM

Nominal |02 Z81 1
Bounding 0 47

I

0
'Reador shutdoin, core removal, storage, shipping or other date conlirnsng that Irradiaton ceased for tuel

'_Total bumup for all Wel assodated w18h ths worksheet must be dvlded by BOL heavy metal mass to get specific bumnup values (MWd4MT)

ha
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Irnf-r-tnkon-

Fuel Nwme: TPIGA (FLIP SLOVENIA
SNF ID 1 :495

Fuel UnIts & Descr 26 - ELEMENT
Heavy Metal Mass: BOL=4 987kgt EOL.4 69kg
ROD Storage Site, INEEL

'Fuel decay alert date. 1999
Estimates as of: 2030

Template: TRIGA-FtP (LW1U Zrx. SST, 60 to 100%. U]
'Template Burnup(MWd): 66852

Template SOL Heavy Melt Mass (Mn): 0.0196
Tempbate Decav, Time: 25 years

Estmated
Canister usage

18 x10
0.23

H. Fsfimtesi . X. X. m Y. xY.~~~~~~~ Gamma Sourres

Photon Total
Cs/MWd From Nominal BoundinigFuel In"ttaActivity Nomina lFuel BoundingFuel Energy Photonsisee

Radionuclide Template Fuel Burnup (MWW) Bumup (MWW ~ (C i) InventoriesCi) Inventones(C) Group (bounding)

Ac-227 1 0386E49 281 70 56341 0 OOE+00 2 93E-07 1 85E-07 Avg MeV
Am-241 1 4973E-02 281 70 56341 0 00E.00 4.22E+00 8 44E+00 02150 4959.13
Arn-242m 2 2324E405 281 70 563 41 000OE+00 629E403 1.265E42 0 0250 1025E+13
A-243 3 0923E-05 281 70 56341 0 OOE+00 8.715E03 174E02 00375 9011E+12
G-14 12559E-04 28170 56341 000E+00 354E-02 708E4-02 00575 9682E.12
Cl-36 2 6624E406 281 70 563 41 0 00E+00 7 50E-04 1 50E403 0 oaso S5780E+12
Cmn-243 2 3527E405 281 70 563.41 0 00E+00 6 63E403 I 33E402 o0tzso 394615.12
Cm-244 I 90921E43 281 70 563 41 0 00E+00 5.38E401 I 08E+00 0 2250 4 99315+12
Co-60 8 9552E402 281 70 563 41 0 00E+00 2.52E+01 5 05E+01 0 3750 2Z167E&12
Cs13 7_04-4217 6 1 0OE0 .3-1 44E0 0 5750 3623E*13

Cs-135 1 9753E-05 281 70 56341 0 OOE+00 556E-03 1 11E-02 06500 6088E.11
Cs-137 1 7243E+00 28170 563.41 000E+00 486E+02 971E+02 1.2500 4121E.12
Eu-154 2 4609E-02 281 70 563.41 0 OOE+00 6.93E+00 I 711E.10

Eu-I55 3 2456E-03
Fe-55 3 8605E-03
H-3 34

3 00E+00 2 01 E-04 4 02E-04 5 0000 7 027E+03 14563 41 0 00E+00 1.93E+01 3 86E+01 7 0000 8 068E+02
281 70 563.41 0 00E+00 3 44E-03 6-88E-03 I 11 o00 9 247E.01

Pa-231 2 0701E-09 28170 56341 0 00E+00 5 83E-07 1.17E-06
Pt-210 1 3279E-12 281 70 563.41 0 C
Pm-147 5 7517E-03 LiPu-238

0 00E+00 3 96E-01 791 E-01
281 70 563 41 0 00E+00 3.26E-01 6.51 E-01

Pu-241 1 6431E-01 281 70 56341 000E+00 4 63E+01 926E+01
Pu-242 49910E-06 281 70 563.41 000E+00 1 41E-03 2.81E-03
Ra-226 5 4390E-12 281 70 56341 0 00E+00 1 53E-09 3-06E-09
Ra-228 2 3437E-1 1 281 70 563 41 0 00E+00 6 60E-09 1.32E-08
Ru-106 11115E-07 28170 56341 000E+00 3.13E-05 6.26E-05
Se-79 1.2829E-05 281 70 56341 000E+00 361E-03 723E-03
Sn-126 1 2088E-05 28170 56341 000E+00 341E-03 681E-03
Sr-90 1 5935E+00 281 70 56341 0 00E+00 449E+02 8 9BE+02
Tc-99 4 0319E-04 281 70 563 41 000E+00 1 14E-01 227E-01
Th-229
Th-230
Th-232
Tt-208
U-232

2 4023E-10

56341 000E+00 6 762E09 1.34E-08
281 70 56341 000E+00 3 94E605 7.88E-05 _ _ _ _

28170 56341 000E+00 1 07E-04 2.14E-04 Thermal Power
281 70 563 41 0 00E+00 i97E-05 3 93E-05 Nonmnal Heat Bounding
281 70 563 41 0 00E+00 1 52E603 3 05E-03 Output Heat Output

(Watts) (Watts)-2.6572E-06 281 70 0 00 754E-03 6 79E-03 7.54E-03
563 41 0 00E+00 3 82E-03 7.65E-03 6 46r.00 12sE.01
0 00 803E-04 4 97E6-4 5 03E-04 Total Total

I

+00 281 70 563 41 0 00E+00 4 49E+02 898E+02
Other Radionurtudes

HL Teuplate Selection Sunuisery, Burns
ITemplate Selection Summary

4 77E+02 9 54E+02
- " 0 -1, , --11

From SFD Used E
Reactor Moderator- LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
0OL HM Constituents-| U U

BOL Enrichment % 69 96306689 60 to 100

Basis for Parameter Differences: JI
-.|Bumup Summary (MWd)'

L Bounding

Basis for bumup used in estimate:

71 Nsr buMV calcuated lrom the w Mt mass deshnyed
jaoia bump osbw assuedtobtesarl ni

Checks Nl3

Estimated Burnupl
Bumup tultipler Given Burnup Esteneted EOL HM/Glven EOL HM

Nmcmiall O t7 3.0 FO 0
Bounding-1 0 33 5__

'Reactor shutdown. coere rmoval storage, shipping or other date confirming that madatbon ceased tor fuel

'Total bumup ftr all fuel associated wfi this worksheet must be dlvtded by BOL heavy metal mass to get speafic bumtup values (MWdMT)

II
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Fuel Radionuclide Inventory Worksheet

JLFuel and Template Information '-"-_,- 
Estimated

Fuel Name TRIGA (FLIP) SO KOREA 'Fuel decay start date 1996 Canster usage

SHFne ID 494 Estimatesasof 2030 18"x10

Fuel Unis & Desct 114- ELEMENT Template TRIGA FLIP (LWIU-Zrx SST. 60 to 100/ U) 103 |

Heavy Metal Mass- BOL.21 66kg EOL'19 106kg `TemnptaH e Burup(MWd): 66 52

ROD Storage Site INEEL Template BOL Heavy Metal Mas" (MT): 0 000196
Tamrniat. flc. Thne- 25 years ____________

11. Esbrmttes X.m ,nb - Y. Yb Gamma Sources

Photon Total

CIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel . Bounding Fuel Energy Photonsfsec

Radionuclide Template Fuel Burnup (MWdf Burnup (MWd)f - (Ci) inventories(Ci) Inventories(C1) Group (bounding)

Ac-227 1 0386E-09 2426 99 4.,53.99 0 OOE+00 2 52E-06 5 04E-06 Avg 1eV

Am-241 1A.973E2 242699 4,853.99 000E+00 3 63E+01 7 27E+01 00150 4267E+14

Am-242m 2 2324E-05 2,426 99 4,853 99 0 00E+00 5 42E-02 1 08E-01 0 0250 8 834E+13

Am-243 30923E-05 2.42699 4.85399 000E+00 7.50E-02 1.50E-01 00375 7764E+13

C-14 1 2559E-04 2.42699 4899 9 000E+00 305E-01 616-01 00675 8341E613

CI-36 2 6624E-06 2,426 99 4.853 99 0 00E+00 6 46E-03 1.29E-02 0 0650 4 979E+13

Cm-243 23527E-05 2.42699 4,85399 000E+00 571E42 14E-01 01250 3400E+13

m-244 1 9092E-03 2,426 99 4,85399 0 00E+00 4 63E+00 9 27E+00 02250 4 6302E+13

Co-0 8 9552E-02 2.42699 4,8s399 0 00E+00 17E+02 4 336+02 0 3750 1 967E+13

Cs-134 7.9074E-04 2,426 99 40 10E+00 1 92E+00 3 84E+00 0 5750 3121E+14

Cs-135 2 0750165 2,426 99 4,853 99 0 00E+00 4 79E02 9 09E402 os505 s 245E+12

Cs-137 1 7243E+00 2,426 99 4,853 99 0.00E+00 4318E+03 8 37E+03 12500 3.91E+13

Eu-154 24609E-02 2,42699 4,85399 000E+00 5.97E+01 .19E+02 17500 1474E411

Eu-155 32456E-03 2,42699 4,853 99 0 00E+00 1.1E+00 1258E+021 2200 793E+0

Fe-SS 3 8605E-03 2,426 99 4.853 99 0 00E+00 9,37E+00 6.87E+01 2 7500 2.4s2E+oi

H-3 314305E-03 2,426 99 4,85399 0 00E+00 833E+00 5167E+01 30 lA26E+oS

-129 7.1267E4-07 2,42699 4.85399 000E+00 1 73E03 346E+03 5000 6054E+04

4 689536E-02 242699 4,853.99 0006+00 1166E+02 2426+02 70000 6951E+03

NR-226 54319E405 2,42699 4,85399 000E+00 2 697E82 693E-02 8 1000 7s6E+02

Pa-231 2 07016E- 242699 4,85399 0.00E+00 502E6-0 1 01-07

PR210 1116-07 2,426.99 4,853799 0.00E+00 327E0-04 5406049

Pm-147 1 7517E-03 2426.99 4.853 99 0 00E+00 1 6-E02 6 23J9E+012

Pu-238 4 6828E-02 2,42699 4,853 99 0 00E+00 .1 4E+02 2827E+02

Pu-239 1 4048E03 2,42699 4,853 99 0 00E+00 3 41E+00 6 82E+00

Pu-240 1.1 563E-043 2,426 99 4,853 99 0 00E+00 2 81 E+00 5 61 E+00

Pu-241 6.431 E-1 2.426 99 4,853 99 0 00E+00 53 99E+02 7 9E+02

Pu-242 4991046-0 2,42699 4,853.99 000E+00 1.21E-02 242E-02

Ra-226 524390E-12 2,42699 485399 000E+00 132E-8 264E-08

Ra-228 2 3437E-1 242699 485399 0.00E+00 5369E-4 1.14E647

Ru-16 1 1115E4-07 242699 4,85399 000E+00 2.70E44 5140Em4

-279 6 281E465 2,426.99 4,85399 0 00E+00 31 66E-042 623E-042

Sn2126 4 2088E-05 2,42699 485399 0 00E+00 2 93E-02 2 87E402

Sr-90 - 6935E+00 2.426 99 0 00 28-0 02E+00 3 87E+03 7 73E+03

Tc-gg 4 0319E04A 2,426 99 4,8_A53 99g 0 00E+W0 9 79E-01 1 96E+00

Th-229 2A123E-10 2,426 99 4,853 99 0 00E+00 5 83E-07 1.17E6-0

T-230 9 6948E-10 2,426 99 00 026E+00 2135E-06 4.71E-036

Th-232 2-3857E-t1 2,29 4839O0E+00 5.79E408 1.16E407

f 908 1 3982E307 2,42699 4.853 99 0.00E+00 3839E404 679E4Ae8

U-232 3a7943E4e47 21426099 4,853899 0 0 921E t84E403

U-233 6 9814E4 ,2.9 4839 0 00E+00 t69E04A 3 39E044- Nonunal Heat Bounding-

U-234 5 4059E4 2.4269 4,853 99 000OE+00 t 31E402 2 62E402 Output Heat Output

U-235 -2 6572E406 2,426 99 o 00 3 28E402 2 63E402 3.28E402 (Wafts) (Wafts)

U-236 t37ES2,426 99 4,853 99 0 00E+00 3.29E402 6.59E42r s s7E+rn I 11E+02

U-238 -22664 226989 000 2tE3 1E428E403 T otal Total

Y-90 ~ tS935E+0 2,426 99 4,853 99 0 00E+00O 87E+03 7.7E+43

OtherS~ - R.oncSes 
4 11E+03 8.22E+03

Template Selecton Summar _
From SFD Used

Reactor Moderator: AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE

Fuel Cibklig- SST SST

BOL HM Constituents U U

BOL Enhment % 70 60 to610C

Butrnup Summary (MWdd)V
Fromi 50 Estaimated

Nominal 816761 2426

Bounding | 4Z 9t

iCheck- ,

asis for Parameter Ddferences

lasis for burnup used in estimate,

eonnal bunq cakilaed tom tie fieavy meta mass destroyr

owing bhrw assumed ID be bice rnima burrW

Estimated Bumiup/
Bumup Multipler| Given Burnup Estnated EOL HWGlven EOL HM

Nominal 033 
2.97J -1.00|

XBounding O r.

Reactor shutdwri core reroval storage,epping orOther ate confimg that irradalon ceased iortfueI

iTotal bumul for alt fuel associated with tes worksteef must be dvided by BOL heavy metal mass to get speific bumup values (MWSMT)
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Fuel Radionuclide Inventory Worksheet -
L Fuel and Template Information .cc > ,'

Fuel Name TRIGA (FLIP) TEXAS A&M
SNF ID r 239

Fuel Units & Descr. 7- ELEMENT
Heavy Metal Mass: BOL.1372kg EO1_ 182kg
ROD Storage Site. INEEL

'Fuel decay ~t date. 1976
Estimates as of. 2030

Template TRIGA-FLIP (LWAU-Zx. SST. 60 to 100%. U)
'Tempblt Bumup(MWd): 66.52

Template SOL Heavy Metal Mass (MITI 0900196
TemplateDecay'ime- 50 years

Estimated
Canster usage:

18sx10'
I 006

II. Eshutes,. , ' m X. xb b Y. Vb Gamma Sources

Photon Total
CUIMWd From Nominal Bounding Fuel Inial Activity Nominal Fuel Bounding Fuel Energy Photonsisec

Radionuclide Template Fuel Bumup (MWd)" Bumup (MWd)f (CI) - Inventones(Ci) Inventones(Ci) Group (bounding)
AC-ZZ e U/f/b-OY 1m 8u 8u 59t U OuE+UU 3 75L-07 7.4

i 6777E-02 18029 360 59 0 OOE+D0 3 02E+00 60
1 9919E-05 18029 360 59 0 00E+O0 3 59E-03 7.1 8E-03 _ _ _

180 29 360.59 0OOE+00 556E-03 1.11E-02 0 0375
360.59 0 OOE+00 2 28E-02 4 51 E-02 0 0575 3 442E+12

Ci- 4 80E-04 9 60E-04 0 0850 2.028E+12
Cm-243 1 2813E-( E-03 4 62E-03 0 1250 1332E+12
Cm-244 73361E-04 31 02250 1 750Es12
Co-60 3.3494E-03 180 29 360 59 0 3750 7617E11
Cs-134 1 7799E-07 180 29 360 59

I 9738E-05 180 29 360 59 0 0OE+00 3 56E-03

Eu-1 55 9 8812E-C

360 59 0 00E+00 1.75E+02
360 59 0 DOE+00 5 93E-01
360 59 0 O0E+0- 1.78E-02
360 59 0 OOE+.00 91E-04
360 59 0 OOE+00 1 52E-01
360 59 0 OOE+00 1.29E-04

1 19E+00
3 49E802

1 7500 3 873E.09
3 56E-02 22500 8.320E.05

Fe-55 4 9444E-06 180 29 27500 1 403E+06
H-3 84381E-04 180.29 4 505E.03
1-129 7 1287E-07 180 29 -1
Kr-85 13624E-02 180 29 360 59 0 00E+00 2 46E+00

1.2375E-05 1 80 29 360 59 0 OOE+00 2.23E-03 44
360 59 0 OOE+00 5 78E-07 1.16E-06

Pm-147 7 8187E8-06
Pu-238 3 8440E-02
Pu-239 1 4038E-03
Pu-240 1 1560E-03

360 59 0 OOE+00 1 97E-09 3 94E-09
360 59 0 008+00 1 41 E-03 2 82E-03
360 59 0 OE+00 6 93E+00 139E801
360 59 0 ODE+00 2 53E-01 5 06E-01
36059 0 0OE+00 2 08E-01 4.17E-01

IL
180.29

4 9354E-02 18029 36059 0 OOE+00 8 90E+00
3 59 0 OOE+00 9 0E-04 1 80E-03

Ra-226 5 29E-09 1 06E-08
Ra-228 2 3857E-1 I
Ru-106 3 8455E-15 180 29 360 59
Se-79 1 2826E-05 180 29 360 59 0 OE+00

1 2087E-05 180 29 360 59 0 OOE+00 2.18E-03 4 36E-03
8 7913E-01 180 29 36059 0 OE+000 1 59E+02 3 17E+02

36059 008E+00 727E-02 1 45E-01
I 7.92E-08 1 58E407

Th-230
Th-232 2-3888E-11
T'-208 1 1027E-07 18029
U-232 2 9871 E-07 18029
U-233 7 1407E-08 18029
U-234 8 6801E-06 18029

360 59
360 59
360 59
360.59

521 E-07 1 04E-06
1 31E-09 8 61E-09
I 99E-05 3 98E-05
5 39E-05 1 08E-04
I 29E-OS 2 57E-05
56E-03 313E-03

Thermal Power
Nominal Heat * Bounding

Output- Heat Output
(Watts) (Warts)
2.28E00 4 55+00

U-235 -2.6572E-06 18029 0 00 2 07E-03 1 59E-03 I
i # ; ; - - _ _ _ _

U-236
U-238
Y-90
Other Radionuclt

1 3576E-05 18029 36059 0OOE+00 2 45E-03
-22698E-08 180 29 0 00 1 39E-04 1 35E-04 1
8 7926E-01 180 29 360 59 0 0OE+00 1 59E+02 3

07E-03
490E-03
1.39E-04
LV7E+02

I otal Total

res

1. Template Selecton Summary. Bumrip Su
Template Selecton Summary

From SFD
Reactor Moderator- AND U ZRC HYDRIDE

Fuel Cladding SST
BOL HM Constituents U

80L Enrichment % 69 8979591B

1-74E+02 349E+02 I

ry. anoChecks- -F U., ~ >an

U Basis for Parameter Differences:
) U ZIRC HYDRIDEI G

FBumup Summary ilasis for buumup used in estimate: 13
I

From SFD I Estimated I
Nominal _

Bounrfing
38d801 18023Naia bmmip raLiated lhm tehea nieai ma des d.

368 S9 aidV btumu assured lD be tMW ntrnsal buim

IChecks

Estimatd Buup
Bumup Muftiplier Ghven Bumup

Nominal_
R-ud-n

039 4651
on-

Estimated EOL HMGlven EOL HU
I I c00

'ReadNor shutdownl core removal, storage. stippinrg or other date confirming thai iradiaton ceased for fuel

'Total bumup or ali fuel associated with ths worksheet must be dvlded by EOL heavy metal mass to get specific burnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
,L Fuel and Tenplate Irnlurnttiona.t_ -" 'S

Fuel Name TRIGA (FLIP) TEXAS A&M
SNF D # 241

Fuel Units S Descr 96- ELEMENT
Heavy Metal Mass BOL=1 6.819kg, EOCY=14 63kg
ROD Storage Site INEEL

2035'Fuel ecay atart date
Estimaled
Canister usage

18-x10'
F r 086

Estimates as of 2030
Template TRIGA-FLIP (LW/l-Zrx, SST, 60 to 100%. U)

'Template Bumup(MWd) 66 62
Template BOL Heavy Metal Mass (UT): 0 000196

Template Decay Time- S years

H. FzUsnates - m X. Xb b Y. Ye I Gamma Sources
Photon Total

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Template Fuel Bumup (MWd) Bunup (MWd)i (Ci) lnventones(Ci) - Inverrtones(Ci) Group (bounding)Radionuclide
_ _ . _ _ . _ _ _

Ac-227 2 8488E-10 2,080.28 1 19E-06 I Ave
Am-241 7.576 3 tSE+01 OI C0

Amtiqzm

Am-243
4,16056 OOOE+00 509E-02 1 02E-01 00250 1A73E.14
4,160 56 OOOE+00 645E-02 1 29E-01 00375 1303E.14
4,16056 OOOE+DO 262E-01 524E-01 00575 1.301E.14
4.160 56 0 OOE+OO 5 54E-03 1 11E-02 0.0850 8093E+132.08028

2,080.28 4.16056 0OOE+00 796E-02 I 59E-01 I 01250 6498E813
4 1 1OE-03 2,080.28 4.16056 0OOE+00 853E+00 1 71E+01 1 02250 6.877E+13

rs;O I A1A40,f: 9 fli 96 A Inn 56 0 00E+00 2 ! 3432Ee.13
--------- -------- �', -I--

Cs-1 34 6 5454E-01
Cs-135 1 .9753E-05
Cs-t 37

2.080.28
2,080.2B
2.080.28
2,080.28
2.080.28

5 69E+03 1 14E+04 12500 4002Et14

4,1i60

_- Eu-tS4 )56 OOE+00 256E+02 513E-02 17500 5s353E+11

4.186056 0OOOE+OO 1 tOE+02 221tE+02 22500 4 196E+81

7.9555E-01 2,080.28 4.16056 0 OOE+00 1 65E+03 331E+03 i 2-7500 3.804E+09

i H-3
1-129

I -f Kr-85
ND-237

2,080.28 4,16056 0 C
2,080.28 4,16056 0C
2.08028 4,16056 0 C

OOE+00 2 19E+01 438E+01 O 3.5000 4477E808

2A955E-01

Pa-231
-Pt,-210

PM-147
i I Pu-238

s-. Pu-239
Pu-240

12121E-05
1.1 230E-09
6.1 636E-14
1.1302E+00
5 4826E-02

4 67E-06
2,08028

+00 128E-10 2.56E-10

4,160!

0 00E+00 2.35E+03 4 70E+03
2.0802B 4,180.56 000E+00 1.14E+02 2.28E+02

t4056E-03 2.08028 4,160.56 0 00E+00 292E+00 5 85E+00
11536E803 2,08028 4,160.56 000E+00 2A4

Pu-241 42995E-01 2,08028 4
Pu-242
Ra-226 4 99E-10 9 99E-10

0 00+00 3 79E-08 7.58E-08
2.08028 4.160 56 0 00E+00 2.15E+02 4.30E+02

12832E-05 2.08028 4.160.56 0 00E+00 2 67E-02 5 34E-02

Sn-126 I 090E-05 92.0I8A962 AI.t An 000En+0 2SEF-(
- - - - - -

! 5;r-g90O
Tc-99
T:Th229

2.5846E+00 2,080.28 4,160.56 0 (
4 0319E-04 2,08028 4,180.56

Th-230
Th-232
TI-208
U-232

2 54E-07 5 08E-07
)0 0E+00 4 96E-08 9 92E-08

4,160.56 0.00E+00 2 98E-04 5 96E-04 |
4,160 56 0 00E+00 8 72E-04 1 74E803 I Thermnal Power
4,16056 000E+00 1 42E-04 2 85E-04 Nonmnal Heat Bounding

2.08028 4.160 56 0 00E+00 4 20E-03 8 40E-03 Output Heat Output
U-235
U-236
U-238
Y-90

-W Other Radionuclides

-2 6572E-06 2.08028 0 00 254E-02 1 99-02 2 54E (Watts) (Watts)
1.3575E-05 2,080,28 4,16056 000E+00 2 82E-02 5 65E-02 1.388,02 273E+02

-22698E-08 2,080.28 0 00 1 70E-03 1 65E-03 1 70E-03 Total Total
2 5646E+00 2 0802 8A A Ir4. 'A 56 000E+

26UWnuMsY,BIUtusp Sseusmgry. and Checks -- ,

Tempalae Selection Summary I
From SFD Used

Reactor Moderator LW AND UZRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Claddirg SST SST
SOL UM Constituents U U

BOL Ennchment % 70 00179205 60 to 100

Bumup Summary (MWd)c
From SFD Estimaled

Basis for Parameter DdIferences-

-4, - .U, *i1up ..

Nomiral _
Bounding

79.761 2 080.21 Noal burp cawated Lom tie bheavy metal mass destryed
| 4,160 96 8 q uberuv assuied lo be tw ce orval bwrrs

I1
=_- Estimated Bumup/ |

Bumup Multiplier Ghen Bumup I Estimated EOL HM/GIven EOL HM

_ 0.36 2621 1 1 0
Boundg i 0 7.

'Reactor shutdbwn. core removal, storage. shippirg or other date confirmhig that Irradabon ceased for fuel

Total bumup for at fuel assodated witi Otn woitsheet must be dividsd by BOL heavy metal mass to get specific bumiup values (MWd MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informationt . .

Fuel Name: TRIGA (FLIP) TEXAS ABM - DAMAGED
SNF ID t 844

Fuel Units & Descr 5. ELEMENT
Heavy Metal Mass: 80Wt0 879kg EOL=o 812kg
ROD Store Site: INEEL

'Fuel decay start date 2035
EstanMaes as ot 2030

Template: TRIGA-FLIP (LW/U-Zrx. SST. 60 to 100%. U)
sTemplate Bumup(MWd): 68 52

Template 80L Heavy Metal Mass (Mlt): 0 000196
Template Decay Time- 5 years

Estimated
Canister usage

18x10O
005 i

iti. Fsorates-< *n > nX, b y. Yb Gamma Sources

Photon Total
Ci/MWd From Nminal Boundmng Fuel Inital Activity Nominal Fuel Boundmng Fuel Energy Photons/sec

Fladionuclide Template Fuel Bumup (MWd)' Bumup (MWd) PCI Inventories(Cf) Inventoneesi(C) Group (bounding)
Ac-227 2 8488E-10 63 68 127.36 O OOE+OO I 81E408 3.63E-OS Avg MeV
Am-241 7 5767E403 63 68 127.36 O OOE+OO 4 82E-01 9 65E401 oO0150 2055E+13
Am-,242m 2 4459E405 63 68 127.36 O OOE+OO 1 56E403 3.1 1E403 0250 4 509E.12
Amn-243 3 0983E405 63 68 127.368 OOOE+OO I 97E403 3 95E-03 eo0375 3s8sE+12
C-14 1.2590E404 63 68 7 127.36 O OOE+OO 8 02E403 1 60E402 OoS575 3981E+12
Cl-36 2 6624E406 63 68 127 36 OODOE+OO I170E-04 3.39E404 008a50 Z477'E+12
Cm-243 3 8244E-05 63 68 127.36 0 OOE+OO 2 44E-03 4 87E-03 o0tZSO 1 989E+12
Cm-244 4 t1 01E.03 63 68 127.36 O OOE+OO 2 61E-01 5.22E-01 022so ZtOS5E+t2
Co-60 12410E+00 63 68 127 36 0 OOE+00 7 90E+01 1 050E+12
Cs-134 6 5454E-01 63 68 127 36 0 OOE+C
Cs-135 1 9753E-05 63I
Cs-137

- 785E+00 1 57E+01 1 7500 1 639E+10
127 36 0 OOE+00 3.38E+00 6 75E+00 2.2z00 1284E+10

:-O0 63 68 127.36 0OE+00 507E+01 1 01E+02 I I -0 I -6E+-

1 0531E-02 6368 127.36 0OOE+00 671E-01 1 34E+00 I
1-129 71287E-07 63 68 127.36 0OOE+00 454E-05
Kr-65 2 495SE-01 63 68
ND-237

9 08E-05
3.1 6E+01
1 54E-03
1 43E-07
7 85E-12

3.5000 1 370E+07 .
5 00o0 3283E+03
7 0000 3 778F+02 _
11 0000 4 336E+01

Li
127.36 0 OOE+00 3 92E-12

63.68 127.36 0 COE+00 7.20E+01 1 44E+02
Pu-238 5 4826E-02 6368 12736 OOE+00 349E+00 698E+00
Pu-239 1 4056E-03 63 68 127 36 0 OOE+00 8 95E-02 1 79E-01
Pu-240 1 1536E-03 63.68 127 36 0 OOE+00 7 35E-02 I 47E-01
Pu-241 4 2995E-01 63.68 127 36 0 OOE+00 2.74E+01 5 48E+01
Pu-242 4 9910E-06 63 68 127 36 0 OOE+00 3 18E-04 6 36E-04
Ra-226 2 4008E-13 6368 12736 0 OE+00 1 53E-11 306E-11
Ra-228 1 8220E-11 63.68 12736 OOE+00 1 16E-09 232E-09
Ru-106 1 03434-01 6368 12736 0OOE+00 659E+00 1.32E+01
Se-79 I 2832E-05 63.68 127 36 0 OOE+00 8 17E-04 1 63E-03
Sn-126 12090E-05 63.68 127.36 6OOE+00 770E-04 1 54E-03
Sr-90 2 5646E+00 63.68 127 36 6OOE+00 1 636+02 327E+02
Tc-99 40319E-04 6368 12736 0OOE+00 257E-02 513E-02
Th-229 7 7375E-11 63 68 127 36 0 OOE+00 4 93E-09 9 85E-09
Th-230 12211E-10 63.68 127.36 0006+00 778E-09 1 56E-08
Th-232 23842E-11 6368 12736 6OOE+00 1 52E-09 304E-09
Ti-208 14313E-07 63.68 12736 OOOE+00 911E-06 1 82E-05
U-232 4 1927E-07 63.68 127 36 0.00E+00 2 67E-05 5 346-5 ThermFal Power
U-233 6 8491E-08 63.68 12736 0 O6E+00 436E-06 872E-06 Nominal Heat Bounding
L-234 20189E-06 6368 12736 OOE+00 129E-04 2 57E-04 Output - Heat Output
U-235 -2 6572E-06 63 68 0.00 1.33E-03 1 16E-03 1 33E-03 (Watts) (Watts)
U-236 1 3575E-05 63 68 127 36 0 OOE+00 8 64E604 1 73E-03 41aE+00 8.3s+O0
U-238 -2 2698E-08 63.68 0.00 &87E-05 8 73E-05 8 87E-05 Total Total
Y-90 2 5646E+00 63 68 127 36 0 OOE+OO I 63E+02 3.27E+02
Other Radionuclides 2 27E+02 4 54E+02
lIL Template Selection Sun5mary, Butnup Suaunary, and Checks -
Template Selection Summary I

From SFD Used Barns for Parameter Doffarences:
Reactor Moderator LW AND U ZRC HYDRIDE LW AND U SZRC HYDRIDE

Fuet Cladding SST SST
BOL HM COonstituents U U

BOL Enrichmrent % 69 96587031 60 to tOO

Bumup Summary (MWd)e Basis for bumup used in estimate:
From SFD Estimated

Nominal 24 86 63 68 Norrol us calilated from the heN meal mas dested
Bounding 127 36 joisrg bWsp mied to be tome nembial 8mtp

Checks

EsbrnMatd Bumup
Bumup Multipler Grven Bumup Estimated EOL HMlGlven EO L HM

Nornhal 021 256 100
Bfounding 043

'Reactor shutdown. coremoval, storage, shipping or other date confriming that irradation ceased for fuei
2
Totat burnup or a fuel assodcated with fhs worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdNIT)

LI
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