
Fuel Radionucilde Inventory Worksheet . -

;L Feet and Template Informationm_
Fuel Name TRIGA (FLIP) U OF WI

SNF tD # 1035
Fuel Units & Descr 9 - ELEMENT
HeavyMetalMass BOLn1.573kg EOLl.573kg
ROD Storage Site. INEEL

'Fuel decay start date

Estimated
2035 Canister usage

Estimates as of. 2010
Template TFIGA-FLP (LWA/lZrx, SST. 60 to 100%, U)

'Template Bumup(MWd) 66 52
Template BOL Heavy Metal Mass (M) 0 000196

Teplate Decay Time 5 years

t8'x100
) 0 08

I
CI1.Fshmstes m -

5
b. - , b - Y,. Yb - - - Gamma Sources

CIrMWd From ' Nominal Bounding Fuel Initial Activity Normnal Fuel Bounding Fuel

t , Radionuclide - - Template Fuel Bumup(MWd)
2 

Bumup(MWd)
2  

(Ci) lventories(Ci) Inventones(Ci)

I Ac-227 28488E-10 5932 11864 OOOE+00 1 69E-08 338E-08

Ani-241 7 5767E-03 5932 11864 000E+00 4 49E-01 8 99E-01

Am-242rn 24459E-05 5932 11864 0OOE+00 1.45E-03 290E-03

Photon TotalF Energy Photons/sec
Group (bounding)

Avg 14eV
0.0150 1.914E+13
0.0250 4201 E+12

ArT-243 3 0983E-05 1.84LEs3 3 68Et-03 0 0375 3716E+12

C-14

A Cm;-243

1 2590E-04 ) 00E+OO 7.47E-03 1 49E-02 0 0575 3 709E+12
0 OOE+00 1.58E-04 3 16E-04 00850 2308E+12

118 64 0 0OE+0O 2.27E-03 4 54E-03

Cm-244 118 64 0 OOE+00 2 43E-01 4 87E-01

CoO
Cs-1 34

I Cs-135
Cs-137
Eu-154

5932 11864 000E+OO 7.36E+01 14

0 1250 1.853E+12
02250 1 961E+12
0 3750 9 786E+1 I
0 5750 1 620E+13
0 8500 2.971E+12

59 32 11864 00 E+00
59 32 118 64

2 7375E+00 5932 11864 12500 1141Et13

12324E-01 5932 0 1 46E+01 1 7500 1526E+10

Eu-155 5 3037E4
r Fe-55 7 9555E-(Ft H-3 1 0531E-4

1-129 7.1287E-t
J Kr-85 2 4955E-4

Np-237 1 2121tE-
Pa-231 1 1230E-t

3 15E+00 6.29E+OO
A rvPtO A 792.+1 9 44E+Ot
V -~t - - - V .- i - S .

118 64 0 OOE+00 6 25E-01 1 25E+Oo

22500 196tE+1
2 7500 1 055E.06
35000 SO77tE+07
S 0000 3.059E+03
70000 3.520E+02

118 64 0 OOE+00 4.2
Di 5932 11864 0C
O5 59.32 - 11864 0C
09 59.32 11864 0O

)0E+OO 1 4
41039E+01

Pb-210 6 1636E-14 59.32
Lm -147 1.1302E+00 59.32

Pu238 5 4826E-02 59 32
_ Pu-239 1AO56E-03 5932

Pu-240 1.1535E-03 S59.32

118 64
1.34E+02
6 S0E+000 3.25E+^00

.+0O 8 34E-02 1 67E-01
118 64 O OOE+00 6 84E-02 1.37E-01

Pu-241
Pu-242

118 64 0 00OE+00 2 55E801 5 10E+01
5932 118 64 0 00E+00 2 9

-13 59 32 118 64
8220E-t 1 59 32

Ru-1 06 0343E-01 59 32 6 14E+00 1.23E+01

Se-79 .2832E-05 7 61 E-4 1.52E-03

TSn-126-

L. Tc-99

2090E-( 0 00E+00 7.17E-04 t 43E-03
11864 000E+00 1.52E+02
11864 000E+00 2.39E-02

3.04E+02

59 32
I E11 59.32 11864

:-IO 59.32 118 64
O00E+00

O00EE+00
0 384E.1 I I5n.324 I1t8 64

Th-208
t I U-232

1 4313E-07 59.32 11864
4.1927E-07 59 32 118 64
6.8Y1atit by SnIssD

4-06 70E-05

C 4 97E-05 Thermal Power

6 81491E48 59 32Z 1100`1

U-234 2.01 89E-06 59 32
U-235 -2 6572E-06 59 32
U-236 1.3575E-05 59 32

I 4 06E-06 8 13E-06
0 1 20E-04 2 40E-04
3 2.22E-03 2.38E-03

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)

8 05E-04 1.61 E 3.as9E0o0 7 78E.00I
U-238

Ls Y-90

O ther F

-2 2698E-08 59 32
2 5646E+00 59 32

ladionuckdes
tWplate Selection Sbmrnar;,-Bursap Sumery, and Checks
ate Selection Summary

0 00 1 59E-04 58E-04 1.59E-04
118 64 0 00E+00 1 52E+02 304E+02

2 11 E+02 4.23E+02

Total Total

II

1 I

Li

____ _=A I X l__

Frorn Siiuen ai inrrmee .nvunn

Reactor Moderatorj LAND U ZIRC HYDRIDE

Fuel Cladding 'ST
BOL HM Constituents U

BOL Enrichment % 1 69 93004832

_LW AND U ZIRC HYDRIDE

_ SST

_ 60 to 100_
Buriup Summary (MWd

5 
-

From SFD Estimated
Nominal | 5932

Boundng-| 1186

Basis for bumup used in estimate:

*Ienal tbiwp taken drery [mi SFD cm{eted lo M/d)
caing busrrp asawud t be law nomnal birnup

I
Estimated Bumupf

Gin nBumup
8 f Buftup Multplier

Nominal 011
Bounding 722

Estinated EOL HMIGiven EOL HM
I -- -- 0961

'Reactor syNdown. core rremoval storage, sNppingo or oher 0te contaiwig Utat Irracabon ceased tsr lust
5
Total buiaup for al fuel assodated with INis worksheet must be divided by SOL heavy metal mass to get specific bumrup values (MWdMAT)
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Fuel Radionuclide Inventory Worksheet . - - -

L Fuel andTemplate Info h ^
Fuel Name: TRIGA (FLIP) UNIV OF WISCONSIN

SNF ID Jr 242
Fuel Units & Descr 92 - ELEMENT
Heavy Metal Mass 80L=18 032kg: EOLt15.53kg
ROD Storage Site INEEL

'Fuel decay start date: 2035

Estimates as of: 2010
Template TRIGA-FLIP (LWAu-Zix. SST. 60 to 100%. U)

'Template Bumup(MWr4: 66 52

Template BOL Heay Metal Mass (LT) 0 000196

Template Decay Time, 5 years

Estimated
Canister usage:

18'x10l
083

11. Esimites- . c 6 m x. X, b Y. Y.5 Gamma Sources

Radionuclide
_ 

_

- . Photon - Total
- C/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Template - Fuel Burnup (MWd) Burnup (bWd)' (Ci) Inventoneas(Ci) lnventones(CI) Group (bounding)

2 8488E-10 2,37833 4,756 66 000E+00 6.78E-07 1 36E-06 Avg MeV
7 5767E-03 2,37833 4,756 66 0 00E+00 1 80E+01 360E+01 00160 7675E+14
2 4459E-05 2,378 33 4,756 66 0 00E+00 5 82E-02 I 16E-01 00250 1684E+14

Ac-227
AM-241
Am-242rr
AM-243
C-14
CI-36
Cm-243

6 66 0 00E+00 7.37E-02 1 47E-01 0 0375
I

490E+14

2.378 33 4.756 66 0 OOE+00 2 99E-01 5 99E-01 0 0575 487E+14

6624E-06 2.378 33 4.756 68 0 OOE+00 6 33E-03 1.27E-02 0 0850 9 252E+13

8244E-05 2,378 33 4,756 66 0 00E+00 9 10m-02
Cm-244 4 tO1OE-03 2,378 33 4,756 66
Co-60 1 2410E+00 2,378 33 4,756 66
Cs-134 6 5454E-01 2,378 33 4,756 66 7

3 40E-02 0 8500 s1E+14

666 0 00E+00 6 51 E+03 1.30E+04 1 2500 4 575E+14
.- 7S i n oO~n 2 0`1cm S 6A6E.fm I I70 fi 120E.11-1 -- - . . . .....

2.378 33 4,756.66 000E+00 1.26E+02 2.52E+02 1 22500 4 797E+1 1

Fe-55 7 9555E-01 2,378.33 4.756.66 0 00E+00 1 89E+03 3 78E+03 2.7500 4.349E+09

H-3 1 0531E-02 2,378.33 4,756 66 a 00E+00 2 50E+01 5 01 10 s 1 8E+08
1-129 7 1287E407 2,378.33
Kr-65 2 4955E-01 2,378.33

4.756 66 0
4.756 66 0
4.756 68 0

OOE+C 3 Lj
Np-237 1.2121 E-

2
2 67E-06 34E806

3 66 0 OE+00 1 47E-10 93E-10
1302E+00 2.378.33 4.756 66 0OOE+00 2 69E+03 5 38E+03

Pu-238 4826E-02 2.378.33 4,756 66 0 OE+00 1 30E+02 2 61 E+02
Pu-239 1 4056E-03
Pu-240
Pu-241

.1536E-03
2,378.33
2.378233
2.378 33
2.378 33
2.378 33
2.378.33

4.756 66 0 OOE+00 3 34E+00 6 69E+00
2 74E+00 5 49E+00

U
2 05E+03

0OOE+00 1 19E-02 2 37E-02
4.756 66 0 OE+00 571E-10 1 14E-09
4.756 66 0 OOE+00 4 33E808 8 67E-08

Ru-1 06 1 0343E-01 2.378.33 4,756 66 0 OOE+00 2 46E+02 4 92E+02
Se-79 12832E805 2,378 33 4,756 6
Sn-126
Sr-90

1.2090E-05 2,378 33

+00 9 59E-01 1 92E+00
4.756 66 0OOE+OD 1 84E-07 3 68E-07

Th-230 1.2211E-10 237833 4,75068 8OOE+00
Th-232 2.3842E-11 Z378.33 4,756 66 000E+00
n1-208 1 4313E-07 2.378 33 4,756 68 0.00E+00
U-232 41927E-07 Z378 33 4,756 68 0 0OE+00
U-233 6 8491 E-08 2,378 33 4,756 66 0 OOE+00
1-234 201898-06 2,37833 4,75666 000E+00
1-235 -2 6572E-06 2.378 33 0 00 2.72E-02

2 90E-07
5 67E-08
3 40E-04
9 97E-04

5 81E-07
1.13E-07
6 81 E-04
1 99E-03
326E-04
9 60E-03
2.72E-02
6 46E-02

Thermal Power
Nominal Heat Bounding.

Output Heat Output
(Wafts) - (Watts)
156E+02 312E+02

Total Total

2.09E-02
1-236 1 3575E-05 2.378 33 4,756 66 0 OOE+00 323E-02

U-238 -2 2698E-08 2,378 33 000 13
Y-90 2 5646E+00 2,378
Other Radionuctides

F Basis for Parameter Differences:
Reactf Moderator LW ANO U DRC HYDRID08

Fuel Cladding SST
80L HNM Constituens U

8OL Enrichment % # 69 89795918

HI DE t
SST

U

60 to 100

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

Nomnal 9[6 2.378.33 Nominal bmp calhled trom Ife heavy" rea mass destryed
Bounding-. 4 756i f oufdtblng brnupsamtirw beterce novieral ttrnup

Check

Estimated Bumupl
Burnup Iuttipl r Given Bumnup Estinateed EOL HM/GIven EOL HM

Nomha t0* 39 46f 100
Bounding 0 78

'Reactor shutdown, core removal, storage. shipping or othler date confirning Otha Irradaton ceased fr atul

'Total burnupfo talE fuel assodated with ths wor&isheet must be dvoied by BOL heavy metal mass to get speofic burnup values (MWdcM

L
LU
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Fuel Radionuclide Inventory Worksheet , -

,)LFueI and Template Jnfwmuation :5m
Fuel Name TRIGA (FLIP) WSU

SNF ID# 243
Fuel Units & Descr 78 - ELEMENT

Heavy Metal Mass BOL.15288kg EOL.13.291kg
ROD Storage Site INEEL

'Fuel decay start date- 2035
Estimates as of 2010

Template TRIGA FLIP (LWAJ-Zrx SST, 60 to 100 ,., U)

'Template Bumup(MWd) 66.52
Template 8OL Heavy Metal Mass (MT): I 0 000196

Template Decay Time: 5years

Estimated
Canister usage:

t8-xt10
0 70

I

II4
-

.

V., crosa ocrua
x_ b Y. Uammat Qiur~cem... --- - -1 ...

- i

CVIJWd From
Radionuclide _ Template

Nominal - Botnding Ftel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWdf Bumup (MWdf (CO) Inventones(CI) hnventonestCI)

I noilon , ot
Energy Photons/secI Group (bounding)

- ^ ----- 7 C 541E-07 1 08E-06 I Avg MeV
E-U -10t,897 8sO .3,1 U t

E-03 - 1,897 80 I 44E+01 2 88E+01 o 0150 6124E+14

2 4459E-05 1,897 e 0 00E+00

3 0983E-05 I 0 DDE+00
2

64E-02 9.28E-02
88E402 1.18E-01

C-14 1.2590E-04 1 , 60 0 0WE+00 39E-01 4

L 0-36
Cmn-243
Crn-244

2 6624E-06 560 000E+00 OSE-03

3.8244E-( 3.795 60 0 00E+00 7 26E-02

4 3.795 60 0 00E+00
01250 5892E613
0o2250 6274E613
03.750 3 131E+13

Co-60 3.795 60 000E+00

Cs-t 34
Cs-135

1.897 80 3,795 60 2 48E+03 0.5750 5 181E614

1.897 80 3,795 60 7 SOE-02 0500 9 505E+13

1,897.80 E+03 04E+04 12500 3865E.14

1.2324E-01 1,897.80 2 34E+02 I 68E+02
01E+025.3037E-02 E+0O 1 O1E+02

Fe-55 7 9555E-01 5 60 O.OOE+O0 1 51E+03

1 7500 4 8113E411

22500 3.8281+11
2 7500 3 470E+09
3 500 4 084E+08
5 0000 9 784E+04
70000 1 126E+04

TT:T-
1-129

C Kr-85
Id-"

-

3,795 60 0 006+00
3.795 60 0 OOE+00

2C

3.795 60 9 47E+02

7
Pa-231
Pb-210 6 bt636E-t4

i Pm-147 1.1302E+OO
I Pu-238 5 4826E-02

- Pu-239 I 4056E603

1,897 80
1,897 80
1,897 80
1,897 80
1,897 80

3.795 60
3.795 60

3,795 60 0 OOE+00
3,795 60 0 00E+00
3,795 60 0 0OE+OO
3,795 60 0 OOE+00

4 60E602 11 oooo 1.292E+03

2213E-06 426E-06
1 17E-10 2.34E-10

2 14E+03 429E+03
1 04E+02 2.08E+02
2 67E+00 5,34E+00
2 19E+00 4.38E+00
8 16E+02 1 636+03
9 47E-03 1 89E-02
456E-10 9 11E-10
3 46E-08 6 92E-08

Pu-240
Pu-241

t 1536E-03

4
E-3 1.897 80
E-11 1,897.80

t 0343E-01 1.897.80 000E+00 1 96E+02 3 93E+02
4 0 OoE+00 244E-02 4 87E-02
3 OOE+00 229E-02 4 59E-02

k Sn-t26
Sr-90
Tc-99
Th-229

2090E-05
25
4 c

1 3,795 60 OOE+00
1 3.795 60 0 00E+OO

1.897 80 3.795 60 0 OOE+00

Th-230
78-232
Th-208
U-232

E-tO 1,89780 3,79560
E-11 1,897 80 3,795 60

4 87E+03 9 73E+03
7 65E-01 1.53E+00
1 47E-07 2 94E-07
2 32E-07 4 63E-07
4 52E-08 9 05E-08
2 72E-04 5 43E-04
7 96E-04 1 59E-03 Thermal Power

1.30E-04 2 604-04 Nominal Heat Bounding

1.4313E-07 1,897 80 3,795 60
3,795 60E407 1,897.80

-0 1. utuon *7 c-

E-08 Ibt ,97d :Sfm
n Al noeE-: I t87.Fi
R U E O:SC w

1,897.80
1,897.801.3575E-05

U-238 -2.2698E-08 1
Y-90 2 5648E+00 1
Other Radionuclides
YU.-Treim rte Setection Sumary. Burrip Summry,

3,795 60 0006E+00 3 83E-03 7 66E-03
000 2.31E-02 1 8tE-02 231E-02

3,795 60 006E+00 2 58E-02 5 15E-02

000 1t4E-03 1.50-E03 1.54E-03
3,795 60 O00E+00 4 87E+03 9 73E+03

6 76E+03 1t35E+04

Output iHea Output
(Watts) - (watts) -
1,24E.02 2,49E+02

d Checks I - E . a .

V
l

I j use4 Ij.sai -r ra---, Ju~,,

I

RAetor Uoderator DiAND u ZRC HnJlDE
Fuel Cladding SST

BOL HM Constuents n U
BOL Enrichment %:I 70

Burnup Summary (MWd)2

tj LW AND U ZIRC HYDRIDE.
SST

0 U
_1 60 to100 I

From SFD
432.38

Basis for bumup used In estimate-

Nonu t akdated hom te hem Wreaf miss destYe
Wudnv D asmmdt bte Mm ke raal hunp *

Nomhial
Bounding

1 ='1.
Estimated Bumupf

Given BumupBumup Multiplier
03 43I I

! I Boudg0 _ _ 7

Reactor shtdown, core removal, storage. shopping or other date contimsng that Irradation ceased for fuel

-Totl bualmup for an fuel assoaaled with this workheet must be dvlded by SOL heavy metal mass to get spedtc bumuP values (MWd`MT)



Fuel Radionuclide Inventory Worksheet -

L Fnel Ed Tempiate Inrnaror m ,' Bi4
Fuel Nanme TRIGA (HIGH POWER) (HEU)

SNF TO S- 998
Fuel Units & Descr: 4 -ELEMENT
HeavyMetal Mass: BOL 0117hg EOL0O117kg
ROE Storage Slee INEEL

'Fuel decay *aw date 1970
Estimates as of: 2010

Template. TRIGA-FLIP (LWAJ-Znc, SST, 60 to 10010. U)
'Template Burnup(MWd): 66 52

Template SOL Heavy Metal Mass (MT): 0000196
Template Decay Time' 35 years

Estimated -
Canister usage

18sXt0'
005 1

11. Estimates X.m 5. x b Y. Yb Gamma Sources
Photcon Total

Ci'MWd From . Nominal . Bounding Fuel Inhital Actrvity Nominal Fuel - Bounding Fuel Energy Photonsasee
Radionuclide Template Fuel Bumup (MWdO Bumup (MWdO (Ci) - Inventones(Ci) Inventoeks(Ci) Group. (bounding)

Ac-227 1 5469E-09 2 22 4 44 0 00E+00 3 43E-09 6 87E-09 Avg MeV
Am-241 1 6326E-02 2.22 444 0 OOE+00 3 62E-02 7 25E-02 00150 3071E.11
Am-242m 2 1332E-05 2 22 4 44 0 00E+00 4 74E-05 9 47E-05 0 0250 6 351E+10
Am-243 3 0893E-05 2 22 4 44 0 00E+00 6 86E-05 1 37E-04 0 0375 5560E+10
C-14 1 2544E-04 222 444 0 00E+00 2.78E-04 5 57E-04 00575 6022E610
Ci-36 2 6624E-06 2.22 4 44 0 0OE+00 0 91E-06 1.18E-05 0 0850 3 576E+10
Cm-243 18 446E-05 2.22 444 0006E00, 4 10E-05 8 19E-05 01250 V359E+10

Cm-244 I 3020E-03 2 22 4 44 0 0OE+00 2 89E-03 5 78E-03 0 2250 3089E-10
Co-60 24053E-02 222 444 000+E00 534E-02 t07E-01 03750 1342E+10
Cs-134 2 7480E-05 2.22 444 0 00E-00 610E-05 1.22E-04 0 5750 2264E611
Cs-135 1 9738E-05 2.22 4 44 000E+00 4 38E-05 876E-05 08500 3039E009
Cs-137 1 3692E+00 2.22 4 44 0 00+E00 3 04E+00 6 08E 00 12500 9 577E+09
Eu-154 1 1001E-02 2.22 444 000E400 244E-02 488E-02 17500 8452E607
Eu-155 8 0292E-04 2.22 444 0 00E+00 1 78E-03 3-57E-03 22500 4 822E.04
Fe-SS 2 6894E-04 2.22 444 0 00E+00 5 97E-04 1.19E-03 27500 2 009E604
H-3 1 9573E-03 222 4 44 0006E00 4 35E-03 8 69E403 35000 9 t6tE401
1-129 71287E-07 222 444 000E-00 1 58E-06 317E-06 50000 3897E.01
Kr-SO 3 5914E-02 2.22 4 44 0 006E00 7 97E-02 I 59E-01 70000 4467E400
N237 12294E-05 2.22 444 000E+00 273E-05 546E-05 110000 51tSE-01
Pa-231 2 6383E-09 2.22 4 44 0 006E00 5 86E-09 1.17E-08
Pb-210 4 4648E-12 2.22 444 000E+00 9 91E-12 I 98E-11
Pn-147 41025E-04 2.22 444 000+E00 911E-04 t82E-03
Pu-238 4 3265E-02 222 444 0 00+E00 9 61E-02 1.92E-01
Pu-239 I 4044E-03 222 4 44 0 00E+00 3 12E-03 6.24E-03
Pu-240 1 1563E-03 222 4 44 0 00E+00 2 57E-03 5.13E-03
Pu-241 I 0156E-01 2.22 444 000E+00 225E-01 451E-01
Pu-242 4.9910E-06 2.22 4 44 0 00+E00 I1 tE-05 222E-05
Ra-226 1 4301E-11 222 444 0006+00 3 18E-11 6.35E-1t
Ra-228 23767E-11 222 444 000+E00 528E-11 1.06E-10
Ru-106 1.1521E-10 2.22 444 000+E00 256E-10 5.12E-10
Se-79 12828E-05 2 22 4 44 0 00E+00 2 85E-05 5.70E-05
Sn-126 1t2088E-05 2.22 444 000+E00 268E4-5 5.37E-05
Sr-90 1 .2560E+00 222 4 44 0 00E+00 279E+00 5 58E+00
Tc-99 4 0319E-04 222 444 0 0OE+00 8 95E-04 1J9E-03
Th-229 3 3915E-10 222 444 000O+00 753E-10 1 5iE-09
Th-230 I 8175E-09 2 22 4 44 0 00E+00 4 04E-09 8 07E-09
Th-232 2.3873E-11 2 22 444 000+E00 5.30E-11 1 06E-10
Ti-208 22736E47 2 22 4 44 0.OOE+00 2 83E-07 5 66E4-07

U-232 3 4501E407 - 2.22 4 44 0 OOEx00 7 66E4?7 1 53E406 Thermnal Power

tJ.233 7e0610Ei O 8 2S22 4a44 hO0-E-00 1-57E4? 3_14E407 NominaltHost nBounding
tJ-234 7.1407E406 2 22 4 44 0 OOEs00 I 59E405 3 17E405 Outpui Ho iht Outplaw -

UZ235 -2 6572E406 2 22 0 00 Z.35E404 239E404 2 35E404 (Watts) - (Watts)

U.-Z16 t.3576E405 2 Z2 4 44 0 0011+00 3 01 E405 6 03E-05 3 93E402 7.85E-02

U-238 -2 2698E408 2 22 0 00 2 69E-06 2 64E406 2 691E46 Total Total

Y-90 1.2563E+00 2 22 4 44 0 00E-00 Z.79E-00 S 58Es0

Other Radionuclides 3 00E-00 6 0tE0

nl. Temptate Sdefie~n Srcrv, BurnupSunumary andihecs ^ . a-I -* .5

Tempiate Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZlRC HYDRIDE This Terroate tsus for lie lo" reas.s
Fuel Cladding INCOLOY SST T_ lhet malches on al paraireom except claddrg (SST ai acsmale)

SOL HM Constituents U U

SOL Enrlchment % 93152 60_ to I100

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

From SFD Estimated
Nominal [ 22N u lnup aisumed to be 2% d 801. tey metl mass

Soundeig | 444 Sa n lump assumed la be tees rei t

Checks

Estimated Bumupt
au M itlr Given Bumup Estimthed EOL HWGiven EOL HM

Nomhino06|al

Boundi 0
IReactor shutdown, core removal storage. shippitg or other date confinumng that Irnadatlon ceased for fuel

'Total bunup tor all fuel associated with this worfisheet must be dvided by SOL heavy metal mass to gel specific bumup values (MWdUT)

L
Ui

L

DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet

=L Fuel and Template
Fuel Name TRIGA (HIGH POWER) ROMANIA

SNF ID t 302
Fuel Units & Descr. 611 - ELEMENT
Heavy Uetal eass B0L-27.067kg EOLt13 992kg
ROD Storage Site iNEEL

'Fuel decay start date 1978
Estimates as of: 2010

Template- TRIGA-FIJP (LWAUZrx, SsT. 60 to 100° U)
'remplate Bumup(MWd) 66.52

Template SOL Heavy Metal Mass (MT) 0 000196
Tempbate Decay Tkie 25 years

Estimated

Canister usage
118 x110

.5S0

L
1.i Estimates - m in X. x. b Y. Y |, Gamma Sources

Photon Total

CUPIWd From I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup(MWd)
2

Surnup(Mi~d)
2

(C) linventories(Ci) Inventores(Ci) Group -(bounding)RladicmL
Ac-227

- Am,-2411

icide
1C 24,854l25 OOE+WU 1.29~t-0 Z uDt AV9 iaev

24.854 25 0 OOE+00

Am-242m
Am-243
C-14
CI-36 _ _ _

2,427.12 24,85425 0 00E+00 3

i

77E-01
86E+02

12,427.12 24,85425 0 00E+00
12,427.12 24,85425

6624E-06 12,427.12 24,854.25
312E+00 00575 4271E.14
6 62E-02 0 0850 2.550E+14
585E-01 01250 1 741E+14
4 75E+01 02250 2203E+14

3527E-05 12,427.12
9092E-03 12,427.12 2 37E+01

8 9552E-02 E+00 1 11E+03 2 23E+03 0.3750 9.561E813

Cs-1 34 7 9074 24,854.25 0 WE+00 9 83E+00 1 97E+01

Cs-135 1 9753E-05

Cs-137 1 72438+00
Eu-154 2 4609E-02
Eu-155 3 2456E-03
I F55 3.8605E-03
i H-3 3.4305E-03

11-129 7.12B7E-07

Kr-85 6 8536E-02
Np-237 1.2219E-05
Pa-231 2 0701E-09
Pb-210 1.3279E-12
Pm-147 5 7517E-03
Pu-238 4 6828E-02
Pu-239 1 4048E-03

24.854 25 0 OOE+00 2 45E-01 49
2,42712 24,854 25 0 00E+00 214

12A42712 24,854 25 0 00E+00 3 C
12A427 12 24,854 25
12A427 12 24,854,

+02 6 12E+02 17500 7.549E811
+01 8 07E+01 22500 9 182E.05
+01 959E+01 27500 1256E+08
+01 8 53E+01 3.5000 7.308E+05
E-03 1.77E-02 50000 3 100.E05

12,427 12
12,4271
12,4 0 DOE+00 8.52E+02 1.70E+03 1 7.DO0 3 559E+04

0 00E+00 1 52E-01 3 04E-01 I 1100D0 4 079E+03

24.85425 0 00E+00 2 57E-05 5 14E-05

12,42712 24,85425 0 OOE+0 O
12,427.12 24,85425 0 OOE+00

t65E48 3 30E08

12.427.12 24,85425 OC
12,427.12

3
2

4

49E+01
87E+011 1563E403 44E+01

Pu-241 1 6431E-01 ) OOE+00 04E+03 08E+03
.... 7e

L. Ra-226

4 991OE-06 24.85425 0 OE+00 620E-02 1.24E401

54 24,854 25 0 OOE+00 6 76E-08
24,854 25 0 00E+00 2.91 E-07

1.35E-07
2.427 12

Ru-1 06
Se-79

12.427.12 24,854 25 0 OOE+00 1.38E{-
12.42712 24,854 25 t

1.2088E-05 12,427 12
1.5935E+00 12.427 12
4 0319E-04 12,427 12
2 4023E-10 12,427 12

-01 3.0OE-01
E+04 3 96E+04

I- ~ Tc-99
Th-229
Th-230
Th-232

1T8208
U-232
U-233
U-234
U-235
U-236
U-238

24,854 25 0 OOE+00 5.01 E+00
24,854 25 0 00E+00 2 99E-06
24,854 25 0 00E+00 1 20E-05

1t.OOE+01
5 97E806
2 41 E05

-11 12,42712 24,85425 OOE+00 2 96E807
E07 - 12,42712 24,85425 000E+00 1 74E803
-07 12,427.12 24,85425 0 OOE+00 4 72E-03

E-08 12.427 12 24.85425 0 00+.00 8 68E804
E46 12,427.12 24,85425 0 OOE+00 6 72E802

E-06 - 12,427.12 000 5.45E-02 2.15E-02
E05 12,427.12 24.85425 0OOE+00 1 69E801

-08 12,427.12 0 00 624E-04 3 42E-04
E+0O 12,427.12 24.85425 8OOE+00 1 98E+04

2 11E+04

9 43E803 Thermal Power

1 74E803 Nominal teat Bounding.
34E-01 - Output Heat Output

5 45E-02 (watts) ^- (wattts)
3 37E801 2f5E+C02 5 70E+02
624E-04 Total Totat

_V_ 421 E+04

Ii

-1_

m.

Tem

-lBasis for Parameter Differences
Reactor Modrator [ w ND U ZRC

Fuel Cladding IlCtLC
oL NM Consits U

RPEThe Teiroate was ust~ed o h tsiwse rasors
Thes Wi matches tedal parametes excet cldating (S5T Is ovsereafre)

U
tit t 1

_ _ _ _ t_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ w w .

Burnup Summary (MWd)2 _I_ _ Basic br bumup use in estimate:
From SFEt

Nominl 12,427 1,2j a t n% ciaicsated lin1 the heavy m elal r ass rksboyed

Boundng I- 24 85425Y Sundt bm asatfed to bte lace rIManIl WtM

Checks ^ .

Estmalted Bumupl
BmupGven BuMlpup Estimated EOL HM/Given EOL HM

Nominal tS -2 1
EolD~~trrig 27t1 ,,XrI

R 'Rezadtor shutdown, core removal. storage. shipping or otheroa te confrinmeg that Irraiason ceaser ioi nue

aTotal bumup for alt uel ssodated with tis worksheet must be divided by SOL heavy metal mass to get spedfic bumaup values (MWxI'MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template liafermtioaL \,Z

Fue Name TRIGA (HIGH POWER) ROMANIA
SNF ID *- 930

Fuel Units & Descr- 267 ELEMENT
Heavy Metal Massa BOL111 828kg, EOL=S 585kg
ROD Storage SiteU INEEL

'Fuel decay start date: 1999
Estimates as ofe 2010

Template TRIGA-FLIP (LWAJ-Zrn. SST, 60 to 100%, U)

Estimated
Canister usage

18X24

'Template Bumup(MWd)r
Template BOL Heavy Metal Mets (MT):

Templtte Decay Time:

66 52
0X00196
10vears

11. Esbtmates > ^ - m X. x, b Y. Yb Gamma Sources

Photon , Totat - -
CvMWd From N Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photona~sec

Radionuclide Template Fuel Bumup (MWd9 Bumup (MWd)
0  

(Ci) Inventones(CI) Inventones(Ci) Group (bounding)
Ac-227 42243E-10 5,938 04 11,241 67 0 00E+00 251E-06 4.75E-06 Avg MeV
Am-24 9 9143E-03 5,938 04 11,241 67 000E+00 589E+01 I ltE+02 I 00150 1 441E+15

804 11,24167 000E+00 1 42E-01 2 69E-01 0 0250 3043E+14
3 48E-01 0 0375 2682E+14

C-14
Ct-36
Cm-243

- 00575 2.797E+14
00850 1 6956E+14
01250 1 232E+143 3870E-05 5.93804 11241 67 -j

CCm-244 3.3870E-03 5.938 04 11.24167 0C
CO-60 6-4311 E-01 5.938 04 11.241 67 0 00E+00 3 82E+03
Cs-1 34 12201E-01 5,938.04 11,241 67 0 0OE+C0 7.24E+02 1 37E+03
Cs-1 35
Cs-1 37
Eu-1 54
Eu-1 55
Fe-55

1i9753E-05 5.938 04 11241 67 0000E+0 17E-01 222E-01 0 850 7118E+13
24384E+00 5,938 04 11.241 67 0 00E+00 45E+04 74E+04 12500 5 594E+14

) OOE+00 89E+02 9 26E+02 1 7500 8067E+11
22500 1 733E+t1
27500 3 770E+08
3s000 3 948E+07

5 o0O 2409E.05
H-3 7 9555E-03 5,938 04
1-129 71287E-07 5,93804 1124167 OOOE+00 423E-03 801E-03 U,i ~ ~ ----- -Mr-03 5,938 U4 t12Z41 67 U OOOE+OU 1 u07+Uj 2 03E+03 7 000

1.2135E-05
1.3125E-09
1 1201E-13
3 0186E-01
5 2706E-02
I 40-cFx

5,938 04 11,241 67 OOE+00 721E-02 36E-01 11 O100 3 180E+03
34 11241 67 0wOE+0w 779E-06 48E-05

00 00E+ 6 65E-1 0 26E-09
3.39E+03

Pu-238
Pu-239 U
Pu-240 1 1545E-03 5,93804 11,24167 0 00E+00 686E+00 1.30E+Oi-

33809E801 5,93804 11,241 67 OwE+00 2.01E+03 380E+03
499tOE-06 5,93804 11,24167 000E+00 296E-02 561E-02

Ra-228
Ru-1 06 3 3298E-03 s
Se-79 12831 E-05 5,938 04 11,241 67 000E+00 762E-02 1 44E-01
S126 1 2070E-05 5,93804 1t;241 67 00 78E-0 2 8 0-03 2.36E-0
Sr-90 2.2760E+w0 5,938 04 11,241 67 0 00E+w0 I 35E+w4 2 56E+0w
Tc-99 4 0319E-04 S,93804 11t241 67 000DE+w0 2.39E+00 4 53E+00
Th-229 1 0973E-10 5,93804 11241 67 00080E+0 8 652E47 1523E-01
T-230 -2269840E- 5,93804 1040 67 0 78E+-0 1 36E-06 2.58E-046
T-O232 23842E-7 . 5,93804 11,241 67 OwE+00 1 42E-07 2 68E-07
Ti-208 I 4857E-07 5,938.04 11t241 67 0 00E+w0 8 82E-04 I 67E-03
tU-232 4 1927E-07 5,938 04 11t241t67 0.00E+w0 2 49E-03 4 71 E-03
U-233 6.8746E-08 5.938 04 1t241t67 0.00E+w0 406BE-04 7.73Ew0
tJ-234 2.751 1E406 5,938 04 11,241 67 0.wOE+w0 I 63E402 3 09E-02
U-235 -2 6572E-06 5,938 04 O w0 2.38E402 8 03E403 2 38E-02
UJ-236 I 3575E-05 5,938 04 11241 67 0 wOE+w0 8 05E 02 1 S3E-01
U-238 -2-2698E-08 S,938 w 0 w0 2 72E-04 1 38E w4 2 72E 04
Y-90 2 2775E+w0 5,938 04 4 7 O Ew t3E0 2 56E+w4
Other Radionucides I 44E+04 2 72E+04
TlH..TempateSeectionuo n .BomuarnupSe . aon d nbChechasek -$-
Template Selection^ Sum nary

From SFDU Used Basis for Parameter Difereeces
Reactor Moderator LW ANDU DRC HYDRIDE LW AND U ZIRC HYDRIDE Thi Tem'plate was used for tie lokwing reasrs:

i ul C. lOY SST Thi uei ates mn ai parameter except deaddg (SST a cuiservatfVe)
BOL HU Consttuents U U

BOL Enrichment % 9314636964 60 to 10D

Bumup Summrny (MWclp Basis for bumup used In estimate:
From SFD Estinated

Nominal 5 5,933O Nomin3al bxnoLp calaiaed rum the heavy metali mss destroSye
BoundJg 1 t241J67 Jd1ng bunup colated ass g 1 at BL ieaevy e^etal turned

Checks

Estimated Bumupg
Burnup Muitiplier Given Burnup Estmanted EOL HM/Given EOL HNM

Nominal 28 1
Bounding so5 _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

Thermal Power
Nominal Heat Bounding -
I Output )^ Heat Output,

(Wats)- - (Wafts) -
2 50E.2 4 73E8.2

Total Total

U.
f 1.

Li

'Reactor ShutOown, core removal, storage, stipping or 0ther date contirming tfat Irradation ceased for fuel

'Total burnup for ail fuel assosated with tlis woriksheet must be divded by SOL heavy metal mass to get spedifc burnup values (MWdMT)

DOEtSNFRlREP-078
Revision 0

March 2003
Page 0-206 of C-581



Fuel Radionuclide Inventory Worksheet

il. Fuel and Tempat Informion
Fuel Name: TRIGA 20/20 FFCR MNRC

SNF IDt 737
Fuel Units & Descr 6 - ELEMENT
Heavy Metal Mass IOLX2 462kg EOL=2 462kg
ROD Storage Ste INEEL

'Fuel decay start date 2035
Estinates as of 2010

Template TRIGA-SS (LWtUJZrx. S , 110ID20.. U)

'Template Burnup{MWd) 6 65
Template SOL Heavy Metal Mass (DT) 0 000195

Te.n lata Daeca Tlme 5 years

Estimated
Canister usage:

18"x10
008

I ,

I
I UI.Estimates .-' m _ X. X., b Y. Y. Gamma Sources

I Photon Total
CViMWd From - Nominal Bounding Fuel Intial Activiy .Nomnaal Fuel Boundilng Fuel I Energy Photons/sec

-Template Fuel Bunup (MWd)
5 

Burnup (MWd)' (C I Inventones(Ci) Inventones(CI) Group (bounding)
Tepae FeIun0MW Buu(~o (Cz+iJ UtUL U LA - .t+LPJI Radionuclide

Ac-227 8 5173E-10
I Am-241 1 8331 E-03

0 OUL+UU

0 OOE+0O

Am-242m 1 4129E-06 0DO W OOE+00
0

It
O8E+O0

O WE+OO

Am-243

r Wr+Uw
DOE+00 00

1.A774 0 00 o )OE+00

0 0250 .OOOE+00
0 0375 3.553E+04

0.0575 2 174E+04
I C-14
i C138

11 CM-243

000 000 00
000 000 00

000 000 00

COE+wO
E+00 0 1250 35036E+06

0 OOE+00 0 1250 21994E+06

Cm-244

Cs-134

0.00 000 00 00E+00 0o3250 2121 E+07

000 000 0OWE+00 03750 5293E+04

9 0541E-02 0.00 OOWE+0 0 OOE+00 o 5750 2 604E+03

Cs-t35
Cs-137
Eu-1 54
Eu-1 55
Fe55

5 1-129

- ND-237

Pa-231
* b F-21O

Pm-147
NJU Pu-238

Pu-239

3 2195E-05 OC 0 OE+00 O OOE+OO

2 7564E+00
I 5368E-02
2 9293E-02

OC 08.0E+0 0 OOE+00
0 00 0 OOE+00 0 OOE+00
0 00 0 E+00 00 0E+00

1 7500 1 188E.01
2zs500 6.879E+00
2.7500 3.997E+00200 0 00 0 0OE+OO

000 000 E+00 3.5000 31573E+00

E-07 0 00
-01 0 00

000 .+00 0 OOE+00 50000

.+00 0 OOE+00 7cooo
E+OO OE+O0 11O0000

1-535E+OO

12427E-06 0 00 0 00 0 OOE+00 00 OE 00_0_8__0
3.8511E-09 E+OO O OOE+OO

7.3880E-1 5 O _ 00 0E+OO 0 OOE+00
3 0 OOE+00 0 00E+OO2 1023E+00

tt 0 00 0 OOE+000 0 OE+O

0 OOE+00
O OOE+CO
0 OOE+00
0 OOE+00
0 OOE+00
0 ODE+00
0 OOE+00

000 0 OOE+00

Pu-240
Pu-241
Pu-242
Pa-226
Ra-228
Ru-1 06
Se-79
Sn-126
Sr-90

000
0.00
0.00
0 00

OOD0

000 0 OOE+O
000 0 O0E+(
0 00 0 OOE+C 0 OOE+00 0 OOE+00

O OOE+OO O OE+005 2782E-14
1 9338E-10
9 1684E-02

0 00 0 00E+OO 0 O0E+OO
0 00 0 OOE+OO 0 O0E+CO
0 00 0 00E+OO 0 OOE+00
0 00 0 OOE+800 O0E+00

0 OOE+00
0 0OE+00
0 OOE+00
O OOE+O='E-05 0 00

E+00 000 000
- ^^ nnte n

D O ODE+00 O OE++O
I 0 OE+00 0 OOE+00
I 0 0OE+OO 0 OOE+00

E-04 0 W I

J

Th-229 1.3713E-10
Th-230 1 8090E-11
Th-232 2.5278E-10
T1-208 - 1.6947E-08

U-232 4 8737E-08
U-233 1.2203E407
U-234 1.5925E-07
U-235 -2 6194E-06
U-236 1 2693E-05

000 000 0 OE+00 0 00E+

0 00 0 00 0 0E+00 0O0WE+W
000 0 00 0 WE+00 0 WE+C0

000 0W00 OWE+00 0.WE+00
000 000 00 0 0E+ OWE+00

00WE+00
00WE+00
0 W0E+00
O WOE+W0

000

l
kU-2368

-. Y-90
ia, OtherF

000 00 0E+W O 0WE+O0
0 00 1 05E03 1.05E-03
000 0 OE+00 0 0E+00
0 00 6 64E-04 6 64E-04
000 0 OWE+00 0 E+00

00WE+00
-ts --

Thermal Power

Nomnal Mestl Bounding
-o p= t Heat Ouit

' Wts (wafts)

444E4s 4.44E45
Total Total

O O OOE+W_00WE+CO

| 1|

I1¼
rl

,"i1 CaLec .-n Suninarv

From SFO - U
Reactor Moderator. LW AND u ZIRC HYDiIDE LW AND U

Fuel Cladding SST

OL HM Constituents U
SOtL Enrichment % 19 76779631 - 10

Basis for Parameter Dfetrences-

ZIRC HYDRIDE

I

lump Summary (MWd)'-
Fro

NoFinalZZ
Bounding

Estnmated
Vasis Tur ounuj ueu m ewf r

Nomnal bxmip taken decty btin SFD (ornverad bt MMd)

Eaurdig bunW asuned D bae tlce nirmal b5nuP

Checks

Rumup Uultiolier
Estimated Bumupl

Given Bumup Estimated EOL HMIGien EOL NHM
100°r00

Nominal1- 000

'Reactor suitdown, core removal storage. srhpping or other date conlirmnmg tht Irradatlon ceased for liel

'Total burrup for ail fuel associated with dis worksheet must be dnided by 0OL heavy metal mass to get specific burrup values (MWdIMT)
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Fuel Radionuclide Inventory Worksheet I
L Fuel mad Tenplate Woruiou~,s3 t

Fuel Nanwe TRIGA 30120 FFCR MNRC
SNF ID ' 1055

Fuel Units & Descr - ELEMENT
Heavy Metal Masc BOL.0 675kg; EOL=0 675kg
ROD Storage Sre. INEEL

'Fuel decay start date: 2035
Estmatas as of. 2010

Template TRIGA-SS(LWAU-Zrx4SST 10lo20%. U)
ITemptate Bumup(MWd): 6 65

Template BOL Heavy Metal Msa (VT), 0000195
Tenplate Decay Tirne S ears

Estimated
Canister usage

18'x10
i 001 1

1. Estimates m -4 b Y. Ye I Gamma Sources

CilbMWd From Nominal Bounding Fuel Inital Actlvtty, Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)

2
Bumup (MWd) (CI) Inventories(Ci) knventoriesaCi)Radmonuclde

0 0) ljr,-1u U UL Ou O 0E+00uu U 0.i 0UU+0 0 00E+00
0 00 0 00 0 00E+00 0 00E+00 0 00E+00

Photon Total
Energy Photons/sec
Group (bounding)

Avg MeV
0 0150 7138E+06
0 0250 OOOE+00
0 0375 9726E+03
0 0575 5 957E+03
0 0850 8 309E+05

3 00 0 00 0 00E+O(0 0008+00 0 00E+00
3 00E+00 0 00E+00
3 0 00E+00 0 00E+00C-14

C=-36 0 00E+00
Cn-243 1 7940E-07 000 00 0 00E+00
Cm-244 1 6962E-06 000 000
Co_60 1.2839E+00 000 0 00 0 00E+00

3000 0 00 0 00E+00
0
0!

00E+00

01250 1 641E+06
0.2250 5806E.06
0 3750 1 449E+04
05750 7127E.02
08500 1 113802

00E+00
0 00 0 00E+00 100E+00 0 00E+00

0 00E+00 0 00E+00
Eu-154 30 0E+00 0

0

00E+00 1

00E+00 1 7500 3255E800
Eu-155 2 9293E-02 0 00E+00 00E+00 2250D 1 8858E00
Fe-55 7 715BE-01 000 0 00E+00
H-3 1 1111E-02 000 000

2 7500 1 0958E00
3.5000 9 793E801- - -- -

.1- Z I 36r84-0u OwU OU 0 00E+00 O
2 5263E-01 000 000 O0E+00 90

5s0000 4207E401
7 0 4.843E-02
110 00 5568E-03 L..1 2427E-06 000 0 00 0 OE+00 OwE+00 0 DOE+(-A AS,= AA n AAR AA A AAO .;

U WEt+UU U o WE+OU U ouE+(
Pb-21 0 3 OOE+00 0 00E+00 00wE+00
Prnm147 0 OOE+00
Pu-238 000

0 OOE+00
OOE+00 L.Pu-239

PU-240
PU-241
PU-242
Rta-226

000 000 0 00wE+
0 OOE+00
0 00E+00 0 wOE+00 0 OOE+00

0 0E+00 0O8E+00
52782E-14

Ra-228 1 9338E-10 000
00wE+00
0 OOE+00

Ru-106
Se-79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
Th-232

9 1684E-02 000 000 oC
1 3018E-05
1 2167E-05
2 6045E+00
4 4241E-04
1 37138-10
1 8090E-11
2 52978F1f0

000 0 00 0 OOE+00
000 0 00 0 00E+00 0 00E+00

0 00E+00 000E+00 0 00E+00

uw
0 00
000
O nA

0 OOE+00 000E+00
+00 0 00E+00

000
oon

000E+00

11-208
U-232

1 6947E-08
4 8737E-08
I 2203F-017

000
000
Own

0 00 0 00E+00 0 00E+00
0 00 0 00E+00 0.00E+00
n 0n n fnE:.i I

U-236
U-238
Y-90
Other R

; 5925E-07 0 00 0 00 0 008+00 0 00E+00
-2 6194E-06 0 00 0 00 2 88E-04 2.88E-04
12693E-05 0 00 0 00 0 00E+00 0 00E+00
-3 6331E-08 0-00 0 00 1 82E-04 1 82E-04
2 6060E+00 000 0 00 0 00E+00 0 00E+00

2.88E-4
0 O0+00
1 82E-04
0 00E+00

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)I
1.22E45 12^-05

Total Total

0 00E+00 0 nnE+00
nSL T--ft.b VAlt.-ei. ,u--v R.-u. .. a V11.-16- - -. - .~ -

Template Selection Summary __ _

Fron SFD Used Basis for Parameter Differences:
Reactor Moderator LWANDURCHYDRIDE LW AND U ZRC HYDRIDE

Fuel Cladd-ng SST
BOL HM Constituents U U

BOL Enrkhm ent % 19 74748008 0t to 201

Bumup Summary (mWd)
5  

E1asis for burnup used in estimate-
IFromn SFD -T Est.nMd I

L
U-

Nominal L
Bounding

0 00D Nilensal bieap tWme diectly freem SF0 (conederleo M4WA)
toundog tiaup~ assureed to be tmvce n re hval qmj

Checks

Estimated Bumup/
umrnup Mtuft rI Given Bumup

000
non

Estmated EOL HM/Glven EOL HM

I100

L
Nominal

Boundmg
Reactor shutdown, core removal, storage. shppwig or other daate conrming 8-rat radation ceased ter thel

2
Total burnup lre all el assocated with this worksheet must be divided by 8OL heavy metal mass to get spedfic burnup values (MWdUTt)
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Fuel Radionuclide Inventory Worksheet

IL Fuel ansd Template Inflorimattion
Fuel Name TRIGA 8 5/20 FFCR

SNF ID # 1003
Fuel Units & Descr 10 -ELEMENT
Heavy Metal Mass BOL=1 604kg EOL=1,s41kg
ROD Storage Site INEEL

'Fuel decay start date: 2035
Estnmates as ol 2010

Template TRIGA-SS (LWAR-Zrx. SST. 10to 20%, U)

'Template Bumup(MWif) 665
Template BOL Heavy Metal Mass (MT) 0 000195

Template DecayTuie: 5 years

Estimated
Canister usage:

t 1x14
014 i

I

i -

1. Estiorttes - - Ilm X. Xb b Y. Yb Gamma Sources
Efl___f ___.

CVMWd From -_ Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide - Template Fuel Bumup (MWd)W Burnup (MWd)' .. (Ci) Inventones(CI) InventorieCi)

I Ac-227 85173E-10 6014 120 28 000E+00 5 12E-08 I 02E-07

Am-241 1 8331E-03 6014 12028 0 00E+00 1 lOE-01 2 20E401

Am-242m 14129E-06 6014 12028 0 OOE+00 8 50E-05 - 1 70E-04

Am-243 1 4774E-07 6014 12028 0 00E+00 8 89E-06 1.78E-05

Photon Tota
Energy Photons/sec
Group - (bounding)

Avg MeV
00150 1 944E+13
0 0250 4 278E+12
0 0375 3 643E+12

I C-14 12871E-04 6014
Cl-36 2 8120E-06 60 14

L Cm-243 1 7940E-07 6014
Cm-244 1 6962E-06 6014

0 7
E-3 1 55E-02 0 0575 3739E+12

69E-04 3 38E-04 0 0850 2.316E.12
I3 00E+00 1 08E-05 216E-05 01250 1 682E+12
0 OOE+00 1 02E-04 2 04E-04

Co-60
Cs-1 34

12028 0 00E+00 7 72E+01 1 54E+02
0o250 1.t65E+12
0.3750 9 972E+11
0 5750 1.226E+13
0 85.00 5.6S0E+11

6014 120.28 0 00E+00
6 6014
0 60.14
2 60.14

12028 0 1
12500 t 155E.13

1 5368E-0, 1.85E+00 17500 7 702E+0S

Eu-1 55 2 9293E-02 1.76E+00 3 52E+00 22500 1241E+10

-KSS 7.71 5-AF01 000E+00 4 64E+01 9 28E401 2 7500 9.852E+07

1 3 ;1.1;t1E-02
E 1-129 7.38E47

.- K Kr-85 2.5263E-01
Np-237 12427E-06
Pa-231 38511E-09
Pb-210 73880E-15

i m147 2 1023E+00
Pu-238 1 0383E-03
Pu-239 5 5293E-03

0 OOE+00 6 68E-01 1.34E+00 3.SO0o 1 147E+07
0 00E+00 4 43E-05 8 86E-05 S OD00 6 404E+01

120 28 0 00E+00 152E+01 304

60 14 120 28 0 00E+00 7 47E-05
6014 120 28
6014 120 28
6014

I 44E-13 8 89E-13
126E+02 2 53E+02
3 24E-02 1 25E-016014

E+00 3 33E-01 6 65E-01

Pu-240 t 0 00E+00 1 28E-01 2 56E-01

Pu-241
Pu-242

12028
6014 12028

0
0
n

1OE+00 613E+00 1.23E+01

5 2782E-14 60 14 12028
1 9338E-10 6014 120 28
91684E-02 6014 120 28 1.1 0E+01

Se-79 1 3018E-05 6014 1t7E-03

Sni-126

I Sr-9 9
, _ Tc-99

12167E-05 E+uo 7.32E-04 I 46E-03

2 6045E+C 0 OOE+00 1.57E+02 3 13E+02

Th-229 6014
6014

120 28 0 00E+00 2 66E-02
12028 000E+00 825E-09
12028 0 0OE+0O0 09E-09

5 32E-02
1 65E-08
2 18E-09
3 04E-08Th-232 2.5278E-10 6014 12028

i TI-208 - - t16947E-08 60 14 12028

i U-232 4 8737E-08 60 14 12028

U-233 1.2203E-07 6014 12028
U-234 1.5925E-07 6014 12028

U-235 -2 6194E-06 6014 0 00

U-238 1 2693E-05 6014 12028

1 U-238 -3 6331 E-08 6014 0 00

2 04E-06
5 86E-06 Thermal Power

£-06 1 A7E-05
_-06 1.228-05

NomaltNM He atBouning-
-_ Output II Next Output

6 68E-04 10E-04 668C-04 (Wats) (WaS")

7.63E-04 1S3E-03 3.50E+00 7 00.00

433E-04 4.35E-04 I Total Total

Y-90
i Other Radionucldes

2 6060E+00 601 1 57E+02 3.13E+02

I -,
_-I

1 U . 1e n u sp ta te e ct o s u i n r , B m i r n i i- . S a

1Template Selkcton Summary B _eDP _5_____r

From SFD Used

ReactorlModertor LWANDUZmRCHYDRIDE LWANDUZIRCHYDRID

Fuet Cbdm SST ;T
BOL HM Constituents U U

S0 Enrdchment %:I 192643395 101o20 1

Bumnup Summary (MWd)'
From SFD Estimated

- 2 17E+02 4S74E+02

IBasis for Parameter Drfferences
t1

itBasis for bumup used In estimate-

lornia buhn calculated som tie heavy metal mass destroyed
3=kca byrma assumed Io be toice ,a^iea btus

Nomdmg 54
120.2

I - -

Estimated Bumupt
BumupluMIltIpler Given Bumniup

Nominal 11 0 11
Bounding 220

4 Estimated EOL HM/Given EOL HM

_ 1_ I1.001

'Reactor shutdown. core removal, storage, shipping or other date olnfimfng ihat Irrackation ceased for tuel

'Total bumup for all fuel associated wit this, worksheet must be civided by SOL heavy metal mass to get spedfic burnup values (MWd/TI

t
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Fuel Radionuclide Inventory Worksheet
L Fnel and Template --ra'out

Fuel Name- TPIGA 8S20 FFCR AFARI
SNF ID V- 969

Fuel Units A Descr: 3- ELEMENT
Heavy Metal Mass: BOL.- : EOL=026kg
ROD Storage Site: INEEL

'Fuel decaly srt date 2019
Estimates as ol 2010

Template TRtGA-SS (LWAU-Zrx. SST. 10 to 20%., U)
'Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT) 0 000195
Template Day Time 5 vears

Estimated
Canister usage-

18'xlO'
I 004

IL Estimnatc.s. i m x xb b Y Yb Gamma Sources

' Photon - Total
CUiMWd From' Nominal Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energy Photons/sec

Radionuclide Template FuelBumup(MWd)O Bumup(M[Wdf (Ci), Inventones(Ci) inventores(Ci Group (bounding)
Ac-227 85173E-10 920 1840 0OOE+00 784E-09 1 57E-08 Avg MeV
Am-241 1 8331E-03 920 1840 0 00E+00 1 69E-02 337E-02 0.0150 2.974E+12
Am-242m I 4129E-06 920 1840 0 OOE+00 1 30E-05 260E-05 00250 6,544E+1I
Am-243 I 4774E-07 920 1840 OOOE+00 1.36E-06 272E-06 00375 5573E+11
C-14 1 2871E-04 920 1840 OOE+00 1 18E-03 237E-03 00575 5721E+11
CI-36 28120E-06 920 1840 OOOE+00 259E-05 517E-05 00850 3544E+11
Cm-243 1 7940E-07 920 1840 0 00E+00 1 654-06 3 30E-06 01250 2574E+11
Cm-244 1 6962E-06 920 1840 000E+00 1 56E-05 312E-05 02250 3.006E+11
Co-60 1 2839E+00 920 18 40 0 OOE+00 1 18E+01 236E+01 03750 1S526E+11
Cs-134 9 0541E-02 9 20 18 40 0 OOE+00 8 33E-01 1 67E+00 05750 2.028E+12
Cs-1 35 3 2195E-05 920 18 40 0 OOE+00 2 96E-04 5 92E-04 0 8500 8705E+10

S 07E+01
2 83E-01

Fe-55 7 7158E-01 920 1840

12500 1 768E+12
1 7500 1 178E+09
2.2500 1 899E+09
Z7500 1507E+07
3 5000 1 754E+06
5 0000 9 812E+00
70000 1111E+001ooo 2S- 0 Li

H-3 1 111E-02 9.20 18 40 '0 00E+00 1 02E-01
1-129 736B4E-07 920 1840 0 OOE+00 6 78E-06 1 36E-05
Kr-85 2 5263E-01 9.20 18 40 0 00E+00 2 32E+00 4 65E+00

1 14E-05 229E-05
3 54E-08 7.09E-08

Pm-1 47
Pu-238
PU-239

7 3880E-15
2 1023E+00
1 0383E-03
5 5293E-3

9.20 184

L,9.20 18,40 0 OE+00 5 09E-0
PU-240 2-1278E-03

1 0195E-011
9.20
9.20
9.20
920
920

1840 OOE+00 1 96E-02
18 40 0 OOE+00 9 38E-01
1840 0OOE+00 2.13E-06
18 40 0 OOE+00 4 86E-13
18 40 0 OOE+00 1.78E-09
18 40 0 OOE+00 844E-01

3 92E-02
1 88E+00
426E-06
971 -13
3 56E-09
1 69E+00

Ra-228
Ru-106 920
Se-79 13018E-05 920 18 40 0 0OE+00 120E-04 2 40E-04

12167E-05 340 0OOE+00 1 12E-04 224E804
4 79E+01

Th-229 1 9 20 184
Th-230 8090E-111 9 20 18 40 0 00E+t
Th-232 25278E-10 920 18 40 0 00E+00 2 33E-09 4 65E-09
T1-208 1 6947E-08 920 1840 000E+00 156E-07 312E-07
U-232 4 8737E-08 9 20 18 40 0 00E+00 4 48E-07 8 97E-07
U-233 12203E-07 920 1840 000E+00 1.12E-06 2 25E-06
U-234 1 59258-07 920 18 40 0008+00 1 47E-06 2 93E-06

Thermal Power
Nominal Heat Bounding
I Output Heat Output

(Watts) (Wafts)U-235 -2.6194E-06 920 0 00 117E-04 9 25E-05 1 17E-04
U-236 1 2693E-05 920 18 40 000E+00 1 17E-04 2 34E-04 9_98E41 1.07E8O0
U-238 -&6331 E-08 9 20 000 7 25E-05 7 22E-05 7 25-5 Total Total
YV90 2 6060E+00 9 20 18 40 0 00E+00 2 40E+01 4 0E+01
Other Radionuctides 3 32E+01 6 63E+01

m. Tertplat Selection Summry, Brnup Sr . and Checks> c-. . ,
Template Selection Summary _ _ -

From SFD Used Basis for Parameter Differences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZRC HYDRIDE Tbs Templat we ase tse ftcl re ing reasee

Fuel Ctaddmg SST SST Thi ul malhtd on al paarselenm except riedunent (unksrn)
BOL HU Constituents U U

8OL Enrichment % 10to 201

Bumup Summary (MWd)_ Basis for bumup used in estimate:
From SFD Estvnated

Nomin92al ! e bunn p taken frn SFD and teeil l MWd usng Brq 027kg
Bounding 8 40 SW*dt bunp assmed Is be fWace norrntl bun

Chects

Estin tedt Bumud

Dumup ulti teM Given Bumup Estimated EOL HMWGlven EOL HM
NomC sl t n00 Butupl

Bounding 2 Co
'Reactor shuldown, core removal, storage, shipping or other date confifning that irradiation ceased for fuel

'Totat burrnup tor al fuel associated with his worlsheet inust be tivided by SOL heavy metal mass to get speofic busmup vaues, (MWdM1T.

j

-
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Fuel Radionuclide Inventory Worksheet -

I }.FXe r-t Templatelo raot ,o ,,
I Fuel Name TRIGA 8.20 FFCR ENGLAND
i.- SNF ID * 987

Fuel Units & Descr 4 - ELEMENT
Heavy Metal Mass: 80L--0 641kg EOL=0 624kg
ROD Storage Site, INEEL

'Fuel decay start date 2010
Estimates as of 2010

Template TRIGA-SS (LW/U-Zrn. SS. 10 to 20%, U)
'Template Bumnup(MWd) 6 65

Template BOL Heavy Metal Mass (MT)- 0 000195

Estimated
Canister usage:

18'x10O
004

i

,11. Estunmtes . - m x. x, b YI Y Gamma Sources
I Phdr, Tnt.

-

Cl/MWd From - INominal Bounding Fuel Initial Activity Nomnal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
5

Bumup (MWd)
5

(Ci) Inventones(C7) InventortesCI)
Energy Photons/sec

_ Group , (bounding); Radiom
Ac-227

E_ Arn-241

uclide
8 5173E-1 0

Am-242m
i

i
4

0 1.60E-08 3 19E-08 I Avg MeV
0 344E-02 6 87E-02 I 00150 6060E+12
0 265E-05 530E-05 I 00250 133E+1237.49 0 00E+OC

AM-243 3749 0 00E+- 2 77E-06 5 54E-06 I 00375
1875 37 49 0 00E+00 2 41 E-3

Cl36 2 8120E-06
_ Cm-243 1 7940E-07

Cm-244 1 6962E-06

1875 37 49 0 OOE+00 5.27E-C
1875 3749 ec
1875 37 49 02250 6126E+61

CO-60 1 2839E+00 187 4 81E+01 0 3750 31 09E+ 1t

Cs-134
Cs-135

i Cs-137
k- Eu-154

9 0541E-02 t 70E+00 3 39E+00 I 0 5750 4 133E+12

3 2195E-05 .00 6 04E-04 1.21 E-03 I 08500 1 774E+11
0 00E+00 5 17E+01 1 03E+02 t 12500 3602E+12

5 3749 0 OE+00 2 88E-01 5.76E-01 I 17500 2 401 E.09

Eu-I 5 3749 OEO 549E-01 1.108+00
1875 37 49 0 00E+00 1 45E+01

I K-8 2.5263E-01NpI371.4V-0
1875 3749 000E+00
1875 37 49 5.r0 2 005E.01

70000 2 270E+001875 37A9 9 47E+00
4 66E-05 1 00J0 25a6E-01

Pa-231 3.85t 1 E-09 722E-08 1 44E-07

Pto-2~1

PU-238
~j Pu-239

Pu-240
Pu-241
Pu-242
Rta-226L Ra-228_

E+OO 1 39E-13 277E-13
1875 37.49 0 _OE.00 3 94E.01 7 88E.01
18.75 37.49 8OOE+.O 1 95E-02

5293E-03 1875 37 49 0 OOE+00
21278E-03 1875 37 49 0 OOE+00
0195E-01 1875 374 3 82E+00

8 67E-0631t28E07 1875
2782E-14 )90E-13 1 98E-12

3 63E-09 725E-09

FRu-106 37 49 0 OOE+00 1.72E+00
37 49 0 OOE+00 2 44E-041875

.05 -18 75 37 49 0 OOE+00 228E-04

3 44E+00
4 88E-04
4 56E-04
9 77E+01
1 656E-02

Sr-90
Tc-99
Th-229
Th-230
TI-232
Tl-208
U-232

- U-233
U-234
lJ-235

2 6045E+00
4 4241E-04
1 3713E-10

1875
1875
1875
1875
1875
t875

37 49 0 OOE+00
37 49 0 0OE+OO
37.49 0 OE+00
37 49 0 OOE+00
37 49 0 OOE+00
37 AO n0nrOO+O

2

'I

57E-09 514E-09
39E-10 6 78E-10
74E-09 9 48E-09

3 18F-07 6 35E-07

i87 5 37A9 0 OOE+OO 914E-07 1 83E-06 Thermal Power

18 75 37A9 0 OE+00 2 29E-06 4 58E-06
18 75 37A9 0 OOE+00 2 99E-06 5 97E-06
1875 0 00 2 77E-04 2 28E-04 2 77E-04
18.75 37A9 0 OOE+00 2 38E-04 4 76E-04
18.75 000 1.72E04 I 72E-04 1 72E-04

Norminal Hieat Bounding
output Heat Output
(Watts) (Watts)I
I 09E.00 2.I8E+00U-236

Totai Total
1875 3749 0 OOE+00 4 89E+

6 76E+01 1 35E+02
, B I s o a m t -D ,,f e r ee

18ausis for Parameter Dd~ferences:F
c0l~p~ e aerec --r aurra y

From SFD
Reactor Moderator[ 3 C I EFucto Ctodde tra LW AND U ZIRC HYDRIDE

Fuel Caddg SST
0OL HM Constituents U

-E~ -- -^^ I. tOOR07

U

Bumup Summary (MWd)' FBasis for bumup used In estimate:
From SF0 Esienatd

Nomnat 18751 16 Norrsal bungp taken dre* frhm SFD (Ienled bkl d)

BoundinF | ctA 9" burmrp asassed b be tWae nowkrbuPra

Checks

Estimated Bumup/
Bumup multiplier Gwen Burnup E~stimated EOL Ht/Gnv n EOL KMt

Nrominal 081 OSO 100
Boundg- - 171 t7I

'Reactor shutdown core remaval storage, shpping or other date cornirmirng that Irradation ceased for fuel

'Total bunv.w for aft fuel associated wit thhis woilisheet must be dvided by 8OL heavy metal mass to get specific burnup vakies (MWrdlMT)
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Fuel Radionuclide Inventory Worksheet
L Futl and Template Inro rtroin -ica

Fuel Name: TRIGA 8.5120 FFCR HEIDELBERG
SNFID r# 1045

Fuel Units & Desr. 5- ELEMENT
HeavyMetalMass: BOLo0801kg, EOL-079kg
ROD Storage Site INEEL

'Fuel decay start date' 2010
Estesetes as of 2010

Template: TRIGA-SS (LWAU-Zrs. SST. 10 1o 20%. U)
"Template Bumup(MWd) 6.65

Template 80 Heavy Metal Mess (ITI: 0 000195
Template Decay Time, 5 years

Estimated
Canister usage

18x105
r 005

1U. Estimates -- - L m x. X. b Y. Y b I Gamma Sources

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)' Bumup (MWd)

2
(Ci) Inventones(Ci) Inventories(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

E-08 Avg MeV
0-02 0 0150 5.047E,12

Arn-243
C-14

15 61 31 2
1 11IE+12
9457E+11

12871E-04 15 61 31 23 0 00E+00
Ci 36 2 81200 15 61 31 23 o OOEpu 4 -.F<

- - - - - - - - - - - - - -

Cm-243 1.7940E-07 15 61 31 23 0 000+00 2 80E-06 5 60E-06 01:
J

UCm-44 1 ovsZ=-M lb i31 31 2S U OE+UU O 2b65-Ob 5 30E-O5 02250
C0-60 1t2839E+00 1561 31 23 000E+00 2 OOE+01 4 01 E+01 0.3750 Z589E 11

0 OOE+00 1 41E+00
000E+00 5 03E-04
0 00E+00 4 30E+01
0 00E+00 2 40E-01
OOE00 4 57E001

2 83E+00 0o5750 3 442E412
1 01E-03 08500 1 477E 11

12500 3 000uE12
Eu-1154 1.1
Eu-1155 2 1
Fe-557

15 61 31 23
15 61 31 23 915E-C

7158E-01 15 61 31 23 0 OOE+00 20E+01 2 41 E+01
H-3
1-129
Kr-85S
Np-237
Pa-231
Ptl-210
Prn-1147

i 1111E-02 1561 31 23 0 OE-+00 73E-01 3 47E-01
7 3684E-07 1561 31 23 000E-00 15E-45 2 30E-05

3 5000 2.977E+06
5 0000 1 686E+01
7 r00 1 909E+00
ltrV~ ---o 216E0

94E+OO 7 89E+OO I
)4E-05 3 88E-05
)I E-08 t120E-07
15E-13 231E-13
28E+01 6 56E+01
62E-02 324E-02
33E-02 1.73E-01

| z ww c l8l

2 1023E+00 1561 31 23 0 OOE+C
Pu-238 1 03e3E-03 1561 31.23 OOE+OO It
Pu-239 1561 31.23 00OE+00 8I

E-02 6 64E-02

Pu-242
Ra-226 5 2782E-14 15 61 3123 0 0E+00 8 24E-1
Ra-228
Ru-1 06
Se-79
Sn-1 26
Sr-90
Tc-99

9338E-10 15 61 31t23 0OOE+00 302E-09 6 04E-09
0 00E+0 1 43E+00 2 86E+wD

D 2 03E-04 4 07E-04
3 80E-04

4 4241E-04 15 61 31t2
Th-229 1 3713E-10 15 61 3123 0 0E+00 2-14E-C
Th-230 1 8090E-11 1561 3123 OOwE+00 2.82E-10 565E-10
Th-232 2 5278E-10 1561 3123 0OWE+00 395E-09 789E-09
Ti-208 I 6947E-08 15 61 31 23 0 W0E+OO 2.65E-07 29E-07

-- --- - -
U-ZJ 4 aljlct ib bI 1 Z3 U Wt+Uu .0it7-u bZt-0u I hemnal Power

_ _ _ _, _ _ _ _ _ i G # g g i _ _

-07 15 61 31 23 0 0E+OO 1.910E-06 81E-06
I 2.49E-06 4 97E-06

3 03E-04 3 44E-04

Nominal Heat Boundhng -
I Output , Had Output.

(watts) (Wattn)
-

. ___ _ . _ _ . : _ H

0 00E+U0 1.98E-04 3 96E-04 I 9 0E4-01 1 82E00
Total Total

Y-90 2 6
Other Radlonuclides

ril Tnailte'4le~tni Snn..ai' lIII.i~ S~i,oe. nd t-il Ch,*e. -,,t ', 1-,J

Template Selection Summary
From SF0 Used Basis for Parameter Daflerences:

Reactor Moderator LW AND u DF;C HYDRIDE LW AND U DIRC HYDRIDE
Fuel Cddnrg SST SST

BOIL HM Constituent U
BOL Ennchment % 19 8501877 1t0 to 201

Burnup Summary (MWd_ _ Basis for burnup used In estimate:
From SFD Etenmated

Nominal [561Z 10 02 Ncwed buamv tta drecy from SFD 0Ionrtbielo MWd)
Boeundcmg | 31 Sourq b etobeMn inbal

U

U

LEstimated Bumupf
Given SuriupBumup Multiplier

Nominal
Estimated EOL HM/Given EOL HM

I o099

'Reactor shutdiown6 core removal, storage, shipping or other dale conimwing that irradaton ceased for tuel

'Total bumup for atl kuW associated with this worksheet must be dided by BOL heavy metal mass to gel specific bumup values (MWdUT).
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Fult Rnrlinntirucipd Inventorv Worksheet

i I LpFuei ad Template lnformation -"
I Fuel Name TRIGA 8-.520 FFCR iTALY
L. SNFai# 730

Fuel Units & Descr 3 - ELEMENT
Heavy Metal Mass: BOL=0.484kg EOL.0 458kg
ROD Storage Site INEEL

'Fuel decay Stardte 1959
Estimates as of 2010

Template TRIGA-SS (LWAJ-Zrx. SST, 10 to 20%, U)

'Template Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (MT) 0 000195

Temolate Decay Time. _0 years

Estimated
Canister usage-

18'x10'
004

W
.

I

E1. Estimates - U m X. b .y y Gamma Sources

Photon Total

CtIMWd From - Nominal Bounding Fuel Initial Activiy Nominal Fuel Bounding Fuel Energy - Photons/sec

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWd) (Ci) Inventonea(Ci) Inventorles(Ci) - Group (bounding)

Ac-227 9 4992E-09 24.34 4868 0 00E+00 2.31E-07 4 62E-07 Avg MeV

Am-241 4 0120E-03 24 34 48 68 0 00E+00 9 77E-02 1.95E-01 0 0150 2 377E+12

Am-242m 1.1510E-06 24.34 4868 OOOE+00 2 BOE-05 560E-05 00250 4937E+11

Am-243 24 34 48 68 3 58E-06 71 6E*06- 005751

C-14
C-36

24 34 486 3 12E-03 6.23E-03 0 0575

2 24 34 481 6 85E-05 I 37E4-0 C

0120E-08 24 34 1 46E-06 2193E46

3 0331E-07 24 34 0 00E+00 7.38E-06

3 4647E-03 0 00E+00 8 43E-02

1

4

0O3750 1.0456+1 I
0 5750 1 766E+12

Cs-134
I Cs-135
L Cs-137

Eu-154

2 4632E-08 5 68 0 00E+00 6 00E-07
48 68 0 00E+00 7 08500 1 738E+10

9 7 48 68 0 00E+00 4 75E+01 1 7500 4859E+t0

4868 0Ct t.99E-02 t 7500 4 4-SE+O_

Eu-155 5A486E-05
Fe-55 4 7955E-06

I i i+3 8 9038E-04

r 1-t29 - 7 3684E-07

i ir-85 1.3791E-02
I ,237 1 3038E-06

24.34 E-03 2.66E-03

24 34 1 17E-04 233E-04
2O00E+00 2 17E-02 4
0.00E+00 1 79E-05 2 s30E+01

0 00E+00 3.36E-C 7A^o 2.85.16E.0
I1l0000 3 245E-014868 0ODE+00 3 1

M Pu-238

Pu-239
Pu-240
Pu-241 _

M, Pu-242
I Ra-226

L'. Ra-228

Ru-106
Se-79

1 5534E-08 24.34
7 1759E-13 24.34
1 4547E-05 24 34
7.2827E-04 24 34
5 5218E-3 24 34
2.1173E-03 24 34
1.1702E-02 24 34
2 3128E-07 24 34
1 6827E-12 24 34
2 5263E-1 0 24 34
3 4090E-15 24 34
1 3012E-05 24.34
1 21624-05 24.34

48 68 0 00E+00
48 68 0 00E+00
48 68 0 00E+00
48 68 0 00E+00
48 68 0 00E+00
48 68 0 00E+00
48 68 0 00E+00
48 68 0 00E+00
48 68 O00E+00
48.68 0 00E+00
48 68 0 00E+00
48 68 0 00E+00

1.75E-1 1 3 49E-1 1
3 54E-04 7.08E-04
1 776-02 3 55E-02
1.34E-01 2.69E-01

4

15E-02 03E-01
85E-01 5 70E-01
63E-06 1 13E-05
10E-11 8 19E-11
154-09 1 23E-08
30E-14 1 66E-13

3.17E-04 6 33E-04
2.96E-04 5 92E-04

8 9323E-01
4 4241E-04

24 34 0 00E+00 2.17E+01 4 3
0 00E+00 1 08E602 2.t

Th-230
_A AAA

48 68 0006+00 1 1
48 68 0 00E+00 3 i
48 68 0 006E00 6 t

i TI-208
i U-232

U-23-3

.

24 34 48 68
24 34 48 68

0.00E+00
0 00E+u0

1.23E-08
5 79E-07
1 56E-06 I Thermal Power

5 95E-06 ANominal Nealt Bounding -
31

A, _, A O A ^A s 4

U-234
U-235
U-236
U-238

E07 Z4.34

-07 24.34
A A2 d

4868 CC
0400 20

698E6-0 140E6-0
tA6E404 2 I10E-04 I-

24.._4
6 - 24.34 48 68 0 00E+0

" ^A ^A d

3 09E-04 6 18E-04
1 29E-04 1.30E-04
2 17E+01 4.35E+01

OUtp- Ut , He~at Outptut
(Watts)' - (Watts)
2.72E-01 5 45E-01

total Total8 t

8.9338E-01 24 34

U.lTemplate Selection Stura,
Template Selecton Summary

Fr

Bturnp Sun..mry, am ca ecks _ _ ______

2 40E+01 4 80E+2L-1

-_I Basis for Parameter Dfferences' _ .

Reactor Moderator LW AlND U ZRC HYtRIt
Fuel Cladding T

BOL HM Constituents U
BOILEnrcthment% 20u04130u79

X WNDU23RCHYnDRID
SL Z ZT i
U~- - -

.. _.._ [^..__^. SlOWA\2

.

4=- -r -- A In .e ih.a- -
E
JUMUP bUMMary trAwup �- RM i I Eat-ded . - "" --- "'

Nomhial-|
BCundh

Checks

16 511 24.34
4a ut

Noema burrp ccialed trom te heay metal mas destroe

qa-drn turnip a91 arrd bIDs tbecWm roieal tubrr
I_ _ _ _ _ _ _ _ _ A . -

Estimated BumEup/ I
Bumup M~ultiplier Given Bumnup Estimated 0OL HINGiven EOL HM

1 00Nominal 14t81
29 S-

ouunuwwlu I .^J.

'Reactor shatlo". core removal storage shipping or oeter date confimirmg that iradation ceased Ior uel

'Total bumup for all fuel assooated with this worksheet must be divided by BOl heavy metal mass to get specific burnup values (MWSd'T)

I... DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fud aMnd Tenplate lnfornation . ,

Fuel Name: TRIGA 8 5/20 FFCR MNRC
SNF ID ir 703

Fuel Units & Descr. 5 - ELEMENT
HeavyMetal Mss- BOW0801kg EOL=0761kg
ROD Storage Site INEEL

'Fuel decay stalt date 2035
Estimates as oft 2010

Template: TRIGA-SS (LWAI-Zrx. SST. 10 to 20%. U)
1Temnpate Burnup(MWd): 6 65

Template OL Heavy Metal Mass (MK: 0000195
Temnilate Decay Trne 6 years

Estinated
Canister usage

j 007

IL Eanmatesr -, m X. Xb b y Yb Gamma Sources

Radionuclide
Ac-227
Arm-241
Ami-242m
Amri-243
C-14

. Photon Total
CiVMWd From - I Nominal , Bounding Fuel Initial Activity, Nominal Fuel Bounding Fuel Energy Photonstsec

Template , Fuel Burnup (MWd)f Burnup (MWd)' (Ci) lnventortes(CI) Inventones(Cll Group (bounding)
85173E-10 39 14 78 28 0 00E+00 3 33E-08 6 67E-08 Av MeV
1.8331E-03 3914 78.28 0 00E+00 717E-02 43E-01 00150 1.265E.13

1
2

7 Ba u OtOO+uOO S -05
0 00E+00 5 78E-06 16E-05
0 00E+00 5 04E4-3 01E-02

Ct-36 8120E-06 3914 2 20E-04 0050 1 508E.12
Cm-243
Cm-244
Co-60
Cs-134
Cs-135
Cs-137
Eu-154

1 790E-07 39.14 78 28 1 40E-05 01250 1 095E+12----- --
I 6962E06ut 3U9.14 17 28 0 2250 1.279E,12

2B39E+00 39.14 78 28 0 00E+00 S 0
Qn s A 7n ^O n nne nA A .
11ba 14 Its 2 uu00+U0 3 S
39 14 7828 0 00E+00 1 26E-03

0 3750 6.490E+11
0 5750 8 628E+12
0 8500 3703E+11
12500 7 520E+12
1 7500 5013E+09
2.2500 8 00E+09

7828 000E+00 1 08E+02
0 00E+00 6 02E-01 1.20E+

Eu-155 29293E-02 1 15E+00 2.29E+00
Fe-55 7 7158E-01 1 6 04E+01 2.7500
H-3 1.1111E-02 3914 78 28
1-129 7.3684E-07 39 14 7828

E-t 39 14 78 28 0 00E+00 9

&70E-t
5 77E-05
1 98E+01
9 73E-05
3 01E-07
578E-13

3S5000 7 462E+06
s oooo 4153E+01
70000O 4 701E.00

110000 5.355E-013914
Pa-231
P0-210

78 28 0 00E+00 4 86E-05
7828 000E+00 t51E4-7

U
7 3880E-1 0 00E+00 289E-13

Pn-147 2 1023E+00 1 65E+02
Pu-238 0383E-03 3914 8 13E-02
Pu-239
Pu-240
Pu-241
PU-242
Ra-226

5293E-03 39 14 78.28 4.33E-01
3914 78.28
3914 78.28 0 00E+00 3 99E+00

78.28 0 00E+00 9 05E-06
78 28 0 00E+00 2 07E-12 143E-12

Ra-228 9338E-10 39 1 7 57E-09
Ru-106 1684E-02 3914

1 51E-08
7 18E+00
t 02E-03I 3018E-05 39 14 78 28 0 00E+t

-: ^^ .. AO A AAL
JV.14 78 28 o 00E+t

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

78.28 0 00E+00 1 02E+02
7828 0 00E+00 1 73E-02
78-28 0 00E+00 5 37E-09
78.28 0 00E+00 7 08E-10

1 3713E-10 3914
1 8090E-11 39 14
25278E-10 3914 7828 oa
1 6947E-08 39 14 78.28 0 a
4 8737E-08 3914 78 28 0 C

00E+00 6 63E-C

3 46E-02
1 07E-08
I 42E-09
I 98E-08
1.33E-06
3-82E-06
9.55E-06
1.25E-05
3.35E-04

177U3E-O7 - 3j314 7828 000E+00
1.592sE-07 3914 78 28 0 00E+00
-26194E-06 39.14 000 335E-04

Thermal Power
Nominal Hea Bounding

Output Heat Output
I (Watts) ' (Wats)

12693E-05 39.14 78 28 0 00E+00 4 .
_ 

H

94E-04 228E+CO 4s6.E
Total Total

Y-90 2 6060E+00
Other Radionuclides

Ill. Template Selection Sunmary. Beniu,
jTemplate Selection Summnary

.J.14
3914

0UD0 2 17-04 2.16E-04
78.28 0 00E+00 1 02E+02

I 41E+02
d Checks aY--- ,~,4
_ _ _ . .

.
.

From 9FD
Reactor M tt LW AD u ZRC HYDRIDE

Fuel CladdingI SST
OL HM Constituents U

BOL Enrichment % 19 34235977

- useed
LW AND U ZIRC HY1

SST

U
_10b201

Basis for Parameter DWfferences: L,
Isumup Summary (Mwe) B , - fasis forbumupused in estimate: LFrom SFD itsiiMaT6

Nominal 27IIl4 3914

BoundeIg 78 21

Checks -

R,-,.. U.,R-IL-
Estinated Burrnup

.Ghven Bumu
. 14:

Estimated EOL HNM/Ghen EOL. HNM

I Z 1 0

Li
Nominal

'Reacttr shutdown. core removal. storage, shipping of other date cwrirngrVial ht irradabon ceased tfor uel
2
Tol burnup tsfr ali fue associated wiflh ths worksheet must be ivided by 0OL heavy metal mass to get speafic bumup values (MWdITl).

DOEfSNF/REP-078
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Fuel Radionuclide Inventory Worksheet . -

L Fuel and Teiplate InZrtaou ' ,
Fuel Name TRIGA 85Xt0 FFCR OSU

SNF ID # 1041
Fuel Units & Descr. 2 - ELEMENT
Heavy Metal Mass i3L01092g EOL=0 37kg
ROD Storage Site iNEEL

'Fuel decay start date 2025
Estinates as of 2010

Template TRIGA-FUP (LWRU-Zrx SST, 60 to 1 00'.. U)

'Template Bumup(aWd) 66 52
Template BOL Heavy Metal Mass (MT): 0 000196

- Template Decay Time . - - 5 years -

Estimated
Canister usage

18'xtO'l[atO 2 i

0 Yb Gam Sore
l 1; <"r"Ah - ; - . . t 4- m bo Y. YD- ...

t Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
k I CL/MWdl From.

Radionuclide -. Template - - Fuel Bumup (MWd)
2 

Burnup (MWd9 - (Ci) Inventones(Ci) Inventones(Ci)

Ac-227 2 8488E-10 20 91 41 82 O000800 5 96E-09 1 19E-08

Am-241 75767E-03 2091 4182 OOOE+00 1.58E-01 3 17E-01

Gamrna Sources

- Photon Total -

Energy Photonstsec
Group ' (bounding)IAvg l3teV
_ 00150 6747E+12

_ 0.0250 1.481E.122 4459E-05 20 9 1 IItE^4 1 02Er-3

Am-243 3 0983E-05 O.OOE+O0 6 48E-04

I C,14
I CI-36

Cm-243

1 2590E-( 41 82 000E+00 263E-03
41 82 00OE+00 5 57E4-

-

091 41 82 000E+O0 -

1 30E403

5.27E-03
1.1 IE-04

1 60E-03
1.71E-01
5 19E+01
2 74E+01
8-26E-04

Cmr-244 2091 4182

Co-60 E+0 20 91
Cs-134 65454E-01 2091
Cs-135 1 9753E-05 20 91

L Cs-137 2.7375E+00 20 91
Eu-154 t2324E-01 20 91
Eu-355 5A^037E-2 20 91
Fe-55 7 9555E-01 20 91
l 3 I 0531E-02 20 91

1-129 7.1287E-07 20 91
Kr-85 2 4955E-01 20 91

Np-237 1.2121E-05 20 91
Pa-231 1 1230E-09 20 91

Pb-210 6 1636E-14 20 91

Pm-147 1 1302E+00 20 91
Pu-238 5 4826E-02 20 91

4182
4182 1
41.82
41.82

0.3750 3.449E+1 1
0 5750 5709E+12
0 8500 1 047E+12

72E+01 1.14E+02 - - 12500 4 023E+12

58E+00 5.15E+00 t 7500 5.380E+09

000E+00 i 11E+00 2.22E+00 - 22500 4.217E+09

0 00E+00 66E+01 3.33E+01
41 82 0 00E+00 2.20E-01
4182 0 O0E+00
41 82
4

i
5 07E-04 114D000 1A24E+01

= 7 0000 1241 E+02

E-48 470E-08
) 00E+00 1.29E-12 2 58E-12
O00E+00 2.36E+01 4 73E+01

008E+00 1.15E+00 2 29E+00

Pu-239 14 41 82 0 00E+00 2 94E-02 S 88E-02

Pu-240 41 82 O00E+00 2 4

Pu-241
21 Pu-242

I Ra-226
Rta-228
Ru-1 06
Se-79
Sn-126
Sr-90

L.. TC-99

2091 41 82 O00E+00
2091 4182 - OC
20 91 411 1 00E-11

1.8220E-1 1 20.91
1.0343E-01 20 91

3 8tE-10 762E-10
O 2 16E+00 4.33E+00

1.2832E-05

7 7375E-1 1
1t2211E-10
2 342AE-.11

20 91
-20 91
2091
20 91
20 91

41.82 0 00E+00 2 68E-04
41.82 0 00E+00 2 538-04
4182 000E+O0 S 36E+01
4182 0 00E+00 8 43E-03
41 82 0 00E+00 1.62E-09

5 37E-04
5 06E-04
1 07E+02
1 69E-02
3.24E-09

E+00 2.55E-09 S 11E-09
E+00 4 99E-10 997E-10

Ti-208 1 4313E-07
4 1927E-07

20 91 4 82 0008+00 299E-06 5.99E-06 I _ _

2091 8 77E-06 1.75E-05 Therrnal Power
Nominal Heat Bounding

.1-233 68491E-08 2091
U-234 2 0189E-06 20 91
U-235 -2.6572E-06 20 91

U-236 1.3575E-05 --- 20 91
U-238 -2.2698E-08 20 91
Y-90 2 5646E+00 20 91
Other Radionucihdes - -

1 43E-06 2.86E-06 NomunalHat Bounding
Output . * iHear Output0 0OE+O0 4.22E-05 844E-05

L2
IU

0 00 5.92E-04 5.37E-04 5 92E-04 (Watts) (Watts)

41 82 0.00E+00 2 84E-04 5 68E-04 1.37E+08 2.74E5*0

0 00 3 97E-05 3 92E-05 3 97E-05 Total Total

41 82 00.E+00 536E+01 1 07E+02
- 745E+01 I 49E+02

Basis for Parameter Differences:From SFD I

Reactor Moderator LW AND u DRC HYDRIDE LW AND U

Fuel Claddcng SST
0OL HU Constituents U
B01 EnrIchment % 69 89795918 - - 60

ZiRC HYDRiDE
SST
U

_

Bumup Summary (MWd)
From SFL

Nom[nal

Bounding

I I I Basis for bumup used in estimate:
Estenated

20 91 N tlrp calaled liom te heavy metal mass destoyed
- - 41 bur naup as"Ws r b betwce rmeal bunM -

___________________________ I --

Estanated Bumupl
Given BurnupBurnuM M.uipiir Estimated EOL HMiGiven EOLtt

r - 100Nominal
Bounding

0 161 3 _--
U.ltl I -

__________ .5
'Reactor shutdown, core removal, storage. slapping or other date confirming that Ireadiabon ceased for fuel

'Total burnup for ad fue assodated with Nis woreisheet must be dlvided by BOi. heavy metal mass to get spedlic burup values (MWdVdMT)

DOEISNF/RIEP-078
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Fuel Radionuclide Inventory Worksheet - -
L Fuel nmd Template Joe ntioie ,

Fuel Name. TRIGA 8 5/20 FFCR PENN STATE UNIV
SNFID4 815.

Fuel Units & Descr: 7 - ELEMENT
Heavy Metal Mass. BOL-1.379kg EOL=1.316kg
ROD Storage Site. INEEL

'Fuel decay stMat date? 2035
Estimates as of 2010

Template. TRIGA-SS (LWAJ-Zni. SST. 10 to 20%. U)
'Temptate Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (li): 0 000195
Tesnolat. Decay Time s vear

Estimated
Canister usage:

18-x10t
1 009 1

11 Estimates .X. m Y.D ' '' Y - Yb Gamma Sources
Photon - Total -

CVl7AWd From Nominal Bounding Fuei Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Burnup (MWd)W Bumup (MWd)' (Ci) Inventories(CI) lnventorles(CA) Group' (bounding)
Ac-227 85173E-10 6014 12028 OOE+00 5.12E-08 1 02E-07 Avg MeV
Am-241 1 8331E-03 6014 12028 0 OOE+00 1 l0E-01 2.20E-01 00150 11944E+13
Am-242m 14129E-06 6014 12028 000E+00 8.50E-05 1 70E-04 00250 4273E+12
Am-243 14774E-07 6014 - 12028 000E+00 889E-06 I78E-05 00375 3643Et12
C-14 12871E-04 6014 12028 OOOE+00 774E-03 I 55E-02 00575 3739E+12
Ci-36 28120E-06 6014 12028 00OE+00 1 69E-04 3.38E-04 00850 2.316E+12
Cm-243 1 7940E-07 6014 12028 0 0OE+00 I 08E-05 2 16E-05 01250 1 682E612
Cm-244 1 6962E-06 6014 12028 000E+00 1 02E-04 204E-04 02250 1 965E+12
Co-60 1.2839E+00 6014 12028 0 00E+00 7 72E+01 1.54E+02 03750 9972E+11
Cs-134 9 0541E-02 6014 12028 0 OE+00 5 45E+00 1 09E+01 05750 1 326E+13
Cs-135 3.2195E-05 6014 12028 OOOE+00 1 94E-03 387E-03 08500 5690E+11
Cs-137 2 7564E+00 6014 12028 000E+00 1 66E+02 3.32E+02 12500 1 155E.13

I_.d

Eu-154 5368E-02 6014 12028 00E+00 9 24E-01 1 85E+00 17500 7 702E.09
Eu-1 55 0 00E+00 1 76E+00 3 52E+00 22500 1.241E+10

2 7500 9 852E+07
3 5000 1 147E+07

LIE01 60 14
No-237 1.2427E-06 6014 120 28 0 00E+00 7 47E-05 1A9E-04 11 000

ra--3 3 851t1E-49 601t4 120 28 OO00E+OO 2 32E407 4 63E407

Ft-210 73880E-15 60.14 120.28 000E+00 45441-13 889E-13
Prn-147 2 1023E+(tO 60 14 120 28 0O E+(iO 1 26E+02 2 53E+02
Pu-238 10383E-03 6014 120.28 000E+00 6524E-0 1925E-01
Pu-239 5 5293E403 60 14 120 28 O O0E+OO 3 33E-01 6 65E-01
Pu-240 2.078E403 6014 120028 OOOE+O I 28E41 256E41

Pu-242 2.3128E407 60 14 1222OE+0 194 278E-05
Ra-Z26 5.2782E-14 60 14 120 28 O OOE+00 3 17E-12 6 35E-12
Ra-228 I19338E-10 60 14 120.28 O OOE+(iO 1 16E408 2 33E408
Ru-106 9 1684E402 60.14 120.28 O OOE+(iO 5 51E+00 1.10E+01
Se-79 1.3018E4e5 60.14 120e28 0 OOE+(iO 7 83E44 1 57E403
Sn-126 1.2167E405 60.14 120.28 - 000E+00 7 32E404 1 46E403
Sr-90 2 6045E+tiO 60.14 120.28 000OE+(iO It57E+02 3 13E+02
Tc-99 4.4241tE404 6014 120.28 000E+(iO 2 66E402 5 32E402
Th-229 t.3713E-1 0 6014 120.28 000OE+00 8 25E409 1 65E408
Th-230 It8090E-1t1 6014 120.28 000OE+00 I109E-09 218E409
Th-232 25278E-10 60 14 120.28 000OE+OO I152E408 3 304E408
Ti-208 I16947E408 60 14 120.28 000OE+00 I102E406 2 04E406
U-232 4 8737E-08 6014 120.28 O OOE+OO 2 93E406 5866E406
U-233 122E03E7 6014 120.28 0 00E+00 7 34E406 I 47E405
U-234 I 5925E407 6014 120-28 0 OOE+00 9 58E-06 1 92E-05
U-235 -2 6194E406 6014 0 00 5 90E404 4 32E404 S9E0E44
U-236 1.2693E405 6014 120.28 0 00E+00 7 63E404 1 53E403
U-238 -3 6331E-08 6014 0 00 3 72E404 3 70E404 3 72E044
Y-90 2 6060E+(iO 60 14 120.28 0 00E+00 1.57E+02 3 13E+02
Other Raditonuclides 2 1 7E+02 4 34E+02
FtL Template SdectionSummry. Burnup Srmr.r and Cbeksi v>f b~:'-

Template Selection Summary . .
From SFD Used Basis for Parameter Differences

Reactor Mtor LW ElND LW AND U ZIRC HYDRIDE
Fuel Cladding SST SST

BOL HM ConstItuents U U
BOIL Enrichment % 19 79695431 10 to 201

Burnup Summary (ttdf Basis for buumup used in estimate:
From SFD - Estimated [

Nomhti 40.32 60 1 No tuii castedrom ti hyeaa met mas desro
Bounding 1202ti itnup asYbed to be tWice aomrut bumup

Checks

Estimated Bumupv
Bumup Multipler Given Bumup Estimated EOL HMt/Glven EOL HM

Nominal 128 14 100
Bounding 2.56 _ . _ _. .

U

Thermal Power
Nmnal Meat Boundmg,

output Heat Output
. (Watts) (watts)
3 50E+00 7 OOE+0O

Total Total

L.
L,

'Reactor shutdown. coW removal. srage. shipping or other date confiling thatM rradation ceased tor tk

'Total bumup lor all tuel assooiated wmd tois worksheel must be davkbed by 6OL heavy metal mass to get specific bumup values (MWd91td

DOEJSNF/REP-078
Revision 0
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Fuel Radionucilde Inventory Worksheet

L Fuel and Template Information W$ A.
Fuel Name TRIGA 8 5120 FFCR SLOVENIA

SNF ID# 941
Fuel Units 3 Descr 3 -ELEMENT
Heavy Metal Mass BOL-0 473kg, EOt00 457kg
ROD Slorage Site: INEEL

'Fuet decay start date 1959
Estimates as of 2010

Template TRIGA-SS (LW/U-Zrx, SST. 10 to 20%. U)

'Template Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (MT) 0.000195

T-mnseW Bnyme 50 sYears

Estimated
Canister usage

18-x10'
004

NEW IILF.smates -O U m - X. Xb b Y. Gamma Sources
- . IA F Photon Total

I. omma,. . .- ru, ounin re -.y r

Radionuclide
I, Ac-227

Am-241
Am-242m

CLIMWd From Nominal vousiurmg rt- Inmal ACtVITy
Template Fuel Bumup (MWdO Bumup (MWd)

5
(CO) In-af-nesi inventonesfCil I rotto (boundinot

9 4992E-09 16 14

4 0120E-03 16 14
1 1510E-06 16 14

+00
+00

1 53E-07 3 07-07
6 47E-02 1t29E-01

_ . _ _ , , _ _ _ . _ . . . .

0 00E+00 1 86E-05

Am-243 1 4713E-07 3228 0 00E+00 2 37E-06

i C-14
* CI-36
- Cm-243

32.2B 0 00E+00 2 07E-(

t4 32.28 0006.00 454

75E-06 0 0375 2.849E+1
113E-03 00575 3069E+11
08E-05 0 0850 1 843E+11
94E-06 01250 1 197E+11
79E-06 02250 1 58E+1 1
162E01 0.3750 6 926E+10

6C 14 32.28 0 00E+00

Cm-244 16 14 32.28 oa

Co-60 16 14 32.28 0 C
iA i s4 E-07 956E07 0o750 1 171E+12

Cs-134 2 4532E-08

Cs-135 3.2195E-05
_ Cs-137 9 7519E-01

__ Eu-154 40947E4
Eu-155 5 4586-05
Fe-55 4 7955E-06
H-3 8 9038E044
1-129 7.36846-07

Kr-85 I 3791E-02
N-237 I 3038E-06
Pa-231 1.5534E-08
Pb.210 7.1759E-13
Pm-147 1AS47E-05
Pu-238 7.2827E-04
Pu-239 5 52186E-3
Pu-240 2 1173E-03

t6 14
16.14 5 20E-04 04E-03

16 14 1 57E601
0 00E+00 6 61 E-03
0 00E+00 8 81 E-04

15E+01
.32E-02
76E-03
.55E-04
87E-02

0 8500 1 152E+10
12500 1.232E+10
1 750 2.973E+08

2.2500 7.573E+04
2 7500 13666+04
3 5000 4.007E+01

32.28 0 00E+00
16 14 32.28 0 00E+00
16 14 32.28 38E-05 5 0000 1.68iE+01

16 14 32.28 223E-01 45E-01 7 0000 1.903E+Co

16 14 2.10E-05 4 21E4-05 10000 2164E601

16 14
16 14

0

0

i 2.51 E-07
E+00 1 16E-11 232E-11

5 0t E-07

:+Do 2.35E-04 4 70E-04

8 0 0E+00
32 28 0 00E+W

i
3

18E-02

32.28 0 00E+00
1514Pu-241

j Pu-242

L Ra-226
Ra-228
Ru-106
Se-79
Sn-126
Sr-90

I Tc-99

-16t14 32.28 a
6 83E42z
3 78E-01
7A6E-061614

1614
32.28

2 5263E-10
4090E-15

3228 00E+00 2 72E-11 5 43E-11
32.28 0 w0E+00 4 08E-09 8 15E-09
32.28 0 0E+00 5 50E-14 1 1OE-13
32.28 0 00E+00 2.1 OE-04 4 20E-04
32.28 0 00E+00 1.96E-04 3 93E-041

16.14
16.14
1614
16 14
16 14

32.28 +00 1.44E+01 2 88E+01
+00 7 14E-03 1 43E-02
+w 1 24E608 248E-08
E+0 211E-09 4.21E-09
E+W 4 08E-09 - 816E-099 5978E.-1 0

1 1892E-08 1614
31970E-08 1614
12232E-07 1614
2 8662E-07 1614
-2.6194E-06 16 14
1.2696E-05 - 1614
-3 6331E-08 1614

0.WwE+00 92E-07 3 84E-07
+W00 5 16E-07 1 036-06

E+00 w 97-06 3 95E-06
n wE+nn I 63EA-06

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Wafts) - (Watts)
1.81E-01 3.GIE-01

Total Total

u~~~ 616 w-04v
U-235

I U-236
I U-238

W Other F

000 2 03E-04 1 61 E04
_A .5JA ^ U .. ^ .J=

0 WEL+W ZtJVum)

000 1 27E-04 127E-04
32 28 0 E+00 - 1.44E+01

- - 1.59E+01 E+01

U.-Terplate Selection Smma-rv, BU--p S , a;sd UeCts

Template Selechon Summary
From SFD Used

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
SOL NM Constituents U U

BOL Enrichment % 19.87312476 10t^201

Burup Summary (MWdV __________

From SFD Estimated

Nom al 114 1546

mBunding 3228

_J rChecks-

Basis for Parameter Differences

Basis for bumup used in estimate:

No" bmp takes drecdy tkrm SFD (lesred it MW/d
BotuidyV bmw asred ID be fow ret btmup

Bum~up MultiplerI
Estrnated Bumup,

Given Bumnup Estimated EOL HWGlven EOL HM

Nomial | 1 - IS{
Bounding 200 rI

'r Reactor sNAdown, core removal, storage. skepping or other date coitimntng thaI Wrriataon ceased for flue

"Total bumup for all Fue associated with this woriheet rnust be dvided by BOL heavy metal mass to get specific buenup values (MWdM

I Mac 20

DOE/SNF/REP-078

Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fu ad Template Irado.> , -

Fuel Name. TRIGA 8 5/20 FFCR SO KOREA
SNF ID t: 734

Fuel Units 5 Descr 3- ELEMENT
Heavy Metal Mass: BOL=0 48kg. EOL.0 472kg
ROD Storage Site INEEL

'Fuel decay start date 1996
Estimates as of. 2010

Template: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%, U)
'Template Bumup(MWd): 6 65

Template 0OL Heavy Metal Mass (MT): 0 000195
Tempate Decay Tlme: 10 years

Esbmated
Canister usage:

18 x10
004

-

I. ESttml sX , ' m x b t y. Yb Gamma Sources

Ci/MWd From Nominal Bounding Ftil Inttial Acttvtty Nommal Fuel Bounding Fuel
Template Fuel Bumup (MWd' Burntup (MWd) (Ci) lnventon~es(Ci) Inventones(Ci)Radionuclhde
.--- -~.= ^e A ^A~ A .. =A oA

. Photon Total -

Energy Photonstsec
Group t(bounding)

Avg MeV
0 0150 3022E+12
00250 6401E11t

1 -,Ct-O 11 7U 23 3j U0 OO+UU 1 b6tEt8 3 21 E8
2 3865E-03 11.70 23 39 0 0WE+O0 2.79E-02 5 53E-02

11.70 2339 0 OOE+900 62E-05 3.23E-0s
I-z3 JY U Wt+Uu 173E 3 45E-06 00

C-14
CI-36
Cm-243 11 70

0

0

--OS 6 58E-05 I 0050 3 536E+t 1
1 50E-03 301E-03 0 0575 5.828E+tl

Cm-244 1 4008E-06 11 70 23 39 OOE+00
11 70 23.39 WE+w00 78E+1

01250 2.324E+11
0 2250 3015E+11
03750 1385E+11
0 5750 2170E+12
0 8500 3.874E+10
12500 1 165E.12

11 70 23.39 0 OOE+00 97E-01 3 95E-C
11 70 23-39 000E+00 3 77E-04 7 53E-04

Cs-137
Eu-154

O OOE+0O 2 87E+01 5 74E+01
) OOE+00 1 20E-01 2 40E-01 17500 7 009.08

Eu-1 55 1 70E-01 3 41 E-01 22500 3 661 E.07
Fe-55
H-3 8.3940E-03 1170
1-129 73684E-07 11.70 23 39

4 76E+00
1 96E-01
1 72E-05
428E+00
2 91 E-05
1 15E-07

Kr-85 1 8286E-01

27500 6 060E+05

1170 23 39 0 O0E+00 2.14

3.5000 7182E+04
_.000 1250sE+01
7.00 1 414E+00
110000 1 611E-01 LI1.2462E-06 11.70 23 39 0 O0E+00 1.46E-C

Pb-210
P.-147

11.70
11.70
1170
1170
11 70

23 39 0 O0E+00 5.75E-08
2 01E-13 4 02E-13

D 657E+00 1 31E+01
Pu-238 9 9820E-04
Pu-239 5 5293E-03 23 39

2.33E-02
1.29E-01
4 97E-02
1 88E+00

U
-03 11 70 23 39 0 OOE+00 2 4

1170 23.39 O.00E+00 9 38E-01
Pu-242
Ra-226

3 0 O0E+00 2 70E-06
2

41E-06
1 17E-12 33E-12

Ra-228 21729E-1 0
Ru-1 06 2.9519E-03

1.3017E-05
1.2167E-05

11 70
11 70
1170
1170

23 39 0 O0E+00 1 52E-04
23 39 0 O0E+00 1 42E904
23 39 0 O0E+00 2 70E+01

5 08E-09
6 90E-02
3 04E.04
2 85E-04
5 41 E+01

Tc-99
Th-229
Th-230

517E-03 1 03E-02
9459E-10
5564E-1 1 1

Th-232 25278E-10 11.70 2339 000E+O0 0
TI-208 I 6947E008 11 70 23 39 0 00E+00 1

4 55E.09
5 98E-10
5 91 E09
3 96E007
1 09E006
2 86E.06
4 05E006
2 07E.04

U-232 46812E-08 11.70 23.39 000E+00 547E907
1 2206E-07 11 70 23.39 000E+00 1 43E-06
1 7323E-07 11 70 23.39 0000E+0 2 03E006
-26194E-06 1170 000 207E-04 1 77E-04

Thermal Power
Nominal Heat , Bounding -
, Output' Heat Output

(Watts) (watts)
4.58E-01 S 18E801

Total Total

U-236 3 z6331.o8
-3 b331tE-08

11 7u
1170
t1 70

LU UU00+UU 1 48E-04
0 00 129E-04 1 29E-04

23 39 0 00E+00 2.70E+01
Other Radionuckles

1. Template Selection Sumary
Tempt te Selection Summary

2 87E+01 5 73E+01
, D___ C
tsummp �tifl1flUi7. and ijilecEs

F From SFD
R~sextor I&ior.u.U LAkN UI tm . , 1

Basis for Parameter Differences, UI
Fuel Cadding SST

BOL HM Constituents U
BOL. Ennchment % 20

SST
U

10to201

Burnup Summary (MWdi2 RBsis tor urnun used in .stme: L.- -. .I
From 70

11 7CNomhial _
Bounding

Estimated
745

2325
Nmial busP t Wm dredy tanm SFD (rnerLed to tMd)
Boudrig bnW assun l be te renal hrnup

Checks

Estimated Bumup/
8urnup Multiplier Given Burmup Estimated EOL HI/Glven EOL HM

0991

Li
l=ofnmaI

064

'Reactor shstdown. core removal. storage, shipping or other date oonim"ig that Irradatron ceased for tuel

'Total burnup for all tuel associated wtth ths woitiheet must be dvaded by 8OL heavy metal mass to get speafic bumup values (MWdMT)

DOE/SNF/IREP.078
Revision 0
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Fuel Radlionuclide Inventory Worksheet

Ii L Fuel and Tenplate Information ,

I Fuel Name TRIGA 8 520 FFCR U OF AZ
L- SNF ID 5: 974

Fuel Units & Descr- 2- ELEMENT
Heavy Metal Mass: BOF.O32kg EOLsO 319kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of 2010

Template TRIGA-SS (LW/l-Zrx. SST. 10to 20%. U)
emplate Sumup(MWd) 6 65
4ewvv Metal Mass Aft) 0 000195

Estimated
Canister usage

18,x10
r 003

Template SOL I
Temilate Decay TIme

_L BI. Esmates -
5 vears

Gamma Sources
m bo Yb Gamma Sources

-

CViMWd From Nominal Bounding Fuel Initial Actvity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Bumup (MWd)
1 

Burnup (MWd)' (CO) inventores(Ci) inventones(Ci)

Ac-227 8 5173E-10 095 1 91 0 00E+00 8 13E-10 1 63E-09

Am-241 1 8331E-03 095 1 91 000E+D00 1 75E-03 350E-03

Photon Total
Energy Photonstsec
Group (bounding)

Avg MeV
0 0150 3086E+11
0 0250 6790E+10
0 0375 5782E+10

095 191 0 00E+00
095 191 0 OOE+00

.2871E-04
CI-36
Cm-243
Cm-244

2 8120E-06
09-5
0 95
0 95

91 00

7940E-07

1 23E-04 2 46E-04 00575 5.935E+10
2 68E-06 5 37E-06 o 0950 3 677E+10
171E-07 343E-07 01250 2670E+10
1 62E-06 324E-06 02250 3119E+10
1 23E+00 2 45E+00 0.3750 1.583E+10

6962E-06
Co-60 .2839E+00 0 OOE+00

Cs-134 91 0 00E+00 8 64E-02 1.73E-01
Cs-135 91 0 00E+00 3 07E-05 6

095 91
095 91 n

0

)OE+00 2 6
1 7500 1t223F+08
22500 1t 71E+08095 E-02

Fe-55 095 E-01 14A7E+00 27500 1t 6E+006

; Fi-3
II 1-129

I1 Kr-85
I Np-237

t 11I1E-02 o 1.06E-02 2 12E-02 3 5000 1.820E+05

7.3684E-07 0 OOE+00 7.03E-07 141E-06 | 50000 1200E+00

Z5263E-01 91 OOOE+00 2.41E-01 482E-01 70000 1362E-01

1 .91 0 OE+00 1.19E-06 2 37E-06 11 0000 1.553E-02
.91 0 OE+00 3 68E-09

n^. ; .91 0 00E+CO 7 05E-1

I 1 Pm-147 2 1023E+00 0 95
Pu-238 I 0383E-03 095

1 Pu-239 5 5293E-03 095

.91 0 C

.91 0 C 1 06E02

Pu-240 2 1278E-03 2 03E-03 406E03

Pu-241 OOE.00 9 73E-02 1 95E-01

Pu-242 91 0 O0E+00 221E-07
91 0 OOE+00 5 04E-14
Q1 9 OOOEOO I 85E-10n ss

4 424-07
1 01t-13
3 69E-10
1 75E-01
2 49E-05

J uaQ e o vs

So79-se40 fi

91684E-02 0 95
1 3018E-05 095
1 91A7F-M' n Q/i

91 C 0

Sr-90 2 6045E+OO
Tc-99 4 4241 E-04
Th-229 1 3713E-10
Th-230 1 8090E-1
Th-232 2.5278E-10
TF-208 1 6947E-08

OOOE-O0 1 16E-05 232E-05
O OOE+00 2 49E+00 4 97E+00

91 0 OOE+00 4 22E-04 8 45E-04
91 0 OOE+00 1 31E-10 262E-10
91 OOE+00 1 73E-11 3.45E-11
91 0 OO)F+nO 2 41F-10 4 83E-10n 095

U~~~~ ----__-_-.A
095 91 0 OOE+00 1 62E4

91 0 OOE+00 4 65E4L 5 0 95 al Power
81 nU5n nnc

.. t1 91 lUO-+w
191 0 1)00E+01 5004P-fI7 n095

U ssU-235
0.95 1 91U-236 1t2693E-05

1.1 6E-07 2-33E-07 Nominal Heat Bounding
1.52E-07 3 04E-07 Output Heat Output
1.35E-04 1.37E-04 (Wats) - (Watts)
1.21E-05 2 42E-05 5.56E-02 1.11E-01
8.61 E-05 8 62E-05 Total Total
2 49E+00 4 98E+00
3.44E+00 6 88E+00

U-238 -3 6331E-08 095
Y Y-90 2 6060E+00 0.95
fV Olber Flbourlae

'm enpatse S d
Template Selection SUI

Reactor Moderator
Fuel Cladding

ap Sun-y,

R-i.i En Pseamet, ndfa.enn-Ured i
ua

YDRIDE Lw AND U ZIRC HYDRIDE
SST

I 0 o 20 f
t - -- -1--

L SOL. Enrichment % t 19875

IBurnup Summary (MWd)

Nominal |
Bounding

Eats
Basis lor bumup used in estimate-

Fro, SFD Este

078t Nbneal buisp caiaialed rnom lhe heavy netal rans dest"yd
kturstrg bnt assuned I be thke norea bntiW

.

____ I
Estimated Bumupf

Gven BumupSurnup Multiplier Estimated EOL HM/Given EOL NM
I I 070Nomvaul _

R-din.e

009
017

Iw r _- - . .

Rteactor shutdown, core removal. storage shipping or oter date confrlmwng that Irradatlon ceased for tuel

'Total burmp for at ls associaled with I us wuorkseet must be dvided by SOL heavy metal mass to get spedfic burup values (MlFdMlT)

I Lt-_ DOE/SNFIREP4078
Revision O
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Fuel Radionuclide Inventory Worksheet - -
L Fue and Tempnate 1nfaon~ttma *¢,,,

Fuel Name: TRIGA 8.520 FFCR U OF IL
SNF ID 4: 448

Fuel Units & Descr: 4- ELEMENT
Heavy Metal Mass: BOL=08kg; EOL60751kg
ROD Storae Site. INEEL

'Fuel decay start date: 2035

Estimated
Canister usage

18'x10t
0 005

Estimales as of 2010
Template- TRIGA-SS (LWAJ-Zr SST, 10 to 20%. U)

0
Templale Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT): 0 000195
Template Decay Tmwe 5 years

11. Estimates - m x. Xb b Y. Yb Gamma Sources

Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsdsec

Radionuclide Template Fuel Bumup(MWd)O Bumup,(MWd)` (CI) Inventones(C0) lhventorkes(Ci) Group (bounding)
Ac-227 8 5173E-10 4658 93 17 0 00E+00 3 97E-08 7 94E-08 Avg MeV
Am-241 I8331E-03 4658 9317 000E+00 854E-02 1 71E-01 00150 t506E+13
Am-242m I 4129E-06 4658 93 17 0 OOE+00 6 58E-05 1 32E-04 00250 33t3E+12
Am-243 1 4774E-07 46 58 93 17 0 00E+00 6 88E-06 1 38E-05 0 0375 2.822E.12
C-14 1 2871E-04 4658 9317 000E+00 600E-03 1 20E-02 00575 2.896E+12
Ci-36 28120E-06 4658 9317 000E+00 131E-04 262E-04 00850 1794E+12
Cm-243 1 7940E-07 46 58 9317 0 00E+00 8.36E-06 1 67E-05 01250 1,303E+12
Cm-244 1 6962E-06 4658 9317 000E+00 7 90E-05 1 58E-04 02250 1.522E+12
Co-60 12839E+00 4658 9317 000E+00 598E+01 1.20E+02 03750 7724E+11
Cs-134 90541E-02 4658 9317 000E+00 422E+00 844E+00 05750 1027E+13
Cs-135 32195E-05 4658 9317 000E+00 1 50E-03 300E-03 08500 4407E+t1
Cs-137 27564E+00 4658 9317 000E+00 1 28E+02 257E+02 12500 8950E+12
Eu-154 1 5368E-02 4658 93 17 0 00E+00 716E-01 1 43E+00 17500 5.956E+09
Eu-155 2 9293E-02 4658 9317 000E+00 1 36E+00 273E+00 22500 9617E+09
Fe-55 77158E-01 4658 9317 0OOE+00 359E+01 719E+01 275c0 7631E+07
i-3 1.1111E-02 4658 9317 O6E+00 518E-01 1 04E+00 35000 8.881E+06
1-129 73684E-07 46 58 93 17 000E+00 343E-05 6 87E-05 50000 4932E+01
Kr-85 25263E-01 4658 9317 000E+00 1 18E+01 2 35E+01 70000 5.583E+00

237 12427E-06 46858 93 17 000E+00 5 79E-05 1 16E-04 110000 8.3606-01

Pa-231 358511E-09 46 58 93 17 0000E+0 2791-07 3 59E-17
P>210 7.388E-15 46 58 93 17 0 00E+00 3 44E-13 6 -hlE-13
Pm-147 2.1023E+00 46 58 93 17 0 00E+00 9 79E+01 1 96E+02
Pu-238 1 0383E-03 46 58 9317 0 00E+00 4 842-02 9 67E-02
Pu-239 - 5293E-03 46 58 93017 0 3E+00 2 58E-01 S 15E-01
PU-240 21278E-03 4658 9317 000E+00 9 91E-02 1 98E6-0
Pu-241 I 0195E-01 46 58 93 17 0 00E+00 4 75E+00 9 50E+00

Pu-242 2 3128E-07 46 58 93017 0 0E+00 1 08E-05 215E-05
Fa-226 5.2782E-14 46 58 93 17 0 00E+00 2 46E-12 4 92E-12

Pa-228 I19338E-10 46 58 93 17 000GE+00 9 01E-09 180OE-03

Ru-106 9 91684E-02 46 58 93 17 0 00E+00 4 27E+00 8 54E+00

Se-79 I13018E-05 46 58 93i17 000OE+00 6 06E-04 I121E-03

Sn-126 1.2167E-05 46 58 93 17 0 00E+00 S 67E-D4 1 13E-03

5r-90 26045E+00 46 58 9317 0 00E+00 1 21E+02 2 43E+02
Tc-99 44241E-04 46158 9317 00E+00 206E-02 4 12E-02
Th-229 1.3713E-10 46 58 9317 0 00E+00 6 39E-09 1 28E-08

Th-230 I18090E-1t1 46 58 9317 0OOtE+00 843E-10 I169E-09

Th-232 2 5278E-10 46 58 9317 0 00E+00 1 18E-08 2 36E-08

Ti-208 I 6947E-08 46 58 9317 0 OOE+00 7 89E-07 1 58E-06

U-232 4 8737E-08 46 58 93 17 0 00E+00 2 27E-06 4 54E-06 Thermal Powver

U-233 1.2203E 07 46 58 9317 0 oaE+ao 5 68E-06 1 14E-05 Nominal Heat Bounding

U-234 I 5925E2-07 46 58 9317 0 00E+00 7 42E-06 I 48E-05 Output Heat Outputt

U-235 -2 6194E 06 46 58 0 00 3 46E-04 2 24E-04 3 46E 04 (Wefts) (Watts)

U-236 1.2693E-05 46 58 9317 0 OOE+00 5 91 E-04 1 18E-03 2.71E+CC 5.42E+03

U-23B 436331 E-08 46 58 0 00 Z.15E404 2 13E-04 2 15E-04 Totai Total

Y-90 2 6060E+00 46 58 9317 00O0E+00 I121E+02 2 43E0

Other Radionucid es I 68E+02 3 36E0

ilit. Tenmpate Sdlect Saismry. Samrn Sun r. sAnd ahcs M - - o
Template Selection Summary

From SF0 Used Basis for Parameter Differences:
Reactor Moderator LU AND U ZIRD HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
BOL HM Con.stituents U U

BOL Enrichment % 200D000115 10to 201

Bumup Summary (MWd)` _Basis for bumup used in estimate:
From SFO Estimated

Nomi.na 1949 4658 teji t calculdated from the heay metal mass destrody
Bounding 9317 6oaei b aurs.u asured Io be twice nomnat hibrir.

Checks

Estlimated Burnup/
Sumup Multiplier Given Bumup Estimated EOL HWGliven EOL HM

Nominal |71 2.39 1 00
Bounding I 3 42

'Reactor shutdown. cere removal, storage. shprig or other date conrirming that Irradation ceased or fuel

'Total bumup for as1 fuel associated with this worksheet must be dvkded by 80L heavy metal mass to get specific bumup values (MWd'MT)

-

L
L,

LI
U,
L

DOE/SNFIREP-078
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- Fuel Radionucilde Inventory Worksheet

AFsel wl Template Infarmuntion :=

Fuel N me TRIGA 8 5=20 FFCR U OF TX AUSTIN
SNF ID # 825

Fuel Units & Descr- 3 -ELEMENT
Heavy Metal Mass BOL.0 48kgl EOL8O 48kg

ROD Storage Sdte: INEEL

'Fuel decay start date 2035
Esbmates as of. 2010

Template TRIGA-SS (LW/U-Zrx. SST, 1010 20% U)

'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0000195
Temriate~ecay1ime 5years _

Estimated
Canister usage

18Wl0
004

l.LEstruates Mm - X, b Y. Yb Gamma Sources
shmaPhoton rInotX. Y

Radionuclide
Ac-227

CiJMWd From- Nominal I Bounding Fuel Inital ActivIty Nominal Fuel Bounding Fuel

Template Fuel Bumup (NMWd)f BuMup (MWd)2 (CO) Inventones(CI) lnventores(Ci)

85173E-10 916 1833 000E+00 7.81E-09 1 56E-08

18331E-03 916 1833 000E+00 168E-02 336E-02

1 4129E-06 916 18 33 0 00E+00 I 29E-05 2.59E-05
r1 

O s nnF~n tq271 E-06

I IPhoton 'Total
Energy Photons/sec
Group (bounding)

An-241
00150 2 962E+12
00250 6.518E+11
0 O 0375 5 551,E11Am-242m

Am-243 i 9165 Its3 jj uu 1
L . . cw

C-14 916 183 18E-03 2.36E-03

CI-36
Cm-24
Cm-24
Co-SO

.-06 9 1
E-07 9 1
-06 91

6 183 2 58E-05 5 15E-C
E+00 1 64E-06 2563E+,11

2.994E+1 1
16962E 0 00E+00 1.5SE-0S

1 2839E+00 8.33 0 OOE+00 0.3750 1.520E+11

Cs-134 9 0541E-02
Cs-135 32195E-05
Cs-137 2 7564E+00

Eu-154 1 5368E-02

Eu-155 2 9293E-02
Fe-55 7.7158E-01
I H-a 11111E-02

1-129 7.3684-E07

Kr-85 2.5263E-01I Np-237 1 2427E-06

Pa-231 3 8511E-09
P__ 210 7-38E-15
pm-147 2 1023E+00

* I Pu-233 _1 0383E 03

9 16
916
916
916
916
916
916
916
916
916
916
916
916
916
916
916
916
916
916
916
916
916
916
9 16
9 16
9 16
916e
916

18.33 O00E+00 1 66E+00

18.33 0 00E+0 5 90E-04 1 8500 8670E+10

1833 S 05E+01 12500 1 761E+12

1833 2-82E-01 1 7500

1833 2 68E01 537E-01
7 07E+00 .4

3 000E+00 1 02E-01
0 0 OOE+00 6 75E-06

3 0 OOE+00 2 32E+00

2 C

0 5750 28020E+12

3.50O I 747E+06
5 Oo0 9905E+00
7 Oo 1.122E+00
110000 1.278E-013 0 OOE+00

18 33 0 OOE+00 7 06E-08
1.35E-131833

I1833 93E+01 3 85E+01

t 9 52E803 1 90E-02

Pu-240 2.1278E-03

Pu-241 1 0195E-01

* Pu-242 2 3128E-07
Ra-226 5 2782E-14

_ Ra-228 1 9338E-10

Ru-106 9 1684E-02
Se-79 1.3018E-05
Sn-1 26 12167E-05
Sr-90 2 6045E+00

<_ Tc-99 44241E-04
Th-229 1.3713E-10

18 33 0 OOE+00
18 33 0 OOE+00
1 8.3 008E+00
18 33 0 OE+00
18 33 0 OOE+00
18 33 0 OOE+00
18 33 0 OOE+00

5
95E402

9 34E-01 1 87E+0O
2.12E-06 4 24E-06
4 84E-13 9 67E-13
I 77E-09 3 54E409
8 40E-01 1 68E+00
1 19E-04 2E39-04

1833 0OE+00 112E-04 223E-C4

18M 0fB OOE+OO 2 39E+01
183 0 OOE+00 4 05E-03
18 33 0 OOE+00 126E-09
183 3 0 OOE+00 16 86-10 3 32E-10

Tlh-230
Th-232
TI-208

I U-232
I U-233

U-234
U-235

18 33 2-32E-09 4 63E-09

41

916 1833

916 1833

916 1833
9 16 18.3

S 916 000
916 18.33

S 916 000
S 916 1833

nup Sussymsn Ch Uecks -. 4, k '

155E407

C OE+.00 4 47E-07 8 934-07

OE+00 1 12E-06 2.24E4-6
OE+.00 46E-06 2 92E-06

05E-04 81E-04 2 5b-04

OE+800 t.6E-04 2.33-04

29E-04 1.29E-04 129E-04

0OE+00 2.39E+01 4 78E+01
3 30E+01 6 61 E+01

3 11E407
Thermal Power

Nominal Het Bounding .
Ouput Heat Output

(Watts) (Watts)
5-33E-01 1 07E.00

L.. Y-90
W ter 1

4111. Ti1Ij
Totla T otal

'I
BOL

B,

Burnu

ate Selection Summary

sector Moderator LW AN[

Fuel Cladding
HMt Constituents

3L Enrichment % 1

a, Summary IMWd)2

"asis sor rarani erer

i -_ _ to_20

JRIDI

r 4-cl .,.. bu.r -se i n-imte
_ _ _, . _ _ .... , . _ . . .

- -_ _ - . _________ __,_u__.,,_______ _______ ___ __
Frrom 5FV I itin aenl-

NomCal
Boundinlg-

CheCks

_ 91 Nonnal W as ed bt te 2% of GO heavy melaa oa-

_ 3t 3 SW-AVtaMp assisediD be tsce lmoa bWis

I Estmated Burnup
Bumrup Multiplier | Geen Burnu; Estimated EOL HM/Grven EOL HNM

I o 98Nominalj
--unln- 1 12 -I

- --l~l% . ._,-I

IReactor shutdown, core removal storage shippeig or other date confirmiri that Irradation ceased tor ust

2
Total bumup for all fuel associated wilt this woiksheet must be divided by 80 heavy metal mass to get specific burnup values (MWdMT)

March 2003

DOE/SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Terplate rllorumrtiue; 9-

Fuel Name: TRIGA 8520 FFCR ZAIRE
SNF tD # 735

Fuel Units & Descr 4 - ELEMENT
Heavy Metal Mass: BOLW0 633kg; EOLW0 638kg
ROD Stora<e Slier INEEL

'Fuel decay start date: 2010
Estimates as of: 2010

Template TRIGA-SS (LW/U-Zrx. SST 1 O lo 20%. U)
aTempbate Btnup(MWd) 6 65

Template BOL Heavy Metal Mass (Ml: 0 000195
Template Decay Time S years

Estimated
Canister usage:

18"s10
i 004

U s'te . - mx. X. b Y. y. | Gamma Sources

Photon Total
CQ/MWd From . Nominal I BoundingFuel Inittal Actvhy NominaliFuel BoundingFuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdf Bumup (MWdti2 (Ci) . nventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 8 5173E-O0 622 12 44 0 00E+00 S13068 2 03E-O Avg 1b1
Am-241 1 83i1E-03 622 12 44 0 O0E+00 114E-02 2 28E-02 0.0150 201OE412
Am-242m 1 4129E-06 622 1244 000E+00 S79E-06 1 76E-05 00250 4423E411
Am-243 14774E-07 622 1244 00OE+00 919E-07 184E-06 0375 3766E+11
C-14 1 2871E-04 622 1244 0 0OE+00 8ODE-04 4 6DE-04 0 0575 3.866E+10
Ci-36 2 8120E-06 6 22 12 44 000OE+00 1.75E-OS 3 50E-05 0 0350 2,395E+11
Cm-243 1 7940E-07 6 22 12 44 000OE+00 1.12E-06 2 23E-06 01250 t 7agE4tt
Cm-244 1 6962E-06 6 22 12 44 000OE+00 I 05E-05 21t1E-05 0.2250 2.032E+tt
Co-60 1 2839E+00 6 22 12 44 0 00E+00 7 98E+00 1 60E+01 o 3750 1 031E+11I
Cs-134 9 0541 E-02 6 22 12 44 0 00E+00 5 63E-01 1 13E+00 o 5750 1.371tE412
Cs-135 3 2195E-05 6 22 12 44 0 00E+00 2.00E-04 400OE-04 0 8500 5.8a3E.10
Cs-137 2 7564E+00 6 22 12 44 0 00E+0O 1 71E+01 3 43E+01 12500 1 195E+12
Eu-154 1 5368E-02 622 1244 0 00E+00 9g56E-02 1 9E-1 1 7500 7 963E+.0
Eu-155 2 9293E-02 6.22 12 44 0 00E+00 1 82E-01 3 64E-01 2.25 1284E+09

-

Fe-55 71 S6E-01 6.22 1244 0 00E+00 4 80E+OD 9 60E+00 o 27500 I 019E+07
1111E-02
3684E-07

622 1244 0OE+00 6 91 E-02 1 38E-01 35000 1 185E.06
244 00E+00 4 58E-06 9 16E-06 50000 6 914E+00

I 57E+00 3 14E+00 7 000 7 832E-01
It 0o00 8 926E-02

Pa-231
P0-210

L
Ii

7 3880E-1 5
Pm-i147 2 1023E+00 6.22 1244 00E+00 1 31E+01 2.61 E+01
Pu-238 I 0383E-03 6.22 1244 0 OOE+00 6 46E-03 129E-02
Pu-239 5 5293E-03 6.22 1244 0 00E+00 3 44E-02 6 88E-02
Pu-240 21278E-03 622 - 1244 000E+00 1 32E-02 2 65E-02
Pu-241 1 0195E-01 6.22 1244 000E+00 634E-01 1.27E+00
Pu-242 2.3128E-07 6.22 1244 0 00E+00 1 44E-06 2 88E-06
Ra-226 5-2782E-14 6.22 12 44 0 00E+00 3 28E-13 6-56E-13
Ra-228 1 9338E-10 6.22 1244 0 00E+00 1 20E-09 2 40E-09
Ru-106 9.16e4E-02 6.22 1244 000E+00 570E-01 1 14E+00
Se-79 1.3018E-05 6.22 1244 000E+00 8 09E-05 1 62E-04
Snr-126 1.2167E-OS 6.22 1244 000E+00 757E-05 1.51E-04
Sr-90 2 6045E+00 6.22 12 44 0 00E+O0 I 62E+01 3.24E+0O
Tc-99 4 4241 E-04 6.22 12 44 0 00E+00 2 75E-03 5 50E-03
Th-229 t3713E-10 6.22 1244 000E+00 853E-10 171E-09
Th-230 I 8090E-11 6.22 12 44 000E+0O 1 12E-10 2.25E-10
Th-232 2 5278E-10 622 12 44 0 00E+00 1 57E-09 3.14E-09
Ti-208 1 6947E-08 622 12 44 0 00E+00 1 05E-07 2 11E-07
U-232 4 8737E-08 622 12 44 0 00E+00 3 03E407 6 06E-07 Thermal Power

12 44 0 00E+00 7.59E-07 1 52E-06 Nominal Heat, Bounding
12 44 0 0OE+00 9 90E-07 1 98E-06 ^ Output Heat Output
0 00 2 76E-04 2.59E-04 2 76E-04 (Watts) (Watts)

12 44 0 00E+00 7.89E-05 1 56E-04 3 62-01 7.24E-01U-236
U-238 Totai Total
Y-90 2 6060E+00 622
Other Radlonuclldes

Temphae Selection Summary __._. _*_ |
From SFD Used Basis for Parameter Drfferences

Reoctor Moderato 2; CHYRD L N UZR HDD
Fuel Clading SST SST

BOL HU Constituents U U

BOL Enrichment % 20 XOOX41 10 to 20 t

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

Nominal 6.22 b rnai bus taken irelly Irom SFD (esanled tI WWd)
Sounding 12.44 8a zrWe assunelet be Nice rwial tuup

rCheckcs -I

13
L
, !

Estimated Bumupf
Bumup Mutiplier Given Bumup

Nomingl 029 00o
Bounding 0 57

Estimated EOL HWIGlven EOL HM
I o0 09

'Reactor shutdown. axremoval, storage. shipping o other date confrming tMM imaiation ceased for luW.

"Total btmup for atl luel associated with ltv$ worksheet must be tvided by SOL heavy metal mass to get specfic btzunup values (MWdUT1)

DOE/SNF/REP-078
Reviskion

March 2003
Page C-222 of C-S81
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Fuel Radionuclide Inventory Worksheet -

X Fuel awl Template lrwfrortiont .,--
Fuel Name TRIGA STO (ACPR)

SNF ID # 895
Fuel Units & Descr 182 -ELEMENT
Heavy Metal Mass 801=48.57kg. EOLd48 357kg
ROD Storage Snte INEEL

'Fuel decay start date 2035
Estimates as of. 2010

Template TRIGA-SS (LWdl-Zrx, SST. 10 to 20D/., U)
Template Bumup(MWd) 6.65

Template BOL Heavy Metal Mass (MT)- 0 000195
Template Decay Time 5 years

Estimated
Canister usage

18 x10-
| 1.64

V
-I1. Esinmates t m xL Yb Gamma Sources

- -- I.

Radionuclide

. PhNdon Total
CiMWd From Nominal Boundg Fuel Inital Activity " Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)
5

Bumup (MWd)
2

(Ci bnventories(CI) bnventories(CI) Group (bounding)

Am-242m
Am-243
r_ I

Avg MeV
00150 5162E+08

0 0250 0 000E+00
0 0375 7.043E+05
0 0575 4276E+05
0 0850 6 017E+07

1.2871 E-04 0.00 0 00 O00E+00

L_. Cm-243
2 8120E-06 000 0 00 0 00E+00 0 00E+00 0 00E+00
1 7940E-07 000 0 00 0 00E+00 0 00E+00 0 00E+00 01250 1 188E+08

-

Cn-244 1 6962E-06 000 000 0 OwE+00 O.O0E+wO 0 ODE+00 w 02250 4204E+08
Co-60 1 2839E+00 000 000 ODE+00 0 wOE+00 0 wOE+00 I 0 3750 1.049E+06

Cs-135 32195E-05 000 000 00wE+00
I Cs-137 27564E+00 000 000 000E+00

Eu-154 15368E-02 000 000 000E+00
Eu-155 2 9293E-02 0 00 0 0 0 wE+00

0.00E+00 0 000+00 I 0 5750 5 161E+04

0.OOE+00 0 00E+00 I z2500
Fe-55 7 7158E-01 000 0 o 0 oE+00 0 00E+00 0 C0E+CO 27500 7.832E+01
H-3 1 1111E-02 000 O0

I 1-129 7 3684E-07 0 00 0 0

Kr-as 2 5263E-01 0 00 0 0
Np-237 1 2427E-06 000 w O00

OOE+00 0 0E+00 0 0OE+00 I 3 5000 7 0020+01
n ~ ~ ~ ~ 5 nnr -A -'.- -A -.A

U VUrt+IA U .Uvt+UU U It:+44J I b tliUiX 3 008E+01
0 wE+00 0 wOE+wO 0 OE+00 7 0000 3453E+00

0 wE+00 0 wE+00 11 0000 3981E-01

P8-210 7 3880E-15 0 00 0 00
Pm-147 21023E+00 0 00 0 00

i Pu-238 1 0383E-03 0 00 0 00

Pu-239 5 5293E-03 0 00 0 00
0.w0E+00 0 wE+00 0 00E+00
0 00E+00 0008E+00 00E+00

Pu-240 2 1278E-03 0 00 0 00 0 00E+00 0 00E+00 0 OOE+00
1 0w00
17 0w00

I Ra-226
L_ Ra-228

Ru-108

0 000+00 0 00E+00 000E+0w
0 00E+0 0 w0E+00 000E+00
0 000E+ 0 00E+00 0 00E+00
0 0E+00 0 0wE+00 0 00E+00
0 0E+00 0 0E+00 0 wE+009 1684E-02 0 DO 000

Se-79 I 3018E-05 000 000 0 OE+wO 00E+wO 0 COE+00

! Sn-126 12167E-05 000 0.00 0 00E+00 00-'+00 000E+00
i Sr.90

L_ Tc-Og

2 6045E+00 0 00 0.00 0 00E+00 0 00E+00 0 00E+00
4 4241 E-04 000 0.00 000E+00 0 00E+00 0 00E+00

D000E+00 0 00E+00

j Tl-208
U-232

- U-233
000
300

Power

U-234 1.5925E-07 000 000 0 00E+00 0 00E+00 0 00E+00
Nominal Heat - Bounding
I Output Heat Output

(Watts) (Watts)U-235 -2 6194E-06 0 00 000 2 08E-02 2 08E-02 2.08E-02
U-236 1t2693E-05 0 00 000 0 00E+00 008E+00 000E+00 876E-04 6.76E44
U-238 -36331E-08 000 000 1 30E-02 1 30E-02 1 30E-02 Total Total

L Y-90 2.6060E+00 0 00 0 00 0 00E+00 0 00E+00 0 000+00
If Other Radonuctides 0 00E+00 0 000E+00
TIL'Tempilate Selection Snamisry. Buiwiup Susmonary, aol Checks ,,;.-,-Z

Ir Ternplate Seleebon Su

I Reactor Moderator-

_ Fuel Cladding

Basis for Parameter Ditfrences

I
BOL HM Consttuents U

80L Enrichment % 19 95031243 | 10 20 1

tumup Summary (MWd)f Basis for burnup used in estimate:
From SF0 Etenmated

Nominal I| ro oFI a00 Esra bun" takf drsecly from SFD (owrte Jo WMt

BoundirBg I t rnup u mstuned ID be Wmc reinal bwnup

Checks z u G EO

Estimated Bumup/
Buu uunItIle Gnven Burnup, Estimated EOL HM/Grwen EOL HU

Nominal 0 a 0to
Br undmg O a0

'Reactor shutdown. core removal, storage, shipping or other date conrinnig that Irracatieon ceased br luel

'Total burjp for all teel assoaated with this worksheet must be dvided by BOL heavy metal mass to get specific burnup values (MWGdtMT)

I DOEISNF/REP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Templatc
Fuel Name: TRIGA STD (ALUM) ARRR

SNF ID #- 238
Fuel Units & Descn 71 - ELEMENT
Heavy Metal Mass: BOL.=13376kg. EOLt9 322kg
ROD Storaae Site: INEEL

'Fuel decay stat date: 2035
Estimates as of 2010

Template: TRIGA-AI (LWiAJ-Zr. Alume 10 to 20%. U)

'Temptate Bumup(MWd): 6 65
Template BOL Heavy metal Mass (MT): 000018

Temotate Decay Time: 5 years

Estimated
Canister usage

1 S1 0,
F-0-647- I

II. Fstimates * o . m X. % b Y. yb I Gamma Sources

Photon Total

Ci/MWd From - Nominal, Bounding Fuel Initial Activrty . Nomnal Fuel Bounding Fuel Energy Photons/tec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (CO ) Inventories(Ci) lnventones(Cl) Group (bounding)

Ac-227 7,739 43 0 06.+00 312Eo:-

Am-241 7.739 43 0 OOE+00 &74E+00

Am-242m
Am-243

7.739 43 0 OOE+0O

to qc~ AV9. W.v
I 75E+01 0.0150 t310E+15
1 54E-02 0.0250 2.843E+14
t 81E-03 00375 3t41E+14
335E-01 00575 2715E+14

3,869 71 7.739 43
3,869 71 7,739 4

4 3023E-08 3,669 71 3.33E-04 I 00850 1 90OE14
-J

^.4l~U .,,oo nI I O7 O OOE+00 1 06E-03 2112E-03 01250 2 842E+142J4Z9E-u7 ,IbDD I I

Crn-244 3.1504E606 0 OOE+00 I 22E-02 2 44E-02 02250 15868E+14

Co-60 3 1008E-02 143 0 OOE+00 20E+02 2.40E+OZ 0 3750 7061E+13

Cs-134 I0 7,73943 0 OOE+00 4 01 E+02
7,73943 0 OOE+00 1.22E-01Cs-1 35

Cs-137
Eu-t 54

3.869.71 7,739 43 0 OOE+00

8 02E+02
2 44E-01
2 13E+04
1 04E+04
3 40E+03

0 5750 8 952E+14
0 8500 2204E+14
12500 2284E+14
17500 6 537E+12
22500 7 46E+11

3,869 71 7,739 43

4 3880E-01 3,869 71 7.739 43

n
8 6782E-03 3,869 71
1 0805E-02 3,869 71

7 6 72E+01 2.7500 6 454E+09
4 18E+01 8 36E+01 3.5000 7 543E+06

1-129 3805E-07
5218E-01

0 OOE+00 2 86E-03

Kr-8S 7,73943 0 OOE+00 9 76E+02
7.739 43 OOE+00 5 60E-03Np-237

Pa-231
Pb-210

3,869 71

5 71E-03
1 95E+03
1 12E-02
2.78E-05
6.39E-1 1
1 61E+04

5.0000 4 423E+03

3,869 71 7,739 43 OC
E-15 3,869 71 7,73943 O(

20767E+00 3,869 71 7,739 4 Ii
Ij

1.3514E-03 3,869 71 1.05E+01

5 6947E-03 3,869 71 2 20E+01 4 41E+01

Pu-240 7,739 43 0 OOE+00 8 76E+00
7,73943 0 OOE+00 4 87E+02

1t75E+01

Pu-241
Pu-242 E-07 3,869.71

E-14 3,869.71
1 8150E-10
9 3744E-02
1 2938E-05

3,86971

7,73943 0 OOE+00 1 16E-03 2 37E-03
7,739 43 000E+00 2.22E-10 444E-10
7.739 43 0 00E+00 7 02E07 1 40E-06
7,739 43 0 00E+00 3 63E+02 7 26E+02
7.739 43 OOE+00 5 01 E-02 1 OOE-01Se-79

Sn-126
Sr-90
Tc-99
Th-229
Th-230

2 6000E+00 - 3,869 71
4 4120E-04 3,869 71
1 4749E-10 3,869 71
1 9549E-11 3,869 71

7,73943 0 06E+00 4.74E-02
7.739 43 0 00E+00 1 01E+04
7.73943 0 O6E+00 1 71E+00
7,73943 0 O0E+00 5 71 E-07
7,739 43 O0E+00 7 56E-08
7.73943 OOE+00 9 19E-07

9 47E-02

1 14E-06
1.51 E-07
1 84E-06Th-232 2.3744E-10 3,

TI-208 1 9459E-08 3,
U-232 5 6015E608 3,
U-233 1.3132E-07 3,
U-234 1.7323E-07 3,
U-235 -2 6159E-06 3,
U-236 12717E-05 3,
U-238 -3 8857E-08 3,
Y-90 2 6015E+00 3,
Other Radionucldes

Template Selection Summa
From SFD

,869 71

43 OOOE+00 7 53E-0S 1 SlE-04
43 O.OOE+00 217E-04 4 34E-04 Thermal Power

S43 0U OOE+O 5 08E-04 1 02E-03 Nominal Heat Bounding
7,739 43 OOE+00 6 70E-04

0 00 5 67E-03 0 0OE+OO
1 34E-03
S 67E-03

7,739 43 0 OOE+00 4 92E-02 9 84E-02
369.7 000 3 61= L-U 5 Aoi n ^ ic

OUtput ^ i, Heat Oubtp

(Waft) - - (Waft)
1.94E+02 3A9E+,02

Total Total

I4

--J

,869.71 0 OD 3 61 E-03 3 46t-03
,69.71 7,73943 0 OOE+00 1 01E+04

1 476+04
andlChecks,

33 ff1E-U3
2t1

Basis for Parameter Differences: ULReactor MIodertori W A- RC HDRIDE
Fuel Cladding I

BOL HMt Con tlut tur u

BOL Enrichment %A 19 62614987

LW AND U ZIRC HYDRIDE

ALUM
U

101t201

Bumup Summary (MWd)
From SFD Estimated_

Nominal 94i301 3 69 7
Boundmgf I 7739 4I8tasis for burnup used in estimate:

NAeia burmup calculated h tDe heavy metal mua destroyeP
uud bun assumed ti be Woie neial humu

U

IiGnecrs, I.
Estimated Burnupd

Burup Mulftieplwr Given Burum Estamated EOL HNMGiven EOL HNM
I1 3Nominal

Bounding I
'Reactor shutdown, core removal storage, shipping or other date confirming that irradation ceased for ruel j2
Total bumup for all fuel assoiated with the worksheet must be divided by 6OL heavy metal mass to get spedfic bumiup values (MWdM.IT)

J
I

D0E/SNF/REP-078
Reavision 0

March 2003
Page C-224 od C-581
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Fuel Radionuclide Inventory Worksheet -

Guel a Template 1nfointiai n
Fuel Name TRIGA ST (ALUM) AUSTRIA

SNF ID 1 462
Fuel Units & Descr 66 - ELEMENT
HeavyMetalMass BOLt11.Bkg EOL.11814kg
ROD Storage Site INEEL

'Fuel decay start date 2010
Estimates as of 2010

Template TRIGA-AJ (LWAI-Zrx. Alum, 10iot 20%. U)

ITemplate Bumup(MWd) 665
Template BOL Heavy Metal Mass (MY) 000018

Temotate Decay rme - 5 years

Estimated
Canister usage

t8-xt0
'I 0591

I -.-- I -- Y-
- AL itemt, - m - xI Y. _ Yb -am :>u -..

t
I

Photon Total

CWMWd From Nominal Bounding Fuel Initial Activity Nommnal Fuel Bounding Fuel Energy Photons/sec

Radionuclide I Template Fuel Bumup (MWd)
2 

Bumup (MWdn - ci) I lnventorus(Ci) lnventores(Ci) Group (bounding)

Ac-227 8 0632E-10 63 00 126 00 0 00E+00 S OE-08 1 02E-07 Av9 MaY

Arn-241 2.2586E-03 63 00 126 00 0 00E+00 I 42E401 2 85E-01 0 0150 2132Et13

Am-242m t26 00 0 00E+00 I 26t:-04 z 01itt I 4 U zW

Am-243
G-14
C-36

126 00 O00E+00 1 47E4
63 00 126 00 0 00E+00 2 7
63 00 126 00 0 008+00 2 7
6300 12600 000E+00 1.7 01250 4 627E+12

3 1504E-06 63 00 3.97E-04 02250 2.583E+12

Co-60 3 1008E-02 1 .95E+00 3 91 E+00 I 0 3750 1 149E+12

I* Cs-134
i Cs-1135
L- Cs-137

Eu-154-

1 0367E-01 E.00D 6 53E.00 1.31 E+011 05750

3.1 54 0 00E+00 1 919E-03 3 Aa8E-03

126 00 0 00E+00 1.74E+02

t 457E+13
3587Et12
3718E+12
1.064E+11
1294t+10
I 051E+08

126 00 0 00E+00 0
63 00 126 00 0 00E+00

tu-11=

Fe-55 8 6782E-03
;i H-3 I 0805E-0211-129 7.38D5E-07

K-85 2 521SE-01
I Np-237 I 4463E-06

Pa-231 3 59701E-09
Pb-210 8 251 1E-15Prn ~ -1147 76E
Pu-23 I 3514E-03
Pu-1:39 5 6947E-03

63 00 126 00
63 00 126 00

0
0
0

00E+00
I I6E0O - - 3.5000 - - I 228E.07

9 38-0 I 7.926E.0163 00 126 00
63 00 E+01 3 18E+01 I 7.00 8 983E+00

63C +00 9 11E-05 1 82E-04 110 o0o 1 024E.00

E+00 2 27E-07 4 53E-07
0 0 00E+00 5.20E-13

12600 00E+00 1
1 04E-12
2 62E+02
1 .70E-01
7.1 8E-01

63 00 126 00 I
63 00 12600 I

2.2647E-03 63 00 2.85E-01

p sgt1 1.2574E-01 63 00 792E+00 1.58E+01

11111 Pu-242
Ra-226

%.- RVa-228

3-0602E-07 1.93E-05 3 86E-05

5 7353E-14
1.8150E-10

0 00E+00 3 61 E-12 7.23E-1 2
126 00 0 00E+00 114E-O8
126 00 0 00E+00 5 91 E+00Ru-106

Se-79 63 00 126 00 0 00E+00 81

229E-08
1 18E+01
1.63E-03
1 54E-03
3 28E+022 6000E+00

4 4120E-04
1 4749E-10
1 9549E-11

63 00
63 00
63 00

126 00
126 00

Th-229
Th-230
Th-232
Th208
U-232
U-233
L-234
U-235
l-236
U-238

126 00 0 00E+00 2 78E-02
126 00 0 00E+00 9 29E-09
126 00 0 00E+00 1 23E-09
12600 000E+00 1 50E-08

5 56E-02
86E-08

2 46E-09

63 00 126 00 0 00E+00 1 23E-06
126 00 0 00E+00 3 53E-06
126 00 0 00E+00 8.27E-06
12600 000E+00 1.09E-0563,00

Thermal Power
Nominal Heat Bounding

Output ' Heat Output
- (watts) ' ' (Watts)
317E+00 6.33E.00

2 6159E-06 63 00 0 00 5.13E-03
- 63.00 126 00 0 00E+00 801 E-04

63 00 0 00 319E-03
63 00 126 00 0 00E+00 I

2

319E-03 Total
3 28E+0A2
4 79E+02

T otal

Ei
Basis for Parameter Dihfferences:

Reactor Moderator
Fuel Claddmng

WIL NM Constituents-
BOL Ennrihte

11 - 10to201

Burnup Summary (MWd)' ' . (Basis for bumnup used in estimate

From SFD Estimated
Nominhal | SFD63.00 Nitinal bhursii calated Im to heavy metal mass destryed

Bounding 126 00 ourhdn bunxp ed to bteNice rul burnup -

Cttecks h r u t

Bumup Multiplier Estmuen Burnupt Estiated EOL H MIGwvn EOL HM

Nominal I014[ 10|lol

Bounding 029 -

'Reactor Wxtbwn coere removal storage.f wslpping or other date confirmmng that Irradiation ceased for tuel

'Tota burnuP for all kid assodiated with M~ worksheet rnust be divided by BOL4 hreavy mretal mass to gret sp1ecifc burnup valures (M~rdU~T)

DOEISNFi1IEP-078
Rlevision 0
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Fuel Radionuclide Inventory Worksheet * -
L Fue and Template infornationX , 3

Fuel NaHe- TRIGA STD (ALUM) BRAZIL
SNF IDe- 471

Fuel Units & Descr 59 - ELEMENT
Heavy Metal Mass: BO=11 086kg; EOL=1 0 585%g
ROD Storage Site: INEEL

'Fuel decayst date 2006
Estimates as of: 2010

Template TRIIGA-AJ (LWAJ-Zrx. Alum, 10 to 20.. U)
'Template Bumup(UWd): 6 65

Template BOL Heavy Metal Mas (UT). 0 00018
Template Decay Ttm, S years

Estimated
Canister usage:

18-x10O
i0.531

I-

H. Estimates ... X. . x8 b Yn Yb Gamma Sources

Photon Total
- CVMWd From Nominal Bounding Fuel Inrtial Activity Nomtnal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWde Bumup (MWd)' (Ci) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 8 0632E-10 478 69 957.38 0 OOE.00 3 86E-07 7 72E-07 Avg MeV
Am-241 22586E-03 47869 957.38 OOE+00 1 OE+00 2.16E+00 00150 620E.14
Am-242m 1 9925E-06 47869 957.38 0 OOE+OO 9 54E-04 1 91E-03 00250 3.517E,13
Am-243 2 3323E-07 478 69 957.38 0 OOE+0O 1.12E-04 2.23E-04 0 0375 4.381E+13
C-14 4 3308E-05 47869 957.38 0 OOE+00 2 07E-02 4.15E-02 00575 33-58E13
Ct-36 43023E-08 47869 957.38 0 OOE+00 2 06E-05 4.12E-05 00850 2.351E413
Cm-243 27429E-07 47869 957.38 0 OE+00 I 31E-04 2 63E-04 01250 3.516E413
Cm-244 31504E2.6 478 69 957.38 0 OE+00 1 51E403 3 02E-03 02750 1 962E.13
Co-60 31008E02 478069 957.38 000_+00 1482+01 2_97+01 0.3750 8734E.12
Cs-134 1 0367E-01 478 69 957.38 0 OOE+00 4 96E+01 993E+01 05750 1 107E.14
Cs-135 31549E-05 478 69 957.38 0 OOE+00 1 51E-02 302E-02 08S00 2.726E+13
Cs-137 27564E+00 47869 957.38 0OOE+00 1.32E+03 2 64E+03 12500 2.826E413
Eu-154 13490E+00 47869 957.38 0 OOE+00 646E+02 129E+03 17500 8086E411
Eu-155 438302-01 47869 957.38 OOE+00 2.10E+02 420E+02 22500 9829E.10
Fe-55 8 6782E-03 478 69 957.38 2OOE+00 4.15E+00 8.31E+00 2.7500 7983E.08
H43 1 0805E202 478 69 957.38 OOE+00 5.17E+00 1 03E+01 3.5000 9331E+07
1-129 7 3805E-07 478 69 957.38 OOE+00 353E-04 707E2G4 5.0000 5.531E+02
Kr-85 25218E-01 47869 957.38 002E+00 1.21E+02 241E+02 70 8260E+01
Np-237 1 4463E-06 47869 957.38 OOE+00 692E-04 1.38E-03 11 0000 7130E+00
Pa-23t 3 5970E-49 478 69 95738 0 OOE+00 2.72E-06 3 44E-6
P-21 8251 01E-08 478 69 957.38 0 0OE+00 3 95E-12 7.90E-12
Pm-147 2 0767E+00 478 69 957.38 0 OE+00 9 94E+02 1 99E+03
Pu-238 1 3514E3-0 47869 957.38 OOE+00 6847E-0 1.29E+-0
Pu-239 - 6947E2.3 478 69 957.38 0 OOE+7 0 2 73E+4- 0 45E+20
Pu-240 2 2647E403 478 69 957.38 0 OOE+OO I 08E+00 2.17E+OO

Pu-24t 1 2574E1-0 47869 95738 000E2.O 6.02E+01 120E+02
Pu-242 3 0602E-07 478 69 957.38 0 OOE+99 -A6E04 2 93El4A
Ra-Z26 5 7353E-14 478 69 957.38 O OOE+OO 2.75E-11 5 49E-11I

Ra-Z28 1 8150E-10 478 69 957.38 0 OOE+OO 8 69E408 1.74E407

Ru-tO6 9 3744E402 478 69 957.38 0 OOE+OO 4 49E+01 8 97E+01

Se-79 t 2938E405 478 69 957 38 0 OOE+OO 6.19E403 t.24E402

Sn-126 1 2239E405 478 69 957 38 OO0OE+OO 5 86E403 t.17E402

Sr-90 26000E+00 47869 95738 0OE+00 1.24E+03 249E+03
Tc-99 4a4120E4s4 478869 957038 3E+W 2.141 42+E01
Th-Z29 1 4749E-10 478 69 957.38 OODOE+OO 7.06E408 1 41E407

Th-230 1 9549E-11 478 69 957.38 0 OOE+OO 9.36E409 I 87E408

Th-232 2 3744E-1 0 478 69 957 38 OO0OE+OO 1.14E407 2.27E407

T1-208 < 1 9459E408 478 69 957,38 u DD+0 9.3 tE-0 _ .6E

U-232 5 6015E-08 478 69 957.38 0 OOE+OO 2 68E405 5,36E405 Thermal Powver

U-233 1 3132E407 478 69 957.38 0 OOE+OO 629E405 1.26E404 Nomrinal Heat Bounding

U-234 1 7323E407 478 69 95738 0 OOE+OO 8_29E4O5 1 66E404 Output -Hemt Output

U-235 -2 6159E406 478 69 0 00 4 75E403 3 49E403 4.75E403 (Watts) (wafts)

U-236 I 2717E-05 478 69 957.38 OOOE1+OO 6.09E403 1.2ZE42 241tE+Dt 4SlIE+Dt

U-238 -3 8857E408 478 69 0 OD 2 99E-03 2 97E403 2 99E403 Total Totai

Y-90 2 6015E+00 478 69 957 38 0 OOE+OO 1 25E+03 2 49E+03

Other Radionuckles I 82E+03 3 64E+03

TeILT ateSelectionSumsr7 BurupSu niCecks, 9 .

Template Selection Summary
From SFD I Usedt Basis for Parameter Dtflerences

Reactor Moderatoar LW AND u DRC HYIDRIDE |LW AND u DRC HYORIDE
Fuel Ctddg A'1UM | ALUM

SOL MM Constituents U U

BOL Enrichment % 1981 10 tO 201

Bumup Summary (MWd)2 Basis for bumup used in estimate:
From SF0 Estimated

Nominal t08051 478 69 Norminal Ixi micaiated flrs te ea metal mass desyd
Bounding 1 957 38 sndrwqt bu betsica soma assie

Checks

Estimated Bumup/
Burnp MItI Given Bumup Estimated EOL HM1G0ven EOL HM

2ominal t 17 4_ T 1 w|
Bountg 2 34

'Reactor shtAdown. core removal, storage. shipping or otw date confimmng hat Irracdation ceased for fuel

'Total bumup tor Ll tuel associated wdth 8s woulsheet must be dvlded by 801 heavy metal mass to gel specific burrup values (MlWdMT)

Ui
U

LJ.

oI
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Fuel Radionuclide Inventory Worksheet
L K-I and Temp:ate Ilnaolion _ :

Fuel Name TRIGA STD (ALUM) CORNELL
L SNFIDt 1047

Fuel Units & Descr. 7- ELEMENT
HeavyMetalUass 8OLs1295kg EOL-12_3kg

t ROD Storage Site INEEL

'Fuel decay start date 2002
Estimates as of. 2010

Template: TRIGA-At (LWJU-ZAx. Alu,, I10 to 20,. U)
'Template Bumup(MWd) 6 65

Template 8OL Heavy Metal Mass (MT)' 000018
Tem-iae Decay Tmne s yvear

Estimated
Canister usage

18X00
0-o06---

r_ i F I < - I m Aamma Anurees

I

i
t

. f Photon -Total

CVMWd From . 4 Nomtnal Bounding Fuel' Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radionuclide - Template Fuel Bumup (MWdf Bumup (MWd)f (Ci) Inventorles(Ci) Inventones(Ci) Group - (bounding)

Ac-227 8 0632E-10 3007 6013 0 OE+00 2 42E-08 4.85E-08 Avg M*V

Am-241 22586E-03 . 3007 6013 00 0E+00 679E02 1.36E-01 00150 1.017E+13

Am-242m 6013 0O0E+00 5 99E-05

Am-243
C-14
aC-36

L- Cm-243

6013 0 00E+00 7 OtE{
007 6013 0 00E+00

30 07 6013 0C

00575 210oE+12
0.0850 1 477E+12
01250 2.208E+1230 07 6013 0C

5 30 07 6013 89E-04 02250 1.233E+12
86E00 03750 5486E+11

3.1 008E-02 30 07 60 13
1.0367E-01 30 07 E+00 6.23E+00 I 05750 6955E+12

I Cs-135
i Cs-137
L- Eu-I 54

Eu- 55

3.1549E-05 30 07 E+00 9 49E-04 1 90E-03 I 0 8500 1 712E612

2.7564E+00 30( 0 OOE+00 8 29E+01 1 66E+02
0 OOE+00 4 06E+01 8 11

6013 0 00E+00 1.32E+01

12500 1 775E.12
1 7500 5079r-10
2 2500 6 174E+09
2 7500 5015E.07
35000 5.861E+06

Fe 6013 0 00E+00

I H-3 0805E-02 30 07 601

I I-129 7-3805E-07 30 07 601I Kr-85 25218E-01 3007 601
Np-237 1 4463E-06 3007 601
Pa-231 3 5970E-09 3007 60 1

3 I1

4 44E-05 5 0000 3.511 E+01
758E+00 1.52E+01 7 0000 3 974E+00

E+00 4 35E-05 8.70E-05 I 11 00 4 527E-01
0 0WE+00 1 08E-07 2.16E-07

Pb-21 0
I5 Pm^i-147

i ~ Pu-238
Pu-239
Pu-240
Pu-241

_l Pu-242
Ra-226

L. Ra-228

8251ES-15 t13 0 06E+DO 2 48E-13 4 96E-13
6013 0 OOE+00 6 24E+01
6013 0 OOE+00 4 C

D 07 60 13 0 OOE+OO

1.25E+02
8 13E-02
3 42E-01
1 36E-01
7.56E+00

qn n7 Anis0t
vu us w .s

1t2574E-01 30 07 6013
1 84E-053 0602E-07 - 30 07

5 7353E-14 30 07 I 1 72E-12 345E-12

Ru-106
Se-79
Sn-i126
Sr-90

L Tc-99

1 8150E-10
9.3744E.02
1t2938E-05
12239E-05

2 6000E+00
4 4120E-04

6013 OOE+00 546E-09
60 13 0 OOE+00 2 82E+00

30 07

30 07

60 13 0 OOE+00
60 13 0 OOE+00
60 13 0 O0E+00

1 09E-08
5 64E+00
7 78E-04
7.36E-04
t 56E+02
2 65E-02

Th-229 I 4749E-10 30 07
Th-230 I 9549E-11 30 07
Th-232 2 3744E-10 30 07
T-208 1 9459E-08 30 07

+00 4 43E-09 8 87E-09
+00 5 88E-10 1.18E-09

0 ODE+00 714E409 1.43E-08
1.17E-0660.13 0 OOE+00 5 85E-07

U-232
U-233

5 6015E-08
1 3132E-07

0 00E+00 1 68E606 3.37E6-
0 06E+00 3 95E-06 7 90E-06

U-234 1 7323E4-
U-235 -2.61 59E-(

6013 0 00E+00 5 21E-06 5 04E-05
i 5 60E-04

Thetmal Power

Nominal Host Bounding
- Output He Output
(Watts) (Watts)
1t51E00 302E+00

Total Total

000 560E-04 481E-04
82_6-A . _ 76 _6 A .

U-236
I U-238
__ Y-90

ui- Other RF

t 60 13 0 0OE+00 3182E4G4 7 65E 04
_ 

_ _ _

0 00 3 48E-04 3 47E-(

30 07 6013 000+E00 782E+01
1 14E+02

F~ t. 1-,-e tn+ -ms 4rS

54.02 j

Ii
Template Selection Summary

From SFD
Reactor Modeatr LW AND RC HYDRDE LW ANDU

FuelCadding ALUM
BOL HM Constituents

BOL Enric-tmant % 1 20 IC

Used

UZIRCH4YRIDE
ALUM

Basis for Parameter Ddhferences

-I iasi is, ciimui tieth I! lt*ISLI

I
_ .

Bumup Summary (MWd)'

BoundCng

Check.

1 - - 10is3~ - u

i Esbm ter d

63M 3001o
1 60tV_I

ansMat anup tcabiled trom tie heasvy metil mass des5oYe4
9mdr 1g bumup assjined et be Mm nomnl bnwar

Estimated Burmu=p
Bumup Multiplier Ghven Blrumup Estimated EOL HMIGiven EOL HM

Nominal _ |0 63 4 __ 1 00
iBoun hng 1 261

'Reactor shutdorw. core removal, storage, shipping rotrer date confining tattryalatson ceased lor uel

'Total burmnu for alt fuel assodated with this woristheet must be civided by BOL heavy metal mass to get specific burnup values (MWS`MT)

L DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet -
L Fuel and Template Inllnnaan7,,,,,-.; aim

Fuel Nae TRIGA STD (ALUM) CORNELL UNIV
SNF ID t# 235

Fuel Units & Descr: 65- ELEMENT
Heavy Metal Mass: BOL=12.025k9g, EOL.1 I 94kg
ROD Storage Silar INEEL

'Fuel decay start date. 1973
Estimatee as of. 2010

Template TRIGA-A (LWAJ-Zrx, Ahrn 10to20%, U)
'Template Bumup(MWd): 6 65

Template BOL Heavy Met Mass (MT): 0 00018
Template Decay Tme.a 35 years

Estumated
Canister usage

18'x10
1 059 1

11. Esnmates I. m x. X, b Y. Yb Gamma Sources

Photon Total
Ci/MWd From Nominal - Bounding Fuel Intital Activity Nonmnal Fuel * Bounding Fuel Energy Photons/sec

Radionucihde Template Fuel Burnup (MWd)f Burnup (MWd)a (CO Lnventories(Ce) Inventone4Ci) Group (bounding)
Ac-227 61504E-09 8066 16131 OO0E+00 496E-07 992E-07 Avg. MeV
Am-241 48165E-03 8066 16131 000E+00 368E-01 777E-01 00150 1138E+13
Am-242m 1 7383E-06 8066 16131 000E+00 1 40E-04 260E-04 00250 Z355E+12
Am-243 2 3263E-07 80 66 161 31 0 DOE+00 1 88E-05 375E-05 00375 22.E+12
C-14 4 3158E-05 80 66 161 31 0 00E+00 3 48E-03 6 96E-03 00575 2239E+12
Cl-36 4 3023E-08 8066 161 31 000E+00 347E-06 6 94E-06 0.0850 1.336E+2
Cm-243 1 3229E-07 80 66 161 31 0 OOE+00 1 07E-05 2.13E-05 0 1250 1 154E+12
Cm-244 10000E-06 8066 16131 000E+00 807E-05 161E-04 02250 1194E+12
Co-60 60120E-04 8066 161 31 0 OOE+00 485E-02 970E-02 0.3750 5.067E+11
Cs-134 4 3534E-06 80 66 161.31 000E+00 3 51E-04 7 02E-04 05750 8346E+12
Cs-135 31549E-05 8066 161.31 000E+00 2 54E-03 5 09E-03 08500 4259E+11
Cs-137 1 3788E+00 80 66 161.31 000E+00 1 11E+02 2.22E+02 12500 4178E+t1
Eu-154 1.2041E-01 8066 16131 000E+00 971EE+00 1.94E+01 17500 1.34E+10
Eu-155 66451E-03 8066 161.31 000E+0O 536E-01 1 07E+00 22500 2652E+05
Fe-55 2 9338E-06 8066 161.31 000E+00 2 37E-04 4 73E-04 2.7500 8.973E+04
H-3 2 0075E-03 8066 161.31 000E+00 1 62E-01 3.24E-01 3.5000 2i310E+02
1-129 73805E-07 8066 161.31 000E+00 595E-05 1.19E-04 So.o 9729E+01
Kr-85 36301E-02 8066 161.31 000E+00 2.93E+00 5.86E+00 70000 1 098E+0t
Np-237 1 4977E-06 8066 161.31 0 008E+O 121E-04 242E-04 110000 1.249E+00
Pa-231 1 1275E-08 80 66 161.31 0 00E+00 9 09E-07 1 82E-06
PD-210 38932E-13 8066 161.31 0008+00 314E-11 628E-1I
Pm-147 75383E-04 8066 161.31 000E+00 6 08E-02 1.22E-01
Pu-238 1 0668E-03 8066 161.31 0 00E+00 8 60E-02 1.72E-01
Pu-239 56902E-03 8066 16131 000E+00 459E-01 918E-01
Pu-240 22571E-03 8066 16131 0 00E+00 1 82E-01 364E-01
Pu-241 2 9699E-02 8066 161 31 000E+00 2.40E+00 479E+00
Pu-242 3 0602E-07 80 66 161 31 0 00E+00 i47E-05 4.94E-05
Ra-226 1 0704E-12 8066 16131 000E+00 8 63E-11 1.73E-10
Ra-228 2 3654E-10 8066 16131 000+00 1.91E-08 382E-08
Ru-106 1 0444E-10 8066 161 31 000E+00 842E-09 168E-08
Se-79 1 2934E-05 8066 161 31 000E+00 1 04E-03 209E-03
Sn-126 1 2236E-05 8066 161 31 0 00E+00 987E-04 1 97E-03
Sr-9O 12740E+00 80 66 161 31 0 00E+00 1 038+02 2 06E+02
Tc-99 4 4120E-04 80 66 161 31 0 00E+00 3.56E-02 712E-02
Th-229 64226E-10 8066 16131 000E+00 5.18E-08 104E-07
Th-230 1 0594E-10 80 66 161 31 0 00E+00 8 54-09 1 71E-08
Th-232 2 3744E-10 80 66 161 31 0 00E+00 1 92E-08 3 83E-08
TI-208 1 5774E-08 80 66 161 31 0 00E+00 1.27E-06 2-54E-06
U-232 4 2511 E-08 80 66 161 31 0 00E+00 3 43E-06 6 86E-06 Thermal Power
U-233 1 3155E-07 8066 16131 000E+00 1 06E-05 2.12E-05 NominalHest Bounding
U-234 3 0030E-07 80 66 161 31 0 00E+00 2 42E-05 4 84E-05 Output Heat Output
U-235 -2 6144E-06 80.66 0.00 520E-03 4 99E-03 5.20E-03 (Watts) (Watts)
U-236 1 2720E-05 80.66 161 31 000E+00 103E-03 205E-03 t1asE+D 2.71 E+00
U-238 -3 88574-08 80 66 0 00 323E-03 3 23E-03 3 23E-03 Total Total
Y-90 1.2744E+00 80 66 161 31 0 O0E+00 1 03E+02 2 06E+02
Other Radionucldes 1 23E+02 2 46E+02

B.rup Summary dSectionBasis forbBu Sumuapn use. in estima
Template Selection Sunrmmary

From SF0 Used Basis or Parameter Diferences
Reactot Moderstor LW AND uZRC HYDRIDE LW AND uZIRCHYDRIDE

Fudl Cdding 13ALUM AWmLUMe s
tOL iM ConstedntsU

BOL Enrickhment % 20 1 0 to 20 1

Bumupv Summary MWdu Basis for bumupa used In estimate.

Freru SFD Estimnated Nontrmrg cased ta lmv.
Nominal 601 80 6100

Bozunding | 161 31 Bouninwg btmvt assuYed to be WMc ranwa btrnu

Checks .

Estimatedt Burup/
Bumup Mullr Given Bumup Estln ted EOL HWGlven EOL Ht4

Nombnl is1 t o
Bounding 0.36

'Reactor shutdown. core removalS storage. stipping or oter date mcnfirming D Ceaed[Othat Irraan r uel

'Total bumuo pfo all tul associated wIth this worksheet must be divided by 0OL heavy metal mass to get speafic bumaup valuea (MWdMT)

Lt

L
! -

I
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Fuel Radionuclide Inventory Worksheet
t X Fuel and Template Infumiefion -

Fuel Name TRIGA STD (ALUM) DOW
SNFID# 970

Fuel Units & Descr 1 - ELEMENT
Heavy Metal Mass BOL=0 19kg- EOL=0 18kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of. 201D

Template: TRIGA-AI (LWAJ-Zrx. Alun .10 to 20%,. U)
'Temptate Bumnup(MWd) 6 65

Template SOL Heavy Metal Mass (Mn): 0 00018
Template Decay Trme- 5 years

Estimated
Canister usage

18sX10

I 001

uamma bOurceSI Ftiata - - m Xb b iGammra Sources
- . ---

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

Temolate Fuel Bumup (M1Wd)
2

Burnup (MWd)
2

(Ci) Inventornes(Ci) Invento..es(Ci) Group - (bounding)Haaonur llrJe
_ _ _ 

_ _ _ _ _ _

Ac-227 8 0632E-1 O 009E+0 7.70E-09 1 54E-08 Avg MeV
OOE+00 216E-02 431E-02 I 00150 3230E+12

2
1909 O00E+00 1 90E-05 3 80E-05 0 0250 7.013E+11
1909 OOOE+00 223E-06 445E-06 00375 8735E911

955 1909 OOOE+00 413E-04 8 27E-04 I 0 0575 6 697E+11
E-08 9 55 19.09 00OE+00 4 11E-07 8 21E-07 0 0850 4687E+11 -

2 7429E-07 955 1909 e OOE+00 2 62E-06 5 24E-06
Cm-244 31504E-06 955 1909 0 00E+00 3 C
Co-60 3 1008E-02 9 55 19(
Cs-134 1 0367E-01 955
Cs-1 35
Cs-1 37

3 1549E-05 -6 02E-04 I 08500 5435E.11
E+00 2 63E+01 S 26E+01 12500 5.634E+1

0 00E+00 1 29E+01 2 58E+01 17500 1 612E+10
1909 000E+00 419E+00 B 38E+00 22500 1S60E+09

Fe-55 8 6782E-03 955 1909 0 00E+00 828E-02 1 66E901 2 7500 1.592E+07
10805E-02 9 55 19 09

1-129 7-3805E-07 955 19 09
Kr-85 2 5218E-01 9 55 19 09

tj Np-237 1 4463E-06 9955 1909 2 76E-05 110000 1 419E-01

Pa-23t
Pb-210
Pm-147
Pu-238
Pu-239
Pu-240

3 5970E-09 0 3 43E-08 6 87E-08
0 OOE+00 7 88Et14 1.58E-13

1909 OOOE+00 1 98E+01 396E+01
19 09 0 9OE+00 1 29E-02 2.58E-02

5 6947E-03 955 1909 0 00E+00 5 44E-02 1 09E-01

22647E-03 955 1909 0 OOE+00
Pu-241 12574E-01 9 5 19C
Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-126

3 0602E-07
5.7353E-14
1.8150E-10
9-3744E-02
12938E-05

9 55
955
955
955
955
955
955
9 55
9 55

1 09E-12
9 09 0 .OE+00 1 73E-09 346E-09

19 09 0 OOE+00 8 95E-01 1 79E+00
1909 0 O .E+00 123E-04 2 47E-04

12239E-05 1909 0 OOE+00 1
Sr-90 2 6000E+00 1909
Tc-99 4 4120E-04 19(
Th-229 1A749E-10 1 41 E-09 2 82E-09

1.87E-10 3.73E-10Th-230
OOE+00 227E-09 4-53E-09

19 09 0 OOE+00 1.86E-07 3.71 E-07

U-232
U-233
U-234
U-235
I -236
lU-238

I ~ Y-90
Otter Radionucides

5 W15E-08
13132E-07
1.7323E-07

-2 6159E-06
12717E-05

-3 8e57E-08
2 6015E+00

1909 0OOE+00 5.35E-07 t.07E-06 Thermal Power
4 : i i i g

- 1909 0 OOE+00 125E-06 2.51 b4Jt

19 09 0 0OE+00 1.65E-06 3.31 E-06
955 000 821E4-5 571E-05 821E-05
955 1909 000E+00 121E-04 243E-04
955 000 51E9-05 507E-05 5115-05

Nominal Heat Bounding
Output Heat Output

, (Watts) I(wafts)
4-aOE-01 59E-01

Total Total
955 1909 0 00E+00

�wandt2ssc� -�

Basis for Parameter DIfferences:From s
Reactor Moderator Lw AND uZRC RYDRIDE

Fuel Claddng AL
OL HMm Constituents

BOL Enrichment % 1 20

3urnup Summaryr MWd)'

LW ANDL

b201

[ From SFD Estn ated

13�5 ion i.iurTiuJJ uacti ... yaI.,.aIc

1B5 9.5!
1905

Estimated Burnupt
Given BumupBumup Muitliiler Estimated EOL HM/WGiven EOL HM

I *ol001-le 5 1
I Boundmg | 2721 _ ___I__

'Reactor shutdown core removal, storage. shipprig or other date contirming that Irradation ceased for Kue

'Total bumup for alt fuel associated with tiNs worheet must be dlvided by BOL heavy metal mass to get specific burnup values (MWdM

L. DOEISNF/REP-078
Revsbon 0
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Fuel Radionuclide Inventory Worksheet
L Fud1 and Template fornaob.o* a

Fuel Nane: TRIGA STD (ALUM) FINLAND
SNF ID r. 463

Fuel Units & Descrn 69- ELEMENT
Heavy Metal Mass BOL=12.42kg. EOL=12.344kg
ROD Storage Site: INEEL

'Fuel decay sta date 2010
Estimates as oft 2010

Template: TRIGA-AI (LWAJ-Zrx. Alum .10 to 20%,. U)
'Template Bumup(MWd): 6 65

Template SOL Heavy Metal Mass (MT): 0 00018
Template Decay Tme. 5 years

Estimated
Canister usage.

18ax1O0
062

IL Fsbmates,'-. O m x. xb b Y. Yb Gamma Sources

Phoon-' Total
CitMWd From , Nomi l Bounding Fuel Initial Activity Nominal Fuel BoundI g Fuel Energy Photonssec

Template Fuel Bumup (MWdf Bumup (MWde (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)Radionuclide
Ac-227 8 0632E-10 584E-08 I 17E-07 Avg. MeV

I 64E-01 3.27E-01 0 0150 2452E+13Am-241
Am-242m E+00 44E-04 2 89E-04 I 00250 5.323E.12

44 90 0 00E+00 69E-05 3.38E-05 0 0375 6630E.12
72 45 144 90 000E+00 314E-03 628E-03 I 00575 s 083E612
7245 14490 000E+00 312E-06 6.23E-06 0o050 35586E12

Cm-243 2 7429E-07 72 45 144 90 0 DDE+00 1 99E-05 3 97E-05 01250 5.321Ei12
Cm-244 3 1504E-06 7245
CO-60 3 1DD8E-02 72 45
Cs-134
Cs-I 35
Cs-137

0 00E+00 2.29E-03 4 57E-03 I 0 08500 4125E412
144 90 0 DOE+00 2 00E+02 3.99E+02 I 12500 4.276E+12
144 90 0 00E+00 9 77E+01 I 95E+02 I 1 7500 12.24E,11

72 45 144 90 0 00E+00 3 18E+O1 6.36E+01 I Z2500 1 488EO10

8 6782E-03 72 45 144 90 0 00E+00 6.29E-01 1.26E+00 1 2.7500 t1208E+08

H-3 t 0805E-02 72.45 144 90 0c
- ----- .-1-129 7z 450 144YU UUL LKr-^5 2.5218E-01

Np-237 11 ww0 I 167E+w0
0 00E+00 261E-07 5 21E-07

72 45 144 90 0 OOE+00 5 98E-13 1.20E-12
2 0767E+00 72 45 144 90 0 OOE+00 1.50E+02 3 01 E+02

p,,.,'l^ I 3514AE4 7924 1 449 A OOE+00 9 79E6-

Pu-239 5 6947E-03 72 45
Pu-240

144 90 0 OOE+00 413E-01
144 90 0 OOE+00 1 64E-01
144 90 0 OOE+00 9.1 E+00Pu-241 1 82E+01
144 90 0 OOE+00 2 22E-05 4 43E-05

72 45 14490 0OOE+00 416E-12 831E-12
Ra-228 1 8150E-10 72 45 144 90 0 OOE+00 1 31 E-08 2 63E-08
Ru-106 9 3744E-02 72 45 144
Se-79 1.2938E-05 72 45
Sn-126
Sr-90 1 88E+02 3 77E+02

2 45 144 90 0 006+00 3 20E402 6 39E-02
I 4749E-10 72 45 144 90 0 OOE+00 1 07E-08 214E608

Th-230 1 9549E-11 72 45 144 90 0 OOE+00 1 42E-09 2 83E-09
Th-232 2 3744E-10 72 45 144.90 0.00E6+00
TI-208 1 9459E-08 72 45 144.90 0.00E+00
U-232 5 6015E-08 72 45 144.90 0 OOE+00
U-233 1 3132E-07 72 45 144.90 0 OOE+00
U-234 I 7323E-07 72 45 144.90 OOOE+00
U-235 -2 6159E-06 72 45 0 00 5.37E-03
U-236 1 2717E-05 7245 144.90 0OOE+00

1

Thermal Power

Nominal Heat Bounding
Output- , He Output
(Watts) (Watts -
3 54E.00 7288E00

Total TotalU-238
Y-90
Other Radi

il. Tempt

-3 8857E608 724

2 75E+02 5 516E+02

Basis for Parameter Differences:

r

Template Selection Summary _
From SFD Used LReactor Modertor LW AND UoZIRC HYDRIDE

Fuel Cladtmg- 'IU
BOL HM Constuards U

BOL Enrichment % 20

LW AND U ZRC HYDRIDE
ALUM

U

10t201 I

I
- --re - -ms t I2 I

Li
r:-- w U. ..... *., - Y~ -- LI,

From SFD Estlmated

Nominal _
Boundhing

60 52 724E(4otfl bump Clculateid fro the heay mea mass 6desW
tow*tq bsurp asazrd iD be twece roeialW tbifp144 9C

1 LEstimated Bumrup
Given BumupBurnup Multiplier

Notmina tF
Boundmng_

Estirmated EOL HtVGiven EOL HM
I 100

'Reactor shutdown oore removal, storage. shipping or other date conflirmng aiirradabon ceased for fuel

'Totai burmup for ail fuel associated wvth ihs worksheet must be dvkled by BOL heavy metal mass to get speaihc bumup values {MWd'MT)

DOE/SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temrlate Informatiion., ,b

Fuel Name TRIGA ST (ALUM) GA
SNF ID# 728

Fuel Units & Descr: 52 -ELEMENT
Heavy Metal Mass BOL=9 412kg EOL.9 329kg
ROD Storage Site INEEL

Fuel decay start date: 2035
Estimates as of 2010

Template TRIGA-AJ (LW/U-Zr. Alurm 10 to 20% U)
aTemnpte Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (UT) 0 00018
Temlate Dcay Tnme s yers

Estimated
Canister usage

1 8x10
r 047

vl. a-lamate X. X. x b * --- Yb Gamma Sources

Phoiton Total

Ci/MWd From Normmal BoundingFuel l.^itbal Activity Nominal Fuel Bounding Fuel Energy Phortonstsec

Radionuclide Template Fuel Bumrup (MWed) Burnup (MWd)f (Ci) lnventorea(Ci) Inventories(CI) Group (bounding)
Ac-227 8.0632E-10 91 73 183 46 0 00E+00 7 40E-08 1 48E-07 Avg MeV
Am-241 22586E-03 9173 18346 000E+00 207E-01 4 14E-01 00150 3104E+13
Am-242m 1.9925E-06 91.73 18346 0 00E+00 1 83E-04 3 66E-04 00250 6739E+12
Am-243 2.3323E-07 91.73 18346 000E+00 2.14E-05 428E-05 00375 8395E+12
C-14 43308E45 91.73 18346 000E+00 397E-03 7954-03 00575 6435E+12
Cl-36 4 3023E408 91.73 183 46 0 00E+00 3 95E406 7 89E406 005 4 505E+12

I

CM-244
2 7429E407 91 .73 183 46 0 00E+00 2.52E-05 673mE+12

3 1504E-06
CoO-6
CS-134
Cs-M3
Cs-137

3 t086E-02

91.73 1 83 46 0 00E+00 2 89E-03 5 79E-03 I 0 8500 5.s3E+12
.+00 91.73 183 46 0 OOE+00 2 53E+02 5 06E+02 I 12500 5414E+12

Eu-154 1.3490E+00 91.73 18346 000E+00 1.24E+02 247E+02 17500 1t550E+11
Eu-155 4.380E-01 91.73 183 46 0 00E+00 4 03E+01 8 05E+01 22500 1 884E+10
Fe-55 8 6782E-03 91.73 18346 000E+00 7.96E-01 1 59E+00 2.7500 1S30E+08

I H-3 I t
I1 -129 73

| Kr-85 2 1
Np^237 I 4

0805E-02 91.73 183 46 D 00E+00 9.91 E-01 7
1E805647

I I=
Pa-231 3 59704-09 9173 183 46 0 00E+00 3.30E407 6 60E-07
Pb-210 82511E-15 9173 163.46 000E+00 757E-13 1.51E-12
PnF147 20767E+00 9173 18346 0 00E1+00 1 90E+02 381E+02

1. Pu-238 t3514E6- 9173 18346 000E+00 1.24E-01 2 48E-01
Pu-239 5 6947E-03 91 73 183.46 0 00E+00 5.22E-01 1 04E+00
Pu-240 2.2647E-03
Pu-241
Pu-242
Ra-226
Ra-228
Ru-t 06

S 61E-05
1 3.46 0 COE+00 5.26E-12 1 05E-11

8150E-10 91 73 18346 000E+00 1 66E-08 333E-08
3744E-02 9173 183.46 000E+00 860E+00 1 72E+01

Se-79 .2938E-05 91 73 18346 0 00E+00
Sn-126

Sr-90 __ _ __ _ __ _

12239E-05 91 73 1834
6000E+00 9173

1.19E-03 2.37E-03
1 12E-03 225E-03
2.38E+02 4 77E+02
4 05E-02 8 09E-02
1.35E-08 2.71E-080.00E+00

18346 0 00E+00 1 796409 3.59E-09
3744E610 9173 18346 000E+00 2 18E-08 4.36E-08

11i -206
I U-232

9459E-08 91 73 183 46 0 00E+00 t.78E-06 3.57E-06
6015E-08 91.73 183 46 0 00E+00 5 14E-06 1.03E-05 Thermal Power

U-233 13132E-07 9173 18346 000E+00 1.20E-05 241E-05 tNomnaltHeat Btounding
U-234 1 7323E-07 91 73 18346 0006E+00 1.59E-05 318-06 Output HeatOutput
U-235 -2 6159E-06 91 73 0 00 4 03E-03 3 79E-03 4 03E-03 (Watts) ^ (Watts)
U-236 12717E-05 91 73 18346 0 00E+00 1 17E-03 233E-03 4 51E+O0 9.22E+00
U-238 -38857E-08 91 73 000 2 54E-03 2 53E-03 2-54E-03 Total Total.I

L- Y-90
Other Radionuobdes

2 6015E+00 91 73 183 46 0 00E+00

.- .- A I I- I - , , ��Irl,

Lt |
uB Easis tor PrmtrDdtecnre-.

I
I

-e I - - <§
Reactor Moderator LW AND U ZRC HYC

Fuel Cladding ALUM
BOL NM Constituents U

8OL Enrichment % I 19 8109242

IRC HYDRIDE
UM
U

10to201i

-

Burnuo Summary (MWdr Basis for bumuip used In estimate,
- 4 -

From SFD Estimated

uNomingt _
Bounding

9173 79 42 Nariweia tuhrsiu taken lredtly from SF0 (wntesed ID MWdY
BSminili born astormed ID be Isle norrsial hinsip183 46

Estimated Bumupt
Gben B.m.u

Sna uliler Estimated EOL .HLGbeen EOL NM
I 1001IBoundmng O S3t

Reactor shutdown, core removal, storage, shipping or other date contiminm that irradiabon ceased for fuel

'Total burnup for alt fue assorated wi th s worksheet must be divided by BOL heavy metal mass to get spedfic butnup values (wdMIrT)

i DOElSNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Furl and Temipbate Infontient

Fuel Name TRIGA STO (ALUM) GA
SNF to t 870

Fuel Units & Descr 246- ELEMENT
Heavy Metal Massr BOL-46 74kg, EOL.45 19kg
ROD Storage Site INEEL

'Fuel decay start date 1973
Estimates as of 2010

Templates TRIGA-At (LWAI-Zrx. Alum. 10 I 20%. U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT). 0 00018
Temnle Desv Ty a 35 years

Estemated
Canister usage

1 Sx1 0'
222

I _

1f.iFstimates- i' in m x,, 5x, b y. yb Gamma Sources

Photon Total

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel . Bounding Fuel Energy, Photonsisec
Template Fuel Bumup (MWd)9 Burnup (MWd)' (Ci) nventones(Ci) Inventones(CO) Group (bounding)Radionuclide

Ac-227 6 1504E-09 t,958 63 000E+00 9 IOE -0 I 82E-05 I Avg MeV

Am-241
Am-242m

2.958 63 0 00E+00 7 13E+00 43E+01 0 0150 2087E+14

2.958 63 0 00E+0O 2 57E-03 14E-03 aC

1.479 31 2,958 63 0 OOE+00 3 44E-04
4 3158E-05 1.479 31 2,958 63 0 00E+00
4 3023E-08 1,479 31 2,958 63

Crn-243 1 3229E-07 1,479 31 2,958 (
1 27E-04 00850 2451E+13
391E-04 01260 Z117E213
2 96E-03 0 2250 2189E,13
t 78E+00 I 0 3750 2922E+12

Cm-244 1 OOOOE-06 1,479 31

Co-60
Cs-134 6 44E-03 29E-02 I 0 5750 1 531E+14

Cs-135 2.958 63 0 OOE+00 4 67E-02 33E-02 I 0B500 7811E+12
2.958 63 0 00E+00 2 04E+03 08E+03

1.479 31 2.958 63 0 OOE+00 1.78E+02 56E+0
1,479 31 2.95863 00

Fe-55 2 9338E-06 1,479 31 2,958 63 0 0
H-3 2 0075E-03

2z75o 1 645E+68
3 30o 3 984E+03
5 0000 I 676E+031-129 7 3805E-07 E+0O 1 09E-03 2.1 BE-03

Kr-85
Np-237
Pa-231
Pb-21 0
Pm-1 47

OOE+200 5.37E+01 1 07E+02 7 0000 1 890E+02
295 63A nO OOE0 92 2243 A 4Q3-M I1 0WO 2 14Ri.o1
-- o v w- w . -w --- -. -ww-.--

1479 31 2.958 63 OOE+00 1 67E-05 3 34E-05

LI
Li

E-13 1,479.31 2,958 63 0 COE+00 5 76E-1
7 5383E.04 1.479 31 2,958 63 000E+00

Pu-238 1 0668E-03 1.479 31 2,958 63 0a
Pu-239 5 6902E-3 1,479 31
Pu-240 2 2571 334E+00 6 68E+00

I 0 O0E+00 4 39E+01 879E+01
1.479 31 2.958 63 0 O0E+00
1.479 31 2,958 63 0 O0E+O0

Ra-228 2 3654E-10
Ru-1 06
Se-79
Sn--126
Sr-9O
Tc-99
Th-229

1 0444E-10
1 2934E-05
1 2236E-05
1 2740E+OO
4 4120E-04

1,479 31
1,479 31
1,479 31
1,479 31
1.479 31

2,958 63

53E-04 9 05E-04
58E-09 317E-09
504-07 7 OE-07
54E-07 3 09E-07
91E-02 3 83E-02

00E+00 81E-02 3 62E-02

1,479 31
1,479 31

2,958 63
2,958 63
2,958 63

O0E+00 1 88E+03
O0E+00 6 53E-01

3 77E+03

6 4226E-10
Th-230 1 0594E-10 1,479 31 2.95863
Th-232 2.3744E-10 1,47931 2,95863
TI-208 1 5774E-08 1,47931 2,958.63
U-232 4.2511E-08 1,47931 2,958.63
U-233 1 3158E-07 1,47931 2,95863
U-234 3.0030E-07 1,479 31 2,958 63
U-235 -2 6144E-06 1,479 31 0 00
U-236 12720E-05 1,479.31 2,958 63
U-238 -3 B857E-08 t1,479.31 0 00

7 03E-07
4 67E-05 j
126E-04 I Thermal Power
3 89E-04 I Nominal Keat Bounding

0 4 44E-04 &88E-04 - OUtpt Heat Outlat
201 E-02 1 62E-02 2.01tE2 (WEts (Watts)

0 00E+OO 1 88E-02 3.76E2 2,4s6.01 4s98E+r

1 26E-02 125E-02 126E-02 Total Total
3 0 0E+00 I 89E+03 177E+03

2.25E+03 4 51E+03

nary Burmup Sumnry t and hccksr vt - - X .

ITemplate Selection Summary

F
_ , Ds .... rz. .... -- ---iroi. i-LB I USO ldasiS or - ararler SmJerenIes

C'l
Reactor Modtor LW ANDZRC HYDRIDE

Fuel Cladding AU
OL HuM Constituents U

RBM Enric.hment 1 9

LW AND U ZRC HYDRIDE
ALUM

U
I ____________L ___.__ I...........,. .:.. vo.

Bumup Summary (MWd)f Basis for bumup used in estimate:
From SFD I Est0wt d

Nomina531 t147931 No buarriump cablatled tr ft heay ref* mass destroyed

Bounding I 2858 63 bEes urnum assured l be tic nonmal banv

|Checks ,_ I

ci
Bum.,n Mu..t- ier

Estimated BumupJ
Given Bumup

3.25
Estimated EOL MM/Given EOL HM

I ISNominal
BoundingI

'Reactor shutdown, core removal, storage. shipping or other date confiinmeg tha irradation ceased for tuel

'Total bunup for al tuel associated with this worksheet must be divided by EOL heavy metal mass to get specific burrup values (MWrdlT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet -
LfiFue and Template Informalton ..

Ful Name TRIGA STD (ALUM) GERMANY
SNF ID* 465

Fuel Units & Descr 65 - ELEMENT
Heavy UetalMass BOL117kg EOL=11635kg

I ROD Storage Site INEEL

'Fuel decay start date: 2010
Estimates as of 2010

Template TRIGA-At (LWAI-Zrx, Alum, .10 to 20%., U)
'Template Bumup(MWd) 6 65

Template OL Heavy Metal Mass (tl) 0.00018
Tem-1ate Decay Time S veass

Estimated
Canister usage

18"x10
059

r'
I I

11. Estimates m Xn X. b Yn Yb Gamma Sources
Photon Total

CIbMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel -Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd) 2 Bumup (MWd)' (Ci) *nventones(Ci) inventories(Ci) Group (bounding)
Ac-227 8 0632E-10 6204 12409 0 OOE+00 5 00E-08 t.OOE-07 Avg MeV
Arn-241 22586E-03 6204 12409 006E+00 t40E-01 2.80E-01 00150 2100E+13
Am-242m 1 9925E-06 62 04 124 09 0 00E+00 t.24E-04 2 47E-04 0 0250 4 558E+12
Am-243 2 3323E-07 62 04 124 09 0 OOE+00 I 45E-05 2.89E-05 0 0375 S 678E612
C-14 43308E-05 6204 12409 OOE+00 269E-03 5.37E-03 00575 4.353E+12
CI-36 4 3023E408 62 04 124 09 0 DOE+00 2.67E-06 5.34E-06 0 0850 3047E+12

__ Ci-243
11 Cr-244

2 7429E-07 62 04 124 09 0 DOE+O0 1.70E-05 3 40E-05 0 1250 4.557E+12
3 1504E-06
3 1008E-02
1 0367E-01
3 15494-05

62 04 124 09 0 DOE+00 1.95E-04 3.91E-04 0o2250 2.544E+12
) __ 0 3750 1 132E+12

0 ODE+00

Eu-154 1 3490E+00 6204 12409 ODE+00 837E+01 1 67E+02 17500 1048E+11
- Eu-155 4 3880E401 62 04 124 09 Oo DE+00 2 72E+01 5 44E+01 22500 1274E+10

Fe-55 8 6782E-03 62 04 124 09 0 DOE+00 5 38E-01 108E+OO 2 7500 tO35E+08
H-3 1 0805E-02 6204 12409 0D0E+00 670E-01 1.34E+00 35000 1209E+07

I 1-129 73805E-07 6204 12409 0O6E+00 4.58E-05 9.16E-05 50000 7.808601
_ Kr-85 25218E-01 6204 12409 0DOE+00 1.56E+01 313E+01 70000 B.847E+00

^ Np-237 1 4463E-06 6204 12409 OOE+00 897E-05 1.79E-04 11.0000 I OO9E+OO

8Pt21 0 2511E-15 6204 12409 OOOE+00 5.12E-13 1.02E-12
Pm-147 2 0767E+00 62 04 124 09 0 OOE+00 129E+02 2.58E+02
Pa-238 1.3514E-03 - 6204 12409 0 OOE+00 838E-02 1.68E-01
Pu-239 5 6947E-03 62 04 124 09 0 OOE+00 3 53E-01 7.07E4-1

- ----- -- n
ru-z4u1
Pu-241
Pu-242
Ra-228

.1 Ru-t1O6

Z.ZU4frt-W 6z U4 lZ4WCQ uuutjw i qti-U1 ZAU I _-u I

9.3744E-02 62 04 12409 0.00E+00 5 82E+OO t 16E+01
Se-79 12938E-05 6204 124w09 O0E+w 803E-04 1 61E-03
Sn-126 1.2239E-05 6204 12409

* Sr-90 2 60wE1+w0 62 04 124.0w
Tc-99 4 4120E-04 62 04 124 09

r Th-229 1A749E-10 6204 12409
Th1 i ,n-^F1t sn A ,^,

0 OOE+00 7 59E-04 1.52E-03
0OE+00 1 6tE+02 3 23E+02

47E-02
83E-08
43E-09
.95E-08Th-232 2.3744E-10 62 04 124 09 00OE+D0 I 47E-08

Tl-208 1.9459E-08 6204 12409 O0E+00 1 21E-06 241E-06
U-232 5601SE-08 62 04 12409 OOE+00 348E-06 695E-06
U-233 1.3132E-07 62 04 124 09 O06E+00 8 1SE-06 63E-05

Thermal Power
Nominal Heat Bounding

Output K Heat Output
'(Watts) - v(Watts)

U-234 1.7323E407 62 04 124 09 0 w0E+OO 07E-05 2 15E-05
U-235 -26159E-06 6204 0 00 506E-03 489E603 506E-03
U-236 t2717E-05 6204 12409 OOwE+00 789E-04 1.58E-03 l12E+Oo 623E+00

u-238 -3 8t57lE-8 62 04 000 t31b5-03 314E-4J 3 15E4- 0ot^ total

VW

v-on 2 6i18nl dt r89 AA 19A nO rvi AAFdS I CIE..J19 9 99i5.-nq
- - - - - - -

Other Radionuctldes 3616+02 4 72E+02

iiJ

Tenmlate Sdlections Ssnsry Bw p Ssum .and (3scks S _S^__ __ __ _
Template Selecibon Summary

From SFD Used Easis for Parameter Diffences
Reactor Moderat LW AND U ZIRC HYDRIDE LW AND U ZRC HYDRIDE

Fuel Claddin ALUM ALUM
OL MM Constituents U U
S0L Enrchnent% 20 1010 20 1

Eumup Summary (MWd)f . Basis for bumup used In estimate:

From SFD Estenated
Notmah [ 5701j 6ZD b calmlrated ttom te heavy metal mass desitry;

Bounding- _ 124 D u asirned ID be twie nwbrii balp

Checks .. _ __-_|

Estmlated Bum1upt
B uru Mut twoe Ghen Bumuv Estimted EOL HMrGhven EOL HMM

Boundytg .029
'Reactor shuitown. core removal, storage, shippig ofrother date confirrnng lthat iradation ceased orfuel

'Total btmup for atl fuel essociated with thIs worksheet must be dviced by 6OL heavy metal mass to get spedlic bumru values (MNdlVrT)
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Fuel Radionuclide Inventory Worksheet

L Fud wesl Template Infeboa ,
Fuel Name: TRIGA ETD (ALUM) HANFORD

SiF ID J. 876
Fuel Units & Descr. 59 -ELEMENT
Heavy Metal Mass. BOW10 915kg. EOL10 838vg
ROD Storage Site- INEEL

'Fuel decay stn t date. 1973
Estimates as of 2010

Template TRIGA-AI (LWIU-Zr. Alum. ,10 to 20/% U)
'Template Burnup(MWd): 6 65

Template BOL Heavy Metal Mass (tT): 0 00018
Template Decay Tree 35 years

Estimated
Canister usage

18 xiO
i 053

H. Esthnates, -- - m X. Xb b Y. Yb I Gamma Sources
Photon Total

CLIMWd From-
Tem .de

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel I Energy Photons/sec

Fuel Bumun (MWdI2 Bumup (MWdl* (Cl) Inventorles(CI) Inventories(Ci) I Group (bounding)
naulut;

61504E-09 7321 14642
4 8165E-03 73.21 146 42
1 7383E-06 7321 14642

v _ t

Am-242m

47 901E47 Avg MV
41 7 05E-01 00150 1 033E+13
24 255E-04 00250 2138E+12
25 3 4IE-05 0 0375 2017E+12
43 6 32E-03 I 00575 2032E+12

Am-243 3263E-07 7

C-14 4 3158E-05 E+00 3 1 6E-4
. _ _ _ _ _ _ _ _ _ _ _ _ _

Ci-36 4.3023E-4 0 00E+00 3 15E-06 6 30E-06 00850 1213E+12

Cm-243 0 00E+00 9 68E-06 1 94E-05 01250 1 048E+12

Cm-244 146 42 0 O0E+00 7 32E-05 1 46E-04 02250 1 084E+12
0.3750 4 599E+5 I321 146 42 0 00E+00 4 40E-02

4 3534E4-6 7321 146.42 0 00E+00 3 1
3 1549E-05 73 21 14642

8 80E-02
6.37E-04
4 62E-03
2 02E+02
1.76E+01

Cs-137 1 3788E+00 73 21 14

Eu-t54 1 2041E-01 73 21 17500 1.220E+10

Eu-1 55 86E-01 9 73E-01 22500 2 407E+05

Fe-55
H-3
1-129
Kr-85
Np-237
Pa-231

146 42 0 OE+00 15E-04 4 30E-04 27500 8145E.04
146 42 ' OOE+00 1 47E-01 2 94E-01 3 5so 2 096E+02

73 21 14642 0 0OE+00 5 40E-05
E-02 7321 146 42 0 OOE+00

1 4977E-06 73 21 146 42

1 08E-04
5 32E+00
2 19E-04
1 65E-06
5 70E-1 i
1 oE-01

1 1275E-08 7321 146 42

Pb-210 3 8932E-13
Pr^-147 7 5383E-04
Pu-238
Pu-239
PU-240
Pu-241
Pu-242

7321
7321
7321
7321
7321

:+Oa 7 81 E-02 56E-01
5 52E-02

642 000E+00 4.17E-01
14642 0 OOE+00 1 65E-C

2 9699E-02 7321 146 42

33E-01
.30E-01
35E+00
48E-05
57E-10

U-

I-

3 0602E-07 7321
Ra-226
Ra-228

1 07C 11
3 42 0 OOE+00 1.73E-08 46E-08

7321 146 42 0 OOE500 7.65E-09
7321 146 42 0 oOE+00

12236E-05 7321 146 42

1 53E-08
1 89E503
1 79E-03
1 87E+02

6 46E-02
Sr-90
TC-99
Th-229
Th-230
Th-232
Tl-208
U-232

12740E+00
4 4120E-04
6 4226E-10

7321
73.21

14

4 70E-08 9 40E-08
7 76E-09 1 55E-08

14642 OOE+500
146.42 0 00E+00

74E-08 3 48E-08
15E-06 2.31E-06

7321 14642 0 00o+00 3 11 E06 622E-06
4 4 --- - -- 1 Ae ne .

73.21
7 21

146.42 O OOE+OO) 9 S3E-Ob 1 Wi36U
1AA64 n I2TF0 9 9OF-f 4 d0F-M

*~~~~~~ - - - - -v - ow.e ___~

Thermal Power
Nominal Heat Bounding

. Output - Heat Output
- (Watts) (Waft)sI
1.23E00 2A6E+00

Total Total

-2 6144E-06 73 21 0 00 4 72E-03 4 53E-03 4 72E-03
1 2720E-05 7321 14642 0 OE+00 9:

-3 8857E-08
I 27AA4E+0

7321 000
7q 91 1146 42YwO

Other Radionuclides

HIL T cteSelctiu Sunmur. Bu nwiary. sa Checks-5 t6>.

Teniate Selection Sumrnary - I

2 93E-03 2 93E-03 2 938-02
0 2E+00 9 33E+01 I 87E+02

1 12E+02 223E+02

L From SFD U Basis for Parameter Differences:

Reactor Moderator: LW AND u DHC HYDRIDE LW AND u DRC HYDRIDE
Fu Cladding - ALUM ALUM

l0L. HU Conslttuents: U I . U

1.
Li

BOL Enrichment %:

Bumup Summary (MWd)z Basis for burnup used In estimate:
From SFD Estimated

1 732tJ Nowni trip caIcdited bu^ r8e heavy metal eats destoyed.
Boeun 14_ 42 BoavN bunres assaied lobe twice rmal rtrm

Che cks

Estirateci Burmup/
Bumup Multipier Given Bumup Estimated EOL HM/Given EOL HM

Nominal 1o318 I T 1 00o
Bounding 0 38

'Reactor shutdown. core removal. storage, slapping or other date corfiffmg Bhat Irradsation ceased tor luel

'Total btrnup tor all fuel associated with th s worksheet must be dvided by BOL heavy metal mass to get specific btmup values (MWd'Nl).

. I
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Fuel Radionuclide Inventory Worksheet

L!1ml and Temnplate .nlr :abon .

Fuel Name TRIGA STD (ALUM) HANNOVER
SNF ID # 303

Fuel Units & Descr- 71 - ELEMENT
HeavyMetallass EOL=13561kg EOL=13419kg
ROD Storage Site INEEL

'Fuel decay start date 1996
Estimates as of. 2010

Template TRIGA-At (LW-Zarx, Alum-. 10 to 2M0, U)

'Template Burnup(MWd) 665
Template BOL Heavy Metal Mass (UT) 0 0DOt8

Template Decay rime 10 years

Estimated
Canister usage

18,x10'
064

_ V. t. . b _ am bOT
_ V W-1 Fs m , ; m X. b) Y. Yi, Gamma sources

Gia ...

. PRadionuc

Ac-227
Am-241

lide

II Photon . Total
CVMWd From - NF4ominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)W Burnup (MWdI )' (Ci) tnventones(CI) ' Inventories(Ci) - Group- '-(bounding)

I 2892E-09 135 54 271.08 0 00E+00 1 75E-07 3 49E-07 Avg MaV
2 9429E-03 135 54 271 08 0 OOE+00 3 99E-01 7 98E-01 0 0150 3 644Et13

1 9489E-06 13554 271.08 000E+00 264E-04 528E-04 0.0250 7S22E.12Am-242m
AM-243 271 08 0 0OE+00 3 16E-05 6 32E-05

C71 08 0r...nn o 5 87E-03 t 17E-02C-14
C0-36

Cm-24

135 54 271 08 0 00E+00 5 83E-06 1 17E-05
135 54 271 08 0 00E+00 3.29E4-

0 0375 9000E+12
0 0075 7443E+12
0 0850 4 38E0.12
01250 6695E.12
02250 4247E+12
0 3750 1 748E012
0s5750 2604E.13
018500 4744E+12

135 54 271 08 000E+00
1 6075E-02 135 54
I 9323E-02 135 54

271 08 0 00E+00

Cs-135 3 1549E-05
Cs-137 2 4556E+00
Eu-154 9 0180E-01

135 54 8 SSE-03
A E+02M .~0 515E-t

. . - ------|

-7
0 00E+00 1.22E+02 2 44E+02 1 7500 1-495E+11

Eu-155 21 0 00+00 2 96E+01 59t E+01

Fe-55 271 08 0 WE+00 3 l0E-01 621E-01

It H-3
1 1-129

Kr-65
I No-237

13554 271 08 0 E+00 1.11 E+WO

22500 3.558E+08
2 7500 6.976E+06
3 5000 8510E+05
5 0000 1 20E+02
7 OoO 1.33E+01

135S4 271 08 0 C

t 8256E-01 135.54 I 95E+01

4505E-06 135.54 3-93E-04 t1 0000 2 087E+00

Pa-231 4 5564E-09 1 6 18E-07 124E006

_ | P0-210
P Prn-147
Pu-238
Pu-239

1 8842E-14 E+00 2.55E-12 5 11E-12
271 08 OWE+00 752E+01 150E+02

I 271.08 0 WE+00 1 76E-01 352E-01
54 271.08 0 00E+00 7 72E-01 154E+00

135 54 271.08 00WE+00 3 07E-(
2 135 54 271 08 0 WE+00

Pu-242

I Ra-226
Ra-228

11 Ru-106

3 0602E-07 35 54 2711
1 0823E-13
2 0406E-10
3 0180E-C

Se-79 1.2937E-05
Sn-126 12238E-05

I Sr-90 23098E+00
Tc-99 4 4120E-04
Th-229 2 0932E-10

35 54
35 54
35 54

135 54
135 54
135 54
135 54
135 54

O0WE+00 4 09E-01 8 I8E-Ol
E-08 553E-08

i

E-l 1

Th-230 2.7744E-1 1
Th-232 23744E-10
TF-208 -. 1.9459E-08
U-232 5-3850E-08 -

27108 0 0E+00 1 75E-3 3 51E-03
27108 O0E+00 1 66E-03 332E-03
271 08 0 W0E+00 3 13E+02 6 26E+02
271 08 0 00E+00 98E-02 1t20E-01
271 08 0 00E+OO 2 84E-08 5 67E-08
27108 0 OE+00 3 76E-09 7.52E-09
271 08 0 0WE+00 322E-08 644E-08
271 08 0 00E+00 264E-06 527E-06
271 08 000E+00 7.30E-06 1.46E-05 Thermal Power

271 08 0 E+00 t.78E-05 3.56E-05 NornialtHeat Bounding

1

U-233 1.3135E-07
U-234 1.9143-E0
U-235 -2 6159E0-
U-236 12719E-0

0 00E+00 2.59E-05 5 19E-05 Output - Heat Output
0.00 5 86E-03 5 51E-03 5 -8603 (Wats) (W^ a )

271 08 OE+00 t.72E-03 345E43 5 03EX 1.1 E+D1

0.00 3 65E-03 3 64E0-3 3 65E-03 Total TotalU-238 -3 8
Y-90 2 3

411r Other Radionuctides

lI-U. TanLtlate Selediom Sumrrzai
Template Selection Summary

Fr,
Uector Moderator LW AND U

Fie ,adn

S 54 271 08 0 O0E+00 3.13E+02
3.58E+02 7.15E+02 I

,,and Checks - .jIt'

us d asis for Parameter Differences
U ZIRC HYDRIDE

rom SFD -

ZIRC HYDRIDE LW AND

BOL HZ Constitunts U
801 Enrichment% 20 00391594 1

I
Bumup Summary (MWd)3

Nominal E
BoCundns

Checics

Basis for bumnup used In estimate:

i Ebtim teLd l
32t7 135.54

1TI 271 .08

Nial burtup calaailate krm T eavy meal sas destfrvyv
Bounsg burrw assied to be Wae riral bamn

Nomhiatr1 n! k~
Bumup iMultpl e0

0 27
A54

Estimated Bumup/
Given Burnup

1 03
Estimated EOL HM/Ghien EOL HM

1 OO

r_______________ _______________ Ia

_ 'eactor skaldowr. core removal, storage. shipping or other date contRmmng that Irradation ceased for fuel

I I 'Total bumup for asl ue associated with this workheet must be dvided by BOL heavy metal mass to get spedfic burrup values (MWdIMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inform onA z 2

Fuel Nane TRIGA STD (ALUM) HEIDELBERG
SNF ID. 464

Fuel Units A Descr 65 - ELEMENT
Heavy Metal Mass: BOW11 648ky EOL 1 401kg
ROD Storage Site. INEEL

'Fuel decay start date: 2010
Estimates as of: 2010

Template: TRIGA-AJ(LWAI-Zr Alum -10to20. U)
Templbte Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT). 0 00018
Template Decay TIme: 5 year

Estimated
Canister usage.

11059 1

IL Fstimnates-, m x x. b y. y. Gamma Sources

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

Radlonuclide Template Fuel Burnup (MWd)W Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 8 0632E-tO 28380 56761 OOOE+00 2 29E-07 4 58E-07 Avg MeV
Am-241 22586E-03 28380 56761 OOE+00 641E-01 1.28E+00 00150 9604E+13
Am-242m 1 9925E-06 283 80 567 61 0 OOE+00 5 65E-04 1 13E-03 0 0250 2 0o5E+t3
Am-243 2 3323E-07 283 80 567 61 0 OOE+00 6 62E-05 I 32E-04 0 0375 2 597E+13
G-14 43308E-05 28380 56761 0 00E+O0 1 23E-02 2 46E-02 00575 1 991E+13
CA-36 43023E-08 28380 56761 0 OE+00 122E-05 244E-05 0 0850 1394E+13
Cm-243 2 7429E-07 283 80 567 61 0 0E+O0 7 78E-045 56E-04 51200 23084E+13
Cn-24 3 1504E-06 283 80 567 61 0 00+00 8 94E-04 79E-03 002250 1163E+13
Co-60 35 0758E42 28380 56761 0 OE+O0 1 880E+o1 3.76E+81 03750 51179E12
Cs-234 5 0367E-0 283 80 567 61 000E+00 2 94E+80 S 88E+01 05750 6 565E+13
CsM3 31549E-05 28380 56761 0 00E+00 8 -95E-3 Io79E4-02 0 8500 1B616E+13
Cs-t37 27564E+00 283 80 567 61 0 OE+00 7 82E+02 9.S6E+03 Ot250u 1 675E+13
Eu-tS4 I 3490E+00 283 BO 567 61 0 OOE+OO 3 83E+02 7 68E+02 1 7500 4 794E+11I
Eu tSS 4 3880E-01 283 80 567 61 O OOE+OO t 25E+02 2 49E+02 2ZZ500 5 823E+10
Fe-S5 8 6782E-03 283 80 0507 6 0 OOE+00 2 46E+00 4 93E+0 O a7500 4 733E+08
H-3 It0805E-02 28380 56761 OOE+00 3607E100 673E+03 3.5000 5532E+07
I-t23 73805E-07 28380 57 6 3 O-OOE+0 209E-04 4.19E-04 TOl 3T310E+02
Kr-85 2.52t8E401 283 80 587 61 OOOE+OO 7t16E+41 t 43E+02 7 0000 3 747E+01
Np-237 It4463E486 283 80 567 61 OOOE+OO 4.1tOE-04 821tE404 11 0r0o 4.269E+oo
Pa-231 3.5970E409 283 80 567 61 0 OOE+OO t.O2E-08 2 04E486
Ft-210 8-25t1 E-tS5 283 80 567 61 OOOE+OO 2.34E-t2 4 68E-112
Pm-147 2.0767E+00 28380 56761 OOE+00 589E+02 1 48E+03
Pu-238 t.35t4E403 283 80 567 61 0 OOE+OO 3 84E-01 7 67E-01
Pu-239 o 6947E03 28380 567.61t OO8E+OO 62E+00 3 23E+03
Pu-240 2.2647E-03 238566t 0 OOE+oO 6 43E-01 I 29E.00
Pu-2411 e t2574E-01 283.80 56761t_ OOOE+OO 3_57E+Ot 7t14E+Ot
Fu-242 3 0602E407 283 80 567.61 O OOE+OO 8 68E-05 t 74E044
Ra-226 5 7353E-14 283 80 56761t OOOE+OO t 63E-1tt 3 26E-1tt
Ra-228 t 8150E-10 283 80 567 61 OOOE+OO 5 15E-08 tO3E407
Ru-tO8 9 3744E402 283 80 567 61 0 OOE+OO 2 68E+Ot S 32E+4t
Se-79 I 2938E405 263 80 567 61 0 OOE+OO 3 671E43 7 34E403
Sn-t26 I 2239E-05 2B3 80 567 61 0 OOE+OO 3 47E403 6 95E403
Sr-90 2 6000E+00 283 80 567 61 0 OOE+OO 7 36E+02 t 48E+03
Tc-99 4 4120E-04 283 80 567 61 0 OO1E+OO t 25E-01 2 50E-01
Th-229 t 4749E-10 283 80 567 61 OOOE+OO 4 19E-03 8 37E-08
Th-230 I 9s-49E-tt1 283 80 567 61 0 OOE+OO S 55E409 t IIE408
Th-232 2 3744E-11O 283 80 567 61 0 OOE+OO 6 74E-08 t 35E407
TP-208 I 94591Eq3 283 80 567 61 0 oOE+OO 5 52E-06 I IOE-05
U-232 5 601tSE-08 283 80 567 61 0 OOE+OO t 59E405 3 18E-05 Thermal Power
U-233 t 31132E407 283 80 567 61 0 OOE+OO 3 73E-05 7 45E-05 Nominal Heat .Bounding
U-234 t 7323E407 283 80 567 61 0 OOE+OO 4 92E405 9 83E405 Output Heat Output
Ll-235 -2 6159E406 283 80 0 00 5 D06E43 4 31tE403 5 06E403 (waft5) (Watts)
Ll-236 t.27t7E405 283 80 567 61 0 OOE+OO 3 61tE403 7.22E403 I a3E+ot ZSSE+01
U-238 -3 8857E408 283 80 0 00 3 13E403 3 12E403 3 t3E3 Total Total
Y-90 2 60tSE+00 283 80 567 61 0 OOE+OO 7.38E+02 I 45E+03
O1her Radioniuclides I 08E+03 2 t6E+03

Template Selection Summary
From SFD Used Basis for Parameter DWfferences

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding ALUM ALUM
SOL NM Constituents U U

BOL Enrichment % 20 08410778 10 to201

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

Nominal | 283 80 235 77 NosrL Wusi taken dreq from SFD (carted Ib lWd
Bourndng 567 61 Broide bum" assured ID be Iwce romlu tumup

Checks

Estimated Burnup
B[r Mulipl r Ghven Bumup Estamated EOL HMIGIven EOL NM

Nominal o66 083 10
Boaunding 1 32

'Reactor shuldown. core removal, storage, shipping or other dale uontrmeng that irradcaton ceased for fuel
2
ToWta bumxup for all fuel associated with this worksheet must be dvkded by 8OL heavy metal mass to get specific burmup values (MWrSUlT).

I

I I

4:--

Li
L
i
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Fuel Radionuclide Inventory Worksheet

I!L Fual and Template Ioa o 2
Fuel Name ThIGA STD (ALUM) ITALY

SNF ID 1 466
Fuel Units & Aescr 60 - ELEMENrT
HeavyMetallass BOE-^106kg EOL.1074kg
rOD Storage Site INEEL

'Fuel decay rt date 2010
Estimates as of 2010

Template TRIGA-AJ (LWAJ-Zrx Ala .10 to 20/. U)

Template Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (MIT) 0 00018

Temodate Decay Tine 5 years

Estimated
Canister usage:

18-xtO'
054

X .Estinmes - m a,, b -*- Y Y. Y Gamma Sources
-

Radionuclide

I I-Photon Total

CU/MWd From Nominal - Bounding Fuel Initial Actirvity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (IMWdc Bumup (MWd) (Ca) Inventone(Ci) Inventorks(C) Group ' (bounding)

80632E-10 5727 11454 000E+OO - 462E-08 924E-08 Avg Mev

2.2586E-03 57.27 11454 OODE+00 1.29E-01 259E1-011 00150 1938E+13

I 99254-06 5727 114.54 0 ODE+00 1 14E-04 2.28E-04 00250 420812+2

_ Ac-227
Am-241
Am-242m
Am-243
C-14

A A--

57.27 11454 D
n

2 67E-OS= 0 0375 52418E+12

57.27 114 54 4 96E-03 I 00575 4 018E+12

E-08 57.27 1 2.46E-06 4 93E-06 I 00850 2812E+12

Cm 2 7429E-07 I 1.57E-05 3 14E-05

Cm-244 3 1504E406
Cc^60 3 1008E4O2
Cs-134 - 1.0367E-01

0 OOE+00 1 8D1E-04 3 61E044
0 OOE+00 I 78E+OO

o 1250 J206E+12

0 2250 2A348E+12
0 3750 1 045E.12
05750 1 325E+13
0 850 3 261E+12
12500 3 3806+12

114 54 0 O0E+00 5 94
P- 1 114 54 0 OOE+00

Cs-137 57 27 114.54 E+02

Eu-154
Eu- 55

57.27 114.54 1.SSE+02 1 7500 9675E.iD

5727 114.54 5 03E+01 22500 1 176E+10

Fe-55 8672E463
j J H-3 1 0805E02
* J 1-129 73805E-07

E Kr-85 2 521 8E-01
Np-237 1 4463E-06

5727 114 4 97E-01 9 94E601 27500 9552E007

57.27 +00 6.19E-01 1.24E+00
+00 4.23E-05 8 45E-05

3S000

0 00E+00 1 44E+01 3 167E+00
9309t-014 0 00E+00 828E-0

Pa-231
1 ~Pb-210

Prn-147
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242

114 54 0 OOE+00
11454 oa

57 27 11454 2 38E+02

5727 1145 7 74-02 1.55E-01

5 6947E-03
22647E-03
12574E-01
3 0602E-07
5 7353E-14

5727
5727

3 26E-01 6.52E-01

__ Ra-226
Rta-228-
Ru-I06
Se-79
Sn-1126

11454 000E+00 130E-01
114.54 0 00E+00 7 20E+00
114.54 000E+00 17SE-05
11454 000E+00 - 328E-12
114 54 0 00E+00 1.04E-8
11454 000E+00 5.37E+00
11454 0 00E+00 7 41 E-04

2.59E401
1A4E4+01
3 51E-05
6 57E-12
2 08E-08
1 07E+01
1 48E-03

5727
57 27
57 27
57 27

12239E-05
2 6000E+00
4 4120E-04
1.A749E-10

114E 000E+00 701E-04 1 40E-03
0006+00 1 49E+02 2 98E+02
0.00E+00 2 53E-02 506E-02
0 00E+00 8 45E-09 1.69E-08Th-229

Th-230
I Th-232

r TI-208
- U-232

UJ-233
U-234
U-235
U-236
U-238

5727
5727

11454 - C
11454 e
114.54 C

2 72E-08
223E-06
6 42E-065727 114 54 - 0 00E+00

5727 11454 000E+00
5727 11454 000E+00

Thermal Power
1506-05 Nominal Heat Bounding
1 95E-05 OtitUtW , IHeat output

3 5727
S - 5727

e 57 27
O 57 27

O 00 4 67E-t
114.54 0 00E+
0 00 2 90E-4

114 54 0 00E+

4 52E-03 4 67E-3 1 (Wait (Watts)

728E-04 1.46E-43 2SE+00 5 76E+00

2 90E-03 2.90E-03 Total Total

1 49E+02 2 966E02

Checlis- -,, T

2 1811+02 4.35E+02 I

r

Ps.a. EI, Par .trWefarences-
,u

Reactor Lor LW AN
Fuel Claddaig

BOL HM Constituents
BOL Enrichment %

ID U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

ALUM ALUM

u U

20 10110201

. , 
_ *-. .tnr ..... 4 u i e- im. a_ . .

n.._. t..____. .. w -

I:iumup ummFrom SF0 Estimated Fr -j - , .

Nomeinl
Bounding

Checks

52.631 5721 bIoiralp calcuated Frk me heavto e mea ma des-oyd

kIng buP assuedtb be brse nwrl bumrI - 11454 .

Estim ted Bumup/
Bumnup Multiplier Given Burnup

Nomb al _
Bo-4-n

0141
Estataed EOL HM/Given EOL HM

1 OD

'Y w _

'Reactor tsudownt, core removal, storage. tshppXng or other date confirming that Irradiation coased for fuel
5

Totl buimup for atl lust associated wtts Sit worltsheet muast be civided by 80IL heavy metal mass to get specific burrs.4p Values (MWdIAT)

I DOEISNF/FlEP-078
I I Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Templat Inelonfm ionm,

Fuel Name: TRIGA STD (ALUM) ITALY
SNF ID . 467

Fuel Units & Descr 64. ELEMENT
Heavy Metal Mass, 80O11 93kg, EOL11 904kg
ROD Storage Slir INEEL

'Fuel decay start dateb 1997
Estimates as oi 2010

Template TRIGA-AI (LWAJ-Zrx. Alump 10 to 20V. 11)
'Template Bumup(MWd): 6 65

Template 0OL Heavy Metal Mass (MT) 000018
Template Decay Time 10 years

Eshmated
Canister usage

18'x10'
]0 58

il.Estrmates -- R m X. b b Y. Yb Gamma Sources

Photon- Total
Ci/lfWd From ,. Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)' (Ci) Inventories(C) Inventones(CI) Group (bounding)
Ac-227 1 2892E-09 5813 11627 0 OOE+00 7 49E-08 1 50E.07 Avg MeV
Arn-241 29429E-03 5813 116.27 0ooE+0o 1.71E-01 342E-01 0.0150 1563E+13
Am-242m I 9489E-06 5813 11627 0OOE+00 1.13E-04 227E-04 0.0250 3269E+12
Arn-243 2 3308E-07 5813 116.27 0OOE+00 1.35E-05 271E-05 00375 3860E+12
C-14 43278E-O5 5813 11627 0OOE+00 2.52E-03 503E-03 0.0575 3192E.12
CI-36 4 3023E-08 58 13 116.27 0 OOE+00 2 50E-06 5 OOE-06 0.0850 2.075E+12
Cm-243 24286E-07 5813 11627 000E+00 1A1E-05 282E-0O 01250 z871E+12
Cm-244 26015E-06 5813 11627 0OOE+0O 1.51E-04 302E-04 02250 1822E+12
Co-60 160751-02 5813 11627 000E+00 9.34E-01 1 87E+00 0.3750 7496E+11
Cs-134 1 9323E-02 5813 11627 0 00E+00 1 12E+00 2 25E+00 05750 1117E+13
Cs-135 3 1549E605 58 13 116.27 0 06E+00 1.83E-03 3 67E-03 o0500 2 035E+12
Cs-137 24556E+00 5813 11627 OOE+00 1 43E+02 2 86E+02 12500 2237E+12
Eu-154 90180E-01 5813 116.27 000E+00 5-24E+01 1 05E+02 17500 6414E+10
Eu-155 2-1820E-01 5813 11627 000E+00 1.27E+01 254E+t01 22500 1526.E+08
F6-55 22902E-03 5813 116.27 6OOE+00 1.33E-01 266E-01 2.7500 2992E+06
H-3 81609E603 5813 116.27 6OOE+00 474E-01 949E-01 35000 3650E+o5
1-129 73805E-07 S5113 11627 OOE+00 429E-05 858E-05 S.00 7331E+01
Kr-85 1 8256E-01 58.13 11627 0 OOE+00 1 06E+01 2 12E+01 7,0 8302E+00
Ni>237 14505E-06 58.13 11627 006E+00 843E-05 169E-04 110000 9459E-01
Pa-231 45564E-09 5813 11627 006E+00 265E-07 530E-07
Pi-210 18842E-14 5813 11627 006E+00 1.10E-12 219E-12
Prn-147 55459E-01 5813 11627 0OE+00 322E+01 645E601
Pu-238 12992E-03 58.13 11627 000E+00 755E-02 1 51E-1
Pu-239 56932E-03 5813 11627 006E+00 3316E-1 662E601
Pu-240 22632E-03 5813 11627 0 00E+00 1 32E-01 2 63E-1
Pu-241 98857E-02 5813 11627 000E+00 575E+00 1.15E+01
Pu-242 30602E-07 58.13 11627 006E+00 1 78E-05 356E-05
Ra-226 1 0823E-13 .13 11627 000E+00 6.29E-12 1 26E-11
Ra-228 2.0406E-10 5813 11627 000E+00 1 19E-08 2 376E08
Ru-106 30180E-03 5813 11627 000E+00 1 75E-01 351E-01
Se-79 12937E-05 58.13 11627 OOE+00 7 52E-04 1 50E-03
Sn-126 1-238E-05 58.13 11627 OOE+00 711E04 142E-03
Sr-90 2-3098E+00 5813 11627 OOE+00 134E+02 269E+02
Tc-99 44120E-04 58.13 11627 000E+00 256E-02 513E-02
Th-229 2.0932E-10 58.13 116 27 0 OOE+00 22E-08 2-43E-08
Th-230 2.7744E-11 5813 11627 000E+00 1 614-09 3.23E-09
Th-232 2.3744E-10 5813 11627 000E+00 1 38E-08 2 76E-08
TI-208 1.9459E-08 5813 116.27 0006+00 1 13-06 226E-06

U-232 5.3850E-08 5813 116 27 0 OOE+00 313E-06 626E-06 Thermal Power
U-233 1.3135E-07 5813 116 27 0 OOE+00 7 64E-06 1 53E-05 Nominal Heat Boundcing
U-234 1.9143E-07 58 13 11627 0 00E+00 1115-06 223E45- Output. HeatOduput
U-235 -2 6159E-06 5813 000 510-E03 494E-03 510E-03 (Watts) (Watts)
U-236 12719E-05 5813 11627 OOE+00 739E-04 148E-03 216E.00 4.31E+00
U-238 -38857E-08 5813 000 32ZE-03 321E403 32ZE-03 Total Total
Y-90 23098E+00 5813 11627 OOE+00 1 34E+02 269E+02
Other Rachonuclides 1 53E+02 3076+02

tlL Ta lte Seileactiolstu S . Burp 9-m ai7- 1 ucks ttz-w j V-
Template Selection Summary I

From SF0 Used Basis for Parameter Differences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDWDE

Fuel Cladding ALUM ALUM
sOL HM Constituents: U

SOL Enrichment % 19 76448407 10 to 201

Bumup Summary _MWd_ _ |Basis for bumup used in estimate:

From SFo Estimated
Nominal 6 8131 24 4Norhua btp tken drec from SFP (wBnerW ID lWd)

Bounding 1162 If a ta fsorbeissaredi t be rnani bomnuo

Checks

Estimated Bumupf
Bumup Multipier Given Bumup Estmated EOL HMGIven EOi. HM

Nominal 0 1° 04 100
Bounding 026

'Reactor shutclyn, core removal. storage, dwmpg of otihercdate confi rri that irradiation ceasortsfcrruse

~Trta]i bumuo for al fur associateri with this workesheett must be dividled by BOL heavy meta mass to get specific burnup vai re5 (MWd`MT)

I

DOE/SNF/IEP.078
Revision
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Fuel Radionuclide Inventory Worksheet

I. FuI a55d Tetp1te InfiOfmo rn
Fuel Name TRIGA STO (ALUM) JAPAN

SNF D * 481
Fuel Units 8 Descr, 71 - ELEMENT
Heavy Metal Mass. BOL13.845kg EOL13 774kg

I An R Stor SBie: INEEL

'Fuel decay start date 2010
Estimates as of 2010

Template TRIGA-Al (LWLI-Zrx Akin, 10 to 20%. U)

emplate Bumup(MWd) 6 65

Heavy Metal Mass (MT) 0 00018

Estimated
Canister usage

118'x10'
r064

Template BOL I
-.-- - - m _ x TemplateDecay Tne 5 yearn ___|_Gammaources

'uI.Esinae -', mn K .X . Yb I Gamma Sources

CVMWd From Nominal - Bounding Fuel Indial Activity Nominal Fuel ' Bounding Fuel

-i Radionuclide Template - Fuel Burnup (MWd)' Bumup (MWd) (CO Inventories(CI) Inventones(Ci)

Ac-227 8 0632E-10 134 93 269 87 0 OOEo00 1 09E-07 2 18E-07

Amn-241 2 2586E-03 13493 26987 0 OOE+00 3 05E-01 6 IOE-01

Photon - Total
Energy Photons/sec

I Group As (bounding)
IAv. M.V

Am-242m 269 87 0 OOE+00 2 6
00150 4t566E+13
0 0250 9 s13E+12
0 0375 1.235E813

Am-243 3 269 87 0 OoE+00

C-14 3 269 87 0 C 0 0575 94865.E12

CQa6
Cm-243
Cm-244t

134 93 269 87 1 16E-05 o 0850

134 93 7 40E-05 I 01250

3 1504E-06 134.93 E.+O 425E-04 8 50E044

6 626E.12
9911E812
5.532E+12
2452E+12
3 121E+13

1008E-02 1349 C OOE+OO 4.18E+OO
O OOE+00 .AOE+010367E-01

Cs-135 3 1549E-05
Cs-137 2 7564E+00
Eu-154 1 3490E+00
Eu-1 55 4 3880E-C

269 87 C 8OE+00 4 26E-03
269 87 0 00E+00

0 8500 7.683E+12
12500 7-965E.12
17500 2279E+1 1269 87 0 OOE+00 2

269 87 1 18E+02 1 22500 2771E+10

2348+00 27500 2250E808
2 92E+00 3 5000 2 630E+07Fe-55 134 93 269 87

I H43
1 -129
Kr-85

U Np-237
_Pa-231

, Pt>210
i , Pm-147

Pu-238
Pu-239w
D..`O1

134 93 269 87 E+DO

134 93 9 96E-05 1 99E-04

2 5218E-01 134 93 0 OOE+00 3 40E+01 6 8t E+01
1~~~ .8i-t

1 4463E43M I134'I C 00E+00 1 95E-04
0 00E+00 4 85E-07

Z098E+00

3 5970E4-9 987

8 251 1E-1 269 87 0 OOE+00
26987 °°

134 93
134 93
134 93
134 93
134 93

269 87 E-01 3 65E-01
E-1 1.54E+00

12574E-01
3 0602E-07
57353E-14
1 8150E-10
9 3744E-02

O OOE+O :
OOE+800

0 OOE+00

06E-01

70E+01
4 13E405

3 61E401

Ra-228
Ru-106
Se-79
Sn-i 26
Sr-90

269 87 0 OOE+0O 7.74E-12
269 87 0 OOE+00 2 45E8-0

269 87 0 00E+00 1.26E+01

8
1.
4i

269 87
134 93
134 93

1 75E-03 3.49E-03
1 65E803 3.30E-03

351E+02 7.02E+02

4 4120E-04
1 4749E-10

1

Th-230 19254

Th-232 2.374
Tl-208 1.945

U-232 5 601

U-233 1.313

U-234 1 732
U-235 -2 615

U-236 1 271

U-238 -3 86
Y-90 2 601
Othler Radionuclides

,llL Templat Selecto Summary

9E-1

4 93 269 87 0008.0 595E-02

493 26987 0008+00 1 99E-08
t 93 26987 0008E+00 2 64E-09
4 93 269 87 0008.00 320E-08
493 269 87 O.008+00 2.63E-06

4.93 269 87 0 00E+00 7.56E-06

193 269 87 0 00E+O0 1 77E-05

I 19E-01

5 25E-6
1.51E-05 j Thermal Power

354E-05 Nominal Heat Bounding

--r-

134 93 269 87 0 00E+00
134 93 0 00 5 98E-03

134 93 269 87 0 OOE+00

134 93 0 00 3 72E-03

134 93 269 87 0 OOE+00

n rvmoad Clecks -

5 63E43 5.98803 (Was) (Watts)

3 43E-03 6 78E+800 136E01

3 72E-03 Total Total

4 67E-05 Output - Heat Output,

1 E+02 7.02E+02
;13E+02 I 03E+03 I

Template Seiecton Summary-
From SFD

Reactor Moderator LW AND u 29RC HYDRID

Fuel Clding ALUM
8OL HM Constituents U

801B Enrchment % 200 o00073

Basis for Parameter DUferences-

I lo to 20I I

I
1Bumup Summary (MWd)'

Stocmnhd1m ['

Basis for bumup used In estriate:
__________________ + --

om SFD I Estinated
134 931 67T

269 8iical burmp takm recty tom SFD (curverled ID lWd)

Smang bummp asumred to te Wice trnal uM

=1Checks
Estimated Bumup/

Bumup Multiplier I Gen Bumup Esatmted EOL HM/Given EOL HM

I100026i
ncBl

ONs

Bounding I u- Ii _ _ _ _ _ _ _

'Reactor shutdown, core removal. storage, shipping or other date confirming that irradiation ceased for fuel

'Total burnup for an fuel assoaated wtth this worksheet must be dykded by W01heavy metal ma to get specific burnup values (MWd'MT)

March 2003

I DOE/SNFJIlEP-1778
- FevisionO0

MarP h 2003
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Fuel Radionuclide Inventory Worksheet
L Fud and Template Infwmlieet>i

Fuel Name: TRIGA STD (ALUM) KANSAS STATE UNIV
SNF IDe 804

Fuel Units A Descr. 3 ELEMENT
Heavy Metal Maw BOLW0 54kg; EOL.=0.S3kg
ROD Storage Site. INEEL

'Fuel decay start date: 2035
Estimates as of. 2010

Template TRIGA-AI (LWAJ-Zrx. Akxn .10 to 20, LU)
'Template Burnup(MWd). 6 65

Template BOL Heavy Metal mass (Ml): 0 00018
Ternlate Decay Time s wars

Estimated
Canister usage

18r003

i1. Estieates* m X. X, b Y. Y, Gamma Sources

Photon Total
Ci/MWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)f Burmup (MWd) (Ca) Inventones(CI) Inventoraes(Ci) Group (bounding)
Ac-227 8 0632E-10 25 77 5154 0 OOE+00 2 08E-08 4.16E-08 Avg MeV
Am-241 22586E-03 25 77 5154 000E+00 5 82E-02 i 16E-01 00150 8721E+12
Ar-242m 199256-06 2577 5154 000E+00 514E6-5 1 03E-04 00250 1893E+12
Am-243 2 3323E-07 2577 51 54 0 00E+00 601E-06 120E-05 00375 2 359E.12
C-14 43308E-05 2577 5154 0 00E+00 1 12E-03 223E-03 00575 1 808E.12
Ci-36 4 3023E-08 2577 5154 0 00E+00 1 lIE-O6 2.22E-06 00850 1 266E,12
Cm-243 27429E47 25 77 51 54 0 00E+00 7 07E-06 I 41E-05 01250 1 893E+12
C-S244 3 1504E2-6 25 77 51 54 0 OOE+00 6 12E505 1 62E4 02250 0057E+12
Cr-60 31008E4-02 2577 51 54 0 OOE+00 736-0 7 I 46-E+00 000 30 4702E1I
Cs-134 3 0367E-01 2577 51 54 0 00E+00 267E+00 534E+00 05750 5962E712
Cs-13 321549E-5 25 77 51 54 0 00E+00 813E4-4 1 63E43 O 850 1 468E+12
Cs-137 2 7564E-00 2577 5154 000E+00 7510E+01 142E+02 12500 1521E-12
Eu-154 13490E+00 25 77 51 54 000E+00 348E+01 6 95E+01 1752 4354E-10
Eu-155 43880E4-01 25 77 51 54 0 00E+00 1 13E+01 2 26E-01 2250 5292E+09
Fe-SS 8 6782E-03 25 77 51 54 0 00E+00 2 24E01 4 47E-01 z7500 4298E+07

-3 1 0805E4-02 25 77 51 54 0 006+00 2 78E401 5 57E41 3+500 5 024E 46+
1-129 73805E-07 2577 51 54 000E+00 1 9DE-05 3 80E5 5 00 2974E+01
Kr-85 2 5218E-01 22577 51 54 000E+00 6 150E+00 1 30E+9 1 72000 3366E+0
NFF237 14463E46 25 77 51 54 000E+00 3 73E4-05 7 458-05 11T00r0 34-1
Pa-231 3 5970E-09 25 77 51.54 000E+00 9627E-o8 a N5E4u7
PCF21O 8 2511E-15 25sn 51 54 000OE+00 213E-13 4 25E-13
Pmn-147 2 0767E+00 25 77 51 54 0 00E+00 5.35E+01 1 07E+02
Pu-238 1 3514E3-0 25.77 51 54 000E+00 348E-02 6897E-02
Pu-239 - 6947E-03 25 77 51 54 0 E+00 1 47E-041 2 94Et01
Pu-240 2 26,47E403 25n55 000E+00 5 84E402 I 17E-01
Pu-241 1 2574E-0 25.77 51 54 0 00E+00 3.24E+00 6648E+00
Pu-242 30602E-07 25 7 51 54 0100+00 7 89E46 1 58E-05
Pa-226 5 7353E-1 4 257T7 51 54 000OE-00 I148E-12 2 96E-1 2
Ra-228 1 8150E7-10 25sn 51 54 000OE-00 4 68E409 9 36E409
Ru-106 9 3744E402 25 77 51 54 0 00E-00 2 42E+00 4 83E+00
Sr. 79 I 2938E405 25 77 51 54 000OE-00 3.33E404 6 67E044
50.126 1 2239E405 25sn 51 54 000OE-00 3.15E404 6 31E044
Sr-90 2 6001E+00 25 77 51 54 0 0062+00 670E+01 1.34E+02
Tc-99 4 4120E404 2577 51 54 0 00E-00 11.14E4-2 2 27E402
Tih229 I 4749E-10 25.77 51 54 0 00E+00 3.80E49 7 60E409
Tih230 I 9549E-1 1 25.77 51 54 0 OOE400 5 04E-10 I OIEE49
The232 2a3744E-10 25.77 5154 0s60 6.12E49 1.22E908
Ti-208 I 9459E408 25.77 51 54 0 00E+00 S 01 E407 I 00E-06
U-232 S 6015E-08 2s.77 5154 000E+00 I 44E6 2 89E-06 Ther__al Power
U-233 I13132E407 25.77 51.54 000OE+00 3.38E406 6 77E406 N~omina lHet Bounding
U-234 I 7323E407 25.77 51 54 0 00E+00 4 46E-06 8 93E-06 Output Hem tOutput
U-235 -2 6159E406 25.77 0.00 2 33E404 1 66E404 2.33E404 (Watts) = (Wafts)
U-236 1.2717E405 25.77 51 54 000DE+00 3.26E44 6 55E404 1291E-00 2-59E.0
U-238 43 8857E408 25 77 0.00 1 45E404 I 44E404 I 451E44 Total Totai
Y-90 2 6015E+00 25 7n 51 54 0 00E+00 6 70E+41 1-34E+02
Other Radtonuciides 9 80E-01 1.96E+02

Template Selection SumtumayI
From SFD Used Basis for Parameter Dilferences:

ReactorModerator- LWANDUZIRCHYDRtIDE LWANDU ZIRC HYDRIDE
Fuel Cladding ALUU ALUM

BOL HU Constituents U U
BOL Enrihment % 19 99999834 10to 201

Bumup Summary (MWd)' Basis for bumup used in estimate:
From SF0D Estimated

Nominal 25o77 Neal tunv caloAated trom ti heay metl mms destvyed

Bound ng 51 ie Sb nos t ned to k twke loarioqt

Checks

Estimated Bumupt
Burup Mutt I Given Bumup Estimated EOL HWGiven EOL HM

Nominal 129
Bounding 2.58

'Reactor shutdown. core removal. storage. shpping or other date confirmmng that irradiation ceased for uel

'Total tbumup tor all fuel associated with ths woiksheal must be dvided by SOL heavy metal mass to get specific bnumup values (MWdMrT)

lu

I
j

-J

DOEISNFIREP-078
Revision 0

March 2003
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- Fuel Radionuclide Inventory Worksheet

LFFela TndTemateInformation ,X 1
Fuel Hame- TRIlGA SMD (ALUM) KSU

SNF ID # 871
Fuel Units & Deser 61- ELEMENT
Heavy Metal Mass 601=11285kg EO1-1 1206kg
ROD Storage Site INEEL

'Fuel decay start date 1973
Estimates as of: 2010

Template: T'IGA-Ai lLW/U-Zrx Aium 10 to 20% U)

aTemplate Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (aT) 0 00018

Tenpbte Decay Time 35 years

Fstumateed
Canister usage

j 055j

I -Y-
tl V - 1- - I", m x, b Yb uamma aoun es

- ---...-

K , C9MWd From,
C Radionuclide Template

Nominal, Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup MWWd)
2

Bumup (MWd)' (Ci) lnventones(Ci) bnventones(Ci)
Energy aPhotonsfsec

Group -- (bounding)

I > ~ Te

_ _

i.�i�-uo I avg MeY
--- -- --- , E+00 6 6E0 11L 35t{1b Avg Mev6 W1:5iricU lVUYYcM-

-Amn-241 A41 E+00 5.30E-01 1 06E+D00 00150

Am-242m 173 21997 OOOE+00 1.91E-04

Am-243
C-14
Cl-36

219 97 0 00E+00 2.56E-05
10998 219 97 0 0575 3053E+12

O 0850 1 822E+1210998 21997
1.3229E 07 109 98 2199 2 916E-05 01250 1 574E+12

t 0006E-06 109 98 219 9 1

4

i4 2 20E-04 0.2250 1 628E+12

6 0120E-04 1099 61E-02 1.32E-01 1 03,750 6909'+11

Cs-134 4-3534E-06 1099 79E-04 9 58E-04 | 0.5750 1 138E+13

Cs-135 3 1549E-05 +00 3 47E-03 6 94E-03

Cs-137
- Eu-1154

1.3 E+00 1 52E+02 3 03E+02
21997 000E+00 1 32E+01

o.esoo 5 807E+l 1
12500 5698E+11
17500 1tM833E1O
22500 3 6S6E+05
27500 1t223E+05
3 5000 3.075E+02

Eu-t55 219 97 0 00E+00

Fe-55 109 98 21997 000E+C00

I H-3 2 0075E-03
1-129 7 3805E-07

. j Kr-85 3 6301 E-02
Np-237 1A977E-06

109 98 21997 0C
5 0000 1295E+02109 98 219 97

109 98 E+00 7 98E+00 7l0000 I 461E+Oi
i SSE A 329E44-n tt oooo I 66tE+700-_-_ _-_- -__ _-_- --_---_----2.48__6_0 _

Pa-231 11 9 97 0.00E+00 1.24E-06 2.48E406

P0-210
1 } Pm-147

Pu238
Pu-239
Pu-240
Pu-241

I-p .s

21997 0OOE+00 4.28E-1I
109 98 21997 0 00E+00 829E-C
109 98 219 97 0 O0E+00 I I
10998 21997 0
109 98 219 97 0C

2 9699E-02 109 98
3 0602E-07 109 98

219 97
2 48E-01 4 96E-01
327E+00 6 53E+00
3 37E-05 6 73E-05
1.18E-10 2 35E-10Fta-226 1 0704E-12

Ra-228
-. Ru-1106 1 044

219 97 0 6OE+00 2 606-08
219 97 0 00E+00 1.15E608
219 97 0 00E+00 1 42E-03

5 230-08
2 30E408

Se-79
Sn-1126
Sr-90

__ Tc-99
Th-229
Th-230

-05 10998 21997 0 00E+00
+00 10998

4 4120E-04
6 4226E-10

10998
7 0 OOE+00 1 40E+02 2 80E+02
7 0 OOE+00 4 85E-02 9 71 E-02
P 0 OOE+00 7.06E-08 1.41 E-07

0006+00 1176-08 2.336-08

Th-232 2
Tl-208 I

U-232 4
U-233 - 1
U--234 3
U.-235 -2
LL-236 1
U-238 .3

. Y-90 .
Other Radionuclides
Ill. Template Selection Sumas

3 21997 000E+00 2'61E-08 I
e 219 97 0.0OE+C0 1 73E-06
3 219 97 0 00E+00 4 68E-06 S

3 21997 00DE+00 145E-05 I
1 219 97 0 00E+00 3 30E-05
1 000 4 88E-03 4 59E803 I

2 89E-05
Thermal Power

Nominal Heat Bounding
- Output . Heat Output

(Wats) V- (WaOs) -
185E.00 3 70E.00

Total Total

109 9)
109 98 219 97 0 00E+C0 1 40E-03

109 98 0 00 3 0333 3 03E603
109 98 219 97 O OOZE+00

I I 1,1�1 4�1 111�

L.i. - -

E+02

I.Reactor Modertor -w ND U RC

Fuel Cladding AW

BOL NM Constunts I t U

_ v., - I iOto201 j

r>X ..A ncl--r . w-w2
E1u mtup bummary 1111Tu1 - - - ! o s- - ...... .. ...

Fromn SFD

Nominal 109
Bounding I

Checks

Lwrm~ed

75.6?

219 97

cNal bap Wakeni drecty tom SFD cnetd b UNd)

9oudrg tW assased to be tWmce tonal btrn

Estimated Burnupf
Given BumupBumup Multpilrer Estimated EOL HMIGiven EOL NM

I100oNomuial[ 026

wy w U_ _

Reactor stwdown. core removal, storage. shpping or o rdate confirming Ihal irradation ceased for tied

-Total burnup Ifo an Wlel assocIated vwih th Viworksheet roust be dvided by 601 heavy metal mass lo get specific buisip values (MUWdMNt)

.- DOE/SNF/REP-078
Rlevision O
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Fuel Radionuclide Inventory Worksheet
L Fud and Ternliate lrfo-faiUn,. _

Fuel Name: TRIGA STD (ALUM) MSU
SNF ID #- 878

Fuel Units & Descr: 58- ElEMENT
Heavy Metal Mass. BOL=10 73kg. EOL=10 655kg
ROD Storage Site. INEEL

'Fuel decay ftaut date 1973
Estimates as of 2010

Template: TRIGA-AJ {LWAI-Zrx, Akan .10 to 20%., W)

Estimated
Canister usage

18tx100
0 52

'Template Bumup(MWd):
Template BOL Heavy Metal Mass (UT),

Tempbte Decay Trvem

665
0 00018
35 Years

It. Estmates m I b y y Gamma Sources

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

Radionuclide Template Fuel Bumup (MWdO Bumup (MWd)' (Ci) Inventories(Ci) Inventories(C) Group (bounding)
Ac-227 6 1504E-09 71 97 143.94 0 OOE+00 4 43E-07 8.85E-07 Avg MeV
Am-241 48165E-03 7197 143.94 OOOE+OO 347E-01 693E-01 00150 101SE+13
Am-242m 1 7333E-06 71 97 14394 OOOE+00 1.25E-04 250E-04 00250 Z101E412
Am-243 2 3263E-07 71 97 143 94 0 OOE+OO 1 67E-05 3.35E-OS 0 0375 t.983E+12
C-14 43158E-05 7197 14394 OOOE+OO 311E-03 621E-03 00575 *S998E+t2
CF36 4 3023E-08 71 97 14394 0 OOE+OO 3 tOE-06 6.19E-06 00850 1 192E+12
Cm-243 1 3229E-07 71 97 143 94 OOE+O0 9 52E-06 1 90E-05 0 1250 1 030Et12
Cm-244 1 0000E-06 71 97 143 94 0 00E+OO 7.20E-05 1 44E-04 02250 1 0656E12
Co-60 60120E-04 71 97 14394 0 ODE+00 433E-02 865E-02 03750 4.521E+11
Cs-134 4 3534E-06 7197 14394 OOOE+00 3 13E-04 627E-04 05750 7447E+12
Cs-135 3 1549E-05 71 97 14394 0 OOE+00 2.27E-03 4 54E-03 0 8500 38008E11
Cs-137 13788E+00 7197 14394 000E+OO 992E+01 1 98E+02 1 2500 3.728E+11
Eu-154 1 2041E-01 7197 14394 OOOE+00 867E+00 1 73E+01 1 7500 1.2008+10
Eu-155 66451E-03 7197 14394 000E+00 4.78E-01 957E-01 22500 2366E+05
Fe-55 2 9338E-06 71 97 14394 0 OOE+00 Z11E-04 4-22E-04 z7500 8007E+04
H-3 20075E-03 7197 14394 0OOOE+00 144E-01 289E-01 35000 2.061E+02
I-1Z9 73805E-07 71 97 14394 OOOE+00 531E-05 1 06E-04 o0000 8681E+01
Kr-85 36301E-02 7197 14394 OOOE+OO 261EE+00 523E+00 70000 9801E+00
Np-237 14977E-06 7197 14394 OOOE+00 I08-E04 216E-04 110000 1115E+00
Pa-23t 1 1275E-08 7197 14394 0OE+0O 8017E-07 1 62E-06
P-210 348932E-13 71 97 143 94 0o0E+00 23 0E- 1t 5 60E-1t
Pm-147 7 5313E-04 71 97 14394 0OE+00 5943E-02 1 09E-0 N
Pu-238 1 0668E-03 71t97 143 94 0 OOE+00 7 68E-02 4 54EOu
Pu-239 5 690E-03 71 97 143094 0 O6E+0 48E-01 8 19E-0W
Pu-240 22571E-03 71 97 143 94 008E+00 1 62E-04 325E-01
Pu-241 2 9699E-02 71.97 143 94 0 OOE+OO 2 14E+00 4 27E+OO
Pu-242 3 0602E-07 71 97 143 94 O8E+03 220E-05 4 40E-03
Ra-226 I10704E-12 71 97 143 94 0OOOE+OO 7 70E-1tI 1 54E-10
Ra-228 2 3654E-1 0 71.97 143 94 0OOOE+OO I 70E-08 3 40E-08
Ru-tO6 t 0444E-10 71.97 143 94 0 OOE+OO 7 52E-09 1 501E-08
Se-79 1-2934E-OS 71.97 143 94 O oE+OO 9 31 E-04 I 86E-03
Sn-126 1.2236E-OS 71t97 143 94 0OOOE+OO 8 81E-04 I 76E-03
Sr-90 12740E+00 7197 143 94 0 00E+00 917E+01 1 83E+02
Tc-99 4a412eE-04 7197 14394 OOE+O 3 18E-02 635E-02
Th-229 6 4226E-1 0 71 97 143 94 0 OOE+OO 4 62E-08 9 24E-08
Th-230 I 05s94E 10 71 97 143 94 0 iODE+OO 7 621E-09 I 52E-08
Th-232 2 3744E-10 71 97 143 94 OOOE1+OO I 711E-08 3 42E-08
TF-208 I 5774E-08 71 97 143 94 0 OOE+OO t 14E-06 2 27E-06
U-232 4a251E-08 7197 14394 OOOE+O 3n06E-06 6t2E-06 ThermalcPoser
U-2',3 It3155E-07 71t97 143 94 0OOOE+OO 9 47E-06 t 89E-05 Nomina teat Bounding
U-Z'i4 3 0030E-07 71t97 t4394 0OOOE+OO 2 16E-05 4 32E-OS Output H~eat Output
UF235 -2 6144E-06 71 97 0 00 4 64E-03 4 45E{13 4 64E-03 (Wafts) (Wafts)
UFZ36 t.2720E-OS 71 97 143 94 O OOE+OO 9 15E-04 I183E-03 titt+oo i.4ZEwo
U-Z'i8 -3 887E-08 71 97 0 00 2 89E-03 2 88E-03 2 89E-03 Total Total
Y-90 t.2744E+00 71t97 143 94 O OOE+OO 9 17E+01 1 83E+02
Other Radionuciides I tOE+02 2 t9E+02
m. Template Srlcient Sumzryr Purnup Sumary, and Checkrs .t
Template Selection Summary

From SFP Used Basis for Parameter Differences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDROE

Fuel Claddrng ALUM ALUM
BOL HM Constituants U U

BOL Enrichment % 20 10 to 20*1

Burnup Summary (MWd)e - Basis for bumup used In estimate:
From SFD Etnated

Noma 2 29| 71 7Nveal burmp rcaated frorm the heavy mrr its destosyd.
Bounding 143 94 6wrdwq burs6 assire Is be twice vmisa borse

Checks

Estimated Bumup/
Bumup mu Mrp Gmien Bumup Estvmated EOL HNM/Given EOL NM

Nomrinl 018t361 10
Bounding 0.361

'Reactor snutdown. core removal. storage, shippng or other date confirmng thaI irrrxaabon ceased tor tuel
t
Total brnuup tor all fuel assocated with ths worksheet must be dvided by BOL- heavy metal mass to get spedfic burnup values (MWd`MT)

I.

U
14
e .

-.4

L,
0U
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Fuel Radionuclide Inventory Worksheet -

*L Fuel tdrenilate Irfrn 1 oeU_ 8

N- Fuel Name, TRIGA STD (ALUM) REED COLLEGE
SNF ID # 256

Fuel Units & Descr. 58 - ELEMENT

HeavyMetalMass E-Lt10927kg EOL10to.g
ROD Storage Site INEEL

'Fuel decay Start date 2026
Estimates as of. 2010

Template TRIGA-Al (LW/J-Zrx Alurn. 10 o 20° U)

'Template Burnup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 00018
- -ntrrv m 5 vears

Estrmated
Canister usage

18'x10
0 52

XII. Estimats < m x. x. b Y., y b I Gamma Sources
- I Photon Total

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

Template " * Fuel Burnup (MWdf Bumup (MWd) - (CI A Inventones(CI) nventore8(Ci)
10650 -AJLI-

Energy Photonsisec)
\ Group (boundingt)

II Av. UVRadionuclide
Ac-227 8 0632E-10 106 50) 0 WEt+W

Amn-241
Arn-242Fn
Am-243
C-14
Cl-3
Cm-243

2 2586E-03 53 25 106 50 0 e
t 9925E-06 53 25 106 50 °n

1.i 24tE-0t 06150 1.802Et13

212E-04 I 00250 3S12E+12E-04

2-3323E-07
4-3"0E-05
4.302E-08
2 7429E-07

I 06b.50,
-

106.50 2311

106550

E-05 2 48E-v

E-03 4 616E43
2 29E-06 4 58E-06

53 25 I 461E-05

0 0850 2 6SE+12
t1250 39t1E+12

02250 2.1Z3E+12
0 3750 9716E+11Crn-244 53 25

Co-60
Cs-134
Cs-135

- Cs-137
Eu-t54

53 25

0 0W+00 1 68E-04
OOE+00 1 65E+00

0 00W+00 5 52E+00 05750 t232E+13
53 25

0 OOE+W0 o 8500 8 032E+t2

2 7564E+00 53.25 106 50 0 WOE+0 2.94E+02

.3490E+00 5325 106 50 0 WDE+( I 44E+02

43I 5 10V50
2 34E+.01 46E
4 62E-011

Fe-55 66782E-03
H--3 1 0805E-02U 1-129 7 3805E-07
Kr-8r5 2 521 BE-01
Np-237 14463E-06
Pa-231 3___.5970E-09

- P____210 _______ 951 11E-1 5

Pm-147 2 0767E+00
Pu-238 1 3514E-U3

53 25 1 06 50

17500 8995E+10
22500 1093E+10

27500 8 831 E+07

3 50 1 038E+07

5.0000 6 755E+01

70000 7 658E+00

53 25
53 25

0 &OWE+00 5.75E-01
0 WOE+00 3 93E-05
0WDE+00 1.34E+01

i 0 00E+00 7.70E-05
It53.25

t 1 0000 8 73DE-01

0 0 WOE+W0
650 s 0

3 83E-07
6 79E-13
2 21E+0253 25 106 50 00(

106 50
106 50PtU-239

Pu-240
- Pu-241

Pu-242
__ Ra-226

2

53 25
53 25
53.25
53.25

0006+00 720E-02 1 44E-01

0.00E+00 3 03E-01 6 06E-01

000E+00 121E-01 2.416-0

0 00E+00 6 70E+00 1 346+01
0 00E+00 1 63E-05 326E405

0 00E+00 E-12

I Se-79
Snt-126

i Sr-90

Yc-99q
Th-229
Th-230-
Th-232-
TI-208

1.81 50E-1 0 5325
9 3744E-02 53 25
1 2936E-05 53 25
1 2239E-05 53 25
2 6000E+00 53 25
4 4120E-04 5325
1 4749E-10 5325
1.9549E-1 1 5325
2.3744E-10 53.25
1 9459E-08 53.2

106 50
100i50
106 50

0 O6E+00 9 66E-09 1 93E-08

0 00E600 4 99E+00 9 986+00
0 00E+00 6 89E-04 1 38E-03
0 00E+00 6.52E-04 1.30E-03

0 00E+00 1.38E+02 2 77E+02

0 00E+00 2 35E602 4 70E-02
0 00E+00 7 5E-09 1S7E-08

106 50 000E+00
106 50 0 OOE+00
106 50 0 00E+00

1 2 08E509
2 53E408
2 07E-06
5 97E-06 Thermal Power

1it.4005 inomal Heat . Bounding
S6015E08 5325 106 50 0.00E+00 _

U-232
U-233
U-234
U-235
U-236

I 3132E-07 5325 106 50 t

1 7323E-07
-2 1.6159-06

106.50 0
000 4

E06 84E4-05
4 56E-03 4 70E403

- Outut Ht at Outtput
2 (Wa0ts) 5 5 (Wafts) I
2.TtlE+00 5.35E177-0 106 50 0 006.00 6 77E-44 2 94-03 _

.t2717E45 ~~~-----
U-238
Y-90

- n-~o I

2 94E403 Totat ITotat
,,

5325 0 00E+00 1 39E+02 2 77+02
2 02E+02 405E+02

p 9Z 3s + a It-t><~ -o

IF,
Fj

ton Summary - -

From SFrD
Reactor Moderator LW AND U YOIDE LW AND

Fuel Cladding AUM

BOL HM Consituents
BOL Enrichment % I9892065~sto201I

Basis for Parameter Differences-

Basis for bumup used in estimate:

Not tie topen decty trom SFO (OeDtld ID MWd)
3 iioa' 0h.4, ^o.,4 .1 '---0Wt m~ttI~!

Bumup Summary (MWc

N "or:rming I

From SF0
38 75

- - --- - -

I Esta alsaed O nUP/
Sumup M uu p!ten S!!r.

Nonhial
BoUn.Zd g

Estimated EOL HM/Gilven EOL HM
1 00D

'Reactor tdown. core removal storage. shipping or other date contreming VWat Irradation ceased for lud

- "Totat bumnup for alt lut associated wilth this worksheet must be dvhled by SOL heavy metal mass to get specific burmup values (MrAedAn)

i

March 2003

DOE/SNF/REP-078
Revision 0

March 2003
Page C-243 of C-581



-

Fuel Radionuclide Inventory Worksheet
L Fuel 4nd Template Information

Fuel Name TRIGA SM (ALUM) SLOVENIA
SNF ID 1- 468

Fuel Units A Descr. 67. ELEMENT
Heavy MetaelMes BOL11879kg. EO111 531kg
ROD Storage Ste. INEEL

'Fuel decay stNI date 1999
Estinates as of: 2010

Templaie TRIGA-AJ (LWlU-Zra. Alurn. 10 to 20%. U)
"Ternplat, Burnup(MWd) 6.65

Template SO Heavy Metal Mass (MT) 0 00018
-Template Decay Ttme- 10 years

Estimated
Canister usage

18"sxO'
0 060

II. Estimates-7 9 m x. X, b Y. Yb Gamma Sources
N _-

CAIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
rnotor. iot
Energy Photonstsec
Group (bounding)Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)'

Ac-227 1 2892E-09 40521 81042
Am-241 29429E-03 40521 81042
Am-242m 1 9489E-06 405.21 81042

(Ct) inventornes(CI) inventores4Cs)
. _ _ _ 

_ ,

04E-06

0 OOE+00 71
3308E-07 40521

40521
40521
40521
405.21
40521

81042 0 OOE+00 9 4

Avg MeV
0 0150 1 090E+14
0 0250 2.279E+13
0 0375 2 691E+13
0 0575 2.225E+13
00850 I 446E+13
01250 2001E+13

810 42 0 OOE+00 1 75E-02 351E-C
0 OOE+00 1 744-05 3 49E-05

Cm-243 9 84E-05 97E-04
Cm-244 6015E-06
Co-60 6075E-02
Cs*134 9323E-02 405 21 81042

2 11E-3 02250 1270E+13
30E+01 0 3750 5225E+12
57E+01 0 5750 7784E+13
2 56E-02 0.8500 1 4186+13
99E+03 12500 1 559E+13

Cs-135 1549E-05 40521 810 42 0 OOE+00
2 4556E+00 40521 810 42 0OOE+00 9 95E+4
9 01 80E-01

Fe-55
H-3

405 21
405 21
405 21
405 21
405 21
405 21

810 42 0 OOE+00 8 84E+01
81042 0OOE+00 365E+4

0 42 0 OOE+00 928E-01 86E+00
3 OOE+00 3.31 E+00 61 E+00

1-129 73805E-07 2 99E-04 98E-04
Kr-85 1 8256E-01
Np-237 1 4505E-06 405 21 810 42
Pa-231
P5-210
Pm-1r47
Pu-238
Pu-239

4 5564E-09 40521 81042 0 00E+00

48E+02
.18E-03
3 69E-08
.53E-11
49E+02

3.8000 25446E+06
5.o0oo 4 665E+02
7 o0 5275E+01 '
11 000 6.005E+00

1
81042 0 0OE+00 7 63E61
81042

0

OOE+00 2 25E+02
OOE+00 5 26E-01 05E+00

5 6932E-03
Pu-240 2 2632E-03 40521

2 31 E600
9 17E-01

9 8857E-02 40521 810 42 0 OOE+00 4 C

61 6E+00
83E+00
01E+01
48E-04
77E-11
65E-07

3 0602E-07 40521 81042 0OOE+00 I 24E-C
40521 810 42 0 OOE+00 4 39E-1I

Ra-228
Ru-106

0 OoE+00 8 27E-08
122E+00

Se-79 4
2 45E+00
1 05E-02

Sn-It28 40521 81042 9 92E-03
n AA A n; A;2 3098E+00I 4ub 21 81 0 42

4 4120E-04 405 21 810 42 0 00E+00 1.79E-01
810 42 0 OOE+00 8 48E-08

Th-230
Th-232

fI
23744E-10 4

1.12E-08 225E-08
) 62E-08 1 92E-07
7.88E-06 t.58E-05T1-208 1 9459E-08 405 21

U-232 5.3850E-08 405 21
U-233 1.3135E607 405 21
U-234 1 9143E-07 40521

. _ _ , _ _

0 OOE+00 2t8E-05 436E-05

8104
.32E-05 06E-04
76E-05 1 55E-04
08E-03 5 144-03

Thermal Power
Nomonal Heat Boundin.g

Output - Heat Output
(Watts) (WantswU-235 -26159E-06 40521 000 514E-03

U-236 1 2719E-05 40521 810 42 0 00E+00
U-238 -3 8857E-08 40521 0.00 3.19E-03
Y-90 23098E+00 40521 81042 6OOE+00
Other Radionuclides

15E-03 1 03E-02 I 1.50E+01 3 01E+01
3 19E-03 Total Total

Template Selection Summary
From SFD

R..ctor rt~orfLW ~ AND U ZRC HYDRIDE
Fuel Cladding ALU

BOL NM consI U
BCL Enrkchmenit % 1 20 00337313

Basis for Parameter Differences: U,IRC HYDRIDE

_ _ . ., . _ . . _ _ _ _ _ _ _ . _ _ _

Bumup Summary (MWd)?

From SFD
40521

Estir

Basis for bumup used in estimate:

vNa banqt taken driy rmat SFD (comerod to MWd4
foinbrg biarm asosured to be twice neonrial WnmV

Nomnal _
Boundig_

Checks
=

i

EstImated Bumupt
Burnup Multiplier Gwen Bumup Estimated EOL HM/Glven EOL HtM

I o-09Nomdn._ 0 92
I t85

08

- I
'Reactor shutdownf. core removal, storage. sNpptwrg or other date confitrmarg tWt Itrradation ceased lor fuel.
0
Total bumurfororat fuel assooated with ts woiltheet must be dh ded by L60 heavy metal mass to get specfic burrup values (MVd`MT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet

,L Futl and Template Information- - - '

Fuel Name TRIGA STO (ALUM) SO KOREA

SNF ID# 483

Fuel Units & Descr 69 - ELEMENT

HeavyMeta iMass: BOL-1311kg EOL=12.955kg

ROD Storage Site INEEL

'Fuel decay start date 1972

Estimates as of 2010
Template TRIGA-Al (LW/U-.Zx. Alurm, 10 to 20%. U)

'Template Bumup(MWd). 6 65

Template BOL Heavy Metal Mass (M") 000018

Template Decay Tine 35 years -

Estimated
Canister usage

18 x10'
0 62

- . i. - v- Y. I Gammasources
,, . ,, 

, "

M. W--.- II I I - in -
uU sUX .

- Ci/MWd From Nominal , Bounding Fuel Bounding Fuel

I Template Fuel Bumup (MWdf Bumup (MWd)' - - (Ci) -- Inventornes(CI) . nventones(CI)
n -.- i 9 qAF.06 4.72E-06

I Photoneg Total
Energy Ph(bonsdseg

AGroup e (bouning)
Radionuclide Avg MeV
Ac-227 6 1504E-09

Am-241 4 8165E-03

Am-242m 1 7383E-06

Am-243 2 3263E-07

C-14 4.3158E-05

Ci36 4 3023E-08

38331 OOOE.00
3_13 31 0 DDE+00 3.69E+00 C

i 62 0 0E+00

766 62 0 C
8 66E-04 I33E-03

B 92E-05 1 78E-04
1 65E-02 3 31E-02

11 1 119E+13 -

1.056E+13

I.064E+13

6350E+12
766 62
766 62 0 002.00 1 65E-05 3 30E4

s5485E+12

Cm-243 1.3229E-07 38331

Cm-244 1 OOOOE-06 383 31

Co-60 6 0120E-04 383 31

-U-io A 43534El48 38331

766 62 5 07E-0

1768 62- 3 83E-04
io 2 30E401

02250 5 673E+12
03750 2 408E+12

0 5750 39^6E+13E+00 I

Cs-135
Cs-137

3N% -3t 0.00E+D0 2 0 8500

38331 76662 0002+00 S29E+02 1 06E+03 I4B3 31 J- I

Eu-154 1 2041E-1 383 31 766 62

Eu-155 66451t-E3 3833 766 62
----- -- 7=AC9

A
11 9,23E+Ffl

0 E+OO 5 e
I 6.389E+10

I 1260E+06

o 4-264E+20

Fe-55 2 9338E-mD

I % H-3 2 0075E-03

U 1-129 73805E407
Kr-85 3 6301E-02

Np-237 1 4977E-06

Pa-231 1 1275E-08

38331 766.62
38331 766.62
383 31 766 62

0 OOE+00 1.12E-03
0 OOE+00 7 70E01
0 OOE+200 283E204
0 O00E+00 1 39E+01
0 OOE+00 5 74E-04
0 OOE+00 4 32E-06

3 50000 034E+^3

s oooo 4.050E+01
7 o1o0 4S.O5E+01

:^0q 110 mo 5s574E+oo
383 31

8 64E-06 I383-1 31
A _

Pb20 73 8932E-t3 383 31 766 62

J U.5O *0SO JYS 31 766 62

0 OOE+o00 .149E-t0 298E-10
n O.OOE+O 2 89E-01 5 78E-01

E41 8 18E-01
J-

Pu-239 5 692-3 383 31 766 62 0 OOE+OO 2182.00

Pu-240 271-03L 3I8 331 766 62 00OE+00 86 5E-01

- ----- tiJ -0 7AA1 RP -5000200 1 142.01
-Pu-241

Pu-242
Ra-226

30602E47 383 31
1.0704E-12 383.31
23654E-10 383 31

6 62 0 002+00 1.17E4
6 62 0.OOE+0 4 107E4-

62 0002E+00 9 07E-08

A62 18
Ru-106 1-- -L--- -- . ._

Se-79 1.2934E-05 38331 7662 002+00 496E-03

e On-A 383 31 766 62 0 00E+00 4 69E-3

8.21E-10
1.81 E-07
8 01 E-08
9 92E-03
9 38E-03
9 77E+02
3 38E-01
4 92E-07

Sn-1:
1.2740E+00
4 4120E-04
6 4226E-10

3.31 766 e 4 88E+( )2
)1

38331
383 31

766 OOE+00
O300+.00

469E-
2 '4

Th-229
Th-230

_ A ffi . = nO
383 31 76 62 02+O0 4 06E-8

383 31 766 62 0 D0+00 9.1 OE-08
Th-232 2 3744E-1O
T1-208 1 5774E-08 383 31

383.31U-232

0 OOE00 0 0
0 OOE+OO
0 OOE+00
0 002.00

182 t2-07
1 1 82E407
1.2tE4-05

i 3.26E405 Thermal Power

1.01E-04 Non.inalt Hot Bounding
7

U-233 1.3155fE-07
U.234 . 3 0030E-07

32.03E-3

25E-04
5 67E-03
9 75E-03U -235V 2 6144EGM

O u - Heat Outu

(Waft) I II¢ (wafts)
6ASE.00 1.29+01

Total TotalU-236 1 26 62 ._ 38303 76 0 o
..... ,.rim -It'

OOE+OO 4 -

_ __ __

3 StE403 3 53E 03
,, AO

7 Y.90
flth- Raft

^^.. t^ 7-D 3K 1uw

1.2744E200 383.31 766 62 0 OE+00 4 892.02
-

ahe rs ____
Irnup St

-

I I

Li1 I
From SFD Uad

Reactor Mderator LW AND U DZRC NDRID6 LW AND U ZIRD HYDRIDE

Fuel Cladding ALUM ALUM

BOLM Const-uents . U -

tasis for Parameter Drilerencess:

BOL Enrnctment %I 20 l W^ to __l

Bumup Summary (MWW _ _ Basis for bumup used In estimate,

From SFD Estimated

Nomanal1 383.31 144=0. Nomra titp Wfen *ectors SFD (crwesd btoWd)

Boundmg- 76662 burup amWed ID be tre romeal bumS

Checks _

Estinated Bunup
Burnup :iultiplier Given Burup Estimated EOL HNM/Gren EOL NM

Nominal 0 79 O 09

Bound 15

. . ,. c o r e r l n l, as t ra g e , cAs r a p d lo r o o 'I .
Rector w undfrn .cor_ temovae itorage,P Pia i mngmus-b uvdby0 eay etl as t get orrer bs value nmrn'.

2Total burnup ior al l Wassocdated wiFth hs workshetl mrus bB divided by SOL heavy metal mAss to get specific bumrup values (Mv-dlIl)

Mac 20_0_3

I DOE/SNF/FIEP-078
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Fuel Radionuclide Inventory Worksheet
L Frd and Templakt Iunfona eiwi,, ,

Fuel Name. TRIGA STD (ALUM) U OF IL
SNF ID *- 447

Fuel Units 8 Dec. 58 - ELEMENT
Heavy Metal Mass BOL10 44kgi. EOLt10 057kg
ROD Storae Site- INEEL

'Fuel decy stirt date: 2035
Estimates as ot. 2010

Template. TRIGA-AI (LWAU-Znx. Alum. 10 b 20%. U)
'Template Bumup(MWd)- 6 65

Template 0OL Heavy Metal Mas (M7): 0 00018
Template Decay Time- 5 years

Estimated
Canister usager

18'x10
052

ll.Estmalts-,z- * m X Xb b b Y. y| I Gamma Sources

Cl/MlWd From I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Radonuc ide Template Fuel Bumup (MWd) Bumup (MW

t  
(Ci) Inventornes(CI) Inventones(Ci)

Ac-227 8 0632E-10 365 39 730 78 0 006_00 2 95E-07 5 89E-07
Am-241 2.2586E-03 365 39 73078 0 OE+00 8 25E-01 1 65E+00
Am-242m t 9925E-06 365.39 730.78 0 OOE+00 7 28E-04 I 46E-03

Photon , Total
Energy Photons/sec
Group ' (bounding)

I Avg MeV
00150 1t236E+14

Am-243
C-14
Cl-36
Cm-243

23323E-07 365.39 730.78
4 3308E-05 365.39

365.39
36539
365.39
365 39
365 39

730.78 0 OOE+00 1 58E-02

0 0250 2.684E+13
00375 3.344E+13
0 0575 2563E+13
0 0850 1 794E+13
01250 2684E.13

73078 0 OOE+00 1.57E-05
8 0 00E+00 1.00E-04 2 00E-04

Cm-244
Co-60

O 1.15E-03 2.30E-03 I 0 2250
31008E-02 2.27E+01 0 3750 6 667E+12

Cs-1 34 0367E-01 7.58E+01
Cs-135 3 1549E-05 365 39 730 78
Cs-1 37 2 7564E+00 365 39 730 78 0 C

0 5750 8 452.13
0 8500 2081E+13
12500 2 157E+13
1 7500 6 172E+11Eu-1 54

Eu-1 55
Fe-5S
H-3
1-129

1 3490E+00 365 39 730 78 0 00E+00
4 3880E-01 365 39 730 78 0 00E+00 I 60E+02

365 39 730 78 0 00E+00 3 17E+00 6 34E+4
1 0 OOE+00 95E+00 7 90E+00

0 ooE+00 2 70E-04 5 39E-04 5 0000 4234E+02 LKr-85 1 84E+02 7 0000 4 7s2E+01
Np-237- t 4463E-06 365 39 1 06E-03 t1.0000 5.458E+00
Pa-231 3 5970E-09 365 39 730 7

8.2511E-15 365 39 730.78 O00E+00
365 39 730.78 0 00E+00 7.59E+C

73078 0 00E+00 4 94E-01 9 88E-01 LPu-239
PU-240

378 0 00E+00 2 08E+00 416E+00
OOE+00 8.27E-01 1 65E+003 78

Pu-241 1.2574E-01 365 39 730 78
PU-242 3 0602E-07 365.39 730 78 000E+(

365.39 730 78 0 00E+00
730 78 0 00E+00 6 63E-08 1.33E-07

Ru-1 06
Se-79

0 3 43E+01 6 85E+01
4 73E-03 9 46E-03

Sn-126 1 2239E-05 3 8 94E-3
Sr-90 2 6000E+00 365 39
Tc-99 4 4120E-04
Th-229 1 4749E-10
Th-230 9549E-11I
Th-232 2.3744E-10
T1-20a 1.9459E-08
U-232 5.6015E-08
l-233 1.3132E-07
U-234 1.7323E-07

365 39 730 78 0 00E+00
730 78 006E+00 53-9E-08
730.78 0 00E+00 7.14E-09

i
43E-08

+00 868E-08 1 74E-07
365.39 +00 7.11 E-06 I 42E-05

- -..-- �- I -.n S1.Czl 4 Lrvt-uo I nermal Power

365 1
l 4 80E-05 9 60E-05 Nominal Heat Bounding
0 6.33E-05 1 27E-04 1 . Output Heat Output
1 3 566E-03 4 51sE03 (Watts) . (Watts)U-235 -2.6159E-06 365 39

U-236 1 2717E-05 365 39
U-238 -18857E-08 365 39
Y-90 2 6015E+00 365 39
Other Radionuclides

111. Tempslate Selecton Sumrary, Bunup Samry. and Cl

+00 4 65E-03
-03 2 79E-03

9 29E-03 I 1.84E+01 3 67E+01
2 816-0 Total Total

Template Selection Summary
Frrom SFD

Reactor Modrtor LW AND U DRC HYDRIDE
Fuel Cddng ALUM

MOL HU Conssttuentsi [

BOL EnrIchment % 19 99999834

jBumup Summary (MWd)l

- 9, ! - 1…

Basis for Parameter Differences:
I U ZIRC HYDRIDE

Basis for bumup used In estimate: LiFrom SFD0 Estinated
Nominal | 3652 39Normrat bsnup cabiated from the heavy metal maw dests o

Bounding 730 78 toi bw aed io be mce nmial oe.

Chtecks

Estimated BumuP

095" II BIumupt tsrila Gre Bumui~~ p 4 EstImated E0OL HLV~lven EO04H
Bounding It 89

'Reactor shutdown. core removal. storage shppmg or otier date confirming fMa Irradiation ceased for tual

'Tolat bumup for all W associated wth this worksheet must be d'1ided by 0OL heavy metal mass to get spealic bunup values (MWdMT)

I I
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Fuel Radionuclide Inventory Worksheet -

I ;L Fuel and enplate o u
Fuel Name TRIGA STD (ALUM) U OF IL

SNF ID# 501
Fuel Units & Descr 1- ELEMENT
Heavy Metal Mass BOL-0 18kg EOL.0 173kg
ROD Storage Site: INEEL

'Fuel decay start date. 2035
Estimates as of 2010

Template- TRIGA-SS (LWA-Zrxs SST 101to 20° U)

'Template Bumnup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 000195
Template Decay Tee 5 years

Estimated
Canister usage

18'x1t0
1-001 1

,

-- - ..-
- r. . w dA % M % . _ _ rn X&. D . . ..... -

Ma.Muninar -'>* .,- ----

Radironuclide

I Ci 6 Wd From Nominal Bounding Fuel itbal Activity Nominal Fuel Bounding Fuel

-- Template - . Fuel Bumup(MWd)E Bumup (MWd)f (Cl) Invenlorkes(CI) Inventorles(Ci)

85173E-10 630 1260 - wOOE+00 537E-09 1.07E-08

_ &331E-03 6 30 12 60 - 0 006n00 1 15E-02 2t31 E-02
--- ~-1 - - ,,

I Photon - Total

Energy - Photons/sec
Group (bounding)

AVG MeV
AC-22(
Arn-241

0 0150 2037E+12
1 00250 4481E+11

Am-242m 4 1Z 2 60 U Wt+w I

Am-243
C-14

630 1260 I 86E-06 00375 3816E+11

630 126 I 62E-03

630 1 77E-05 3 54E-05

i 7940E-07 6 30 E+00 1 13E-06 2 26E-06

o 0575 3 917E+11I

0 0850 2 427E+11

01250 1 762E.11

02250 2 059E.11

0-3750 1 045E.11
1 6962E-06 000E.00 1 07E-05

t 2839E+00 12 60 0 6E+00 8 09E+w0

Cs-t34
Cs-135

- Cs-t37

12 60 - 0 E+00

1260 0900E+00

EW 0.5750 1 389E.12

-04 0 8500 5961E+10

12500 1211E+12

E-01 1 7500 8 069E+08
12 60 0 WE+00

Eu-154 1260 0C

Eu-t155 630 1260 3 69E-01 2 27500 1.301 E+0_

Fe-55 7 7158E-01

I H-3 1.1111E-02

1-129 73684E-07

Kr-85 2 5263E-01

Np-237 1.2427E-06

6.30 .+00 972E+00 2 75t00

630 7 OOE-02 1 40E-01

630 4 64E-06 9 28E-06
0 OOE+00 1.59E+00

12 60 0 OOE+00 7 83E-06
12.60 0 OOE+0 0 2 43E-08

1 0000 8661E-02

Pa-231
. PDo-2tO
Prr-147

U t Pu-233
*Pu-239

.5 - 630 12.60

E+00 6 30 12 60
E-03 6.30 12 60

O OOE+00 4 65E-14 931E-14
1 32E+01 2 65E+01
6.54E-03 1.31 E-02
3.48E-02 6 97E4025 5293E-03

2 1278E-03
1 0195E-01
2.3128E-07
62782E-14

6.30
6.30 12 60 006E+00 1.34E-02 2 68E-02

12 60 0 OOE+00 6 42E-01 128E+OO

12 60 0 0DE+00 I 46E-06 2 91E-06

12 60 0 OOE+00 3 33E-13 6 656-13

12 60 0 OOE+00 1 22E-09 2 44E-09
Ra-226
Ra-228
Ru-106
Se-79

E-02 6 30
E-05 6 30
E-05 6 30

12 60
12 60

OOE+0 578E-01 16E+00

0 OOE+00 8 20E-05 1 64E-04
0 OOE+00 7 67E-05 1 .53E-04
0.00E+00 1 646+01 3 28E01
0 OOE+00 2 79E603 5 57E-03

2 6045E+00
4 4241E-04
1 3713E-10

630

Th-229
Tli-230
itt e3

12 60 0 00E+00 8 6
12 60 0 00E+00 1.1

12P 00 06.0 UA -n 3 19E-09
2 14E-07 _ ._

-T-208
U-232

.

- - 6 30 1260 oC

U-233
- 1U-234

U-235
1U-236
Ll-238

_ y-90
- Other Radionucd

-08 6 30 - 1260 0 00+00 3 07E-07 614E-07

=E07 6 30 12 60 0 OOE+00 7 69E-07 1 54E-06

E-07 630 1260 OOE+00 1 OE-06 2.01E-06

E-06 6 30 0 00 7 78E-05 6 13E-05 7J8E-05

E-05 6 30 12 60 0 OOE+O 8 OOE-05 1.60E-04

E-08 6 30 000 4.84E40 4 82E-05 4.84E-05

E+CO 6 30 12.60 0006+00 1 64E6+01 3.28E+01
-- 2.276+01 4.54E+01

Nlominal Hest - Bo0urttng
I Oul O Heat Output

I Thermal Power

_ f~~Watts)- - (Wtt

-3 67E4- 7.33E-01
_ Total Total

BWsutp Sum"s.y amd oecks .- 'a'-.ilL lessip

U I F
n_.:. #. D..sed - tra.IUSEd - 1 oasis fur rararneie, LuieicIma

to oe o DE LW AND U ZIRC HYDRIDE

_ SST
_ U

I
OL HU t

BOL E 10ta.t!in
rv ___________ I.

.

I
R:ec*- ..n -I nsti ebae-- -^ ...- __. z^W.z82

Eiurnup Sumrmary 1_ rs .D E u*-.-..
- ~~~~From SFD | Estimated f - - - -

Nominal
Bounding

Checks

3.51 630
1260

N.id urW cabiah le to 8he heay retal aiss destoyed
Boundt brs p aisured ID be taice nosei tairsip -

-I
Bumup Multiprie.

Estimated Bumupt
Given Bumup

180
Estimated EOL HGlvmen EOL HM

I I c10N.minaI _
BizuA-n

1 03

I1
Iuus_

'Reaitor shutdown. core removal, storage. shpping or otter date crnt oimig that Irradabon ceased for Kiel

"Total burnup for alt luel assodated wIth this worksheet must be divided by SOL heavy metal mass to get spedfic bumrup values (MWd`MT)

Mardi 2003

-I DOE/SNFIREP-078
Revision 0

MarP h 2003
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Fuel Radionuclide Inventory Worksheet - .

L Fuel and Template Inforniation',-:.. -

Fuel Namne TF;IGA STO (ALUM) U OF UTAH
SNF ID . 699

Fuel Units & Desar 63- ELEMENT
HeavyMstalMass B0L.11ikg EOL.10723kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of: 2010

Tenplate TRIGA-AI (LWAJ-Zco Alurnm 10 to 20%. U)
'Temptate Bumup(MWd). 6 65

Template BOL Heavy Metal Mass (Ml). 000018 -
Temvlate Decay Ttne. S years

Estimated
Canister usage

18'x10,

0 057

r. Estimates, . m 5 , b Yn b Y Gamma Sources -

Ac-227

- ' 'I I -Photon - - Total
CU/MIWd From Nommial , Bounding Fuel Inrtal Activity Hominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd) Bumup (MWd)' (Ci) Inventornes(C) Inventories(CQ) Group ^ (bounding)

8 0632E-10 26459 529 19 0 006_00 2 13E-07 427E-07 Avg MeV
22586E-03 26459 52919 OODE+00 598E-01 t20E+00 00150 8954E+13
19925E-06 26459 52919 OOOE00 5 27E-04 1.05E-03 00250 1944E+13

264 59 52919 0O0E+00 6 17E-05 1.23E-04 I 00375 2421E+13
264 59 529 19 0OOE+00 1 15E-02 2-29E-02 0 0575

Cl-36 4 3023E-08 264 59 529 19 0 OOE+00 I 14E-05 2.28E-05
7

856E+13

Cm-243 2 7429E-07 264 59 52919 oa
Crn-244 3 1504E-06 264 59 529 1
Co-60 3 1008E-02 264
Cs-i34
Cs-1 35
Cs-1 37
Eu-1 54

2.74E+01 5 49E+01 1 0.5750 6121E+13
529 19 0 OOE+00 8 35E-03 1 67E-02 I os500 1 507E+13

529 19 0 OOE+00 29E+02 1 46E+03 12500 1 562E+13
1 3490E+00 264 59 529 19 0 OOE+00 57E+02 7.14E+02 I 1 7500 4 470E+i i

Eu-155 4 3880E-01 264 59 529 19 oa
Fe-55 8 6782E-03 264 59 529 19
H-3 1 0805E-02 264
1-129 7 3805E-C

35000 51538E+07
5 0000 3 187E+02

7 0000 3 495E+01 L
1 10000 3 981 E+00

Kr-85 67E+01 1.33E+02 I
3 OOE+00 383E-04 7 65E-04

52919 0 OOE+00 952E-07 1 90E-06
E-t5 264 59 529.19 0 O6E+00 2 18E-12 4 37E-12

Pm-147 2 0767E+OO 264 59 529 19 0 OOE+00 49E+02 1.10E+03 LPu-238 1 3514E-03 264 59 529 19 0 OOE+00
Pu-239 5 6947E-03 264

529.19 0 OOE+00 3 33E+01 6 65E+01
3 0602E-07 264 59 529.19 0 OOE+00 a 10E-05 I 62E-04

Ra-226 5 7353E-14 264 59 529.19 0OOE+00
Ra-228 1 8150E-10 264
Ru-1 06 9 3744E-C

3 42E-03 6 85E-03
52919 OOOE+00 324E-03 6 48E-03
529.19 0ooE+00 88E+02 1 38E+03

4 4120E-04 264 59 52919 0 OOE+00 17E-01 2 33E-01
Th-229 1 4749E-10 264 59
Th-230 1 9549E-11 264 59
Th-232 2 3744E-10 264 59
Tf-208 1 9459E-08 264 59
U-232 5 6015E-08 264 59
U-233 1 3132E-07 264 59
U-234 1 7323E-07 264 59
U-235 -2.6159E-06 264 59

529.19 0 COE+00
529.19 0 OOE+00
52919 0 OOE+00
529.19 0 OOE+00
529.19 0 OOE+00
529.19 0 oOE+00
529.19 0 ooE+00
0 00 4 73E-03

90E-08 7 80E-08
17E-09 1 03E-08
28E-08 1 26E-07
15E-06 1 03E-05
48E-05 2 96E-05
47E-05 6 95E-05
58E-05 917E-05

3
Thermal Power

Nominal Heat Bounding
- Output . ' Heat Output

(Watts) (Watts)4 04E403 4 73E-03
3 529.19 0OOE+00 336E-03 673E-03 I13E+01 2.66E+01

0 00 2 96E-03 2 95E-03 2 96E-03 Total Total
264 59 529.19 0 oOE+00 6 88E+02 1 38E+03

Other Radionucl des 1 01E+03 201E+03

IILTenpl Seecon 9 nwBunup Sun , and Checksr
Template Selection Summary

From SFD Used Basis for Parameter Dtfferences:
Reactor Moderator.| AND U ZINC HYDRIDE LW AND U 23RC HYDRIDE

Fuel Ctddmg ALUM ALUM
BOLHUMCoristitwents.1 U U

BOL Enrichment %-I 1989699819 10tb201

Burnup Summary (Mitd' Basis for bunrup used in estimate
From SFD Estimated

Nominal 214 41 2645 N -- bup cakSitated from te heavy metal miss deosyd
Bounrdng- 52919 ' toting WisV asinsed to be tM noniiiual bWv

jChecks

U
b
L

Estimated Bu"mup/
BuR-a Multbhel GhnIi. AurnuP

Nominal:
Bounding

Estimated EOL HMGlven EOL HM
100o

'Reador shutdown core removal, storage, shtpping or other date confirmiig that Irradiation ceased for lUel

'Total buanup for an fuel associated wiht ths worslheet must be dvided by BOL heavy metal mass to get specific burmupi values (MWdUMT)

DOEISNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet -

L Fuel and Template Iforrsaioaun e

Fuel Name TRIGA STD (ALUM) UNIV OF TEXAS
SNF ID t 877

Fuel Units Descr. 69 - ELEMENT

HeavyMelalMass BOL=12765kg EOL=12.675kg
ROD Storage Site INEEL

'Fuel decay start date 1973
Estimates as of: 2010

Template TRIGA-At (LW/U-Zdx. Altum, I 01 to20. U)

'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 00018
Taempte Decav Tme 35 vears

Estimated
Canister usage

18-x10
062

11 l.gtimates t. - m X.- Xb Y - -Yb GammaSources

CVi'MWd From " tNominal Bounding Fuel Initbal Actvity Norminal Fuel . Bounding Fuel Energy Photons/sec

Template Fuel Burnup (MWd)' Bumup (MiWd (Ci) - Inventones(CI) nveintories(Ci) . Group '(bounding)

61504E-09 8562 17124 OOOE+00 527E-07 1 05E-06 Avg.MeV

48165E-03 8562 17124 0.00E+00 412E-01 825E41 00150 1208E.13

17383E-06 8562 17124 OOOE+00 1 49E-04 298E-04 00250 2.500E.12

Ac-227
Am~-241
Am-242n
Arm-243
C-14
CI-36
Cm-243

3263E-07 17124 0 OOE+00 - 3 98E4- 0 0375 2376E+1Z

I 3158E-C 17124 1 739E-03 o 0575 2.376E+12

4 3023E-0 171.24 737E6-0

Ctm-244
I C 5 62 17124

85 62
85 62

2.27E405

171 24 856E-05 71E-04

Co-60 E+00 515E-02 I f
E+00 3 73E-G4 7 _E-06 85 62

= 03750 s.378E+11
_ o5750 8 860E612
08500 4 521E+11

= 1 2500 4 436E+11Cs-135 E.05 85 E 0.00E+00 2 70E4-

1 3788E+00 4 0 00E+00

1.2041 E-01 17124 0 00E+00 2 06E+01 2 7500 1 4z'E+10

6 64 17124 0 C
171 24 0 C

1 14E+00 2 ZS00
E-04 - 5.02E-04

II H-3

Knr-85

171 24 E-01 3 44E-011

85 62 I 6.32E-05 1

I

85 62
85 62
85 62Pa-231 1 1275E-8

, i Pb-210 3 8932E-13

i Pm-147 7.5383E-04
3 Pu-238 1 0668E-03I Pu-239 5 6902E-03

17124 000E+00 311E+00
171.24 000E+00 128E-04
17124 0.00E+00 9 65E-07
17124 0 00E+00 3 33E-11
17124 0 00E+00 6 45E-02
17124 0 00E+00 913E-02
171 24 0 00E+00 4 87E-01

o 1A03E+02

O 1 166E+01
0 1.326E+00

1.29E-01
1 83E-01
9.744-01

Pu-240
Pu-2411
Pu-242

85 62
85.62
85 62

1712 0 00E+00 1.93E-01 3.87E-01

0 00E+00 2.54E+00 5 09E+00
0.00E+00 2 62E-05 5 24E-050602E-07

0704E-12
3654E-10
0444E-10

17124 000E+00 91
17124 0 00E+00 2 C
17124 0 00E+00 8 9
171t24 0 00E+00 I I

1 8E-tO
05E-08
79E-08
21 E-03
.10E-03Se-79

Sn-i26
Sr-90

_-' Tc-99
Th-229
Th-230

5 62 17124 1 05E-03

85 62
85 62
85 62
85 62

171 1 09E+02

1 0594E-10
2 3744E-10 851

171.24 000E+00 37864-02
17124 0 00E+00 5 50E-48

17124 000+0 907t6-0

17124 000E+00 203E-05
17124 000+.00 1356E-0
17124 0 00E6+00 3 646-0

17124 0006+C0 1 136-0
1712 0A 00E+0~i0 2.57E45

2 18E+02
7.56E-02
1 10E-07
t 81E-08
4 07E-08
2 70E-06
728E-06 Thermal Power

I 977,11-M1 85f
. ,,_.V

I

L

U-232 4 z5o1 iw - I

U-233 1.3155E-C
U-234 a30030E6-
U-235 -2 8144E-C

U-236 12720E-C

U-238 -3 8857E-C
Y-90 12744E+C

07 2.25E405
5 14E-05
5 52FEUq

ioupnal Heat BEountiugt
Output ' Hdeat Output

(Wafts) (Watts)I000 5 52E-

17124 000E+
0 00 3 43E-

171.24 0.00E+

03 529E-03 > <

E03 2 18E-03 I1A4E+00 2288E.o

E-03 3 43E4-3 Total Tolal
E+02 2 18E+02
E+02 2 61E+02130E

Other Radionuclides

'111. Template Select

I f

12

wmil

TemPlate Se Summary
From SFD Used

ReactorModersitor- LWANDUZIRCHYDFUDE LWANDUZIRCWM

Fuel Cladding ALUM - ALUM
SOL HU Coristilluents, U -

SOL Enrichment % 20 11010201

iasis for Parameter Differences:

Basis for bumup usedl In estirmate-

i2fd buiup calAiled from te bheay melal mass destryed

4 batp asnuied lo be twic romwal tiutup

.- --

Bumup Summ; ry (MWd).
| Estdiated

Nominal _
Bouning

L20 _
171.24

-

Estimated Bunuip
Bmur, Muhtalier Gwven umuo

Nomnsal i = =1-1 -
Estimated EOL HM/Given EOL HM

I100

Bounding I 031ie I

Reactor shutiown. core removal. storage, shapping or olher date confirming that irradiation ceased tor fuel

'Total bumnup or arl uel associated with ths worksheet must be diided by iOL heavy metal mass to get specific burxp values (MWd/MT)

March 2003

DOE/SNF/REP-078
Revision 0

Pg arch 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information ,4 _j

Fuel Name TRIGA STO (ALUM) USGS
SNF 10 267

Fuel Units & Descr: 222 - ELEMENT
Heavy Metal Mas BOL-422724kg. EOL=41 292kg
ROD Storage Site INEEL

'Fuel decay start dat: 2035
Estimates as of: 2010

Template: TRIGA-A (LW/U-Zrx Alum, 10 to 20%. U)
'Template Bumup(MWd): 6 65

Template SO Heavy Metal Mass (MT) 0 00018
Tenrote Decav Time- 5 years

Estimated
Canister usage

18 x10'
200

L. Fstitmtes , I m X. Xb b Y. Yb [ Gamma Sources

, IIPhoton Total
C; MWd Fronam Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsdsec

Radionuclide Template Fuel Bumup (MWd) Burmup (MWd) (Ci) ' Inventones(Ci) Invent n(Ci) Group
Ac-227 80632E-10 889 99 1.779 99 0 00E+00 7.18E-07 1 44E-06 Avg. Mel
Am-241 2.25865-03 88999 1t77999 0 O0E+00 201E+00 4 02E+00 [ o1so
Am-242m 1 9925E-06 889 99 1.779 99 0 OOE+00 1.77E.03 3 55E-03 I 00250

, (bounding)

6.539E+13
O O0E+00 2 08E-04 415E-04 I 00375 8 145E+13

7 71 E-02 0 0575 6.244E+13
Ct-36
Cm-243

889 99
889 99

o oa0 o 4.371E+13
2 7429E-07 1.779 99

Cm-244 31504E-06 88999 1.77999 0000E+0 280E4-
Co-60 31008E-02 889 99 1.779 99 0 00E+00 2 76E+C
Cs-134 1 0367E-01 88999 1,779 99 000E+00 923E+0)11 1 85E+02
Cs-1 35

2
3 1549E-05 889 99 1,779 99 0 O0E+00 2 81 E-02 5 62E-02 0 500 5068E+13

889 99 1.779 99 0 OOE+00 2 45E+03 4 91 E+03 1 2500 5253+t13
0 0OE+00 t 20E+03 2 40E+03 1 7500 1.503E+12

7818E+02 2 2500 1.8278.11
Fe-55
H-1S

I 54E+01
I = 0805E-( 889 99

889 99

2 7500 1 484E+09
35000 1 735E+08

1-129 7 3805E-07 1.779 99 000E+00 LKr-85 2 521 BE-01 88999 1,779 99 0 0E8.-0O 2.24E+02 4- 49E+02
I 4463E-( S 99 1,779 99 0 00E+00 I 29E-03 2-57E-03 11r I 343E+01

1999 0 00E+00 3 20E-06 6 40E-06
999 000E+00 734E-12 1 47E-11
9 99 0ooE+00 1.85E+03 3 70E+03Prn-1417

Pu-238
889 9 LPu-239 5 6947E-03 889 99 1.779 99 0 00E+i

Pu-240 2_2647E-03 889 99 1,779 99 0 O0E+OD 2 (
12574E-01 889 99 1,779 99 0OOE+00 1.12E+02 224E+02

O OOE+00 2.72E-04 S 45E-04

Ra-228
Ru-106 9.3744E-02 889 99 1.779 99 1

1 02E-10
3 23E-07
I 67E+02
2 30E-02
2 I8E-02

Se-79 12938E-05 889 99 1.779 99 0 OOE+00
Sn-i126
Sr-90
Tc-99
Th-22
Th-230

12239E-05 889 99 1,779 99 0 O0E+00 09E-02
0 ODE+00 31tE+03 4 63E+03

E-01 7 85E-01

I 9549E-11 889 99 11.779 99 1
Th-232 2 3744E-10 889 99 1.779 99 0 00E+00
Tt-208 1 9459E-08 889.99 1.779 99 0 0DE+00 1.734-05 348E-05
U-232 5 6015E-08 889.99 1,779 99 0 O0E+0O 4 99E-05 9 97E-05
U-233 1.3132E-07 88999 1,77999 008E+00 1 17E-04 234E-04
U-234 1 7323E-07 88999 1,77999 OOE+00 1 54E-04 308E-04
U-235 -2 6159E-06 889 99 0 00 1 82E-02 1.58E-02 1 82E-02

sI Power

Normnal Heat Bounding .
,- Output Hea Output

(Watts) (Wats)
4.47E.41 8 54E.01

Total Total

U-236 1 2717E-05 88999 1,77999 OOE+00 1.13E-02 2.26E-02
U-238 -3.8857E-08 88999 000 1.14E-02 1.13E-02 1 14E-02
Y-90 2 6015E+00 88999 1,77999 OOE+00 232E+03 463E+03
Other Radionuclides 3 38E+03 6 77E+03
nL Te late Selec0e S_ ___ __ _ B___ SUDIItry and Check____s__
Template Selection Summary

From SFO Used Basis for Parameter Differences
Reactor Modertor Lw ANFD U 2RC HYDRIDE LW AND U 2RC HYDRIDE

Fuel Cladding AU ALUM
OL HM Constituents U
BOLEnrlchment % 19898 1tto20t

[Bumup Summary (MWd)i Basis for bumup used in estimate:

I.
irom SF-u Essimalea

B o: dki5~g F 102.8' 889 9'

I1,779 9.
_ _

, , _ . . ..... ... _ _ . l,

Checks

Bumup Buuttdk

Bo~urnsdmg t1

Estimated Bumupt
Given Bumup

865

Estimated EOL HMGhven EOL HM
100OD

a1 -

'Reactor shutdown, core removal, storage, shtpping orf Oter date contoirig that irradation ceased for uel

'Total burmup tor alu st associated w81 ths worksheet must be dvided by BO. heavy metal mass to get specific bumuop values (MWtt4T)

DOE/SNF/REP4078
Revision 0

March 2003
Page C-250 of C-581



Fuel Radionuclide Inventory Worksheet

L Fuel and TeCmplte InlrM oA __

Fuel Name TRIGA STO (ALUM) ZAIRE
SNF ID C 487

Fuel Unts & Descr 56 - ELEMENT

HeavyMetallMass BOL1008g- EOL=10 05kg
POD Storage Site INEEL

'Fuel decay start date 2010
Estimates as of 2010

Template TRIGA-Al (LW/U-Zrx. Alumn . to 20%. U)

emplate Bumup(MWd) 6 65

4eavy Metal Mass (MIT) 0 00018
Tamoliat Decay Teme 5 years

Estimated

Canister usage
18"xl 0

0 50

sB
Template SOLlI

11. Estimates, x, - i X. x. b Y. Yb Gamma Sources

Radionuclhd
CilMWd From N-tominial Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

e Template -Fuel Bumup (MWd)' Bumup (MWd)l (Ca) lnventones(CI) InventoeiCI

80632E-10 147.36 29472 000E+00 1.19E-07 238E-07

2.2586E-03 147.36 29472 000E+00 3M3E-01 666E-01

Photon -< - Total

Energy - Photons/sec[ Group (bounding)

_ Avg MeV
0 0150 4987E+13

. - ----

i

Ar-242m 1 9

Am-243 2 3
C-14 43

9925E-( 294 72 0a 5

147.36294 72 Di 6 87E-05 0 0375

611-U4S I U LOu0 037-.=

147.36 294 72

C-36 147.36
6 1.28E-02

E-06 1.27E-05

Cm-243 147 36 O 04E-05

Cm-244
Co-60
Cs-134
Cs-1 35
Cs-137

E-06 147 36 E+00 4 64E.04

01250 1 082Et13

02250 6 041E+12

0 3750 2.689E+12
:402

I 0367E-01

29472 0 00E+00 4 57E+00
29472 0 00E+00 1.53E+01
294 72 0 00E+00 4 65E-03

0 5750 3 409E+13

08500 89lE+12
3 1549E-05
2 7564 29472 8 12E+02 t2500 8638E+12

Eu-154 294 72 3 98E+02 t

Eu-155 147.36 294 7 6 47E-01 1 29E+02

I Fe-55
I I H-3

U ' 1-129
Kr-85
Np-237_

147.36 E+00 1t28E+00 2 5
E+00 1 59E+00 3 1

D 2 4O E+ 1l

1 3026E+10

o 2 458E.08

0 2.873E+07

o 1 744E+02
147 36
147. 000E+00 1 09E-04

147
147.:1.4463E-06

3 5i970E4

2 0 00E+00 3 72E+01
2 0 00E+00 2.13E-04
2 0 00E+00 5.30E-07

7.43E+01 7 000h 1t975E+01
4 26E-04 110000 2250E+00
1 06E-06
2 43E-12
6 12E+02I PD-210 82511E-15 147.36 29472 00

, Pm-147 2 0767E+00 147.36 294 72 0 C

Pu-238 1 3514E-03 147.36 29472 0C

Pu-239 5 6947E43 147.36 294 72 0 °
2.671 -14.i

00E+00

1 99E-01 3 98E-01
8 39E-01 1 68E+00
3 34E-01 6 67E-01

Pu-240
Pu-2411

I Pu-242
Ra-Fi-226

Ra-228
Flu-106

I Se-79
Sn-126

I- Sr-90
TC-99

2.2647E403 147A.$D

1.2574E-01 14736
3 0602E-07 147 36
5 7353E-14 147.36

294 72 0 00E+00 1 85E+01
294 72 0 00E+00 4 51 E-05
294 72 0 00E+00 845E-12 1 69E-11

5 35E-08
1.8 1 294 72 0 a

E.02 147.36
:.O5 14736

E45 147.36
E+00 147.36

294 72 +00 1.38E+01 2 76E+01
E+00 1 91E-03 3 81 E03
.+00 1 OE-03 361E-03
E+00 3 83E+02 7 66E+02

4 4120E-04
I 4749E-10
1 9549E-1 I

iA

Th-232 2.3744E-10
T1-208 1.9459E-08

U-232 5 6015E-08
U-233 1.31 32E-07
1J-234 1.7323E407
U-235 -2 6159E-06

294 72 0 00E+00 6 500E02
294 72 0 00E+00 2 17E-08
294 72 0 00E+00 2 88E09

294 72 0 00E+00 3.50E-08

294 72 0 D0E+00 2.87E-06
294 72 0 00E+0v 8.25E-06

294 72 0 00E+00 1 94E-05
294 72 000E+00 2 55E-05

7 00E-08
5 73E-06
1 65E-05 Thermal Power

3 87E-05
5 11E05
4.36E-03147.36 000 4.36E-03 3 97E403

U-236
U .-238
Y-gO
nth- F

1 147.36 294 72
147.36 0 00
147 36 294 72

1 87E-03 3 75E-03
2 70E-03 2 71 E-03
3 83E+02 7 67E+02

Nominal Heart Bounding
I Output 1 H eat Output

(Watts) (Watts)
7A0E00 1.4A8+01

Total Total

5 60E+02 1 12E+O

: IL Itemptaltr oe ountai5 n p l
Template Selection Summary

From SFD

E Peactorlloderator LWAND U ZRC HYvRID

Fuel Cladding ALUM
SOL HUt Constituents U

OBL Enrlchnenit% 20

umup Summary (MWd) F
Fromn SF0

Nominal [ h 73
Bounding

[Checks

Used 4is for rarameer rriereiites

D U ZIRC HYDRIDE

ALUM
U

101to 201

I Esiated ]

I 2ZL nn

lBasis ior burnup used in estimate:

Noiw" bmniptaken dreclyfroim SI'D (convsnedt L98Md)
Beuridirig bam asounred Io be tW ac rim "i~a 56111

Estimated BumIupl
Bumnup Mrultiprier Ghven Burnupr Estimated EOL HM/Given EOL HM

.I 0991
Nominal F 040 018

Bo u n d itm~ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __I_ _

'Reactor shutdown. core removal, storage, shipping or other date confiming that Irradii ceased fr fuel

aTotal bumup for all il a ssodated with this worksheet must be drvlced by 8OL heavy metal mass to get speafic bumup values (MWSSJT)

MarCh 2003

OOE/SNF/REP-078
Revislon 0

Mae h 20f 3
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Fuel Radionuclide Inventory Worksheet
L Ftel and Terlatte Ifordstbortnl,,i

Fuel Name TRIGA ST 12120 ROMANLA
SNFIOr 1078

Fuel Units & Descr 498 - ELEMENT
Heavy Metal Maw BOL=124Skg. EOL.121 462kg
ROD Storage Site: INEEL

'Fuel decay start date- 2010
Estimates as of 2010

TemplatE TRIGA-SS (LW/U-Zrx, SST, 10to 20%. U)
'Trimplate Bumup(MWd). 6 65

Template BOt Heavy Metal Mass (MT): 0o 0195
Template Decay Trnae 5 years

Estimated
Canister usage

184410j

IL.Estimates ' -. * m x. X b y. Yb [ Gamma Sources

CCVMWd From ' Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsasec
Radionuclide Template Fuel Burnup (MWd)W Bumup (MWd)O (Ci) lnventories(CI) Inventones(CI) Group (bounding)
Ac-227 85173E-10 2,89991 5,79981 OO0E+00 247E-06 494E-06 Avg Mev
Am-241 1 8331E-03 2,89991 5,79981 000E+00 532E+00 1 06E+01 00150 9374E+14
Am-242m 14129E-06 2,89991 5,79981 OOOE+00 410E-03 819E-03 00250 2063E814
Am-243 1 4774E-07 2,899 91 5,799 81 0 OOE+00 4 28E-04 8 57E-04 0 0375 1 757E+14
C-14 2871E-04 2,899 91 5,799 81 0 OOE+00

E-06 2,899 91 5,799 81 0 00E+00 8 15E-03 1 63E-02
1 91 5,799 81 0 00E+00 5 20E-04 1 04E403 01.

0 00E+00 4 92E-03 9 84E-03 0 2250 9475E.+13
Co-60 3.72E+03 7 45E+03 0 3750 4.508E+13
Cs-134 5.25E+02 0 5750 6-392E+14
Cs-135 3 2195E-05 7E-01 08500 2.744E+13
Cs-137 2 7584E+00 2,899.91 5.799 81 34
Eu-154 1-53f8E-02 2.899 91 5.799 81 0 C

12500 5.572E+14
1 7500 i714E+11

Eu-155 2 9293E-02 2,899.91 5,799 81 0 00E+00 8 49E4I
7 7158E-01 2,899 91 5,799 81 0 00E+00 2 24E+03 4

-02 2,899 91 5,799 81 0 00E+00 3.22E+01 6 44E+01
991 5,799 81 0 0081+00 2.14E-03 4 27E-03

Kr-85
Np-237

7 33E+02 1 47E+03 7 0000 3 529E+02
12427E-C 7 21 E-03 110000 4 021E+01

Pa-231 3851IE-09 2.899 91
P8-21 0 7-3830E-15 2,899 91 5.79981 000E+00 214

2.1023E+00 2,899 91 5.799 81 0 8E+00 6 1OE+1
E-03 2,899 91 5,799 81 0 0E+00 3 01 E+00 6 02E+00

5,799 81 0 wE+00 1 60E+01
Pu-240
Pu-241 1 0195E-01 2.899 91

3-21 E+01
123E+01
591E+02
1.34E-03
3 06E-10
1 12E806

Pu-242 2 3128E407 2.899 91
Ra-226
Ra-228
Ru-1 06
Se-79

-

5 2782E-14
1 9338E-10
91684E-02
1 3018E-05
1 2167E-05
2 6045E+00
4 4241 E-04

2,899 91 5,799 81 0 00E+00 1 f
2.899 91 5,799 81 0 00E+00 S 61 E-07

5,799 81 0000E+0 2 66E+02 5 32E+02
0 00E+00 3.78E-02 7 55E-02

Sn-126
Sr-90
Tc-99

7 06E-02
2.899 91
2.89 91 5.799 81

E-10 2.89991 5,79981 0 0wE+00 398E-07 7 95E-07

Th-232
TE-208

5.799 81 0 00+00 5.25E-08 1 05E-07
5,79981 0w0E+00 7 33E-07 1 47E-06
5,799 81 0 00+00 4 91 E-05 9 83E-05

U-232
U-233

I - .. -t --
441IYY .,,v Ui. U I 4IC-t Z wJE-04 I nermal Power

_ _ _ _ _ _ _ _ _, _ _ _:: _ i _ _ . . _

3 81 O.w0E+w0
U-234

3 54E-04 7 08E-04 I Nominal Hoe Bounding
4 62E-04 9 24E-04 I Output Heat Output
4 59E-02 5 35E-02 (Watts) (Watts) -U-235 -2 6194E4-

U-236 12693E-05
U-238 -3 6331E-08
YV90 2 6060E+00
Other Radionuclides

0 00E+0 3 68E-02 7 36E-02 1 69E+02 3.38E+02

2.899 91
'335E-02
151E+04
2 09E+04

Total Total

=

From SFD
Reactor Modertor LW AND U DRC HYDRIDE

Fuel Cladde g SST
BOL HM Conslituents U

BOLEnrlchment # t9 9

Used Basis for Parameter Differences:

[Bumup Summary (MWd)a
From SF1

Nominl [---
Bounding

E LW AND U ZIRC HYDRIDI

_ SST
_ U

10 to 20 t

Basis for bumup used in estimate-

e 2Z899191 Ns al mp cakdated fm Die heav natal mass destryed
t 5.799 81 nclaN honup assaned s tbe trce rnwar bumup

L

- r 
I -1iI Estated Bunup

Burnup Multiplier Ghen Bunup
Nominal

Bounding
068
I 37

2.39
Estimated EOL HM/Given, EOL HM

I 1o00o

'Reactor shutdown, core removal, storage, shipping or other date coniniring tha Irratlaton ceased for fuel
'Total bunnup for al fuel associated wflh his woflheet must be divided by BOL heavy metal mass to get specfic bumup values (MWdlT)

DOEISNF/FIEP-078
FRevision 0

March 20C03
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dionucilde inventory wor�srwvs
* Fuel Ra

AL Fad aid Tempiate In or boa z..i.
Fuel Name TRIGA STu 20120 (IFE) ENGLAND

SNF ID 1043

Fuel Units & Descr: 2 - ELEMENT

Heavy metal Mass- EOL.0.376kg. EuL.0 367kg

adionuclide inventory WorKeSneet

,Fuel decay start date 2010

Estimates as of 2010
Template TRIGA-SS (LWAJ.-Zx. SST. 10 to 20%. U)

'Temptate Burnup(MWd): 6 65

Template BOL Heavy Metal Mass (tin) 0 000195

Estimated
Canister usage

18x)10
002

ROD Storage Site M5EEL -- Templtae Decay rTime: 5 years

II.Estimates m xX b Y. Yb Gamma Sources

11. Esh r m s - ^ I m xPhoton I 'Total

isFul Inehat . Bouldns inal Fuel Boundiy Fuel Energy Photonsisec
--. OA-Group - (bueunding)

Radionucllde
'- Ac-227

CQ/MWd From l- i nfln.- ---

Template Fuel Burnup (MWd) Burriup (MW) n (c) 9 nventones(Ci) Inventone(Ci)
c- 1-8.E-w

A Group - (bounding)

Avg. Uev
85173E-10 1063

2127
�00 I
E+001 8331E-03

1 4129E-06
1 4774E-07

063 .E+00
i

3 00E-05
0 00150

N Aq E+ DO I 3 14E-06

7.563E+1l1
6 441E+11
6611E+11
4096E.11

;063 2127 000E+00 137E-03 2 74E3 t

C1-36 10 63 21 27 OOOE+00 2.99E45 5.98E-05

- r 'i, 000E+00a t 91E-06 382E-06
Cm-243 10Wt - -- - --

E-05 .3 f
1063n

Cm-244 1 6962E-06
Co-60 12839E+00 106.3 2127 00u06+00 1.37E+01

10.63 21.27 0006+00 9636-01

01250 2974E+11
0 2250 3 6<74E+1
0 3750 2 763E+61
0 5750 2 344E+12
12500 I 006E+11Cs-1 34

Cs-135
rt ACF

21 27 0 00+0 3o-
1^500

2 7564E+00
1 5368E-02

21 27
0 06E+00 t
0 00E+00

1 327E-01 1 7
6 23E-01 2.2
1 64E+01 2.710663

2 195E+09
1 742E+07

I F 10 63 2127
1 3 t1111E-02 10 21 27

*.J 1-129 7.3684E-07 10 63 21 27

Kr-8 25263-01 10 63 2127

1Np237 12427E-06 1063 2127

Pa-231 38511E-09 103 2127

Pb-210 73880E-15 1063 2127

11 m-147 21023+0 1063 2127Pu-238133-3 106 2127

- Pu-239 5529.3E-03 1063 2127

3.5000 2 027E+06
5.0ooD 1 138E+010 OE+00 7 4t-M

0 00E+00 2 69E+00
0 00E+00 1 32E-05

0 00E+00 410E-08
0 00E+00 7 86E-14
0 00E+00 2 24E+01

537E+00n 7 0000 1238E*oo

2 64E-05 [ 110000 1 468E-01

I 47+-13
4 47E+01

0 00E+00 1t0E02 221E-02

O OOE+w0- 1 1gE U1V
n~~~~~ nn n 99"_0 4534

1063 E-03 1063221U27 Uttj++VA .

Pu-241 1 0195E-01 10.63 2127 000E+OO 1 +00 2 17E 9 0

2.3128E-07 0 07 000.00 246E-06 4 92E-06
Pu-2

4
2

Ra-226
Ra-228
Ru-1 06

52782E-14 1063 2127 OE+ 5 61E-13 1.12E-t2

1-6.i..tO1nU 2127 OwE+0 206E-09 41tE-09
1 V'I'o- I U

10 63 21,27 01956+000 9 77F:Jid9
10 63 0O0c+w

Se-79
Sn-1 26
Sr-90
Tc-99

I Th229
Th-230

I Th-232
Tt-208

6-- U-232

U-233
U-234
U-235

11 U-236
U-238

in063 OCOE+w0 2 59E-04
1.2167E-U0
2 6045E+00
A .d74tE-0

10 63 21t27 0.00E+00 2 77E+01 5 54E+01

1063 2127 - 0E+ 470E43 941E-3

. 1 37t136-10 163 2127 000E+00 1 46E-09

__ -t a1OVV I 09F.10
3292E-10
3 85E-10

I18090E-11 1063 zlc wcw .g,.v _

2.5278E-10 10 63 2127 0006+0 2 69E-09 5.38-E09

1.6947E-08 1063 227 000E+00 t.80E-07 360E-07
Utt*U 0 o'J . iA~lp" _ Thermal Pow.r _

4 8737E-08 0 0uut+UU 1 _ . _ _ __

I
a WEL+w I I vuc

-2 6194

1063
1063
1063

1 62E-04 -

O OwE+w0
4 1 vo-J2.70E 04

4 101 -04

33+1 7 54E+Ot

2127 0 006+00 1 696-6 3 39E-06
Niominal Heat Bloundingt

Output Hemt Output

(Wafts) l - (Wats) I'
I6 19Eer1 1.4E+00

[ To-ta Total
1063 00 01E-04

10 63 2127 0 0E+00
Y-90

I
Ii

Othe

Ti.
Tew

3 83E+01 7 67E+01 I

kcto Sunmmry, Bunup S
bon Sumrmary

From SFD

I ,, <Q{A.ws

see ic
Uised ICBases to-a e u~-n

Reactor Modertor LW AND u ZIRC HYDRIDE LW AND U ZlRv-HYDRJDE

Fuel Clading SST SST

BOL HNU Constituents U

_BOL Enrichment # 1994680851 | 10 to 201 _

Lnup Sumnma y(MW _Basis for burnup used In estimate:

10631-
Nominal

Boun-ding]

10 631
a -

*mrn1 tWp bken d f ht. SF0 (cmveldl ID ted)

v-dit bttS assured lobe 1We wrmal be4

___________

Estimeted Burnup/
Bumup Multipler Given Sumup _

I n~ i ~054
Estanated EOt HNMGIven EOL HU

100OD
:io2 .1 I .66

Boun."m~-
fleactr sbumupfora core removalt soiage, chPPs Or Otlr date cmvbfirmln y to aadatlvy ceased feo ruea

"Total bumrsp for at fue assodated wt~h tils woisheet must be deld~ed by S0L heavy metal mass to gel sPeafic bUmuHP values (MWdM)

M.9lCfl 2UU.i

DOEtSNFIREP-078
Revision 0

maacg - 20o 3
Page C-253 of C-581



L Fuel and Teiplate Infomtiou _ a
Fuel Name TRIGA STD1 2020 ARRR

SNF ID t. 780
Fuel Units a Desce 15- ELEMENT
Heavy Metal Mass: BOL.10275kg. EOL=8 178kg
ROD Storage Slte: INEEL

'Fue decay start date 2035
Estenales as ol 2010

Template TRIGA-SS (LWAJ-Zrx SST, 10 to 20%, U)
'Template Bumup(MWd). 6 65

Template SOL Heavy Metal Mass (M- o 000195
Template Decay Tanie- 5 years

11. Estmates r. m 1X Xb b __ Yb Gamma Sources

Radionuclide
Ac-227
Am-241
Am-242m
Am-243
C-14
Cl-36

,* . Photon TotalCi/MWd From I Nominal Boundmng Fuel Initial Actvity Nominal Fuel Bounding Fuel Energy Photons/sec
I Template Fuel Bumup (UWd)f Bumup (MWd)f (Ci) Inventories(CI) Inventornes(Ci) Group (bounding)

R8173E-10 ItV a A '.^n* -

I

<,vuv J wrAt+wA 1 70E-06
8331 E-03 2.000 38 3 00E+00 3 67E+00

eV
0 6466E.144129E-06 2,000 38 2 83E-03 5 65E-C

4774E-07 2,000 38 A 2 96E-04 5 91E-C
1 423E+14
1.212E614

1 2,0u0 38 4,000 76 E-01 5 15E-01

Cm-243
8 4,000 76 0 006.00 5 63E-C
b 4,000 76 0 00E+00 3 59E-C
3 4,000.76 0 00E+00 3 39E-CCm-244 1 6962E-06

Co-60 0 00E+0 2 57E+(

1 13E-02
7.18E-04
6.79E-03
5 14E+03
3 62E+02
1 29E-01
1 IOE+04

02250 6 536E+13
03750 3.317E+13

00(

o1250

^A^*r n^ ;

a BI54 -oz 2,000.38 1 81E+02

Cs-137
Eu-1 54

32195E-05
2.7564E+00
1 5368E-02
2 9293E-02
7 7158E-01
I 1111E-02

2.000 38 6 44E-02
4 410E+14
I 893E+13
3 St43E14

2,000 38 4,C
2,00 38 4.000 76 i

5r

51E+03
5 15E+01

Eu-155 2,000 38 4,000 76
Fe-55 R

0
17E+02

4,000 76 00E+D 3 09E+03 _Z7sooH-3 4,000.76 0OOE+00
1-129 7 3634E-07

2 5263E-01
1.2427E-06
3 8511E-09Pa-231

Pt-210
Pm-147
Pu-238
Pu-239

2.0D0 38 4,00076
2,000.38 4,00076
2,000.38 4.0D0 76
2,000 38 4,000 76
2,000 38 4,0GO 76
2,000 38 4,000 76

O.OOE+00 1 47E-03
0 OOE+00 5 05E+02
0 OOE+00 2 49E-03
0 OOE600 7.70E-06
0 OOE+00 1.48E-1 I

445E+01
t.95E-03
01E+03

4 97E-03
154E-OS

5 0000 2 103E+.03
7 0000 2.380E+02

110000 2711E.01

3 2500 3 814E+tS

L
L

2 96E-1 I

1 0383E-03
s 5293E-03
2 127BE-03

4,000G76 0 OOE+00 2 08E+00
4,00076 000E+00 1 11E+01
4,000.76 0 OE+t00 4 26E+00

8 41 E+03
4.15E+00

Pu-242
Ra-226
Ra-228
Ru-1 06

2 000 38
2,000CO8
2,000.38
2,00038

4,00076
4,0D0 78
4,00076
4,000 76

2 04E+02 4 08E.02
4 63E-04 9 25E-04

9.1684E-02
1.301 6E-05
1.2167E-0O

0 OOE+00
0 OOE+00

2.11E-10
7 74E-07
3 67E+02
5 21E.02
4 87E-02
1 04E+04
I 77E+00

2,000 38
sr-90
Tc-99
Th-229
Th-230

+00 2,000 38
-04 2,000 38

2 43E-02
5 21E+03

4,000.76 0 OOE+DO 8 85E-01
4,000 76 0 00E+00 2.74E-07
4,00 76 0 ODE+00 3 62E-08
4,000 76 0 00E+00 5-06E-07
4.000 76 0 ODOfkdF 3t 3E-M

2 5278E-10
I 6947E-08
4 8737E-08
1.2203E-07

U-232 ,00076 0 ODE+00 9 75E-05
.76 0 OOE+00 2 44E-04
.76 0 OuE+00 3 19E-04
1 4.36E-03 0 00E+00

5 49E-07
7 24E-08
I O1E-06
6 78E-05
1 95E-04
4 88E-04
6 37E-04
4.36E-03

I 5925E-07 2 rvv1 ^Q

Thermal Power
N Inl Net Bounding .
I Output- - Heat Outpult

(Watts) (Wef~ts)
I 16E.02 2.33E+02

-2 6194E-06
12693E-05U-236 2.000.

U-238 -3 6331E-08 2,000.38
Y-90 2 6060E+00 2,0^0 38
Other Radronuctides
l Template Seletion Semum , Burmup Summuary. a Checb

2 77E-03 2.70E-03 2 77E-03
0 OOE+00 521E+03 1 04E+04

721E+03 1 44E+04

Total Total

=

. I --.
From SFD

Reactor Mod-ater LW AND U 2RC HYDRIDE LW AND
Fuel Clarig .... ST

OL HM Constituenls U
OL Enrichment % 19 6496j3504 I

Usd Basis for Parameter DIfferences:
U ZIR HYDRIDE

I
Burnup Summkary (MWd)f

uA-- A I From SFD 0 Estimate

:heckt,

Estimated Bwiup/
Bu.up Multiplier G =ven Bur.up

ceh.. ^AR eacto ch r,trh w - -a ,a m v~ -, , , . - - - -- -- - .
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L Fuel and Termplate Information .
Fuel Name TRIGA STD 20/20 MNRC

SNF IDt 1053
Fuel Units & Descr 8 -ELEMENT

Heavy Metal Mass BOWL3 962kg. EOL-3 962kg

ROD Storage Site [NEEL

'Fuel decay start date 2035

Estimates as of 2010
Template TRIGA-SS(LW/U-Zrx SST. 10Dto020. U)

Template Bumup(MWdi: 665

Template BOL Heavy Metal Mess (M) 0 000195
T.rnibt. Der Tlmee 5 years

Estimatled
Canister usage:

18'xt10'
0 07

I- 1, b Y I Gamma Sources

,1I.-Estt ates - - v . -- gn _A -b V~ ZE e PhPhon Total

Radionuclide

Ci/MWd From Nomnal Bounding Fuel Initial Activity Nominal Fuel -Loundng Fuel

Template Fuel Bumup (MWd)W Bumup (1MWd)` i(CI) l inventones(Ci) InventoriestCI)
lfin.r A ._ 00.E+00

rroun I boundinq)

AC-227
Am-241
Am-242m

8 O wU

000 O wE+00 OwOE+00
O 00E+0w 0 w0E+w0

E+w
E CO

_ 00150 4193E+07
0 0250 0000E+000wOE

0Dw A 00E+ 00

Arn-243 0 00 0OOwE+w0 u wctw v .-

,1 C-t4 12871E-04

Cl-36 2 8120E061 7~?E-4J6

0 w O 0 wE+00

OC( O0 wOE+w

0o00 +00 0OwE+00
- Gm-243

Cm-244
CO-60
Cs-1 34
r2s-135

t 7940E 07f

5 3 498E+04

o 4831E+06

I 9636E+06

o 38410E+07

4 8 5180E.04

00 4 1836E+03

1 6962E-06
128'39E+00
9 0541 E-02

0 00 0 OOE+00

0Dw 0O wE+w0

000
oa

I Cs5-137 0 00

00wE+00 0 wE+00
0OwE+00 O wE+wO
0 wE+00 O0wE+w
0 w0E+w O 0wE+00
OOE+00 0E00+w0

018500 653'+02

1 ^so 3.90SEt01

Eu-t 54 000 0 0E+00 I 17500
0 OOE+00 I z2sv

Eu-155 ArM Or E+O _
Fe-S 7 7158E-01uwu ____

H-3 t1.1 I 11 E-02 0 w O 000 0 O0 0E+006w 0

1-129 7-8tE6-07 000 000 0 0 O00E+w0

Kr-^S 2 5263E-01 000 000 0 0E+0 0 OOE+00

i Np-237 1 2427E-06 000 0n00 00 06+00 O.OOE+00
UtW t

O.
COE+wO 6.433E+00

5751E+00
2.471E+00

70000 2Z_44E401

00_U .+O0
000

0 6E+00 j 1 0000 3270E-02
0OwE+00
0 w0E+OO
O.w0E+00
000wE+00
00wE+00

Pu-239
PU-240
Pu-241
Pu-242
Ra-226

0.w0 0 006E+0
000 0 0wE+00

0 w O006wE+w
0w O^E+^w

21278E-03
1 0195E-01
2 3128E-07
A52782E-14

0 OOE+00 0OE+00
00wE+00 00E+00

O w0

Ra-228 1.9338L-110
Ru-106 9 168464E02

- 0 00
0 00
0 00
2 Ow

0 00+00 O0OE+00
0 0wE+00 0 00E+00
0 00+w00 0 00E+00
0O0^E+wO O OwE+wO

0 OOE+00
0 OOE+00

Se-79
Sn-126

-05 0 00 0AOw O.C

2 6045E+00
4 4241E-04

OwE+00 0 w0E+OO
0 06E+w O 00E+w0
0 00E+00 0 00E+O0
0 0060 00060

O0E+00 0 OOE+0w
06 OOE+00 0 00w+00Th-229 1.371

Th-230 1 809

Th-232 2 527

Tl-208 1 694

0 00
0 00
000
0 00

000
000

E+Ot

006E+OO 0 00 i;00060 H _________O wEhema Pwe
E-08
~-08

On
00 000 0 00+00 0 00+0 0 006E+0O

00 uU ^ t^t.s - ^;nX nOcu
o Therat Pouwer

U-233
U-234
U-235
U-236

- Y-90

41 I
000
000
O.w0

0 006+00 uw wI-

2 6194E-06

O wDE+w0
1 .69E-03
0 OOE+001t2693E-05 00 0 00

-3 6331t-08 000 0 00

2 6060E+w00 0 0 00

bO OOE+w0 O wE+w0
1 69E-03 1 696-03

0 OE+00 0 OE+00
1 07E-03 07E-03

0D006+00 0006E+00

Nominal HHat eaoundOin
.upt-Head Output
71=S-05 Matta)
7.ta 4E45 7Ja4E-05

TotJl T OtJ

0C

d" --
I

Template Selection Summary -

Fron

Reactor Moderator LW AND U 2

Fuel Cbaddrng
BOL HU Constituents

BOL Enrichment% 1974

Bumrup Summary (MWd)f

- -- rlff.-.
. .__ 

I

usen .-- '
0111061 LW AND U ZINC KYORIOEI

U

From SF0 I E

_ BASis for bumulp used in estimate:

ted
ter urntp tak driectly her SFD (CeW&Wd b 114)

bun" ba assrned lo be twite nnaI bWrs
.0 I

Nominal
Bounding

Checks

0 001

Burnup Multiplier Estnmed S tups

Nomunld0
Boundino I



Fuel Radionuclide Inventory Worksheet
L Fad and Tenplate lnformabonx : Z D

Fuel Name TRIGA STI 2020 MNRC
SNF ID*-. 1054

Fuel Units & Descr? 84 ELEMENT
Heavy Metal Mass' 801-41 605kg: EOL=40 555g
ROD Storage Site INEEL

'Fuel decay start date. 2035
Estimates as of 2010

Templaite TRIGA-SS (LWAJ-Zcx. SST, 10 to 20z%. UL
'Temptate Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (T): 0 000195
Template Decay Tam.: 5 vyer

Estimated
Canister usage

18,s1O'
0 760

-

li. Estinttates % , - m X, Xb ' - I - Gamma Sources
-

- Photon Total
CQIMWd From Nomttinal Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energy Photonstsec

Template Fuel Bumup (MWd)f Bumup (MWd)i (C;)1 Inventories(Ci) Inventories(Ci) Group (bounding)
QS17Fo~n snn~u on^AQ nnz n

Radionuclide
Ac-zi

Am-241 t 8331E-03 tC
Am-242m I 4129E-06 tC

owUc+w 0554E-07 1 I7tE-u6 Avg MeV
+00 1 84E+00 3 67E+00 O OtSO

. A~r n ^ 0015^0
I 4zt-03 ZiWL-lJ 0 0250

4774E-07 1.002 34 2a 2 96E-04 0 0375 6071E+t13
2871 E-04 1,002 34 2.004 68 a 2 58E-01 0 0575 6232Et13

1,002 34 2.004 68 0 00E+00 o c850 3.861Et13
Cm-243 1,002 34 2004 68 0 OOE+00
Cm-244 2,004 68 0 O0E+OO 1 70E-03
Cv-60 14 68 0 O0E+OO 1 29E+03 2 57E+03

01250 . 2.804E+13
0.2250 3.275E.13

03750 1 662E+13
OS750 2210E+14
0 8500 9 483E.12

Cs-134 90541 E-C 9 08E+01 1 82E+02
Cs-135 3 2195E-05 1AC 3.23E-02 6 45E-02
Cs-137 2 7564E+2O 1.002 34 76E+03 5 53E+03 I 12500 1 926E+14

1 5368E-02 1,002.34 3 08E+01 1 7500 1.284E+11
--02 1,002.34 2,004 68

H-3
7

1.00234 2.004 68 0 O0E+00 2z7500 642E+09
2.2500 2.0692+t11

1,00234 2,004 68 0 O0E+00 1
1-129 4 2.004 68 0 00E+00 7 39E-04

911E+08
077E+03 LUKr-85 0 00E+00 2 53E+02 k

Np-237 12427E-06 0)0+00 I 25E203 2 49E203 11 l
Pa-231 3 85t1E409 1.002 3

73880E-15 1,002 34
7 72E-06
1 48E-11

1,002 34 2.004 68 0 00E+00
PU-238
Ptu-239
Pu-240
PU-241

4 2,004 68 0 00E+00 t.c L4 2,004 68 0 00E+00
2 1278E-03
1 01952-01
2 3128E-07

5 54E+00 1.11E+01
2 13E+00 4.27E+00
1 02E+02 2 04E+02

1,00234 4
14 1,002Z34

Ru-106
Se-79
Sn-126 12167E-05

2 6045E+00
4 4241 E04

1,002.34
1,002 34
1,002.34
1,002 34
1,002 34
1,002 34
1,002 34

2,004 68 0 00E+00 I 94E407
2,004 68 0 00E+00 9 19E+01
2,004 68 0 00E+00 1 30E402

4.64E-04
1 06E-10
3 88E-07
1 84E+02
2 61 E02

0 00E+00 I 22E402 244E402
0 0OE+00 261E+03 522E+03
0 00E+00 4 432-01 8 87E-012,004.68

2,004 68 C 47
Th-230
Th-232
Tl-208

1t002 34 2;004 68 0 00E+00 1 81 E-08
1,002 34 2,004 68 0 O0E+00 2 53E-07
1,002.34 2,004 68 0 00E+C0 1 70E-051 6947E-08 340E4-5

U-232 4 8737E-08
U-233 1 2203E-07
U-234 1 5925E-07
U-235 -2 61942-06
U-236 12693E-05
U-238 -3 6331E-08
y-90 2 6060E+00
Ottter Radionuclides

2,004 68 0000E+0 4 89E-05 9.7
2,004 68 0 00E+00 1 22E-04 2 4
2.004 68 0 00F+C t 60E44n I 311 4F r4

Thermal Power
Nominal Heat Bounding -

Output Heat Output
(Wats) - (Watts)
5.83E+01 1 17E.022 34

000 1 78E-02 1 51E-02 1 78E-02
2.00468 0 OE+00 I 27E-02 2 54E-02

0.00 I 12E-02 1.12E-02 1 12E-02 .
2,004 68 002E+00 2.61E+03 5.22E+03

3 61 E+03 7.23E+03

lBasis for Parameter Ddflerences:

Total Total

iiit. Tennp
IT fempt

.

turnup Sunnmiary, arnd (

ED I Used
Reactor Moderator LW AND U ZDRC HYDRIDE LW AND U ZIRC HYDRUDE

Fuel Ctaddmg SST SST
BOL HU Constltutents U U

BOL Enrichment %: 1974990819 10t10201

L
.5.

Bumup Summary (MWd)
0

From S
Nominal |Z-Z

Bounding

Locass *rr umup user in -Stinate
Esthimetd|

1,002.34
2 004 68

Mnnat bmn caabited hom the heavynrtal mass dewoyed
o19hd bliun assuned tb be WMX W bfrfn

Estimated Bumupf
R A tS9 AISumup mumpiler GIV

BNomhal:g
Boundmng-_

Estimated EOL HU/Given EOL HNM
1 0:0:071

1 41
_ . . _

'Rea ctorshutdown, core moval, storage shpping or other date connmng tht nradation ceased for fuel

'Total burriup for al kud assodated mith this worksheet must be divided by OL heavy metal mass to get specific bwnup values (MWdM7)

�1��

DOE/SNF/REP-078
Revision 0

March 2003
Page C-256 o C-581



Fuel Radionuclide Inventory Worksheet - -

;L Fuel mid e --late d o n

_ Fuel Name TRI1GA STD 20/20 SOLVENIA
SNFIDt-731

Fuel Units & Descr: 10 - ELEMENT
Heavy Metal Mass: BOL.4 949kg, EOL=4 754kg

ROD Storage She, INEEL

I IL Estimates - - -I- m

'Fuel decay start date: 2010
Estimates as of 2010

Templte TRIGA-SS (LWAU-Zrx. SST. 10to 20%. U)

uiempmlae Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (MT): 0000195

Templtae Decay Tnie 5 years

Estimated
Canister usage

18 xt0
I-009-

.0 -.-
X _ _ h Yr Yb - . am . .... r- -

i _ 7s
rno

CutMWd From Notinual ^ Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Ene

Radionuclide - Template - Fuel Bumup (MWd)f Bumup (MWd)
2  

- (Cl) Inventories(Ci) invent Ies(C) Grc
A -- .- - . n nn-.n-. .- V q S9E-07 a A..

wrgy Photonstsec
rtup '(bounding)
3UV

35173E-10 l tic bZ c | w , ;>:scw 6_4,-0 _." .

8331E-03 1866 E+0D 3 42E-01 6 o4E-01

Ar-242rn 4129E-06 37323 0 OOE+00 2 64E-04
37323 0 00E+00 2 76E-05Arn-243 4774E-07

G-14 373.23 O0wE+w0 2 4
o0375 1 130EO13
00575 1 160E613
00850 71880.12

CA-36 186 62 373.23 0 wE+00 I 051-03

- Cm-243
Cm-244
Co-60
Cs-134

t Cs-M13

i__ Cs-137
Eu-154

186 62 373.23 a 6 70E-05 0 1250 s200E+12
186 69 17129 6 33E-04 0.2250 6 098E012

, OU ___ __

E+w0 186 62 37323 1 40E+02 4 79E+02 0.3750 3 094E+12
>^,^* on . s ^r~I

i4E-02 186 62 I 69E+U1 3 20-+U1 o 575^v

32195E-05 186 62 601E-03

2 7564E+00 18662 373 23 0 00E+00 5.14E+02 1
1 5368E-02 373 23 0 O0E+00 2 87E+00

373 23 0 OOE+00 5A7E+OO

t 20E 02
03E+03

S 74E+00
09E+01

2 88E+02
4 15E+00
2.75E-04

Eu-155 29293E-02

1 7500 2.3900.10
22500 3.852+E10
2 7500 3 0570+08
3.5000 3 588E+071 e55

1-129
-J Kr-155

Nn-237

373 23 0 00E+00 14
562 373 23 0 0OE+OO

186 62 37323 7 0000 IM7E+02

186 62 +01 9 43E+01 7 10030

1.2427E-06 186 62 2 32E-04 4 64E-04 tt oooo
1 440-06

3.8511 E-09 +DO 7.19E-07 2 44E-06

I PD-210 738801E-15
I Pm-147 2.1023E+00

*J Pu-238 1 0383E-03
I PU-239 5 5293E-03

Pu-240 2 1278E-03
Pu-241 1 0195E-01
Pu-242 2 3128E-07
Ra-226 5 2782E-14
Fta-228 1 9338E-10

OOOE+00 138E-12
0 OOE+00 3 92E+02

373 23 0 OOE+00 1 -4E0-
373 23 000E+OO 1 03E+t
373 23 0 00E+00 3 97E0-
373 23 0 00E+00 1.90E+1

2 76E-12
7 85E+02
388E-01
2 06E+00
7.94E-01
3 81E+01186 62

186 62
186 62
186 62

373 23 4 32E-05 8 63E-05
985E-12 1.97E-1I

Ru-1 06
Se-79
Sn-126
Sr-go

9 1684E-02
373 23 0 OOE+00 3 61E-08
37323 0 0OE+00 I 71E+01
373 23 0 OOE+00 2 43E-03

7.22E-08

37323 0 C
+00 186 62
E-04 186 62

373.23 0 C 0 4 86E+02 9 72E+02
826E-02 1 65E-01
2.56E-08 5 12E-0813713E-10

1U0E-11
186 62
186 62 0 OOE+00 3 38E-09

0 OOE+00 - 4.72E-08Th-232 2.5278E-10 186 6
TI-208 1.6947E-08 186 6

U-232 4 8737E-08 1866

U-233 1.2203E-07 1866
U-234 1 5925E-07 1866
U-235 -26194E-06 1866

U-236 12693E-05 186.6

000oE+00 3.16E-06
0OE+00 - - 9tOE-06

6 75E-09
9 43E-08
6 33E-06
1.82E-05

i

373 23 0 O0E+00 228E-05
37323 OO0E+00 2 97E-05
0.00 21E-03 I 63E-03

37323 0 O0E+00 2 37E-03
O000 133E-03 1 33E-03

37323 0 OOE+00 4 86E+02
- - - 6 73E+02

1i ,~~1 . 1 . 1~ -W . -aS

4.

I

Thermal Power
Normnal Heat Bounding
g Outpul) 'Heat output

Wa)- 'Watts)
1 09E+01 2.17E+01

Total Total
j -U-238

_ y-90
Other F
ilt T.^

a 6331 E-08

E+03

~IA
Template Selecon Summary

From SF0
Reactor Moderator LW AND u IRC HYDRIDE |LW AND u

Fuel Cladding -^T

BOL MM Const ituents: U
B. Enrkhment %- 19 76747705 1a

Burtup Summary (MWd)
5

From SFD Fs
Nominal 16

Boundcag _

oChecks

BasIs for Parameter Diterences

U ZRC HYDRIDE
SST

atead
186 t!

= 3732

Easis for bumnup used In estimate: -

omnal Wififp tbken drecy tonm SFD (carled to b-dj
B=4ng bttLp aosunedto be tale nwruial bear8 I -

EstInated EOL HMtGiven EOL HM
1.00~

Estimated iumupf
r^.. .. nlwuurnup mun p w bn en Duinup

.111No-inal I IV

i I B ourndirg 2 t1 3 _ _ _ _ _ _ _ _ _

iReactor shutdown, com removal. storage. shipping or otr r date confirrmng tat Irradation ceased for fuel
4
Total bumup tor all uel associated wlth tils workisheet must be divded by i00L heiavy metal mass to get spedfic bumup values (MWtOMI)
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Fuel Radionuclide Inventory Worksheet
L Fue anid Tempillate ion ,

Fuel Nwn*: TRIGA STID 30d20
SNF ID 11 995

Fuel Units & Descr 19. ELEMENT
Heavy Metal Mass: BOLt16 625kg: EOL.16 433kg
ROD Storage Sde: INEEL

'Fuel decay start date 2035
Estimates as of: 2010

Template: TRIGA-SS (LW/U-Zn. SST. 10 to 20. U)
'Tempbate Bumup(MWd) 6 65

Template SO Heavy Metal Mass (MT)o. 0000195

Esimated
Canister usage

1 8x1 0
1 017

Template Decay Time 5 years

H. Esumates f - - - I m x bY Yb I Gamma Sources

PhoIton Total -
Ci/MWd From Nodinal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd Bumup (MWd)
2

(Ci) Inventories(a) Inventones(Ci)
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
Am-241
Am-242m
Am-243
C-14

366 38 0OOE+00 1.56E-07 312E-07 I Avg MeV
6&72E-01 0 0150 5 922E613

00250 1 303E,13
00375 1 1106+13

28716E-04 183 19 366 38 0 00E+0
Cl.31 2at20E46 183 10 -3fi-,at n MrvM 51FICP`
Cm-243 1 7940E-07 18319 36638 000E+00 3 29E-05
Cm-244 6962E-06 18319 36638 0 OOE+00 3 11E-04 621 E-04 I 0 2250
Co-60 1 2839E+00 183 19 366 38 0 00E+00 2 35E+02

36638 0 00E+00 1 66E+01
366 38 0 00E+00 5 90E-03
366 38 0 00E+00 5 05E+02
366 38 0 00E+00 2 82E+00

4 70E+02 I 03750 3 0386E.12
3 32E+01 0 5750 40386E13
1 18E-02 0 8500 1 733E+12

Cs-137
Eu-I 54 5368E-02 183 19

3 520E613
2-346E+10

Eu- 55 18319 366 38 0 00E+00 5 37E+00
Fe-55 183 19 366 38 000E+00 1 41E+02 2 83E+02
H-3 111E6-02 183 19 366 38 000E+00 2 04E+00 4 07E+00 3 5000
1-129 7 3684E-07 183 19 366.38 000E+00 1 35E-04 2 70E-04 5 0000 2 023E+02

366.38 0 00E6+00 4 63E+01 9 26E+01 1 7 0000 2292E601
2 28E-04 4 55E-04 t110 0 2 612E.00

41 E-06
Pb-210 7Z880E-15
Pm-147 2.1023E+00 183.19
Pu-238 I 0383E-03 18319 36638 0 00E+00 1 90E-01 UPu-239 183 19 366.38 000E+00 1 01E+00

366 38 0 00E+00 3 90E-01
36638 0 00E+00 1 87E+01
366 38 0 00E+00 4 24E-05

Pu-241 1 0195E-01 18319
Pu-242 23128E-07 18319

2 03E+00
7 80E-01
3 74E+01
8 47E-05
1 93E-11
7 09E-08

Ra-226 5 2782E-14 18319 366 38 0 00E+00 9 67E-12
Ra-228 1 93386E-10 18319 36638 000E+00 354E-08
Ru-106 91684E-02 18319 36638 000E+00 168E+01 336E+01
Se-79 1 3018E-05 18319 36638 000E+00 238E-03 477E-03
Sn-126 1 2167E-05 18319 36638 000E+00 223E-03 446E-03
Sr-90 2 6045E+00 183 19 366 38 0 00E+00 4.77E+02 9 54E+02
Tc-99 44241E-04 18319 36638 000E+00 8lOE-02 1 62E-01
Th-229 13713E-10 - 18319 36638 000E+00 251E-08 502E-08
Th-230 1 8090E-11 18319 36638 000E+00 331E-09 6 63E-09
Th-232 2 52786E-10 183 19 366 38 0 00E+00 4 63E-08 9.26E-08
Ti-208 6947E-08 183 19 366 38 0.00E+00 3.10E-06 6.21E-06

9* - --rt Jw 1W 1Y Jw -o O0+ u 93 11.7suew I I nermal Power
183 19 366 38 0 0E+00 2.24E-05 4.47E-05

6638 ,Ri0 wE+00 92 SF- S w4F-flS
Noitnal Heat Bounding

output Heat Output_
(Watts) ( (watts)

-

U-235 0w0 7.1 9E4-3 6 71 E-03 7.19E-03
319 366 38 0 00E+00 2.33E-03 4 65E-03 I 1 07E+01 2.13E-01

7E4-3 4 46E-03 4A7E-03 Total Total
DE+00 4 77E+02 9 55E+02

6 60E+02 1 32E+03
TIL Tempate Selection Sanmry, Bunup Sumry. andi Checksar > -~ - - l
TempaieS Sumrary -________ |

From SF0 Used Basis for Parameter Ditferences:
Reactor Moderator AND u atc HYDRIDE LW AND UZRC HYDRiDE

Fuel Cladding 5ST SST
BOL HMt Constituents U

0OL Enrichment % 20 10to201

Burnup Summary (Md)_ Basis for bumup used in estimate-
From SFD Istmatd -

Nomi 183 19 No binanpch bualailae tie iiea1 meala mass destroyed.
Boundtmg | 3663 6.38 507nup assumed I be tae n rnmnal 5tnup

IChecks

L
U-

UEstimated Bumupf
hive RinumBumup Mulitifr

Nominal
Bounding

Estimated EOL HMtltven EOL Ht
i tw10

'Reactor shttown, core removal. storage, shipping or other date confirming that irraiatson ceased tor fuel

'Total bumup for al fe associated web this worksheA must be clivided by 6OL heavy metal mass to get specitic bumup values (MWdMT)
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E..-I O.,.~~iA1i.n IvntnnlvWorktheet -

L Ful and Templatc l-nutiou j
Fuel Name TRIGA STD 30/20 MNRC

St.F D #- 7034
Fuel Units & Descr 6 -ELEMENT
Heavy Mtal Mass 8OL.4.974kg EOL4974kg

ROD Storage Slte INEEL

'Fuel decay start date 2035
Estimates as of 2010

Template TRIGA-SS (LWAU-Zrx. SST. 10 to 20% U)

aTemplate Bumup(MWd): _ 665

Template OL Heavy Metal Ms" (MT). 0 000195

-Template Decavre- 5 years - --

Estimated
Canister usage

t18x10
1 005 1

-- .- - -. a CZ-isSure
m xX u . . ... _--

It Esonsates - -t ii -m
.I ' _ Photon Total

- CUMWd From, Nominal Bounding Fuel Instial Activity Nominal Fuel Bounding Fuel , Energy - Photonsisec

Radionuclide - Template Fuel Bumup (MWd)c Bumup (MWdf -9 (C) - Inventories(Ci) Inventories(CO) Group (bounding).

Ac-227 8 5173E-10 000 0 0 0 O00E+00 0 00E+00 0 00E+00 Avg MeV

Am-241 1 331 E-03 0 000 0 005+0 0 00E+00 0 00E+00 0 01t0 5 280E+07

- .- I Al 9QF: 000 0 00 0 00E+00 0 00E+00 0 005+00 0 0250 0000E+00

Am-243 1 47n j 000 O0 00E+00 O 0375

C-14 000 000 +WO 0 00E+00 00C

CI-36 000
000

O 005E+00 C
_ _ 

.

- Cm-243
Cm-244
Co-O0
Cs-1 34

00C

0 00E+00 0 00E+00
0.00E+00 0 00E.00
0 00E00 0 t0E+00

o 1214E+07
4297E+07

03750 1 072E+05
12839E+C0
9 0541E-02 0 005+00 0 OOE.00 0 006+00 0 5750 5 275E+03

3 2195E-05 0 00 0 00E+00 E+00 0 8500 8 232E+52

2 7564E+00 000 0 00E+00 12500 4 899E+01

1 5368E-C 000 0 00E+00 1.is00 Z-397E+01

Eu-155 200 000 0 00E+00

Fe-55
II H-3

111-29
*Kr K-95

000 000 0 WE+00 0 0W+00
000 i OWE+00 oC

0 00
ow-

2 5263E-01
1 2427E-06
3 8511E-09
7.3880E-15

0 00 -0 0E+00 0 00E+00
0 00 - 0 WE+00 00 0+W0
000 0 OE+00E+ 0 00E+W
0 00 00.E+00 0 00E+W
0 00 0 6E+00 000E+00

00( 5 0000 3 099E+00
7 0000 3567E-01
11 0000 4 1OE102

Pa-231
! Pb-21 0

t Pm-147
a-1 Pu-=3

Pu-239
Pu-240
PU-241
Pu-242

_ Ra-226
Ra-228
Ru-1O6

I Se-79
I Sn-126

Sr-9O

00E+00
0 00E+00

000
0 00
0 00

000

000

0 0E+00 0 0E+00 0 0E+00
0 WE+00 0 0E+00 0OWE+00
0 0E+00 0 .E+00 0 W.E+00
0 W0E+00 0 00E+00 0 00E+W0
0 0WE+00 0 0E+00 0 00E+00
0 00E+00 000E+00 0 00E+W2 3128E-07

5.2782E-14
1.9338E-10
9 1684E-02

000 0 00E+00
0 00 0 WDE+00
0 00 0 WOE+00
0 D 0.00E+00

E+Wo 0000E+0
E+00 0 00E+00
E+00 00.E+00
E+W0 0 00E+00
E+Wo 0 W1E+00

000
000
OW0

44241E-04
1.3713E-1 0
1 8090E-11
9 5278F-10

0 00 0 00E+0 0 WE+00
0 00 0 E+00 0 00E+00
0 00 0 DE+00 0 W0+W
0 00 0 00E+00 0 00E+W - 0000E+0

0 00E+00
p

I 1-208
-~U-232

.6947E-08
4 8737E-08

0 00 0C
0 00 OC
0 00 O.C

0 00 OC
000 OC
00 - 2

0.W0E+00 -0.WE+00
) -0 E+00 jo Tbernal Power

000O+00+W Nominal Heat Bounding-
__

U-233 1.2203E-(
U-234 1 5925E5-
U-235 - -2 6194E-

E+W 0 WOE+W0 Ou, , Heat output

000

U-236 1.2
U-238 -3 6

Y-90 26
- Other Padionuclides

11. Temptate Sedeebon Surio
I Tempate Selection Sumrary

Reator Iodetor LW ANC I

V I_ Fuel Cbadding

2693E54
M33 E-
060E+

ry. B-R

om SF

000 000
000 0 00
000 - 000

0

2.13E-03 2 t13E-03 - (Was) . (WaS)
0 00E+0 0 00E+00 98E-05 8.98E-05
1.34E-03 1.34E-03 Total Total
0 W0E+00 0 00E+00
0 00E+00 0005+00 I

r-D | Basis for Parameter Differences-
: HlDRIDEJ ZIRC HYDRIDE LW Al

SST =IOL HM Constituents
I B OLEnrichment % 19 82495894 1010201 - - -20 -

_

I- -- _...-I 1.

I
Burnup Summiary (MWd)'

Nom
Boundmig |

i Estimated -

0001 NDM Ni buesip taknliret dvcy kas SFD trulveited 6 M~d)
=1 ustx assused ID betwice sse"ii burnSi

Checks

I Estimated Bumupl
Bumup Multiplier Gien Suup Estimated EOL HMIGhven EOL HM

I n

INomlnal | O I t 1

I Bound mig | O-t __

-_ 'Reactor shutdown, core removal Storage, shppimg or other date confirmaeg that Irradabon ceased tor fued

Total bunup for all fuel assocsted with this woittheet must be dvided by BOL heavy metal mass to get specific bumaup values (MwMT)

March2003

DOE/SNF/REP-078
Revtsloni 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenplate nf sd3, w ,d

Fuel Name: TRIGA STO 8.5Z20
SNF ID r ZS2

Fuel Units & Descr 50- ELEMENT
Havy Metal Mass: BOL=9 37kg EOL=9 07kg
ROD Storage Ste: INEEL

'Fud decay start date: 2035
Estimates as of: 2010

Tempbtete TRIGA-SS (LWIU-Znx, SST, 10 to 20%. U)
"Terrplate Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT): 0.000195
Tm-lal. Decay rmT S years

Estimated
Canister usage

18'x10 I
045

H. Estimates - s m - x.- Xb b y. yb GammaSources
- - _ Photon - Total

CUMWd From Nominal Bounding Fuel Initil Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Burnup (MWd)1 Burnup (MWd)

2  
(Ci) Inventories(Ci) ' lnventories(Ci) Group ' (bounding)

- - -- - -7 a L s-,nAL2 77 n A>AA O 7..
AC-iS! b al t -1 U Zoo i38 57Z ( 7 UU0+Uu 44t-U07 4 8E-U0 I Avg MUe

8331E-03 286 38 57276 0 00E+00 25E-01 1 05E+00 I 0,0150 9257E413
3138 57276 000E+00 405E-04 809E-04 0.0250 2037E+13
3 38 572 76 0 00E+00 .23E-05 8 46E-05 I 00375 1 735E+13

0 00E+00 69E-02 7 37E-02 00575 1 781E+13
1 61E-03

Cm-243 1 7940E-07
00850 1 103E+13
01250 8010E+12

Cm-244 1 6962E-06 286 3
C0-60 1 2839E+00 286 38 572 76 0 O0E+0
Cs-134 9 0541 E-02 286 38 572 76 0 ooE+00
Cs-135 32195E-05 286.38 572 76 0IOE+00 922E-03 1 84E-02 I 08500 2.709E+12

572 76

Eu-155

0

0

00E+00 7 89E+02 1 58E+03 1 2500
+00 4 40E+00 8 80E+00 1 7500 3 668E.10

5 502_+13

22500 5912E+10
Fe-55 7.7158E-01
H-3 11111E-02 286 38 57276
1-129 73684E-07 28638 572.76 0 100E+C
Kr-85 2.5263E-01 286 38 - 572Z76 0 00E+OO 7 23E+01 t 45E+02 7C L.Np-237 12427E-06 286 38 572 76 0 0OE+OO 3 56E-04 7.12E-04 11 0000 3947E+00

572.76 000E+00 1 10E-06 2 21 E-06
572.76 0 0E+OO 2.12E-12 4 23E-12

+00 6 02E+02 12oE+03
Pu-238 1 0383E-( 5 95E-01 LPu-239 5 5293E-03 286.
Pu-240_ 2 1278E-03 286 38 572.76

28638

Pa-226 52782E61

572 76 0 OOE+00 2.92E+01 5 84E+01
572 76 0 OOE+00 6 62E-05 1.32E-04
572.76 00OE+00 1 51E-11 3 02E-11
572 76 0 00E+OO 5 54E-08 1.11E-07
572 76 0 OOE+00 2 63E+01 525E+01

Ra-228 1 9338E-10
Ru-I 06 91684E-02 286 38
Se-79 1 3018E-05 286 38 72 76 0 OOE+00 3 73E-03 7 46E-03

I 2167E-05 286 38 572 76 0 OOE+00 3 48E-03 6 97E-03
572 76 0OOE+00 746E+02 1 49E+03

76 0 0OE+OO 127E-01
Th-229
Th-230

2.53E-01
7 85E-08

8090E11
Th-232 5278E-10 286 38
Tl-208 I 6947E-08 286 38 572 76 0 O0E+OO 4 85E-06
U-232 4 8737E-08 - 28638 - 57276 0006+00 1 40E-05
U-233 t2203E-07 286 38 572 76 0 OOE+00 3 49E-05

9 71 E-06
2 79E-05
6 99E-05
9 12E-05
3 95E-03

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) fWatts2

26R 3A8 s72 76A n rvE+OO A 56-S,
572.76 0006+00 7486+02 1.496+03

94E-06 286 38 0 00 3 95E-03 320E-03
U-236 12693E-05 286 38 572.76 0 00E+00 3 64E-03 7 27E-03 I 167E+01 - - - 333E+01

zmfoo uuu Z 54E-03 t253E4- 2 54E-03 i otai I ToWa

M.] v I

572Z76 0 ODE+00 7 46E+02 t.49E+03 I
1 03E+03 2 06E+03

_Basis for Parameter Drtferences:
E

|Template Seetion Summary

I[
From

Reactor Moderator W AND U ZRCHYDR
Fuel Clddng SST

SOL HU Constituents
OL Enrichment % I 1949184744

U

L

L[ 1010 20

Estlinh
=Basis for burnup used in estimatoBurnup Summary (MWd)

From SF0D eDd

Ntominal _
Bounding

273 961 2863E
572 7E1t r . _ ,

|Checks

Estimated Bumup/
Rumun Muniots Estimated EO. HM/Grven EOL HM

I-

-UI~ ---- -I...-n I un
Nomh tal:1 090 tOE

L Bounding-I 1 791 _

'Reactor shutldown. core removal. storage. shsppig or other date confirming that irradcation ceased for tuel
2
Total bumup for adl kW assodated wirth this wotsheet must be divded by 0OL heavy metal mass to get speosic burrffV values (MWddUTl.

DOE/SNFIREP-078
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.- I 11- t- Wnrk�h"t �
ru-

i SL Fuel and Template Info '
%-. Fuel Name TRIGA STO 8 5/20 (IFE) ITALY

SNF ID 929
Fuel Units & Descr 2 - ELEMENT
Heavy Metal Mass BOL=0 383tkg EOL=0.v72k1g

i ROD Storage Site INEEL

'Fuel decay start date: 1999
Estimates as of 2010

Template- TRIGA-SS (LW/U-Zrx. SST. 10 to 20°ri U)

'Templte Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 000195
Te-l.te Decay Trne 10 years

Estimated
Canister usage

18'xtO'
002

-

1IFhssbroates f^-£ I m X. X. . b Y. - ~- - Y. Gamma Sources

I CIMWd From INominal Boutndiing Fluel Intial Activirty Nominal Fuel Bounding Fuel
_,_ __ _-

5
O.,.,__jIUWd? . -lCn Invenoreli Inetories( )

I Photon Total

Energy Photons/sec
Group (bounding)

Radionuclide Iemplate t s u u n s m. DA . __________________ __

Ac-227 1 3739E-09 13 06 2613 0 OOE+00 I 79E-08 3 59E-08 Avg MeV

Am-241 2 3865E-03 1306 2613 OOOE+00 3212E-02 624E-02 00150 3376E+12

Am-242m 3812E-06 1306 2613 0OOE+00 1480E-05 361E-0S 00250 7151E+l1

Am-243 1.4767E-07 1300 2613 OOOE+O 1.93E06 -386E406 00375 6108E+11

C-14 12863E-04 1300 2613 OOOE+00 t6E-03 3.32E-3 00575 6710E+11

Eu-36 258120E-06 1306 2613 0 0OE+00 3 67E-05 735E-5 020850 34950E+0.

Cm-243 15895E-07 1306 2613 OOOE+00 2606 6 4152E406 01250 2596E+117

C-244 1 4008E-06 1300 26.13 0 00.O 0 83E-OS 3 66E-05 0 358 022 369E.11

Co-60 66541E-01 13.06 2613 0OOE+00 8269E+00 I 74E+01 03750 1 547E911

Cs-134 16887E4-2 t1306 26.13 0OOE+00 221E401 44101 05750 2424E+12

ECs-135 32195E-05 1306 2613 OOOE+00 421 E-04 8 41E-04 08500 4328E+10

Ps-1 2.436-09 1306 2613 0 OOE+00 3621E+0t 642E+01 12500 t30E+12-

Ci-2137 27t43E-14+ 137163 06.0 22613 49E8

Eu-154 2 0268E-02 13 06 2613 0 OOE+ 1.34E-01 2 6E-01 17500

Eu-155 8 4570E42 1300 2613 0OOE+00 1 90E01 3 81E-01 2500 4090E+07

' Fe-SS 20361E-01 1306 26.13 0O0E+0 O 266E+00 5632E+00 267500 670E+o

. H-3 89940143 1306 26.13 0OOE+00 1.10E-1 219E4 35000 8022E+04

Jt1-129 73 6E-07 1306 2613 OOE+00 92 463E-09 S 686-

Kr-85 1 8286E-01 13.06 26.13 0 OOE+00 2 39E+00 4 78E+36 7 -ooo 1 S gE+oo

Np-237 12462E-06 1306 2613 0OOE+00 163E-045 3426E-045 0000 787E41

Pa-231 42143E-D9 13 06 2613 0 0OE+OD 6 42E-8 128E-07

I Pta210 I 7173E-14 13 06 2613 0 OOE+OO 2 24E-13 4 49E-13

P ! p-147 5 6165E-01 10626.13 0 OO+O 7.34E1+OO I 47E+D1

l Pu-238 9 9820E404 13 06 26t13 O OOE+OO 1 30E402 2 61E402

*Pu-239 S 5293E403 13 06 26 13 0 OOE+OO 722E4 t 44E1-1

Pu-240 2 1263E403 13.06 26 13 0 OOE+DO 2.78E-02 S 56E402

Pu-2411 8 0165E-02 13 06 26 13 OOO+O 10O5E+00 2 09E+OO

Pu-242 2.3128E407 13 06 26 13 0 OD+O 3 02E406 6 041E46

Ra-226 99774E-14 1_3 06 ~ 26 13 OOO0E+OO 1.30E-12 2 61E-12

Ra-228 2 1729E-1 0 13 06 26 13 0 ODE+OO 2 64E-09 S 68E-09

Ru-106 2 9519E403 13 06 26.13 0 OOE+OO 3 86E402 7 71E402

Se-79 1 3017E405 1_306W 2613 OODOE+OO 1 70E404 3 40E044

i Sn-126 121167E405 13 06 26t13 O OOE+OO tS59E04 3 18E44g

TC-99
Th-229
Th-230
Th-232
Ti-208

~1 U-232

1 6947E-08 13 06 2613 N oinal a Bondin
.nra -1 -er

, cw .. . ~.. _ ..... _

Nommnal Heart Bounding

"Output Heat Output -
(Watts) (Watts) -

U-235
U-23

I Ie

T t12E411 t2E+a
Total Total

ir Radionuclides

Reactor Mod WAND U DRC R LW AND U DRC HYDRIDE

Fuel Cladding SST SST

31. HN Constituents U U

BOL Enrichment % 2010443864 1 tGI2011

Ths Template was used fo lie Iletig reaseiis
Thus kWl mskhes on &I parameters excepit enrichmeit (veuy dlone tD 26%)

.-- �....... ... - 11-_ .... :

nup Summary (MW t - ---
A Estanated

From
-

Estim1ted

10 SC "lnia hir"~ take directly fron SF0 (mnonwed te W ll

ftourdinl turnip assurond io bei% etren rreeinat hirruip -26 11

Estimated EOL HWNGiven EOL HM

I099Nominal i
3vundin

shutdownn core reomoval, storage. shipping or other date contirmingi that Irradation ceased tor luel

"T2tal burmup for ait tuel assciated with this woiksheet must be dvided by OL heavy metal mass to get peedfic bimup values (MWdU4T)

March 2003

DOE/SNF/REP-078
Rlevision 0

March 2003
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Fuel Radionuclide Inventory Worksheet -
L Fuel and Template Informtrion,:L,>

Fuel Name. TRIGA STD 85S20 (IFE) OSU
SNF ID t 1040

Fuel Units & Desr 2- ELEMENT
Heavy Metal Mas EOL=O39kg EOL=0 38kg
ROD Storage Site: INEEL

'Fuel decay start date 2025
Esbmates as of. 2010

Template: TRIGA-SS (LWAJ-Zrx. SST. 1010 20%, U)
'Template Bumup(MWd). 6 65

Template BOL Heavy Metal Mass (MT): 0 000195
Template Dca Time: 5 years

Estimated
Canister usage

18-x10'
I 002

IL Estimntes - I -r m X. Xb b Y. Y' Gamma Sources
I - I I ..- I - I D , To-ta

CIVMWd From Nominal Bounding Fuel Intial Activity Nominal Fuel, Boundtng Fuel
Template Fuel Bumup(MWd)

2
Bumup(MWd)' (Ci) l Inventores(Ci) tnventones(Ca)

Energy Photonstsec
Group (bounding)Radionuclide

Ac-227
Am-241
Am-242nt

lY UY U UUt+wU 0 1=-o9 1 B3EI-08 Avg MCeV

1 412
1 28i

75E-02 3 50E-02 0 0150 30861E12
2Z70E-05 0 0250 6790E+11

Amr-243 74E-07
C-14 71 E-04 9.55 19 09
Cl-36
Cm-243
Cm-244
Co-60
Cs-1 34
Cs-135

2 8120E-06 955 1909 0 00E+00 2 68E-05
7 955 19 09 O OOE+00 I 71E-06

0 0375 5782E.11
0 0575 5 935E+11
0 085 3 677E+1 1
0 1250 2 670E+11
0.2250 3 119E+11
03750 1 583E+11
0 5750 2 104E+12

955 190 9 0 OoE+00 I 62E-05 324E-05
955 19 09 0 OOE+00 1-23E+01 2 45E+01

9 0541 E-
3 2195E-
27564E+t

109 OY DOE+00 8 64E-01 1 73E+00
307E-04 &1SE-04 I 0 a500 9 031 E+10

Cs-137
Eu- 154 1 5368E-02
Eu-1 55 29293E-02 955 1909

5 26E+01
2 93E-01
6 59E-01
1 47E+01
2 12E-01

Fe-55 7 7158E-01 955 1909 0 OE+OO=

1z2500 1.834E+12
1 7500 1.223E+09
22500 1 971E+09
2.7500 1564E+07
3 5000 1 820E+06
5 0000 1 025E+01
70000 1 160E+00
110000 1322E-01

1.1111E-02 955 19 09 0 oOE+00 1 06E-01
9 55 19 09 0 OOE+00 7 03E-06 I 41E-05

1909 0OOE+00 241E+00 482E+00
NO-237 2 37E-05
Pa-231 3 851 1 E-09 7 35E-08
Pb-21 0 7 3880E-15 9 55
Pm-147 2.1023E+00 955 19 09 0 OOE+00
Pu-238 1 0383E-03 955 1909 0 OOE+00 9 91 E-03 LE-03 955 1909 0OOE+00 528E-02 1 06E-01

000O+00 2 03E-02 4 06E-02
Pu-241 IC 73E-01 1.95E+00
Pu-242 2 312BE07
Ra-226 5 2782E-14 9 55 1909 C

1 9338E-10 955 19 09 0 00E+00
i4E-02 9 55 19 09 0 OOE+00 8 75E-01 1 75E+00

955 1909 0OOE+00 124E-04 2.49E-04
Sn-126
Sr-90

OOE+00 1.16E-04 2.32E-04
4 97E+01

Tc-99 4 4241 E-04 9 55
1 3713E-10 955 1909 0OOE+00 1

9.55 1909 0O0E+00 173E-10 145E-10

Tl-208
- 95 S 19 09 0 OE+00 2 41 E-09 4 83E-09

955 19.09 000E+00 1 62E-07 324E-07
9 55 1909 0 OOE+00 4 65E-07 9 30E-077E-08
955 1909 0OOE+00 1 16E-06 2 33E-06

Thermal Power
Nominal Heat Bounding

Output , Heat Output955 1909 0OOE+00 1 52E-06 304E-06
U-235
U-236
U-238
Y-90
Other Radionuclides

5S 0 00 1 6BtE-04 4I3 44 ; 1r6.84
9

9

QR~~~~~~~~~~. - -- n,^, I -- cA_ A A. e_..._.A
JxE W U Wt+W Zlt-uq Z 42t04 1 5 56E-01 111+E00

U W IJ UDV 1B-544 U205E44 ITotal ITo-a
19 09 00E+00 2 49E+01 4 98E+01

3 44E+01 6 88E+01
k _, "A3 M

_

From SFD I Used I rasis for Parameler Dtlferences:
Reactor Moderdo[ LW AND U ZIRC HYCRIDE

Fuel Ciadding SST
0OL HM Constituents U

BOL Enrichment % I 199

E LW AND U ZIRC HYCRIDE

STI

I Itt 2n I I

LI
1.

Burmup Summary (MWd)'

Niominal [-
Boundma

11I-1 - ur-up IjeI m esurmaae;
Estimated

955
1909I:

4.
I

Nominal F
Bounding

Bumup Muitiplier J
0721
144"

Estimated Burniup
Given Burnup Estimated EOL HW/Given EOL HNM

r *o10

_
'Reactor shutdown. core removal. storage shipping or tther date confimning that irradation ceased for fuel
2

Totai bumup for an tuit assoaated with ts woeKsheet must be divded by 0OL heavy metal masa to get spealic burmup values (M[WYdM)

DOE/SNF/REP-078
Revision 0
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C.- DI ~,~iI.he nntnrv Worksheet

I L Fad and Tenplate Informnatiort
Fuel Name TRIGA STD 8 00 (IFE) U OF AZ

SNF ID C. 972
Fuel Units & Descr 1 - ELEMENT

Heavy Metal Mass E0=0 195kg, EOL-o 188kg
ROD Storage Site INEEL

.... -- ..- I - - �-------

'Fuel decay start date 1998
Estimates as of 2010

Template TRIGA-SS (LWAU-Zni, SST, 10 to 20%. U)

rTemplate Sumup(MWd) 6 65

Temptate BOL Heavy Metal Mass (MT) 0 000195
Te-state Decay Time 10years

Estimated
Canister usage

18 x10
1 001

'11. Estimatesr

| Ftadionuclide
t Ac-227

Am-241
Am-242m

r X _� _ M
_ _ _

- - I r.--.
r XiIn - -.-

-- Photon Total

CitMWd From Nominal EBounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template - Fuel Bumup (MWd)
2 

Bumup (MWd - (Ci) - Inventones(Ci) -^ tnventones(Ci) - Group . (bounding)

1.3731 E-09 6 68 13 36 0 00E+00 9 18E-09 1 84E-08 Avg MeV

2.3865-03 668 1336 000E+00 1 59E-02 319E-02 00150 1727E+12
oxxwu_

1.3812E-06 1336 I 85E-05 o 020 0 33675E+11

Am-243 1336

G-14 668 13 36 8

~1

t 97E-06 0 0375
60E-04 1 72E-03

r~-3-61 6 68 1336 88E-05 3 76E-05

Cm-243 668 1.
) i06E-D6 2 12E-06

Cm-244
Co-60
Cs-134

668 1. E+00 9.36E-06 1 87E-05

0 0850 2 020E+11
01250 1328E+ll
0 2250 1 723E+11
0 3750 7914E+10
085750 1.240E+12
0.8500 2.213E.10

1 668 E+00 4 45E+00 e

I 6887E-02 668 E+00 1 i
32195E-05 6 68 13 36 0 C0E+Ct

2 4556E+00 3 36 0 00E+00 _ 1260 6 655E+t11
=1 17500 4005E+08

1 0268E-02 6 68 13 36 0 00E+O0t 1.37E-01
; _. _ _ _ nere

Eu-1 55 - 1 4570E-( 13 36 I 95E41l 2 250w

t Fe-55
K-3
1-129

- tKr-85
U Np-237

Pa-231
I Po-21 0

f Pm-147
i - Pu-

2 10

+R Pu-239

Pu-240

1336 I 36E+00 2 72E+00

668
668

000E+00 561E-02 112E-01
0 00E+00 4.92E-06 9 85E-06
0 00E+00 1.22E+00 2 44E+00

o0000 7 05.E+00
7 oDoo 8025E-01

1 8286E-01
I OA2462E

668
r6 A

4 9143E-09
1 7173E-14
5 6165E-01

f
1336 0 00E+00
13 36 0 00E+00
13 36 0 00E+00
13 36 0 00E+00
13 36 0 00E+00
13 36 0 00E+00

t1.0000 9 137E-02

3 28-08 6 57E-08
1 15E-13 2.30E-13
3 75E+00 751E+00
6 67E-03 1 33E-02
3 69E-02 7 39E-02
1A2E-02 2 84E-02

668
6 68
6 68
668

Pu-241
2.3128407
9 9774E-14
2 1729E-10
2 9519E-03

13.36 0 00E+00 5.36E-01
13 36 0 00E+00 155E-06
13 36 0 00E+00 6 67E-13
13 36 0 00E+00 1 45E-09
13 36 0 00E+00 1 97E-02
13 36 0 00E+00 8 70E-05

I1t

Ru-1 06
Se-79

I I Sn-I126
Sr-90

- Tc1-QQ

3 95E-02
1 74E-04

668 I 13E-05 1 63E-04
55E+01 3 09E+01E+00

4A241 E-04
1.9459E-10
2 5564E-1 1
2 5278E-1 0
1 6947E-08Ti-208

6 68 13.36 0 00E+00

6 68 13 36 0 006+00
6 68 13 36 0 00E+00
6868 13 36 0 00E+00
6 68 13 36 0 00E+00
6 68 13 36 0 00E+00

6 68 13 36 0 00E+00
6 68 1336 0 00E+00

- 3 42E-10
3.38E-09 J
226E-07
626E-07 TThermal Power
1 63E-06 Nominal Heat Bounding -U-232 4 6812E-08

U-233 12206E-07
U-234 1.7323-E07
U-235 -2 6194E-06
U-236 12693E-05

U-238 -3 6331 E-08
Y-90 2.3128E+00

2 32E406 Output a Heat Ouqtp

668
6.68
6.68
6 68

0 00 843
13.36 0.001
0.00 524

E-05 6 68E-05 48 43-05 I (Watts -(Watts) -

1 70E-04 2tj2E-01 523-01

i 524E-05 Total Total

E+01 3 09E+01

i -. Tempiate Selection Sunamary. Bn S . and I

Template Selection Summary
.Fromr SFD Used16 RectorModerstor LWANDUZiRCHYDReDE LWANDUZ3RC

Fudl Ciadc mg SST ssf
BOLHtM Constituents U

BOL Enrichment % 20 10 0 20

3 BumnupSummary (MWd)

From SFD Estimat

ec k s - _ _ _ _ _ _ _ __k'~

I 64E+01 3.28E+01 I

Basis for Parameter MDferences-

|Basis for bumup used In estimate:

Norii bnwp caslated tm the heavy metai mass destsye&

ou g barp .assdme bs be hece ni burruo13.3E

=AChecks
Estimated Bumup

Bumup Mutifplier | Olven Bumup Estimated EOt HWGiven EOi. HM

Nominal 1 00| 3.521 1t Do

i I ~ Bounding ~ 2.011

'Reactor shutdown, coe removal, storage, Shipping Or Other date conArtifng that Inadatibon ceased for fuet

'Total burmup lor aii fue associated with this woetsheet must be dvided by EIOL heavy metal mass to get specific bumup values fMWd'M1)

March2003
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Fuel Radionuclile Inventory Worksheet
L Fuel and Ttmplate Informatiort _ A

Fuel Name. TRIGA STD 85120 (IFE) U OF AZ
SNF ID r 973

Fuel Units & Descr 2. ELEMENT
Heavy Metal Maw BOL=0.319g EOL0C378kg
ROD Stora Sites INEEL

'Fuel decay start date. 2035
Esimutes as of: 2010

Templtter TRIGA-SS (LWAU-Zrx. SST, 10 to 20 - U)
'Temptte Bumup(MWd). 6 65

Temptate BOL Heavy Metal Mass (MlT): 0 000195
Template Decay Tinw S years

Estimated
Canister usatge

18tx10'
0 02

IL Estimates , -4r t , m X. X, b y. Y. Gamma Sources
Ihoton TI D*-

CiIMWd From Nominal Bounding Fuel Initial Acttvity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)f Bumup (MWdi

t
(Ci) Inventones(Ci) - Inventones(CI)

Energy Photons/sec
Group (bounding)Radionuclide

C --- -- ^ s - - -- ..
Oa1 1t-lU 11 40 22 91 U u+UU 9 7b6-09 1 95Eb-U8

1146 2291 000E+00 2tOE-02 4 20E-02 C

i 0 00E+00 1.62E-05 3 24E-05 0 0250
Am-24
C-14

1 69E-06 3 38E-06 0 0375 6 939E+11
2 95E-03 0 0575 7122E.11

Cl-36 2 8120E-06 6 44E-05
Cm-243 1 7940E-07 1.46

o 0850 4 412E+11
01250 3 204E+11
0 2250 3 743E+11Crn-244 1 6962E-06 114A6 22 91 0 OOE+00 1.94

1.2839E+00 1146 22 91 0 00E+00 1 47E+01
11.46 22 91 0 ODE+00 1 04E+OO 2.07E+00

3 OE+00 3 69E-04 7.35E-04 0 8500
Cs-137 300E+00 316E+01 6.32E+01 12500 2.201E+12
Eu-154 3 52E-01 1 7500 1 467E+09
Eu-155 29293E-02 1146 2291 000E+00 336E-01
Fe-S5 77158E-01 1146 22.91 0u00E+00 884E+00
H-3 I II1IE-02 1146 22.91 0 00E+00 1 27E-01
1-129 73684E-07 1146 2291 OOEi00 644E.06

11 22500 2.365E+09
2.7500 1 877.E07
3.000 2 184E+06
5O000 12215E+01
7 0000 1.387E+00
110000 1 580-E1

2 5263E-01 1146 2291 0DOE+00 289E+00 5 79E+( L1 46 22 91 0 OOE+00 1 42E-05 2 85E-05
Pa-231
Pb-210
Pii-147

46 2291 0 00E+00 4 41 E-08 8 82E-08
B46E-14 1 69E-13

2 1023E+00
Pu-238 1 0383E-03 11 46
Pu-239
Pu-240
Pu-241
Pu-242

1146
1146

2291 0 OOE+00
2291 0 ooE+00 2.44E-02 4 87E-02

L
1 17E+00 234E+00

2 3128E-07 E-06 5 30E-06
Ra-226 52782F-14 I11
_ ot ,osc ,^, l l

Ra-228 9338E-1O 11 46 2291
Ru-1 06
Se-79
Sn-126
Sr-90
Tc-99

91684E-02 11.46 2291 0 OOE+00 1
3018E-05 11.46 22 91 00OE+00 1 49E-04 2 98E-04

1146 2291 0 OOE+00 1 39E-04 2.79E-04
2 98E+01 5 97E+01

4241 E-04
3713E-1QTh-229

Th-230
Th-232
Tl 208
U-232
U-233
U-234
U-235

8090E-11
5278E-10
6947E-08

11 46 22.91

07E-03 1.01 E-02
57E-09 3.14E-09
07E-10 414E-10
90E-09 5 79E-09
94E-07 388E-07

1146 2291 OOOE+00
i1 48 Z901 O OOE+00i

8737E-08 t1 46 2291 O.OOE+00 S8 oE-07 1.12E-06 al Power
-I_ 40 6 21 o ut+i I 4U6- 2 80E Nominal Heat Bounding

11 46 22 91 0 WOE+00 I o2E-06 3655-06 . Output Heat Output
11 46 0 00 1 69E-04 1-39E-04 1 69E-04 (Wat)s) (Watts)

.-05 11 4D "Wi Y1 UIuwc+wj 1.4OL-14 Z 1l -ut I 667E-01 1.33E.O
---- �- I. - -

1I 40 u W 1 ut&-04 1.U4L-04 1 USE-:04 Total Total

Other Radounuclides

RIL Templtate Selcto S wnm
|Ternplate Selection Summary

2 91 0 5E+00 2 99E+01 5 97E+01
4 13E+01 8.26E+Ot- I

Basis for Parameter Difterences:1= From SFo I Used
R etor Moder tw I. W u ,A ht.1 u .t- u R 4Vf-CIFl LFuel Cledding S

BOL HM Connttnttts I U
BOL Enrihr.ment # 20

I SST
i U

I tin M9 Ii
---- FI 1

umup Summary (MWd) _ Basis for burnup used in estimate:
From SFD Estimated

Nominal I 11 Nml bism caltated from te heavy ruW mans dnstye
Bounding- 22 91 tup staned l be bce rnurise bung

[Checks

U
1 1

Estimated Bumup/
Given BumupBunmup Multiplier

Nominal

Svounldmig

Estimated EOL HM/Given EOL HM
|1 00^V

'Reactor shutdown, core removal storage. shipping or other date confimrig that ifrradiaton ceased for tuel

TOAW bumyup for alt tuei associated with this worksheet must be dvided by SOL heavy metal mass to get specific burnuP values (MW!MlT)

DOEISNF/REP-078
Revision 0
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-C.l -r -. d I.nvntorv Wnrksheet -

1 IL Fuel and Template Inforon , _
- Fuel Narne TRIGA STV 8Y5/20 (IFE) U OF I.

SNF ID *: 1048
Fuel Unts & Descr 8. ELEMENT

Heavy Metal Mass SO1=1.56kg, EO11 52kg

ROD Storage Site INEEL

, ..

'Fue decay start date- 2035
Estimates as of 2010

Template- TRIGA-SS (LWAU-Zrx. SST. 101020%, U)

'Template Burnup(MVVd) 6 65

Template BOL Heavy Metal Mass (M) 0 000195
Temulnte Decay Time - s years _

Estimated
Canister usage

t8 x10
) 007

-h -v. b , Yb -V Gamma Sources
IL V�hrnat- � ;�,,, , , " in

CVMWd From - Nominal - Bounding FUel Inia Actvrity Nominal Fuel Bounding Fuel

Template Fuel Bumup (mWd)' Bumup (MWd)' - (Ci) -- Inventories(Ci) Inventones(Ci)

3.1 _7637 na. A qORR r FF~

I FPholon I Total
Energy PhotonsrsecIGroup (bounding)

I PRaduont
Ac-227
An-241

iclide _ Avn MeV
38.18 -76.37 O uutE+rb

t 40E-04 00150 1234E+133818 7637 OOOE+00
7637 DC

Am-242m
AM-243
G-14

E-06 38 1 7637 oe
76 37 oe(E-07 38 1

5

~1

t 08E-04

E-06 1 13E-05

12871E-04 3818 76 37

0 0250

-043 9 83E-03

2 8120E-06 38 18 76 37 0 OOE+00 ; 107E-04 2.1SE4C

0 0375 2.313E+12
0 0950 2474E+12
01250 It471E+12
0 1250 1.068E+12
02270 1248E+12
0o3750 6 331E712

7637 6 85E-06

CM-244 3818 7 E+00 6 A

-60 38 18 76 37 0 00E+00
E+00 0 5750 0 417E.12

Cs-134 38t80 0v+

Cs-1 35 3818 0 00E+00 2 46E-03 0 8500

_- Cs-137
Eu-t54

E+00 381 76 37 0 OOE+C
76 37 0 00E+C

2 11 E+052 1725
I I 17E+00 1 7

5368E-02 381
76 37 2+00 2.24E-22A ----- --

Eu-155 2923-02 oo.,o ...- V

Fe-55 77158E-01 3818 76.37 0008+00 2.958+01 58

H-3 1 1111E-02 3818 7637 000O+00 424E-01 8i

,- 29 73684E-07 3818 7637 0008+00 281E-5 56

J Kr-85 25263E-01 3818 7637 000E+00 965E+00 19

1Np237 I-2427E-06 38.18 76 37 0 00E+00 4 75E-05 94

Pa-231 38511E9 38.18 7637 000E+00 1A7E-07 2.1

P-210 73880E-15 38.18 76.37 000E+00 2.828-13 5s

Pm-147 21023E+00 3818 76 37 0008+0 8 03E+01 I.6

Pu-23 3 1 0383E-03 38 18 7637 0 00+00 3 96E-02 7 1

- Pu-239 55293E3 3818 7637 008E+00 211E-01 41
A _53 

O n 7r6 7 0 00E+00 812E-02 1I

7.83E+09
6255E+07
7280E+06

63E45 5 000 4 060E+01
93E+01 7000 4 641E+00

19E4-5 11 v0000 528^E-0
.48E07
6AE-13
13 E+02
'9E402

Pu-240
! Pu-241

Pu-242
Ra-226
Ra-228
Ru-1 06f
Se-79
Sn-126
Sr-90

I Tc-99

Th-229
Th-230
Th-232

z I

38 18 30 OE+00 3 8

38.18 7637 0 00E+00 8 8

38.18 7637 000E+00 2.A

1.77E-05
2 4 03E-12

I 48E-08
3 7.00E+00

38 1 0 00E+0C

9 1684E-02 76 37

1 3018805 381 8 637

1 2167E-05 lb it

E+OO 4 97E04 9 94E-04

E+00 4 65E-04 9 29E-04
E+00 9 95E+01 1 99E+02
E+00 1 694-02 338E-02

38 18
38 18
3818 7637 000E+00

180-90E-11 3818 7637

2 527E-10 38 18 76 37 OC

5C24E49 t 05E-48
691E-10 138E-09
965E-09 1.93408
6 47E-07 129E-06

4 A n A 7 C A ^R~~ 1_-7 3

U-232 4 87'37E-8 3818 76 37 0 008+00 1 86E-fi

U-233 12203E-07 3818 7637 0008+00 466E-6

U1-2J4 1.5925E07 38.18 7637 0008+00 608-0

3 72E-06I
932E8-6
122E-05
^n 1 -

Thermal Power

Nominal Heat Bounding
Output Heat Output

, (watts) - (Watts) '
2.22E+00 4A44+00-2 6194E-06 38 18

12693845 38t18

-6331 E48 38 18

26060E+00 3818

lonuclides

0.00 6 74E-44

76 37 0 00E+00
0 00 4 19E-04

76 37 0 008+00

4 85E-04 9 69-04
418E-04 4 19E804
9 95E+01 1 998+02

Total T otal

�, " 1, - �,,

1 38E+02 2 75E+02 I

I--

I WrnW-lC ae-- an-.r _
Frvom BFD IU

Reactor Moderator LW ANDUZCHYDRIDE LWANDU;

Fuel Cladding SST
OL HU Connstitueets

OL Enrichment % 10

R~~~.,.-.... ttu...l tud

Basis for Parameter Differences'

I I

zIui Ao- ts-r- .... A Inetiae
R.Burnu SurnarraY imWeir - jo -aflI ... t.

-�-J S c.^ccn

Nominal

Estin^.text
38 1i

76.37
Noei bWrkip cated from the heavy rnewI mss desfred

"sdr0q hrse assred lo ve teie srwt hor

Checks
Estimated Bumup

Bumup Mutiipher Gven^ Bumup
072 126
1 48 _

Estimated EOL HNMGwen EOL HM
t1 00I

NomiRna l
R.-deng

__ 'Reactorshutiown.cots removal storage shippingoro-hrdalecontmrnmg titirradabOnceasedfor fueI

'Total bumup for al hiw associated wtih his worksheet must be dvided tby 60L heavy metal mass to get specific bumup values (MsWrdMT)

i March2003
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I-1

Fuel Radionuclide Inventory Worksheet
J -AL Fudland Temlt labm fo

Fuel Name. TRIGA STD 8.5t20 (IFE) UNlV OF CAL-IRVINE
SNF ID # 824

Fuel Units & Descr 5-ELEMENT
Heavy Metal Mass: BOL-0.916kg; EOL.0 916gk
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of: 2010

Template: TRIGA-SS (LWAJ-Zrx. SST. 10 to 20-, U)
'Temptate Bumup(MWd). 6 65

Template BOL Heavy Metal Msa (MT): 0 000195
TeptDecay Tmr 5 years

Estimated
Canister usage

18tx10^
I 005

U.Estimate , -- e, m xa Xb b Y. Yb I GammaSources

Radionuclide
Ac-227
AM-241
Am-242m

Phooton TOWaCV/MWd From' NoniiQl Bounding 'Fuel Initial Activiy Nominal Fuel Bounding Fuel Energy Photons/sec
Template Fuel Bumup (MWd)' Bumup (MWd)' - (Ci) Inventones(Cl) InventorasCi) Group (bounding)

85173E-10 000 000 000E+00 000E+00 000E+00 Avg.MeV
1 8331E-03 0 00 0 00 0 00E+00 0 00E+00 0 0 0 0 0150 9 804E+06
I 4129E-06 0A00 0700 A OOE+00 00 E+00 0 00E+00 00250 0000E.00Am-243 411474-07 0 00 0 OOE+00 C 0 0375 1 A38E+04

2871E-04 0 00E+00 0 00E+t 0 0575 8 107E+0328120E-06 0 00E+00 0 00E+00 1 143E+061 7940E-07 0 00E+00 0 00E+00 I 47E.06I 6962E-06 000 3 0 00E+00 0 00E+t
Co-60
Cs-134

000 0 00E+00 0 00E+00
7 958E+06
1 993+04

000 000 O 0 00E+00
Cs- 135 000 000 0 00E+00
Cs-137 0 00 0 00E+t 3 O00E+00 12500Eu-154 1 5368E-02 0 00 0 00E+00 I

2 9Z93E-02
7 71S8E-01 000

0 0OE+00 O OOE+00
0 00E+00 0 00E+00 oa(

1 7500 4 408E+0
22500 2.553E+00
2.7500 1 484E.00
3 5000 1 326..00

HI-3
1-129
Kr-85
Np-237
Pa-231

1 1111E-02 000 I0 00E+00 0 a
000 0 00E+00 0 OE+00 E-41
000

000D
000 OC
000 DC

0 008E00
0 00E+00

7 O1100
t1 0000

J

Pb-21 0 7 3880E-15
2 1023E+00
1 0383E-03

0 00 0 00E+00 0 00E+00 0 OOE+00
0 00 0 00E+00 0 00E+00 0 00E+00
000 0 00E+00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00 0 00E+00
0 00 0 008E00 0 00E+00 0 OOE+00

C UPu-240
Pu-241
Pu-242

5 5293E-03 0 00
2.1278E-03 0 00
I 0195E-01 0 00
2 3128E-07 a 00
S 2782E-14 0 00
1 9338E-10 0 00
9 1684E-02 0 00
1 3018E-05 000
12167E-05 0 00
2 c045E+00 0 00
4A241 E-04 0 00

0C +00
0 00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00

O OOE+OO

0 00E+00
0 00E+00

Ru-106
Se-79
Sn-126
sr-90

000 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00
0 00 0 00E+00 000E+00
0 00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00

0 00E+00
0 00E+00

1 3713E-10
1 8090E-11

00
00

Th-232-
T1-208
U-232
U1-233
tl-234
U-235

5278E-10 0.00
I 6947E-08 000

000 000
000 000
0 00 000
0 00 000

00E+00 0 00E+00 0 00E+00
0 00E+00 0 00E+00 0 00E+00
0 00E+00 0 00.E00 0 00E+00
0 00E+00 0 00E+00 0 00E+00
0 03E+00 0 00E+00 0 00E+00
3196E-04 3 96E-04 3 96E-04

Thermal Power

Nominal H-eat Bounding
Output Heat Output

LWts ~1..U-236 1.2693E-4
U-238 -3 6331 E-
Y-90 2 6060E+-

000 U 00 0 00E+00
0 00 2 46E-04
000 0 00E+00

I 0 OOE+00 jlaE-os 1; 688-05
2 46E-04 1o0ai Total

-I
From SFD, Used

Ractor Moder tor LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fue Cladding- SST ;sST

BOL HM Constituents U U
OL Enrichment % s19 99996708 1010 a 21

Basis for Parameter Difterences:

LII

UIoiria _umr t.q_____.wa.............r
-.-. PSumrnaryjMwd)-

- Basis for bunmup used in estimate.
.1 .1. I C'STIM11100 I

o Do! ---- L9 NWhil lamei takes ckedcy tlm SF0 (Icorvead ts M69d
B8undN bue asser lo be tece nmnal buwmp

=
L

Estimuaed Bumupl
Bumup Multiprher Given Bumup

000
0 Do

t

Estimated EOL HMWGiven EOL HIM
I 1001

Nominal
Boundvig

'Reactor-shutdo wn rremovalstage,stoppingorose dateconbrwigth tiracatanaceasedfor.uel
iTotal bunsu lor al luet assorated wMs tfa worksheet rr.ust be dvided by B0L heavy metal mass to get spec c bunsp values (Ml dMT)

DOEISNF/REP-078
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Fuel Radionuclide Inventory Worksheet

L. Fuel and Tenmlate 1nfuedmi .1
Fuel Name TRIGA SID 8 5120 (FE) UNIV OF CAL-IRVINE

SNF ID o- 1051
Fuel Units & Descr 1- ELEMENT
Heavy Metal Mass 8OL=0 12kg EOL,0 1Okg

ROD Storage Ste INEEL

1
FueI decay stint dale: 2035

'Fuel decay start dale: 2035
Estimates as of 2010

Template TRIGA-SS (LWU-Zrx. ss, 1010 20%, U)

'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT`- 0000195
Template Decay Trae S years

Estimated
Canister usage

18xt10
1 001

Y. v - I Gamma Sources
- _Pho ton _, .

T ot
I.- -.-- I � I

Radionucltide
Ac-227
Am-241
Am-242m

CU1MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup 1MIWd) Burnup (MWd) (Ci) Inventoes(Ci) 1nventorles(Ci)

8 5173E-10 1 87 3 73 0 0OE+00 159E-49 3 18E-09

I 8331E-03 187 373 000E+00 342E-03 685E-03

1 4129E-06 1 87 3.73 0 00E+00 2 64E-06 528E-06

I 4774E-07 1 87 373 0 00E+0O 2 76E-07 5 52E47

1.2871E-04 187 373 000E+00 240E-04 4tOE-04
Mr-fin 5.,F.06 1 05E805

E Photon Total
Energy Photonsisec
Group - (boundng)

0 AY9 UeV
00E15 8 6036E+11
0 0250 1328E+11
00375 1 131E.11

00575 116IE+11Am-243

_ C-36
Cm-243

00850 7192125O 0
01

E-07 87 3
0.0080 3 .
0.00E+00 33
0OOAE+00

6 70E-07
33E406 C

0 1250

Cm-244

Co-60 t 2839E+00
9 0541E-02

373 0 179E+w0 O

373 3 384-01

3219SE-05 373 6 01 E-05 1
5 115E+00

08500 1767E+10
12500 3.588E+11
1 7500 2392E+08
22500 3 855E+08Eu-1 54 87 +00 2 87E-C

Eu-155
-C~ ' 373 0_00E+OO
187 3 73 0.0E+u0

1 7373 0008+00

5 47E4C E-O1

E00 2 7500
Fe-55 7 7tS8E41 i

I H-3 1 1t1E4021

3 1-129 7 3684E-07

* Kr-85 2 5263E-01
NP-237 t2427E-06

Pa-231 3185ttE-9
Pb-210 7.3880E-15

Pm-147 21023E..01

Pu-238 1 0383E-03

_ - Pu-239 5 293E-43

Pu-240 21278E-03
Pu-241 1 0195E-01
Pu-242 2.3128E-07

Ra-226 52782E-14
Pa-228 1 9338E-1 0

Ru-106 9 1684E-02

3 73 0 01+C00 4 15E-02 3 5000
2.75E406 |1 87 373 Oi

1.87 3 73 O 1

t 87 3 73 OC(

+00 4 72E O1 9 43E-01

E+00 2 32E-06 4 64E-6
E00 7 19E-9 1 44E48
:+00 1.38E-14 2 76E-14

.+00 3 93E+00 7 85E+00

2352E-01
2.681E402

373
3 7387

87
187 373 00E+00 t1.

1.87 3 73
1.87 3.73
t187 3 73
1 87 3 73

0 OOE-00 I 35 2.07E-02
7.95E-03
3 81E-01

E+00 4 32E-07 8 64E-07
E+00 9 86E-14 1 97E-13
E+00 361E-10 7.22E-10

1 87

1 87Se-79
Sn-126

3 73 0 00E+00 1.71
373 0 00E+00 2 4
373 0 OE+00 227
3 73 000E+00 4 86

1.2167E-05
2 6045E+00

-05 4.54E-05

E+00 9 73E+00
-04 1 65E-03

4 4241 E-04 1 87 373 00(

Th-230
Th-232
Ti-208
U-232

U-233
U-234
U-235

i U-236

I U-238
Y-90

t.3713E-10
1 8090E0-I1
2 5278E-10
I 6947E-08

373j t O00E+00 2 56E-1 0

1.87 3
t.87 3
187 3i 87

S512E-10

0 00E

E+O0 3 38E-1 1 6
E+00 472-E10 9
c600 3 16-6EO '

+00 9 OE-08 1

:+00 2 28E-07

Thermal Power

E406 t 87
E45 1 87

E-08 1 87
+00 1 87

3wnup Suanry, and Checks gh.

3 0 00E+00 2 9
828E-05 7 7

'3 0 00E+00 2.3

t 515E4-5 5 1

8 28E-05

Nomutnal Hat e Outpuint
Output Heat OutputI (watts) (Watts)
T t.09Ea1 2 t7E-ta

I Total Total

0 008+00 487E8.0 9738+00
6 73E+00 1.35E+01

I-
IIj

_1 .

, - r r- eer e
. .__usee � '�".-

ReactorModerator LW AND U ZIRC

Fuel Cladding SST
BOL MM Constituents U

BOL Eurichiment % 20000020

~iDE iNDUJZIRCHYDRlDEj

-w-zS--T

I
Bunnup Summary (MWd)f

'.,- crn ratmiated
1.87

masts for P-mP ue .a

terigror bueerr laken diec8,tlyhnSFD Icaldeite to IM6d)

ecweig harrW asmtined IDobe twc nenrffal bumripNorminali
Bounding

Checks

1.t7

______________I

Estmnted dBumupl
Given BumupBumup Multiplier EstimatedtNL HMIGiven EvL NM

Norminal 025 0 7. --

Boutndirng _"I 0

Reactor shutdown, core removal storage, stapping or other date corntimig tWat Irradiation ceased for fuel

'Total burup ftor atl fuel assodated with this woresheel must be dvided by BOL heavy metal mass to get pecific bumup values (MWt91rWT)

March2003
Marca h 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infonnaaidow<,,- -

Fuel Name: TRIGA ST 8 SQ0 AFRRI
SNF ID* 250

Fuel Units & Descr 95 ELEMENT
Heavy Metal Ma.. EOL.18525kg. EOLI18 012kg
ROD Storage Slte INEEL

'Fuel decay start date 2019
Estmiates as of: 2010

Template TRIGA-SS (LWAJ-Zrx SST. 10 to 20%., U)
'Template Bumup(MWd) 6 65

Template BOIL Heavy Metal Mass (MT): 0 000195
Temrlate Decav Timme 5 ears

Estmated
Canister usage

1 8Sx1 01
r 088

1i.Esttiatse;m < -i m X. Xb b Y. Yb Gamma Sources

Radionuclide
Ac-227
Am-241
Am-242m
Am-243

I - - I- , - IPhoton Total
CifMWd From Ntominal Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energy Photonstsec

Template - Fuel Bumup (MWd)O Bumup (MWdf (Ci) I Inverrtories(Ci): Inventones(C7) Group (bounding)
85173E-10 48971 97943 000E+00 417E-07 834E-07 Avg MeV
1 8331E-03 48971 97943 000E+00 898E-01 1 80E+00 00150 1.583E+14

Y7Y 4i U WE-+^O b6 9 E-U4 3483E+13
9 43 0 OOE+00 7.24E-05 45E-04

C-14 12871 E-( 6 30E4-02 26E-01
Cl-36 2 8120E-06 489 71 75E-03 0 0850 1 88E+13
Cm-243 1.7940E-07 489 71 979 4 76E-04 01250 1 370E+13

t 6962E-06 48971 979 43 I 02250 1 600E+13
1.2839E+00 489-71 979 43 0 00E+00 6 0o3750 8120E.12

489.71 979 43 0 00E+00 4 43E+0 1 080E414
Cs-135
Cs-t 37

)71 97943 0 00E+00 1 58E-02 31
_ _ . _ = _ .

979 43 0 00E+00 1.35E+03 27
4 633E+12
9 409E+ 13

Eu-154 1 5388E-02 48971
Eu-1 55 2 9293E-02 489 71
Fe-55 77158E-01 48971
H-3 1 1111E-02 48971

0 00E+00 7.53E+00 1 51E+01
+00 1 43E+01 2 87E+01

7 56E+02 2.7500
979 43 1 09E+01 3 5000 9 336E+07

7 3684E-07 489 71 979 43
E-01 489 71 979 43 0 00E+00 11

5 0000 5248E+02
7 0000 5 942E+01
11 0000 6 769E+0071 979 43 0 OOE+00 6 0

Pa-231 3 851 E-09
Pb-210 7.3880E-15
Pm-147 2.1023E+00
Pu-238 1.0383E-3

0 OOE+00 1 89E-06 3 77E-C
L
L

00OE+00 362E-12 724E-12
2 06E+03

489.71 979 4
5 5293E-03 489.71 979 43

02E+O0
42E+00
08E+00
99E+01

979 43 0 O0E+00
Pu-241 97943 0 OOE+00 4.99E+01
Pu-242 0 00E+00 1.13E-04 2 27E804
Ra-226
Pa-228

5 2782E-1 4
1 9338E-10
9 1684E02

489 71
489 71
489 71

979 43 0 OOE+00 2 58E-11
979 43 0 OOE+00 9 47E-08
979 43 0 OOE+00 4 49E+01
979 43 0 OOE+00 6 38E-03
979 43 0 OOE+00 5 96E-03
979 43 0 OOE+00 1.28E+03

517E-11
1 89E-07
8 98E+01
1 28E-02
119E-02
2 5SE+03

Sn-12(
Sr-90
Tc-99 44
Th-229 13713E-10
Th-230 1 8090E-11
Th-232 25278E-1O

489 71
489.71
48R71

2 17E-01 4 33E-01
6 72E-08 1.34E-07

070 A43 n nnFnn

1 6947E-08
4 8737E-08

48971 979 43 0 0OE+00 8.-
489 71 979.43 0 OOE+00 2.'

U-235
U-236
U-238
Y-90
Other Radlonl
111. Temolati

1 2203-E07 489 71 979 43 0 OE+00 5 98E-05
1 5925E-07 48971 979 43 0 OOE+00 7 80E-05
2 6194E-06 489 71 000 8.01 E-03 6 72E803
1 2693E-05 48971 97943 0OOE+00 622E-3
3 6331 E-08 489 71 0 00 4 98E-03 4 96E-03
26060E+00 489 71 979 43 0 OOE+00 128E+03

1 20E-04
1 56E-04
8 OE1-03
1t24E-02
4 98E-03
255E+03

Thermal Power
Nominal Heat Bounding

Output - Heat Output
I (Watts) MWans)

2.5E011 5 70E+01
Total Total

-

Template Selection Summary
From SFD Used I

Reactor Modertor LW AND U IRc HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding SST SST

BOL HUM Constituents
BOE Enrichment % 20 lo to 701

1.77E+03 3 53E803

Basis for Parameter Differences: U
* - -- I .--- J

Burup Summary (MWd)c Basis for bumup used in estimate:
From SFD Esemnated

Nominald 9027 489 7 Nim bmp calicaubd from t heaiy mea nts rde d
Boundig 979 43 [Checlk sffW ass;imed tO be twice rl ba

lChecks,

b
Estimated Burnup

Burmup Multiplier Glven Rumup

a .

Nominal _
Bounding

Estimated EOL HM/Glven EOL HUM
I *.ooI5.42

'Reactor shtsdown, core removal, storage, shipping or other date Confirming Mhat Irradation ceased for fuel.

'Tot bitnw for all fuel assooated with ths worksheet must be dvided by BOL heavy metal mass to get specoic buimup values (MWdUT)

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

lL Fuel ad Ienplate lnforavabo:
. Fuel Name TRIGA STD 8 520 ANL-W

SNF ID*t. 353
Fuel Umts & Descr 2- ELEMENT

I Heavy Metal Mass 80L-0 39kg EOL-0 17kg

ROD Storage Site INEEL

1
Fuel decay start dale 1994

'Fuel oteca start date 1994

Estimates as of 2010

Template TRIGA-SS (LWAJ-Zrx. SST. 101 t20%. U)

'Template Burmup(MWd): 6 65

Template BOL Heavy Metal Mass (MT) 0000195
1. n fl.st 5 Tmwe 15 years

Estimated
Canister usage

18"xlO'
002

-

"11 ~ , i X. m X b Y.e _V. - I -- GammaSources

- Photon Total

CVMWd Fror Nominal Bounding Fuel Initial Acty Nominal Fuel Boundmg Fuel Energy Photonstsec

Pad onuc~lde Template - Fuelftrnup(MWe) Burnup(MWO) (Cil Inventones(Ci) Inventories(0l) -- Group (bounding)

Ac-227 1 9744E-09 20982 37230 OOOE+00 414E-07 735E.07 - Avg MeV

An-241 28150E-03 20982 37230 0O0E+Ou 591E-01 1 05E+00 00150 4223E+13

Am-242m 1.3501 E-06 209 82 372.30 0 OOE+00 2 83E-04 S 03E-D4 0 0250 7827E+12

Am-243 209 82 0 OOE+OO z lOL
0 0575 8176E+12O OOE+00

__ CI-36g

Cm-243
Cm-244
CO.60
Cs-134

Cs-137

O OOE+OO 1.05E-03 0 0850 4 945E+12

1 4075E-07 372 30 5S 24E405 o 1250 3239E+t2

t 1570E-46 209 82 372 30 C 4 31E-04 4 02250

3 4481 E-01 209 82 372 30 -
E+01 I 28E+02 0 3750

6 60E-01 - 1 17E+00
3 1474 371zF3U

6 76E403 t 20E-t 3.653E+11
9 656E.12

21 209 82

Eu-1 54 209 82
0 OOE+0O 4 59E+02
0 OOE+OO 1 44E+00
0 OOE+O0 1 52E+00

1 7500 9 200E+09
22500 S 808E+07

Eu-1 55 209 82 -

Fe-55 S 3744E-02
Ki -3 6 3414E-3

* 1-129 7 3684E-07

Kr-85 1 3236E-01
W NP-237 1.2504E-06

Pa-231 5 9774E-49

Pb-210 3 3534E-14
Pm-147 1 5002E41

Pu233 9 5970E-04

t Pu-239 o5278E-03

209 82 372 30 OOE+OO -t 11 I 27500 6 581 E+05

209 e O OOE+OO 3 5000 3 720E+04

00( E-04 2 74E-04
E+01 4 93E+01

S oor0o

372 30
1 82 372 30 2 62E-04 4 6 2,495E+00

209 82 0 1 25E-06

209 82
209 82
209 82

'230 0 00E+00 7 04E-12
2.30 0 00E+00 315E+01
2 30 0 O0E+00 2.01E-01
'2 30 000E+00 1.1 6E+00

2 30 0 00+00 4 46E-01

3 57E-01
2 06E+00
7 91E-01
2 35E+01Pu-240

Pu-241
Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
Sn-i126
Sr-90
Tc-99

Th-229
Th-230

6 3023E-02 209 82 372 30
2.31 28E-0
1.6346E-1

372 30
372 30

0 00E+00 485E-05 8 61 E-05

0 00E+00 3 43E-11 6 09E-1`1

0 0E+00 4 88E-08 8 63E-08
0 00E+00 1 99E-02 3 54E-02

209 82
209 82
209 82 372 30 0 0E+00 2 7

209 82 372 30 0008+00 2.5

2 0541 E+00 209 82 372 30 o E+02 7 65E+02

4 4241 E-C 209 82 372 30
209 82 372 30
209 82 372.30
209 82 372.30

E+00 9 28E-02 1 65E-01
E+00 5 29E-08 9.39E-08
E+00 706E-09 1.25E-08

E+00 5 30-08 9 41 E-08

i Th-208
- U-232 4 44

209 82 37230 0 ODE+00 3 46E-06

209 82
209 82U-233

1-234

i U-236
i U-238

v-on

1

E47 209 82
E-06 209 82

E-05 209 82
E-08 209 82
E+00 209 82

0 WDE+u0 9.38E-06
0 00E+00 2.56E-05
0 OOE+00 3 92E-05 -

1 69E04 0 WOE+00

0 OOE+00 2 66E-03
I 05E-04 9 72E-05
0 OE+00 4 31E+02

Thermal Power

Nomnal Heat Bounding
I Output Heat Output

Watts) 1 (Watts)
0.40E+00 1 14E+01

4

7.65E4-02_
__8 05E.02

I I
I

V.

I I
f

t-1,

I

IL

Other RadioinucLdeS

,111. Temptia Sellection Sunsmuar. I
Tmpate Selection S

From
Reactor Moderator LW AND U ZIF

Fuel Cladding Ss

0OL M.M Constituetits U
BOL Ennehment % 2C

8aut.ut Summnary (MWd)?

4 54

� , , �� rW� �
Ipseoy A

-_e - PsmtruDfe eces
I -

MYODE LW AND U ZIRC YDRIDE

tSST

l-t u1

Bnss er butnuo used in estimate:
_ __ I - -
From SFD- oime_

Chunecngk

|Checkes

1330
15 99

20982 wnonal bjeup caiialed from to heavy mew~ mass desroyed
- -. - - -, - -- .t Mmet-W*Wbtiied

__ -I_ - - --.- -I

Estimated Bumrupl
Given BuimupBumup Mufpltier Estimated EOL HM/Glven EOL NM

I- - - - - ^ .^.7
Nomhial 1578 . 15 774  

I I-

IBoundmng 27. ̂  3

'Reactor shtedown. core removal, storage. shippi^g o r othr edate confiriting tl Irrcdation ceased for lud

'Totad bumup lor alt tuel assoc^ated with this worfaheet must be dvided by 8OL he^avy metal mass to get spefiC bur,^u values (MWd`MT)

March 2003
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Revision 0
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Fuel Radionuclide Inventory Worksheet - I -

L Fuel and Template IIrun , ->
Fuel Nme. TRIGA STD 8 5/20 ANL.W

SNF iD # 370
Fuel Units & Descr. 40 - ELEMENT
Heavy Metal Mass B0L.7 12kg,. EOL.6 86kg
ROD Storage Site: INEEL

'Fuel decay start date: 1994
Estimates as of. 2010

Template- TRIGA-SS (LWIJ-Zno. SST. 10to 20%. U)
'Tempfate Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT). 0 000195
Temr ata C-eay Tnie 1 Years

Estimated
Canister usage:

0 36

II. Etrat es-IY-. mn -X. X, b Y. Yb | Gammat Sourrces

F ..v-vPhoton Total
Cl/MWd From N~omnnall Bounding Fuel Initial Activity iNominal Fuel Bounding Fuel Energy Photons/sec

Radionuclile Temptate -Fuel Bumnup(MWd) Burnup (MWd) (Ci) -- Inventories(CQ) Inventonees;(Ci) Group (bzounding)
AC-227 1 9744E-09 24820 49640 0 OOE+00 490E-07 98E-07 Avg 1teV
Am-241 2181 570-03 24820 49640 0 OOE+00 6299E-01 5 40E+00 00150 5 630E+13
Am-242m I3501E-06 24820 49640 0OOE+O 3835E604 6 70E-04 00250 10177E+13
Am-243 t147614-07 24820 49640 0OOE+00 3.66E-05 7.33E-05 00375 14016Et13
C-14 t.2654E-04 24820 49640 00OE.00 7.9E-02 63E-02 0.0575 1038E+13
Ci-36 2 8120E406 24820 49640 0 0OE+0O 698E404 1.40E-03 00850 6594E+12
Cm-243 4075E-07 248 20 496 40 0 OOE+00 3 49E05 6399E-05 011250 418E+12
Cm-244 t.1570E406 248 20 496 40 O OOE+DO 2.87E404 5.74E-04 02250 564l6E+12
Co-60 34481E-01 248 20 496 40 0OOOE+OO 8 56E+Ot t 71E+02 0.3750 2.503E+12
Cs-134 31I474E403 248 20 496 40 O OOE+OO 7-81E-01 It56E+00 0.5750 4C61E+13
Cs-135 3.2195E405 248 20 496 40 OOO0E+OO 7.99E403 1.60E402 08900 5 138E+l I
Cs-137 2 1880E+00 248 20 496 40 OOO0E+OD 5 43E+02 ItO9E+03 12500 1287E+13
Eu-154 6 8647E403 248320 496 40 O OOE+OO It70E+00 3 41 E+00 17500 1227E+10
Eu-155
Fe-55

72481 E-03 248.20 496 40 0 OOE+00 80E+00 3 60E+00 22500 7744E+07
496 40 0 OOE+00 33E+01 2 67E+01 27500 8 774E+05
496 40 0 OOE+O 1 57E+00 3 15E+00 3.5000 4i67E+04

5.OOOO 2 628E+02 L'No-237 1.2504E-06 248 20
Pa-231 5 9774E-09 248.20 496 40 0 OOE+00 1 484-06 2 97E-C
Pb-210 13534E-14 248.20 49640 0 OE+00 8.32E-12 1 66E-11
Pm-147 t S002E-t 24820 496 40 0 00E+00 3 72E+03 7 45E+0t
PU-238 9 5970E-04 24820 496 40 0 OOE+00 2 38E-0 4 76E-01
Pu-239 5 5278E403 280460 0 OOE+OO I 37E+00 2 74E+DO
U-240 2-1248E-03 248.20 E0 1 92-01 1 9SE+03
Pu-241 6,3023E402 24820 496.40 0 ooE+eO 1 56E+Ot 3 t3E+Ot
Pu-242 23128E07 24820 496.40 0 0 0E+O 50 74E-05 1512-04
P8-226 I16346E-13 248.20 496 40 OOODE+OO 4 06E-1tt 8t1 E-t11
Ra-228 2a3173E-10 24820 496.40 OOE+O 5 75E-08 1.15E077
Ru-1D6 9 5038E-45 248.20 496.40 OOODE+OO 2.36E402 4 72E402
Se-79 1 3017E-05 24820 49640 OOOE+OO 323E43 646E4
Sn-c26 1 2165E-05 24820 496 io O DOE+OO 3 02E403 6 04E403
Sr-90 2 0541tE+00 248.20 496 40 O OOE+OO StO0E+02 ItO2E+03
Tc-99 4 4241tE404 248.20 496 40 0ODDE+OO I l10E41 2 20E-01
Tn-229 2 5218E-10 248.20 496 40 0ODOE+OO 6 26E408 i 25E407
Th-Z30 3 3654E-1tt 248-20 496 40 OOO0E+CO 835E409 t 67E408
nh-z32 2 5278E-tO 248-20 496 40 0OOOE+OO 6 27E-08 1.25E407
Tl-208 t 651ttE-08 248-20 496 40 0OOOE+OO 4 1 OE0 8 201E-06
U-232 4 47?2E408 24820 496 40 0ODOE+OO I 1 I1E405 2 22E-05
U-233 I 2209E407 248.20 496 40 0 DDE+OO 3 03E405 6 06E-05
U-234 I 8662E4a7 248P20 496a40 0 DfE+rn 4 63c:5 926E45
U-235 -2 6194E406 248120 0 00 3 03E403 2 38E403 3 03E43
U-236 1 2693E405 248.20 496 40 0 OOE+CO 3 15E43 6 3DEE43
U-238 -36331E408 248.20 0 00 I 92E403 I 91E403 t 92E403
Y-90 2 054t E+00 248.20 496 40 O OOE+CO StIOE+02 ItO2E+03
Other Radionuclides 5 37E+02_ I 07E+03
mI. Tennplate Sdeledion Suamry, Burnup Summry. and Checks --- u

Template Selbcthon Summaryr - j * f

Frofn SFD Used Basis for Parameter eecs
RIactor Moderator LW AND U RC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
BOL HM Con[ ._tuents U U

BOL Enrichment % 19 66292135 10 o 201

Bumup Summary (UWd Basis for bumup used in estimate:
From SFD Estimated

Homrin l 173.48 248 2O Nomsal Narve catujiaed Irom I hea" metal mass destcyed
Boundg 20192 496 40 jmacn Sumu assumed ID be NWme ral te btr.

Cnecks

Estimated Bumupl
Bumsup Multiplier Given Bumup Estimated EOL HM/Given EOL HM

Boundng 2 04 1 70o

L

Thermal Power
Nominal Hodt Bounding

Output, Heat Output.
(Watts) (Wafts)
7.57E+00 1.51E+01

Total Total

I )

Ij

Reactor stltdown, core removal, storage. shipping or other data confirmmig that Irradation ceased for fuel

'Total buaiup for all fuel associated with s worksheet must be dvrded by SOL heavy metal mass to get specific ,umnup values (MiWdIMT)
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Fuel Radionuclide Inventory Worksheet -

1L Fuel and Template Inforun - I
Fuel Name' TRIGA STD a 20 AUSSTRIA

SNF ID # 469
Fuel Units & Deser 30 - ELEMENT
Heavy Metal Mass EO1=5.85kg EOL=5 643kg
ROD Storage Site INEEL

'Fuel decay start date 2010
Estimates as of 2010

Template: TRIGA-SS (LWtJ-Zrx, SST. 10 t 20°,.. U)

'Template Bumup(MilWd) 665
Template BOL Heavy Metal Mass (MT), 0 000195

Template Decay Time - - 5 years

Estimated
Canister usage

18"xlO
1 027 - I

1.Fstinmates t -- m X. - -- Xi, - b Y. - yb - GammatSources

L
I I- I I - --- Photon - Total

,CWMWd From - , Nominal I Boundmg Fuel Initial Activity Noimmal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - -- ' Template - - Fuel Bumup(MWd)O Bumnup(MWd)
2  

, (CI) - - -Anventories(CI) Inventories(Ci) I Group (bounding) -
.A S U j n . .7 .7F.7

AC-227
AM-241

t97 60 JV0 ZI U Wt+w FAV9 mev

197 60 39521 -0 00150 63aaE+13
- 00250 1 406E+13 -197 60 39521

tA774E-07 197.60 5 i 5 84E-05 0.0375 I 197E+13

C-14

CI-36
Cm-243

1.2871E-04 197t 2 54E-02 5 09E-02 0 0575 1.229E+13 -

2 8120E-06 0 OOE+00 5 56E-04 1.11 E-03 I

I 7940E-07 5921 0 OOE+00 3 54E-05 7 09E-05

Cm-244 1 395.21 0 WE+w - 3 35E-04

Co 60n 395 21 0 OOE+00 - 2 54E+C

Ca-i
Ca-i
Ca-i

34
35

197 60 395.21 0OwE+00
197 60 395 21 0 05E+00
197 60 395 21

6 36E-03 1 27E-02 - 085DO 1.869E+12

545E+02 1 09E+03 12500 3797E+13
3 04E+00 6 07E+00 - -1 7500 2531E+10
579E+00 1 16E+01 2-2500 4079E+10

E-02 197 60
2 9293E-02 19760

Fe-55 7 7158E-01 197 60 395 21 0 wE+OO 1 52+02Z 3SUti+U.Z

H-3 1.1111E-02 19760 39521 00E+0 220E+00 439E+w0

1-129 7.3684E-07 197 60 39521 0 0OE+00 1 46E-04 2 91E-04

Kr-BS 2.5263E-01 197 60 395.21 0 WOE+00 4 99E+01 9 98E+01

Np-237 12427E-06 197.60 395.21 0OE+00 2 46E-04 4.91 E-04

Pa-231 38511E-09 197.60 39521 0006E+0 761E-07 1.52E-06

I Pb-210 7.3880E-15 197.60 39521 0O0E+00 1 46E-12 292E-12

Pm-147 21023E+00 197.60 395.21 0 O0E+OO 4 15E+02 831 E+02

Pu-238 1 0383E-03 197 60 39521 0 00E+00 2 05E-01 410E-01

Pu-239 5 5293E403 197 60 395 21 0 wOE+00 1 09E+00 2 19E+00

Pu-240 2 1278E-03 19760 39521 OOOE+00 420E-01 841E-01

_ 3.50 3 767E+07

+00

Pu-241 I 0195E-4 0 WOE+00 2 01 E+01 4 03E+41

Pu-242
F~ Ra-226

395 21 0 wOE+00 4 57E-05
395 21

197 60 395 21
9 1684E-02 197.60 3 62E+01

! Sn-1 26
Sr-90
TC-99

1.3018E-05
12167E405

197 60 0 00E+00 2 57E03 - - 514E-03
0 WE+00 2 40E-03 - - 4.81E-03
0 06E+00 5 15Ei02 1 03E5032.6045E+00

39521 0 OE+00

Th-229 197.60 39521 0 0
19760

2 5278E-10 197 60 5 OE-08 9 99E-08

1 6947E-08 197 60 31.ubt

4 8737E-08 197 60 395 21

:-MJ 0 1-~ O _ _ _ _ _ _ _ _ _ _ _ _

-06 - 1 93E45 Thernal Power -

-05 4 82E-05 Nominal Heat Bounding ,* -I--. -- 00 n r
12203tE47l
t 5925E4f7

197 60
197 60

39b z I
ISE-05 6 29E505 - Output Hea outpu

@�v:�oQc vr 4vf w

U-235
j U-236

U-238
Y-90

w Other F

-2.6194E-06 197 60
12693E-05 197 60
-e brEjl-U 1o (01.

39521

-3 6331E48 197f w^

53E-03 2 01 E-03 2 53E503 (Wats) (Watts)

OOE+00 2 51E-03 5 02E-03 I l.llE+1 2.30E+01

S7E-03 1 57E-03 1.57E-03 - Total Total
W0E+W0 5 15E+02 1 03E+03

- -- - 712E.02 - 1 42E603 _
2 6060E+00 . 197 60

tacionuclides

t I

l -
II

rv. Burnup Stumary. and Checks

From SF0D Used

:
Basis for Parameter DrIferences:

-

Reactor Moderto [ LWAD U DRC HYDDE
Fuel Caddig ss

BOL Hit Constituents U
'BOL Enrichment % 1 20 0000041

ELW AND UZvRC IYDRIDEI

_S5T

1_ 2 -
I_ 1 t o v 20 t

Burnup Summary (MWd)a ._
Fro SFD Estn
. ._ _ _ I __.

Basis for burnup used In estimate: -- -

Nmra balnup rcate trom Bie heavy metl mass destoyrd
eon-dln b n-.s deC b be tnce rnmkal tunup I - --- - - -

Nommal L
Bounding

5701

39521I__ _ _ _ _ _ _ L -

Estamaled Bwnupf
Given Burnup Estenated EOL Hit/Given EOL HM

I~ .I Boundtmgl 1-~ s.
'Reacor shttdown, core removal, storage, shippi tgor other date confiring tlat Irra iaton ceased tor lust

'Total bumup tor all fuel assodated with this worsheet must be civided by 6OL heavy metal mass to get spedfic burnup vakues (MWdMST)
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Fuel Radionuclide Inventory Worksheet
L Fuel amidTemplate Information, I '-

Fuel Name TRIGA STD 8 5/20 BRAZIL
SNF ID # 1063

Fuel Units 8 Descr: 9 - ELEMENT
Heavy Metal Mass. BOL= 755kg. E0L-1 741kg
ROD Storage Sltev INEEL

'Fuel decay start date. 2006
Estimates as of: 2010

Template: TRIGA-SS (LWtJ-Zrx. SST, 1010 20%. U)
'Tempbate Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (Mt): 0 000195
Template Decay 7mev 5 years

Estmated
Canister usage

15x10'

It. Fstirrates '.2 ' a3 m X- Xb b Y. . Yb Gamma Sources
- . _ - Photon Total

Chl/lWd From - Nominal B Bounding Fuel Inrttal Activity Nominal Fuel' Bounding Fuel Energy Photons/sec
Template Fuel Bumup (MWd)W Bumup (MWd)' (Cl) Inventones(Ci) Inventones(Ci) Group (boundting)Radionuclide

Ac-227 85173E-10 - 17.10
An-241 1 8331E-03 - 17.10
An-242m t 4129E-06 17.10 483E-05 I 00250 1.217E612

Am-243 4774E-07 2 53E-06 S OSE-6 I 00375 1 036E.12
C-14
Cl-36

+00 2 20E-03 4 40E-03 I 00575 1 063E.12
3421 OOOE+00 481E-05 962E-05 0 0850 6-588E11

17 10 34.21 0 OE+00 3 07E-06 614E-06 I 01250 4784El11
E-06 1710 34 21 0 OOE+00 2.90E-0S S80-05 I 02250 5 589E11
E+OD 1710 34.21 OOE+00 2.20E+01 439E+01 O 0.3750 2.836E+11

Cs-134 90541E-02 17 10
Cs-t35 3.2195E-05
Cs-137 2.7564E+0O
Eu-154 I 5368E-02

17 10
0
0
00

00IE+00 2 63E-01 5.26E-01 I 17500 2191E+09
34221 0 00E+00 5.01 E-01 1.OOE+OO 22500 lS331 E09

1 17 10 34.21 0 I0E+O0 1.32E+01 2 64E+.01 27500 2.802E+07
11111E-02 17.10 34.21 0 O0E+OO 1 90E-01t 3 80E-01 O 3 50O0 3261E+06

1-129 73684E-07 * 17 10 34221 0 O0E+OO LIKr-85 25263E-01 1710 34.21 O OOE+(
Np-237 1.2427E-06 17 10
Pa-231 3851tE-09 1710
Pb-210 73880E-15 1710
Pm-147 21023E+00 17.10
Pu-238 1 0383E-03 17.10
Pu-239 55293E-03 17.10
Pu-240 21278E-03 17.10
Pu-241 1 0195E601 17.10

_-13 2 53E-13
+00 3 60E+01 7.19E+01

34.21 0 00E+00 1 78E-02 3 55E-02 LI3421 0 O0E+00 9 46E-02 1 89E-01
7 28E-02
3 49E+00

96E-06 7 91E-06
34.21 0 00E+00 03E-13 1 81E-12

17.10 34.21 0 OOE+00 31 E-09 6 62E-09
Ru-106 9 1684E-02 17.10 34 21 0 00E+00
Se-79 1 3018E-05 17.10 34 21 C
Sn-126 1 2167E-0s 17.10
Sr-90 2 6045E+00
Tc-99 57E-03 51E-02

O OOE+00 35E-09 4 69E-09
1710 3421 000E+00 3 09E-10 6 19E-10

Th-232 2.5278E-10 1710 3421 0 O0E+60 4 32E-09 8 65E-09
Ti-208 1 6947E-08 17 10 34 21 0 00E+00 2 906-07 5806-07
U-232 4 8737E-08 17.10 34 21 000E+00 8 34E-07 1 67E-06
U-233 12203E-07 1710 34 21 0 00E+00 2 09E-06 417E-06
U-234 1.5925E-07 1710 34 21 0 OOE+00 2 72E-06 5 45E-06
U-235 -26194E-06 1710 000 7.59E-04 714E-04 7.59E-04
U-236 12693E-05 17 10 34 21 0 00E+00 2.17E-04 4 34E-04
U-238 -36331E-08 - 1710 000 472E-04 471E-04 472E604
Y-90 26060E+00 1710 3421 0 00E+00 446E+01 891E+01
Other Radionuclides 6 17E+01 1 23E+02

IIL Temnplate Seecion Sun . urnupSunmwy, and C!necks-s- *
Template Seiectbon Summary

From SF0 Used Basis for Parameter Differences:
Reactor Moderateo LW AND U ZDRC HYDRIDE LW AND U DFC HYDRIDi

Fud Ct dding SST SST
BOL HM Consttuents U U

BO. Enrichment % 20 10 tr0 201

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

Nominal 10 1 375 Nwibnalrt*lkee d*ectly rcm SF0 vertedbMWd
Bounding 34 21 Bowdao turM aswried Wt be twice ramial brs

Checia

Estimated Bumup/
Bumu Given 8umup Estimated EOL HM/Glven EOL HM

Nominal 0 29 0 1|D
Boundng 057

Thermal Power
Nominal Heat Bounding

Output - ' Heat Oulput
(Watts) , (Watts)
9.95E-01 1 99E500

Total Total

U

U
I r

'Reac b ur tdw a re reasvsatd storage snippirsIor mruer bate mirdb 601 hIrrayameon ceasettor rtue c

tIrotai buffmp ior ait ue associatedt wit ti-ds woricsneee must be dnvded by SOL heavy metal rnass to get speoh: bumup values (MwvdU
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Fuel Radionuclide Inventory Worksheet - I

2L Fuel and TemPlatenforniatin-_-s -
Fuel Name TRIGA STD 85t20 CORNELL

SNF ID# 246
Fuel Units & Descr 115 - ELEMENT
Heavy Metal Mass: BOL=21 .596kg. EOL=21586kg
ROD Storage Site: INEEL

'Fuel decay sart date 2035
Estimates as of 2010

Template TRIGA-SS (LW/U-Zx SST, 10 to 20%, U)
'Template Bumup(MWd) 6 65 -

Template SOL Heavy Metal Mass (MT) 0060195
Template Decay rme - Syears

Estimated
Canister usage

18'x10'
1 104

I
- I.. 1er -1- i m xR Ab . D - r. . . .... - - -~

i
L__

1s.lJ~~ls- ... mA ,w

Photon Total

CilbMWd From tNominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - I Template :-Fuel Bumup (MWd? Bumup (9LWd) * (Ci) .- inventories(Ci) Inventones(Ci) Group (bounding)

Ac-227 8 5173E-10 32010 64020 0 O0E+OO 273E-07 5 45E-07 Avg MaV

Ar.-241 18331E-03 32010 640.20 0 OOE+00 5 87E-01 17E+00 00150 1035E.14
320 10

4774E-07 320 10
C-14 1.2871 E-04

640.20
640 20
64020
640 20
640 20

C36
I Crn-243

9 05E44 I 0 0250 - 221 E+13
9 46E-0 0 0375 1 939E+13/-05

0000+O0 4.12E-02 8 24E-02 00575 1990E+13
0OOE+00 900E-04 1 80E-03 00850 1233E.13
O OOE+OO 5.74E-05 115E-04 I 01250 8 953E+12

2 8120E-06
1.7940E-07 _ . _ _ _ _ _ _ , _ _ _ _

Cm-244 1 69
Co-60 1.28
Cs-134 9 05
Cs-135 321
Cs-137 2751
Eu-154 1.53
Eu-155 2 92

640 20 0 O0E+OO - 5 43E-04 C . {ng ^.^.I Wt-W
640 20 0 OOE+00 411E+02

!010 640 20 - 0 OOE+00 2 90E+01
320 10 - 640 20 0 0

54E+00 32010
68E402 32010
93E-02 32010

^40 20 0 C 176E+03 12500 6150E+13
984E+00 1 7500 4 100E+10
1 88E+01 22500 6 608E+10E+00

_ _ _ S1-4AA,,A 0 2 47E+02 4 94E+02 2 7500 5244E+087 7 15^E-0I1 3U 1IHI3 1 1111E-02 00~
OOE+00 3 56E+00 7.11E+00

7: OOE+00 2 36E-04
64020 0OE+OO

P 320 10 64020 0 OOE+00

4 72E-04
1 62E+02
7 96E-04
2 47E-06
4 73E-12

3 5000 6103E+07
5 0000 3 491 E+02
7 0000 3.954E+01
11 0000 4.505E+.00

.. > 
37

320 10 640.20

Pb-210 7 3880-1 5 320.10
Pm-147 2 1023E+00 320.10

I Pu-238 1 0383E-03 32010i Pu-239 5 5293E-3 320.10

6
6 73E+02 1 35E+03

E+OO 3 32E-01 6 65E-01
0 OOE+00 1 77E+00 3 54E+00

Pu-240 2.1278E-03 0 OOE+00 6 81 E-01 1.36E+00

Pu-241 tO 640 20 0 O0E+OO 3 26E+01

Pu-242 1O0 640 20 0 00+00

Ra-226 320 10 640 20 - O C

6 53E+01
1 48E-04
3.38E-1 1
1.24E-07
5 87E+01

.10 320 10 640 20 Of

9 1684E-02 320 10
1.3018E-05 320 10 4 17E-03 8.33E-03

Sn-126
I Sr-90

Tc-_99

12167E-u 320tO 164020 000E+0 3 89E-03
32010 64020 OOE+00 - 834E+02
32010 - 640 20 0 00+O00 1 42E-01
320 10 64020 0 OOE+00 4 39E-08

7.79E-03
1 67E+03
2 83E-01
8 78E-08
116E-08
I 62E-07

Th-229
E-tt 320 10 64020-

2 5278E-10 320 10 64020
6947E-08 320 10 640.20 0

64020 C
5 42E-06

U-232 I 8737E-08 320 10

1 08E-05 1
3 12E-05 Thermal Power
7 81E-05 tNominal Heat Bounding'2203E-07 32010 - 64

5925E-07 320.10 64

-

5.10E-05 1 02E-04 Output Heat outptx

-9 61 9AF-u 320.10 0
-L , . ,>_w ........... _. . _ -

I U-236 12693E-05 320.10

| U-238 -3 6331E-08 320 10
Y-90 2 6060E+00 320 10
Other Radionucides
¶11. Template Selection Suausarry. Burmip S _,maryt=W Checks

I I Tenmplate Selection Summary

64020
S 8 61 E94-03 1 (wafts), O _Wars)
1 406E-03 813EE-03 16E.01 373.E+01

1 S88E-03 5 89E-03 Total Total
E+O0 8_34E+02 1 67E+u^S

- - .15E+03 2 31E+03

Ras.s for Parmmeter DifferencesFrom SFD
Reactor Moderator. LW AND U Zc HYDRIr^

Fuel Cladding SST
BOL Htt Constituents- U

BOL Enrnchment %- 19 9735057

_I
Usest I

LW AND U ZIRC Y0DRIDE|
_ ST
U

-1010o201-

1. 0-. ,~ ,~ i. -himt-W
surnutu u-u.i.i.. _ -

Fro SFD E~t~n.ted-, . _ 4_I_ ..

320 10 296 41
--- 640 XC

arsina bumup taken cirecly fme SF0 (cewerled ID MWd)
sendo bnuess assumied ID be lMm nornsal burrp s

_ _ _ _ _I_ _ . _ _ _ _ _ _ _ _

A--u 1"ltl-lkr

Nominal [
Bounding |

Estimated Bumup/
Given Bumup

093J
Estmated0 EtL HM/Given EOL NM

-- 1 00

.

.Reactor shutdown. core removal. storage, shipping or other date coninmeng t;al iradatio ceased *r fueW

'Total burnup for anl fel associated with tHs worksheet must be divided by SOL heavy metal mass to get specific burriup values (MWdUsT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Templa-te lInfomrmadn,.t ..

Ful Name: TnIGA STD 8.5/20 DOW
SNF to # 251

Fuel Units & Descr 77- ELEMENT
HeavyMetalllass- BOL1s5018kg EOL=1463kg
ROD Storage Site INEEL

'Fuel decay start date. 2035
Estimates aeso 2010

Template: TRIGA-SS (LWAJ-Zry. SST. 1010 to0M U)
0
Templale Bumup(MWd). 6 65

Template SO. Heavy Metal Mass (MT): 0 000195
Template Decay Tmrw 5 years

Estimated
Canister usage

18"xl0O

0 89

11. Eshmates- . m xi b Y. y, Gamma Sources

- - Photon Total
Cli/tWd From Nominal I Bounding Fuel Initial Activity Nomnmal Fuel Bounding Fuel Energy Photonstsec

Template Fuel Bumup (MWdO Burnup (MWd9f (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)Radionuclide

AC-ZZ7 8i 173i-10U 6b7 73 it) b 00 0UE+0U
Am-241 8331E-03 36752 73505 000E+00 t
Am-242m 1 4129E-06 367 52 735 05 0 00E+00

1 188E+14
5 19E-04

I 4774E-07 367 52 735 05 0 00E+00 5 43E-05 1 09E-04
735 05 0 00E+00 4.73E-02 9 46E-02 C

0 00E+00 1 03E-03 2 07E-03 00650 1416E+13
Cm-243 0 00E+00 6 59E-05 I 32E-04 I 01250 1 028E+13
Cm-244 1.25E-03 02250 1201E.13
CO-60 1t2839E+00 367.52 735 05
Cs-1 34 9 0541 E-02 * 367.52 735 05

72E+02 9 44E+02
33E+01 6 66E+01
18E-02 2.37E-02Cs-135

Cs-137
Eu-154
Eu-155
Fe-55

3-2195E-05 367 52 735 05 0 00E+00 I

0 3750 6094E+12
0 5750 8 W02E+13
0 8500 3477E+12
12500 7061E+13
17500 4707E+10

367-52 735 05 0 0uE+00 1 01E+03 2 03E+(
5 0 00E+00 5 655+00 1 13E+01

t 08E+01 2 15E+01 I 22500 7.587E41 0
2 84E+02 67E+02 1 27500 6 021 E.08

H-3 1111E-02 4 08E+00 17E+00 I 3.5ooo 7 007E+07
1-129 7 3684E-07 42E-04 I SD= 3 946E+02
Kr-85 2 5263E-01 367 52 Ii4 467E+01
Np-237 1 2427E-06 367 52 735 05 0 OOE+00 O 5 089E+00

3 8511E-09 367 52 735 05 0 OOE+00 14
7 3880E-1 5 367 52 735 05 0 OOE+00 2 72E-12 5 43E-12

0 OOE+00 7 73E+02 1 55E+03
Pu-238 3 82E-01 7 63E-01 LiPu-239 4 06E+00

2 1278E-03 367 52 735 05
1 0195E-01 367 52 735 05 0 OOE+OC

7 82E-01 1.55E+00
3 75E+01 7 49E+01

3 8 50-O45 1.70E-04
194E-11 388E-11
7 II E-08 1 42E-07

Ra-226
Ra-228
Ru-106 9 1684E-02 367.52 +01
Se-79
Sn-I126
Sr-90
Tc-99
Th-229

1.3018E-05 367.52 735 05 0
12167E-05 367 52 735 05 0 OOE+00
26045E+00 367 52 735 05 005+00 9 57E+02 1 91E+03

735 05 0OOE+00 1 63E-01 3.25E-01
0 O0E+00 5 04E-08 1 01E-07

Th-230 1 8090E-11 367 52 735 05
Th-232 25278E-10 36752 73505
Tl-208 1 6947E-08 367 52 73505
U-232 4 8737E-08 367 52 735 05
U-233 1 2203E-07 367 52 735 05

3 OOE+00 6 65E-09 I 33E-08
09

0 OOE+00
0 OE+00
0 00E+00
0 OE+00

E-08 1 86E-07

8

25E-05
5BE-05

1 5925E-07
-2 6194F-46

367 52 735 05 1 17E-04
6 49E-033167.52 0 0 R 6og-ftq I

Thermal Power
Norinal Heat Bounding
- OWtpt HeatOul01A
^ (Watts) , (Watts)

2.14E+01 428E+01
Total Total

U-236 1.2693E-05 367.52 735 05 0 00E+00 4 67E-03
ij 6.31U tl J01b6 U0 00
2 6060E+00 36752 735 05

404E4-U3 4 02E-03
0 00E+00 9 58E+02

1 33E503
at Si ry, Burnup Sumanry. and Checks . .- -

Template Seiection Summary
From SF0

Reactor Moderator LWANDUZIRCHYDRIDE
Fuel Cladding SST

0OL HNM Constituents U
BOL Enrichmert % 20

LLW AND U ZIRC HYDRIDE

Bumup Summary (/iAWd_ Basis for bumup used in estimate:
From SFD Estimated -

Nominal 219501 367 5. Naril tup calculted ham tie heavy meal mass dessye
Bounding I 735 01 fOtedig bumup assmeittO o be Wme neminal bjunr

Checks

Estimated Bumup/
Biumup Mufit ir Given Bumup Estimated EOL HM/Given EOL HNM

Nrombial 0 72 t167 100o
Bounding. 144

'Reactor shutdoym core removal, storage, shipping or other dale conflmmna tt irrladiation ceased for Wt

'Total bumua for alt fuel associatedt wMi this worksheet must be divided by EIOL heavy metal mass to get specific bumup values (MiWCYMl

Li
I

DOEMSNF/lEP-078
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Fuel Radionuclide Inventory Worksheet

3LFn1 and Template Ijr st-bion ,

Fuel Name TRIGA STD 8 520 ENGLAND
SNF D # 485

Fuel Units & Descr 84 ELEMENT

Heavy Metal Mass: BOL.16 187kg EOL.15 826kg
ROD Storage Site INEEL

'Fuel decay start date- 2010
Estimates as of 2010

Template TRIGA-SS (LWlu-Zrx SST. 10 to 20% U)

Template Bumnup(MWd) 6 65
Template BOL Heavy Metal Mass (MT)- 0.000195

Te.mdte. leav Tase 5 years

Estimated
Canister usage

18"r10O
076 i

-
-v, I Gamma Sources

!
. .

_ _ . , ., . ._ _

111- F-stimiairs -� � , - " 1m .. __

iI Radioniuclide
Ac-227

Photon Total

ClUMWd Fromn Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy - Photons/sec

Template Fuel Burnup (MWd)
2 

Bumup (MWd)f (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
... oo-, n --. , ', Jl7 A 79F.417 I Av SlaV

E 5173E-10U 3Y4Zy U WCtW o QUL-Vf

8331E-03 5 0 00E+00 723E-01 1.275E+14

2 a05E+13t 4129E-06 5 0 00+00

1 4774E-07
12871E 04

788 78 0 DOE+00
5

57E-04

I Q-36
i Cm-243

788 78 0 00E+00
788 78 0 OE+00

1.17E-04 00375 2.388E.13
1 02E-01 0 0575 2.452E+13
222E-03 00850 1 519E+13
1 42E-04 1 01250 1 103E.13_ 78878 OC

Cm-244 394 39 788 78 0 C 1 34E-03 I 02250 12E89E+13

CO-60 394 39 788 I E+02 1 01E+03 0.3750

Cs-1
Ca-1

_- Cs-'

134
135

394 39 788 7 3 57E+01 7 14E+01 0S5750

394.39 0 1.27E-02 2 54E-02

34E+00 394.39 0 0E+00 1.09E+03
0 08E+00 6.06E+00

7.578E+13

5 051 E+101 5368E-02
2 9293E-02 78878 0 OE+00 2.2500 68142E+10

Fe-55

mH-3
!129

3Kr-a5
iNp-237

78878 6 09E+02 2 7500 6461E+08

1. 394.39 788 78 8.76E+00 | 3 5000

394 39 788 78 14 S 81 E-04 5 710

394 39 9 96E+01 1 99E+02- - . -

:-06 394 39 788 78 0 E+00 4 90E-04 9 11I 80E-4U t+00
3 04-0

Pa-231 E-09 39439 0 00E+00 1.52E-06

I I PD-210 73880E-15 394 39 788 78 o uu+W z Y

I Pm-147 21023E+00 39439 78878 000E+00 82

5 Pu-238 1 0383E-03 394 39 788 78 0 00+00 4 1

U Pu-239 5 5293E-03 394 39 788 78 0.00E+0O 2.1

IC-1Z

3 04E406
5 83E-12
1 66E+03
8 19E-01
4 36E+00
1 68E+W0
8 04E+01

Pu-240
Pu-241
Pu-242

21 S 788 78$

Se-79
Sn-126

i Sr-90
I- Tc-99

I 0195E-01 3949
2 3128E-07 394 39
52782E-14 394 39
1 9338E-10 394 39
91684E-02 394 39
1.3018E-05 394 39
12167E-05 394 39
2 6045E+00 394 39
4 4241E-04 394 39
t13713E-10 394 39
1 8090E-11 394 39
2 5278E-10 394 39
1 6947E-08 394-39

912E-05 1 82E804
788 78 0 OOE+00 2 08E-11
788 78 0 wE+00 7 63E-08
788 78 0 00E+00 3 62E+01
788 78 0 0E+00 5 13E803

4 1

I 03E-02

788 78

788 78
788 78
788 78 C

E+wO 4 80E-03 9 601-03
E+00 1 03E+03 2 05E+03

E+w 1.74E-01 349E-01
E+w0 SA1E-08 1 08E-07
E+OD 7 13E-09 I 438-08

4 8737E-08 394.39
12203E-07

788 78 O.0E+00 9 97E-08
788 78 0 E+00 6 68E-06

788.78 OWE+00 1 92E-05

78878 OWE+00 41SE-05
788 78 0 WOE+00 6 28E-05

0 00 6 93E-03 5 90E-03

788 78 0 OOE+00 5 01E-03

Norunal Heat, Bounding
, Output Heat Output

(Watts) - (Watts)
2.30E401 4.59E+01- -26194E-06

- 1.2693E-0 1.W0E-02
U1-236

Y. v90

2 _6+0 _ __.t T+t
e er::Z

2 6060E+i
0 00 4 36E-03

788 78 0 WOE+00
4.36E-03 J
2 06E+03

i2-84E+03

T otal 1 otal

I
Other Radonuclides

Template Selection Summary
From SFD Used

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST

801 HM Constituents- U U
BoL Enrichment % 19 8053811 1010t201

Basis for Parameter Differences:

Paw-s nto burmun used In estimate.
-

[Bumup Summary (MWd

Nominal F
Bounding

# v

Fro
Ej-jl

I Exunate 4ocrnnalt isnup takes Avrect Inin SFD (oineeted 8) MWd)

3oundat buinu. aSsiAied ID he Mkie raninal biump

:1
Bump Mltilie IEstwated BumnuP/
Bumu Uutplbr Given Burnup

1 43 __71 X 2
Nominal.

Bounding

'Reacdor shutdown. core removal. storage, shipping or other date cobrdifnhig that Irradation ceased for h

aTotal bunup for all fuel assodated with tiis worisheet must be dvided by BOL heavy metal mass to get spedfic burr4p values (MWdMT)-

Ma_ 20
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Fuel Radionuclide Inventory Worksheet
L Frat and Template Infr ous~w 3

Fuel Name: TRIGA STD 85120 FNtLAND
SNF 1D0 # 472

Fuel Units & Descr: 102 ELEMENT
HeavyMetal Mass: BOL1989kg EOL-19686kg
ROD Storage Site: INEEL

'Fuel decay start date: 2010
Estanates as of: 2010

Template: TRIGA-SS (LWAJ.Zrx, SST, Iota 20%, U)
'Template Burnup(MWd). 6 65

Template BOIL Heavy Metal Mass (MTY. 0000195
Template Decay Tirm 5 years

Estrnated
Canmster usage:

i 092

II.Estinsates. "I m X. X, b Y. yb I GammaSources

CitMWd From
TemplateRadionuclIde

Ac-227

Photon Total
Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see

Fuel Bumup (MWd)W Bunnup (MWd)f (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
19474 389 48 0 10E.0O 1 66E-07 3 32E-07 Avg MeV

Am-241
Am-242m

i
i

7.14E-01

Am-243 4774E-07 194 74 389 48 0 OOE+00

0 0150 6 295E+13
0 0250 1 385E+13
00375 1 180E+13
00575 1.211E+13
o o050 7 501E+12
01250 5 447E+12

C-14 2871 E-04 194 74 38948 OOOE+OO 2.51E-(
2 8120E-06 194 74 389 48 0 00E+OO 5 48E-04 tOE-03

Cm-243 I 794DE-07 194 74 389 48 0 O0E+O 3 49E-05 599E-05
38948 0 OOE+00 330E-04 6 61E-04 02250 6 363E.12
389 48 0 OOE+00 2 50E+02 OOE+02 03750 3229E+12

53E+01 05750 4293E+13
Cs-135 E-02
Cs-137

08500 1 842E+12
1.2500 3742E+13

Eu-154 1 5368E-02 194 74 389 i
Eu-155 2 9293E-02 194 74 38948 0008+00 5 70E+00 1.1
Fe-55 7.7158E-01 194 74 389 48 0 OE+00 1 SOE+02 3 01E+02
1-13 1.tt111E-02 194 74 389 48 0 OE+00 2 16E+00 4.33E+00 3 5000 3 713E+07

194 74 389 48 0 O0E+OO 43E-04 2 87E-04 I 5 0000 2165E+02
92E+01 9 84E+01 7 r000 2 452E+01

Np-237
Pa-231

4 84E-04
1 50E-06
2 88E-12
8 19E+02

11 0000 2 795E+00 L
L

Pb-210 7.3880E-15 194 74 389 48 0 OE+000 1 44E-12
PM-147 Z11023E+00 19474 38948 0 OE+00 4 09E+02
Pu-238 1 0383E-03 194.74 389 48 0 OOE+00 2 02E-01 4 04E-t

194.74 389 48 0 OOE+00 1.08E+00 2 15E+00

Pu-241 1 0195E-01 19474 38948
Pu-242 2.3128E-07 194.74 38948
Ra-226 52782E-14 19474 38948 0 OOE+00 1.03E-11
Ra-228 1 9338E-10 194 74 389 48 0 OOE+00 3.77E-08 7 53E-08

948 0 OOE+00 1 79E+01 3 57E+01
9 48 0 OOE+00 2.54E-03 07E-03

Sr-90 2 6045E+00
74E403
01E+03
72E401
34E-08

Tc-99 4 4241E-04 194 74 389 48 0 O8E+00
1 3713E-10 194 74 389 48 0 OOE+00 2 67E-08

194 74 389 48 0 OOE+00 3 52E-09 05E-09
389 48 0 OOE+00 4 92E8- 9 85E-08

Tl-208 389 48 a OOE+00 3 30E-06 60E-06
194 74 389 48 0 O0E+00 9 49E-06 90E-05 Thermal Power

948 0 O0E+00 2 38E-05 75E-05
3 1OE-05 I

Nominal Heat - Bounding
Output "lt output
(Watts) (waft)U-235 -2 E 8 09E-03 I 60E-03

U-236
U-238

0 00E+00 2 47E-03 94E-03 113E+01 227E+01
35E-03 Total Total

Y-90
Other F

2 6060E+00

Template Selection Summary >

From SFD
Reactor Moderator LWANDUZIRC HYDRIDE

Fuel Cladding SST
BOL HM Constituents U

BOL EnrIchment %-I 20 D0000041

Used

LW AND U ZIRC HYDRIDE
SST
U

1oto 201

Basis for Parameter Differences: U
_ w w_-

Burnup Summary (MWdez

Nomnt
Boundmng_

Basis for bumup used in estimate: U
Noeul bumay utcualed frnm 8w hea" etal irass destryed.
3wrdrV bhAV assumed ID be Mice rowd tuap389 48

I !

NomBndl _
Boundhgn_

Bumup Multiplier
029
057

Estimated Bumup/
Gh n8umBup

IOD
Estimated EOL HLVGihn EOL HU

I1 0

IReador shutdown. core remval. storage. shipping or other date oefirming taI irradiaton ceased for fuei
T
Total buiup for alt fuel associated wifi tis woriksheet must be dvided by 80OL heavy metal mass to got specific bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

LX u ' and Template ,ot,
Fuel Name TRIGA STD 8 520 GA

SNF ID tC 244
Fuel Units & Descr 114 - ELEMENT

HeavyMetal Mass BOL_2223kg EOL=19688kg
ROD Storage Site INEEL

'Fuel decay start date 1982
Estimates as of 2010

Template: TRIGA-SS (LW/FUZrx, SST, 10 to 20%. U)

ITer,plate Bumup(MIvd) 6 65

Template BOL Heavy Metal Mass (MT)' 0 000195
T-mla.te Devy Tune 25 yearS - - -

Estimated
Canister usage

18'x10'
103

I ,1---=-
_ Y x. - _ b Yn tamma vwves

IlI.Estumates m in -5 - -- .-

I Photon Total

CUMWd From ' Nominal ' , Bounding Fuel Initial Activity Nominal Fuel , Bounding Fuel Energy Photons/sec

Radionuclide I - Template Fuel Bumup (MWd)' Bumup (MWd)
2 

. (C;) Inventories(Ci) Inventories(Ci) Group t ' (bounding)

Ac-227 41459E-09 2A2680 4,85361 000E+00 101E-05 2 0tE-3 Avg MeV

Am.,41 35850E-03 2,426 80 4,853.61 -- 000E+00 870E+00 1 74E+01 00150 4.308E+14

1.2899E-06
1 4747E-07

4,853 61 0 00E+00
4,853 61 0 00E+00
4,853 61 0 00E+00

3 1313E-03 0 0250 87956E+13
o 0375 7 771 E+13

0 0575 8.368E+13623E-01
r>1

Cl_36
Cm-~2_43

4,853 61 t 36E-02 0 0850 s 044E+13

2.426 80 4,853 61 2 68E-04 5.36E-04 0 1250 S291E+13
n.Z rOUe rA. 1 92E-03 3 83E-03

Cm-244 2,426 80 4,u5- t a

Co-60 2.426 80 4 2.25E+02 4 5SE+02

2;426 80 4,853 61 0 00E+00 2 65E-01 S 31E-01 14
C-r.13
Cs-135
Cs-137
Eu-i154
EUl1 55

f Fe-55

_ 1-129
1 Kr-85

2,426.80 E+00 7 61 E-02 1E!

1.7368E+00 0 00E+00 4 21 E+03

_ 068500 337212
1.2s00 3462E+13
_ 17500 8776E+10

_ 22500 1.851E+06
3 0677E-03 .,_42680 4,853 61 000E+00 7 4

1 7925E-03 4,85361 0 C'E+W0 -

4,853 61 0 00E+00 9 I 1.82E+01 237500 30129E+06
3 744

4,853 61 - Di 1t.76E+01 3S000 6So7E+03

E47 2,426 80 4,853 61
E-02 2,426 80 4,853 61

E-03 3 58E-03 5 0000

1 68E+02 3.37E+02

1 2662E-06 2,426 80
9 1654E-09

! Pb52t10 1.3728E-13

Pm-147 1.0702E4-2
Pu-238 8 8692E-04

Pu-239 5.5263E-03
Pu-240 2 1233E-03

4,853 61 0 OE+00 3 07E-03
4,853 61 0 OOE+00 2 22E-05
4,853 61 0 OOE+00 3 33E-1 0

4,853 61 0 006+00 2 60E+01
4,853.61 0 00E+OO 2 15E+00

6t1 E+01

4 30E+00

2,426 80
2,426 80
2.426 80

4.853 61 000E+0O 1 34E+01 2 68E+01

4,853 61 0 515E+OO I 03E+01
9 46E+01 1.89E+02
561E-04 1 12E-03

Pu-241
Pu-242

i Ra-226
Ti-_228
Ru-106

I Se-79
Sn-126
sr-go

Th-229
Th-230
Th-232
Th-208

I_ U-232
U-233
U-234

E-07 2,426 80
4 6752E-13
2 4827E-1 0
9 8526E-08
1.301SE-05

2,4
2,4

4,85361 0OE+00 1 134-09
4,853 61 0 OOE+00 6 03E07
4,853 61 0 OE+00 2.39E-04
4,853 61 0 6OE+00 3 16E-02
4.853 61 0 0OE+00 2 95E-02

6 32E-02
5 90E-02

0 2.426 80 4,853 6 D 3 93E+03 7 86E+03
1 t 07E+00 2 15E+004.424tE-04 2,426 80

4.2451E-10 2,426 80
6 1398E-11 2,426 80
2 52786E-10 2,426 80
1-5t096E-08 2.426 80

4,85361 OOE+00 1 03E-06
4,85361 0 OOE+00 1A9E-07
4,853 61 0 OOE+00 613E-07
4,853 61 0 0OE+OO 3 66E-05

4,853 61 0 OOE+00 9 87E-05

4,853 61 0 OOE+00 2 96E604
4.853 61 0 0OE+00 5 43E-04

5
- Thermal Power

4 0662E-08
1.2217E-07
2 2391 E-07
-261 94E-06

2,426 8
5 93E-04
1 09E6- -

Nom nwat Heat Bounding -
I -Output Heat Output

(watts) ' (Watts) .
s 15E+01 lIo-E+02

0.00 961E-03 3256-03 961E-03U-235

U-236

- Y-9-0

12695E-05 2,42680 - 4.85361 000600 3086 2 616E-02
_ _ 2 __A _^A .-. I DROFS i .R _ .

ITotal Total
-3 6331tE{ ko OU 00 9E-W D Wo=

10 4,853 61 00OOE+0O 3 93E+03 7 86E+03

Other Radonuclides
I.Template Selection Srnuimary. Buxmip Smir

Teplt Summary
Reactor Moderator LW AND U ZIRC HYDRIDE _

Fuel Claddng aT _
OL M C tuents U

BOL Enrichment % 20

umup Summary (MWd d) F I

Nominal 758291

Bounding I

_ _ Checvks

403 8.35E+W I

Basis for Parameter Differences

Lw AND ~U JA~C HYDRIDE

Estaiated
2 426 80

- 4 83 61

Bases for bumup used In estimate, -

[ Nonna bump calctated hom the heavy ineal mass desod

bt I atuned b be Wce wrernal burntp

Bumup Multiplier SnedBumup Estimated EOL HM/Given Ev0L HM
1 00

Nominal I_ 3.a 320

Bounding ouj

'Reactor shutdown, core removal storage, shpping or other date confirmig that Irradation ceased bor hul

'Total burrip for all tuel associated with ths woWisheet must be dvided by SOL heavy metal mass to get specific bumup values (MWdVr)
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Fuel Radionuclide Inventory Worksheet -
L Fuel atndTemplate Infr_ m

Fuel Namer TRIGA STD 8 520 GERMANY
SNF ID t. 305

Fuel Units& Deser 15- ELEMENT
Heavy Metal Mass: 8OL=2.925kg, EOL.2 _83hg
ROD Storage Silei INEEL

'Fuel decay stut dae': 2010
Estimates as o: 2010

Template, TRIGA-SS (LWAU-Zx. SST. 10 to 20%. U)
Tempiate Burmup(MWd): 6 65

Template SOL Heavy Metal Mass (MT): 0000195
Tenioate Decay ime S vears

Estimated
Canister usage

I8'x10

i 014

H. Fsutmates ., m X. xb Y. Yb - Gamma Sources

Radionuclide
Ac-227

-Photon - Total
CiIAWd From i-Nominal , Bounding Fuel Initial Activity Nominal Fuel, Bounding Fuel Energy Photonslsec

Temptate- Fuel Bumup (MWd)' Bumup (MWd)e (Ci) Inventones(Ci) Inventories(CI) Group (bounding)
85173E-10 4009 80.19- 00DEE+00 341E-08 683E-08 Avg MeV

Am-241 )19 000E+u0 7 35E-02 I 47E-01
Arn-242m 0 OOE+00 5 66E-05
Am-243 1 4774E-07

I
i
i

13E-04 0.
1 8E-05 0 0375

C-14 1.2871E-04 40 09 03E-02 o 0075 2 493E,12
Ci-36 2 8120E-06 40 09 8019 00850 1 544E+12
Cm-243 1 7940E-07 40 09 80 19 OOE+0 01250 1 121E.12

1 6962E-06 40.09 80 19 0 00E+-C "310E,12
1 2839E+00 4009 80 19 0 O0E+00 5 15E+01 6 648E+1 1

0 00E+00 3 63E+00
Cs-1 35 0 00E+00 1t29E-03 2 58E-03 I 08 50
Cs-137 I 11E+02 221 E+02 I 1 250
Eu-154 1 5368E-02 4009 123E+00 1 7500 5135E.u-
Eu-155 2 9293E-02 40 09 80 19 2 2500 827mE+09

7 7158E-01 4009 80.19
1 1111E-02 40 09 80.19 0 DOE+0O 4

2 7500 6 58E+07
3 5000 7 644E+06
50000 4 384E+017 3684E-47 40 09 80.19 0 DOE+00

Kr-85
ND-237 U8019 000E+.00 01E801 2 C

0 OOE+0O 498E-05 9 968E-05
Pa-231 54E-07 3 09E-07
PE-210 7.3880E-1 5 40 09 2 96E- 3
Pm-I147 2 1023E+00 40 09

5 92E-13
1 69E+02

2

0383E-03 40 09
5293E-03 40 09
1278E-03 4009
0195E-01 40 09

PU-240
PU-241
PU-242
Ra-226
Ra-228
Ru-i 06
Se-79
Sn-126
Sc-90
Tc-99
Th-229
Th-230
Th-232
TI-208
U-232
U-233
U-234

80 19 0 OOE+00
80 19 0 OOE+OO
8019 0 OOE 00
8019 0 OOE+00
8019 0 OOE+oo
8019 0 OOE+00
8019 0 OOE+0O

L
853E-02 1 71E-01
4 09E+00

2 3128E-07
5 2782E-14
1 9338E-10
91684E-02
I 3018E-05
1.2167E-05
26045E+OO
4 4241 E-04
1.3713E-10
1 8090E-1 1
2 5278E-1 0

40 09
40 09
40 09
40 09

&18E+.0
1 SE-0s

80 19 0 OOE+-O 3 68E+0O
80.19 0 DOE+-O 5.22E-4
80.19 0 OE+-O 488ED4

1.04E4-3
9 76E-04

1 04E+02 2 09E+02
77E4-2 3 55E-02

40 09 8019
40 09 80 19 O OOE+OO0 7

O nEn-uO

1 OE-08
45E-09
03E-08
361E-06

40 09 R8 01
- ------ 101E8-

79E-076947E-08 40 09 80 19 0
80 19 0 OOE+OO I 95E-06
8019 0

0
OOE+DO 4 89E-06
IF.rni OOO AF4lR

9 798-06
I 9PCSI

Thermal Power
Nominal Heat Bounding - -

Output , Heat Output
(watts)* (WataSI

U-235 -2 6194E-06
U-236 1 2693E-05
U-238 -3 6331 E-8
Y-90 2 6060E+OO
Other Radionuclides

V W W VA;VEW COCW

40( t 26E-03 1.16E-03 126E-03~~ -1. - - --- ~ t- . -O19 U Wt.W DwOrt-u0 1 U t-W I 2.13E+00 4 57E800

misery, B-np Sununu",

,Y ooniS l'D I

0 00 7 86E-04 7 85E-04 7 86E04 Total Total
80.19 0 DOE+-D 1 04E+02 2 O98+02

I 45E+02 2 89802

Basis for Parameter Diferences:Used
Reactor Moderator i L AND U ZIRC HYDRIDE

Fuel Cladding I SST
8tX HM Constituents I LI

0OL Enrichment % I 20 000041

ELW AND U DRC iHYDRIDEJ

-SuST

_ tU
I na m 201 1

I

Bumup Summary (MWd)'
From 1

Basis for bumup used in estimate:
SFDs'timated

28 5 40 09 Neiu burp caiaatee from te heavy metal mass desstyel
_____80 19 !B__ _ biump assmned to be tier Wre ial bunmp

IJ

I
Estimated Bumupt

Bumup Muttiptier Given Bumup
Nominal 0 40 1 4

Boundgl 0 80

Estimated EiOL HM/Given EOL HUM

100iso

'Reactor shutdown. cres rremoval, storage. shippig or Other late confirming that irralatbon ceased for tuel

'Totai bunup for all tuel associated with this wvoseet must be cdided by SOL heavy metal mass to get specific bWup vaiwes (Mvv/dNIT)
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- Fuel Radionuclide Inventory Worksheet

L Fuel ard Template -Itrmion .
Fuel Name TRIGA S7D 8 5/20 GERMANY

SNF ID# 474
Fuel Units & Descr 70 - ELEMENT
Heavy MetAl Mass: BOL-1365ig EOL1337Tkg

ROD Storage Site: INEEL

'Fuel decay atart dale 2010
Estimates as of 2010

Template TRIGA-SS (LW/U-Zrx. SST. 10 10 20%. U)

'Template BurnupQMWd) 665

Template BOL Heavy Metal Mass (MT) 0 000195
Template Decay rmie _ 5 years

- -
.. I Gama Sorce

Estimated
Canister usage

18'xto
| 0 63 !

W� t-- Gamma Sources
- ww rd F rb : m ^b v D

. o -t o n. .t..

C'dMWd From
Temnlate

Nominal - , Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Burnup (MWd)
2 

Bumup (MWde (Ci) Inventorie(Ci) Inventoriee(Ci)

260 61 521 22 0 OOE+00 2 22E-07 4 44E.07

260 61 521.22 0 00E+00 4 78E-01 9 55E-01

I Photon Total
Energy Photonstsec
Group (bounding)

Radlonucliide

Ac-227
Am-241
Am-242m
Am-243
C-14
CI-36
Cn-243
Cm-244

260 61 a 68E-04 I jbtma

_Avg MeV

00150 8424E+13
0 0250 1 854E+13
0 0375 1t579E+13
0 0575 t 620E+13
0 0850 1m04E+13

260 61 1.22 0 OOE+00 3 BSE-05
1.22 0 OOE+00 3 35E-02
1.22 O OOE+00 7433E-04

2 8120E-06
1 7940E-07
1 6962E-06

1 22 0 00E+00 0 1250 7289E+12

521 22 0 C 8 84E-04 0 2250 8515E.12

Co-60 52122 0 C :+02 6 69E+02 0 3750 4 321 E+12

Cs-134 260 61 521:

Cs-l 35 260 61

) 2.36E+01 472E+01 0
O 6 39E-03 1 68E-02 0

7 18E+02 1 44E+03 1.
Cs-137 E+00 260 61

Eu-1 54 1
Eu-tSS
Fe-55

_ ~H-31
* i 1-1297

I Kr-85
i Ni}3

E-02 260 61
2 293E-02 260 61

0 OOE+00 4 01E+00
0 OOE+00 7 63E+00
0 0OE+00 2 01E+02

1 7500 3.338E+10
22500 5380E+10
2 7500 4269E+08
3.5000 4 969E+07

7 7158E-01
i 1111E-02 0 00E+00

3684E-( 521 22 0 00E+00 5 0000 28186E.02

5263E-C 521 22 C t.32E+02 7 DW 36189E+01

521.22
521.22 CPa-231 38511E49

It Pb-210 7-3880E-15
P Prn-147 2.t0,3E+00

I Pu-238 1 0383E-03

- Pu-239 5 5293E-03
Pu-240 2 1278E-03
Pu-241 1 0195E-01
Pu-242 2 3128E-07
FPa-226 S 2782E-14

260 61
260 61
260 61

E+00 3 24E-4 6 48E-04
E+00 1 OOE-06 2 01 E-06
E+00 1 93E-12 3 85E-12
E+00 5 48E+02 1 10E+03

*1 f u00 3 633E+00

2 0 ooE+00
2 0 OOE+00
2 0 00E+00521 Z

2 711E-01 S 41E4:-1
1 44E+00 2 88E+00
5.55E-01 1.11 E+00
2 66E+01 5.31 E+01
6 03E-05 1.21E-04
1 38E-11 2 75E-1 I

260 61
260 61

52122 0 C
52122 0 C
52122 oC

U.- lRa-228
Ru-t06S
Se-79
Sn-126
Sr-90

Tc-99
Th-229
Th-230
Th-232
T1-208

I 9338E-10 260 61
91684E-02 260 61
1.3018E-05 26061
12167E-05 260 61

2 6045E+00 260 61

122 0 00E+00 5 04E-08 1 01 E-07
1.22 0 00E+00 2M39E+01 4 78E+01

1.22 000E+00 3 39E403 6 79E-03
1.22 0 OOE+00 3 17E4-3 6.34E-03

521.22 00E6+00 1.36E+037
4424tE44 260 61 521.22
t.37t3E-tO 26061 521.22
t8090E-1t 26061 521 22
25278E-10 260 61 52122
t 6947E48 260 61 521.22

E+00 1.15t-01 2.31E1

+00 3 57E-08 7.1E4-08
E+00 471E-09 943E-09
E+00 6 59E-08 1 32E-47

U-232 4 8737E486 - 260 61

-2 ,3 1.Z203E407 260 61

lJ-234 t5925E47 26061

U-235 -2 6t194-06 260.61

0.00E+00 4 42E406
0 00E+00 1 .27E-05
0 00E+00 318E-05

8 83E
2 541

U-236
lJ-238 -3 6331 E-08 260 61

2 6060E+00 260 61

521.22 0 00E+00 415E-05
0 00 5 90E-03 5.22E-03

521.22 0 00E+00 3 31 E-03
0 00 3 67E-03 3 66E-03

521 22 000E+00 679E+02
9 40E+02

Thermal Power
Nominal Heat Bounding
I Output - - Heat Output

(Wats) (Watts)
t.M2E+01 3 03E+01

Total Total

3

.ichdes
E+03

I I
Reactr M tr LW AND u ZIRC HYDFUE LW AN u ZIR. H

Ful CLadding SST SST

BOL Ht4 Contiuets- U U
BCt. Enrich.ent % 20 00004 10 to t201

Pt--,,r R.uMmarv Imwdl9 - -
W...... I - ---

Frm SFU I trwW �s � __
-

Basis for oumup u-e *1,

om." burnp caitilate from I* twaq metal MEa$ 000~ye

3otriclri barnu assurred lo be twice norninal burriul
Nominal

Bounding.3

133.031 260 61_ _ _ 521 z

Checks - I , - - 1 ~, I
.

EstMp atel Burmu,
Bumnup huiliptier Given Burmup Estimated EOL HMGIve.. EOL HM

1 001
Nominal

Bounding
1s6

__________________ I

'Reactor shutdown core renoval. storage. shippeng or o0ter date confirming that Irradiatin ceased for fuel

"Total burnup far alt fuel assodated with 8-ia worksheet must be divided by BOL heavy metal mass to get specific bumrup valies VMWdIMT)

March 2003
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Fuel Radlonuclide Inventory Worksheet
L Fud and Template nlurimadotio

Fuel Name TRIGA ST 85eV2O HANNOVER
SNF ID t. 473

Fuel Units & Deser: 5 -ELEMENT
Heavy Metal Mass: BOLA0 972kg EOL=O 95kg
ROD Storage Site: INEEL

'Fuel decay start date 1999
Estimates as of: 2010

Template: TRIGA-SS (LWAJ-Zr, SST, 10 to 20%- U)
Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MY): 0 000195
Template Decay Tlme 10 years

Estanated
Canister usa:

18-10'
00O5I

I.Estsmates- .- m X x, b Y. yb Gamma Sources

Ci/MWd From ' Nominal I Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWe)' Bumup (MWcdi* (Cl) inventoriestCll Inventore,,3Cn

Photon Total
' Energy Photons/sec

G.-WD ft-nd-l)Radionuclide
Ac-227
Am-241
Arn-242mn
Arn-243
C-i14

_ r _ . _ , _ _ . _ _ I ~ I I -l5L
21 48 42 96 0 OOE+00 2.95E-08 5 90E-08 Avg MeV
2148 4296 OOOE+00 5.13E-02 I 03E-01 00150 5550E+12
21 48 42 96 ° uuE+00 2 97E-05 5 93E-0S I 00250 1 176E+12

1 2863E-04 21 48 42 9
42 9

0

0

6 34E-06 I 00375 1 004E+12
5 53E-03 0 0575 1 070E+12

CI-36 2 8120E-06 21 48 0 0850 6 493E+t11
Cni-243 I 5895E-07 21 48 42 96
Cn-244 t 4008E-06 21 48 42 96 0 00E+O 3 C
Co-60
Cs-134
Cs-135
Cs-137
Eu-1541

6 6541 E-01 21 48 42 96 0 OOE+00 1 43E+01
I 6887E-02 21 48 42 96 0 00E+00 3 63E-01 7 25E-01 0 5750

42 96 0006+00 6 92E-04 I 38E-03 0 8500 7115E+10
5 27E+01 I 05E+02 12500 2139E+12

Eu-155 1 4570E-02 21 48
Fe-55 20361E-01 21 48 4296 0OOE+00 437E+00
H-3 8 3940E-03 21 48 42 96 0 OOE+00 1 80E-01
1-129 7 3684E-07 21 48 42 96 OOE+00 1 58E-05

4 41 E-01
6 26E-01
8 75E+00
3 61E-01
3 17E-05

1 7500 1.287E+09
22500 6724E+07
27500 1113E+06

LiE-Ot 21 48 42 96 0 OOE+00 3 93E+00 7 86E+00 7.000
0 OOE+00 2 68E-05 5 35E-05 11.0000 2966E-01

I 06E-07 2 t1 E-07
Pb-210
Pm-147

E-13
6165E-C

Pu-238 9820E-04 21-48 42.96 0 C

7 38E-13
2.41E+01
4.29E-02
238E-01
9 13E-02

LPu-239 5293E-03 21.48 42 96 0 00E+00
-03 21.48 42 96 0 00E+00 4.57E-02

1 72E+00 344E+00
Pu-242 7E-06 994E-06
Ra-226 9 9774E61
Ra-228 2.1729E-10 21 48 42 96 0 00E+00

Sr-126
Sr-9O

2 9519E-03
1 3017E-05
12167E-05

2.3128E+00
4 4241 E-04

21 48 42 96
0 00E+00 2 80E-04 5 59E-04
0 00E+00 6 34E-02 127E-01

00E+00 2 61E-04 5 23E-04
4 97E+01 9 94E+01

Tc-99 1 90E-02
Th-229 1 9459E-10 21 48
Th-230 2 5564E-1 1 21 48 42 96
Th-232 2 5278E-10 21 48 42 96 0 00E+00
T2-208 1 6947E-08 21 48 42 96 0 00E+00 3 64E-C
U-232 4 6812E-08 21 48 42 96 0 00E+00 1 OE-4
"-233 1 2206E-07 2148 42 96 000E+00 2 62E6-
UJ-234 1 73t23-0tF7 91 AR A42CA 96 000E+0 -

al Power

IB 4C-k
Nomial Heat Bounding .

Output Heat Output
fWattsl (Watts-l-2 6194E-06 21 48 0.00 4.16E-04 360E-04 416E-04

A _ ,

21 48 42.96 000E+00 2.73E-04 545E-04 I -- 41E-O I 68E.OO
tJ238 -3 6331 E-08 21 48 0 00
Y-90 2 3128E+00 21.48 42 96
Other Radlonucldes

m. Tenplate Slection Sumary, Burnp Suury. and Checks .^- . ^

2 62E-04 2Z61E-04 2 62E-04
0 00.E00 4 97E+01 9 94E601

527E+01 1.05E+02

Total Total

Template Selecton Summary W _

From SFD Used Basis for Parameter Differences:
Reactor Moerator L ND u ZIC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding OST SST
aOL HM Constituents U U

BOL Enrichment I 1981481481 1010201_

Burnup Summary (MWd)l Basis for burnup used in estimate,
From SFD Estimated

Nominal | From ^. i E 21 48 Nomnatale imp cabiated alhe hem mea sass destroyed
Boundig | 42.96 Borrig bonjp asurred to be ti" romrra bursig

U
U

Estimated Burnup/
Given Bumup

-

Burnup Muttipier
Nominal.

Bounding]
q65 907
1 30f

Estimated EOL HMIGiven EOL HM
I I o100

A.
'Readtor shutdown. core removal, storage. shipping or ot0er date cornfirming that wradation ceased for uel

'Total buffW lor a uet associated wit UNs worikshee must be divded by SOL heavy metal mass to get specific bumup values (MWdrMT).
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Fuel Radionuclide Inventory Worksheet -

,L Fuel and Tetqate laort or b-s3
Fuel Name TRIGA STD 85t20 HEIDELBERG

SNF ID 4 1044
Fuel Units & Deser. 56 - ELEMENT
HeavyMetalMass i01O10713kg EOLr10556hg
ROD Storage She INEEL

Fuel decay start date 2006
Estimates as of 201o

Template TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U)
'Template Bumup(MWd): 6.65

Template BOL Heavy Metal Mass (MT ° 0004195

Template Decay Time 5 years

Estirnated
Canister usage

1S"xlO
050 1

I
- 1} Ws;o I= '.3 m D . ..... - -n.-'II~~t~DPhoton .Tot. }Dat

CUMWd From - Nominal - Bounding Fuel Initial Activity Nominal Fuei Bounding Fuel

Radionuclide =. Temptate -E Fuel Burnup (MWdf Bumup (_ Wd (Cl) lnventones(CI) Invento_ es(Ci)
411 ~ ~ ~ ~ r OJ UUn+U 1 7

Photon Total
Energy Pholtons/sec
Group (bounding)il

i Ac-227
L.- Arn-241

Arn-242n
Arn-243
G-C14

L- Cm-243

-t 0 2081 81 41763i OOt:+OO I laci

)0I

I

E03 208 81 417 63 0 OOE+00 E+13

4129E-06 208 81 417 63 00250 - 1485E+13
o 0375 1.265E4134774E-07 208 81 6 17E-05

2871 E-04 5.38E-02 00575 1 298E+13 -

2 8120E-06
1 7940E-07

_ 0 0E+OO 5 87E-04 1.17E-03 J 00850 8043E+12
0 OOE+00 3 75E-05 7A9E405 1t250 5841E+12

0 OOE+OO 3 54E-04 7.08E-04 02250 6 823E+12
U tXk+U. AA bO PU +t 42 . AOt A+UA A~Cm-244 1 6962E-4

Co-60 O OOE+OO 2 68E5+02 5, 3tt+L0z -3750 j 46JZtl

Cs-134
Cs-1 35
Cs-137

8I . 417.63 0 OOE+OO 1 89E+01 378E+01
20a 1 A17 A 6r3n A OoEo 672F431
sw o I _ & { .w v w>w v ._w

+oO - 208 81 417.63 O OOE+00 5 76E+02
.- E2 208 81 417.63

2.9293E-02 208 81 4 * 22E+01 22500 4311E+10

7.7158E-01 322E+02 27500 3 421 E+08

I t H-

It t1-297
-_Kr_85

NP-237
Pa-231

I Pb-210 7- Pm-t47 I

I PU-238j

IO Pu-239

I tt1IE-( 'A E+OO 2.32E+00 4 64E+CO 3.5000 3.981E+07
OOE+00 1.54E-04 3 08E-04 50000 2255E+02

417 63 0 OOE+OO 528E+01 1C

208 81 417 63 0 00E+OO 259E-04
E-09 208 81 417 63 0 OOE+00 a C

7.3880E815 208 81 41763 0 OOE+0O
2 1023E+00 208 81 417 63 0
i 0383E-03 208 81
5 5293E4- t.15E+OO 2 31E+00

4 44E-01 8 89E-01Pu-240 z 0l10t-01
-Pu 24t 1 0195E-01 41763 0O0E+OO 213E+01 426E+01

Pu-242
I Ra-226

FL. a."2

o 417 63 0 OOE+00
208 81 41763 OOOE+00

I

i

483E-05 9 66E-05

:-10 - - 208 81 41763 - a
I 10E-11
4 04E-08
I 91E+01
2 72E-03

9 1684E-02 208 81

K

Se-79 1 301
Sn-126 1 216
Sr-90 2 604
Tc-99 4 424
Th-229 1.371
Th-230 1 809

8E-05 - 208 8 5 44E403
2 54E-03 5 08E-03

208 81
208 81
Om0 RI

417 63 0 OOE+00 5 44E+02
417 63 0 OE+00 9 24E-02
417.63 0 O0E+00 2 86E48
417.63 0 OOE+00 3 78E-09
417 0ft OOE+wwOO 5 28E408

1.09E+03
1 85E-01
5 73E-08
7 550E09
1 06E-07
7 08E-06

I-o - c'RF.n
c~~~~~~~ -c, - - - .

1 6947E-08 208 81 417.63 0 O0E+00
417 63 0 00E+00- 4 8737E-08 208 81

^^A 0= ^ AnO O 21)001^
Thermal Power

Nominal Meet Boundling
Output Heat Output

t.2203E-07
It592547I ao~

208 81208 801 417 3Af
5 tOE:-0
6 654-05

U-235 - - -9 Al194F4 208,81 0 00
- - 12693E-05 208 81 417

-3 6331 E-08 208 81 0 0
2.6060E+00 208 81 4t417

63 0C
3 4 57E-03 ((Watts) (rWytt
3 5 E308-3 1^22E+01 2A3E+Ol
3 2 89E-03 I Total Total

U-Z38
Y-90
Other Radionuclides

0 00E+00 544E+02 1 098+03
7.53E+02 1t51 E+03 I

mmary . I
_ _ U__F ro ml 5 t-L i I u s e a i is, r a a n e r uu-u l

Reactor ModeratorFNW AND t ZIRC HYDRIDEE LW AND U ZIRC HYDRIDE
I~ -_ -A

ccr SSTcr- .. ^. , I

BOL NM Constituents | U
r.^% Fhm^. - I ts .72EY24

U

1in i 9I -
_ _ _ _- - _ _ __-_ _ _ I_ _ _ _ _ _ _

Bumup Summary (Wd)'
From SFD I Estimated FBasis for burmup used in estimate

Nnal butip taken vredly bus SFD (reewted to YAWd)
Eoukg tumniS assured Ia be tWm nomred tjmw

Nominal [
Bounding

20881

I I - 7= 1-
, umnup Hulttlpll

Nominal 0
Bounding 11U

Estimated Bumupv
Given Bumup

07:
Estimated EOL HMlGlven EOL HM

I 0= 99

'Reactor shutvwn. core removal storage stippilg or other date corfirrmnlg that Ibadation ceased for Wet

'Total bumup for an fuel assocdated wfith this worlisheet must be dvided by SOL heavy metal mass to get specific buWaup values (MWdMT)

-
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Fuel Radionuclide Inventory Worksheet
L Fuel and Terplate Informatioen ,

Fuel Nanm: TRIGA SM7 8.520 INDONESIA
SNF ID# 475

Fuel Units & Deacr 174. ELEMENT
Heavy Metal Mass. BOL-33 93kg. EOL=33.251 kg
ROD Storage Site: INEEL

'Fuel decay start date 2010
Estimates as of. 2010

Template TRIGA-SS (LWAJ-Zrx. SST. 10 to 20%. U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 000195
Termipate Decay Tse 5 years

Estimated
Canister usage

18'x1O'
1 57

11. Estimates . m x, xi b Ye Yb Gamma Sources
Photon Total

Ct/MWd From,. Nominal I Boundng Fuel Intial Activity, Nominal Fuel' Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)` Bumup (MWd)' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 85173E-10 64780 129559 000E+00 552E-07 1 1OE-06 Avg MeV

Arn-241 1 8331E-03 647 80 1,295 59 000E+00 1 19E+00 2 37E+00 00150 2094E+14
Am-242m 14129E-06 64780 1,29559 0 00E+00 9 15E-04 1 83E-03 0.0250 4608E+13
Am-243 1 4774E-07 64780 1.29559 000E+00 957E-05 1 91E-04 00375 3S924E+13
C-14 1.2871E-04 64780 1,29559 0 OOE+00 834E-02 1 67E-01 0.0575 4027E+13
C6-36 28120E06 64780 1,29559 0 OOE+00 1 82E-03 364E-03 008s0 2495E+13
Cm-243 1 7940E47 647 80 1.295 59 0 00E+00 1 16E-04 2 32E-04 001250 17012E+13
Cr-S244 1 6962E-0 64780 1.29559 0 00E+00 1 lE0E3 20E403 02250 2117E+t3
Co-80 12839E+00 647 80 1,295 59 0 00E+00 8 32E+02 1 66E+03 03750 1.074E+13
Cs-134 9 0541E-02 647 80 1,295 59 0 00E+00 2 87E+01 4 17E+02 05750 1 428E+14
Cs-135 32195E-5 64780 1,29559 000DE+00 2409E-2 4917E4-2 0500 6129E412
Cs-137 27564E+00 64780 . 1,29559 000E+00 1 79E+03 357E+03 12500 1245E+14
Eu-154 1 5368E-02 647 80 1,295 59 0 00E+00 9 96E+00 1 99E+01 t 7500 8296E+10
Eu-155 2S9293E-02 647 80 1,295 59 0 00E+00 3 90E+01 3.80E+01 22500 1337E+1t
Fr-55 7 7158E-01 647 80 1,29559 000E+00 5 00E+02 100E+0O Z7500 1061E+os
H-321 1111E-02 647 80 1.295 59 0 00E+00 0+0 1 44E+01 3000 1235E+08
1-129 723684E-07 64780 1,29559 000E+00 4 77E-04 935E-04 Sooo 7001E+02
Kr-85 2 5263E2-1 647 80 1,295 59 0 00E+00 1 64E+02 3 27E+02 7 0000 7814E+01
Np237 12427E46 647 80 1,295 59 0 00E+00 805E-04 1 61E-03 110000 9032+0
Pa-231 38511E49 647 80 1.295 59 000E+00 2 49E8-0 4 99E-06

-2130 723880E715 647.80 1,29559 0 00E+00 4 79E-12 9 57E-12
Pm-147 21023E+00 64780 1,29559 000E+00 1 36E+03 2 -72E+04
Pu-238 - 0383E-03 647 80 10295 19 0 80E+00 6 73E-01 1 35E+00
Pu-239 55293E-03 647.80 1,29559 000E+00 3 58+00 7.16E+00
Pu-240 2 -278E-03 647 80 10295 19 0 20E+00 1 38E+00 9276E+00
Pu-241 0195E01 647.80 1295 59 0 00E+00 6 60E+01 132E+02
Pu-242 2 3128E407 64780O 1,295 59 000DE+00 I150E404 3OE0E44
Ra-O 6 5i27i2E-14 64780 1,295s59 0E+00 342E-11 884E-16
Ra3-228 I 9338E-10 647 80 1,295 59 0 00E+00 I 25E407 2 51E407
Ru-106 9 1684E402 647680 1,295 59 000DE+00 5 94E+01 1.19E+02
Se-79 1.3018E405 647 80 1,295 59 000DE+00 8 43E403 I169E402
Sn-126 1.2167E405 647 80 1,295 59 000DE+00 7 88E403 I 58E402
Sr-go 2.6045E+00 647680 1,295 59 000DE+00 I 69E+03 3 37E+03
Tc-99 4 4241E404 647 80 1,295 59 000OE+00 2 87E-Ol 5 73E-01
Th-229 t.37t3E-1 0 647 80 1,295 59 000OE+00 8 88E-08 It78E407
Th-230 It809OE-11 647 80 1,295 59 000OE+00 I 17E-08 2 34E408
Th-232 2.5278E-10 647680 1,295 59 000DE+00 I 64E407 328E407
Ti-208 m 6947E18 647 1 0 1,295 59 0000E+00 I 1045 2.20E-5
U-232 4N8737E308 647640 1,295 59 00 0E+00 3716E-05 68310E4V5 ThermalePower
U-233 12Z03E4N7 64780 a 1,295659 0E+00 791E405 I 58E4 NomIZZnallZZa Boundng
U-234 15925E47 647e80 129559 000E+a 1 03E04 2a06Ea4 Oute f , eatOutput
U-235 -26si94E406 w47b80 0b00 1 g 7E4s 2 ie30E2 1 47E4r2 (Wavts) (Wafts)
U-236 1.2693E405 647.80 1,295 59 000DE+00 8Z2E403 I 64E402 3 77E+01 7s54E.tit
U-238 -3 6331tE408 647680 0 00 9 12E403 910E403 9t2E43 Total Total
Y-90 2 6060E+00 647.80 11295 59 0 00E+00 I 69E+03 33E0
Other Radionuclides 234+03 46E+0
IILTernplate Selecton Sutnnay. Burnup Sunmry, and aecks>-~-,- --- ,-, 2.34E8 9 L .- i

Templtie Selection Summary I

From SF-t Use Iass lrPamtrierences:
Reator Modertor LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fudl Claiding SST SST

BOL HU Consttnuarts U U
BOL Enrlrhm nt -Y 20 00D00041 to to 201

Bumnup Summary (MWd~i Basis for humtup used in estimatde:

From SFO.3 68 Edtim ted

Nomtnrta330 68 647 8t Nmnrai rhmr ctinae fm gm heavy metaiinus destryd

Sourtbl |n 1.295-59 McR)Jrg bmu asuffed ID beW nomrrd hii

Checkrs

Estim tedt Burnup/
BumnupMuntipif Given Bumnup Estvn ted EOL HMIGhven EOL HU

Nominal 0 R6 1-96|t °

Boundinrg t1

'Reactor shutdown, core removal, storage. stepping or other date confirminwg thala mradlaton ceased toi tueL.

'Totai buimup for alt tuet associatedt wilh five worksheet musd be dividedt by BOL heavy metal mass to get speotic bumup vakies (MWrIT)

U
U

U
U

I .

DOEISNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet

XL Fuel and Telate nfrtiwafioao,,;,, r
Fuel Neme TRIGA STI 8 5120 INDONESiA

SNF iD 4 476

Fuel Units & Descr. 71 . ELEMENT
Heavy Metal Mass B0.13 845kg, EOL^13.56%kg
ROD Storage Site INEEL

'Fuel decay stait date 2010
Estimated
Canister usage-

18"x10*
r 064

Estimates as of: 2010
Template: TRIGA-SS (LWUJ-ZrA. SST. 1010 208. U)

'Temiptate Burnup(MWd) 6 65
Template BOL Heavy Metal Mass (MT)- 0 000195

TAAI9 n .^AAi ue m A fC a

Hll. Estimates m . X b. X. b YY. I Gamma Sources

Ci/MWd From ' b I Nominal - Bounding Fuel Initial Activity t -Nominal Fuel Bounding Fuel
Radionuclide Template Fuel Bumup (MWd)

2 
Burup (MWd)

2
' (Ci) ' Inventloies(Ci) Inventones(C4)

i Ac-227 8.5173E-10 264 33 528 66 0 OOE+00 2 25E-07 450E-07

Am-241 1.=3E-03 26433 52866 OOOE+00 485E-01 969E-01

Photon Total
Energy ' Photons/sec

- 'Group - (bounding)
Avg MeV

0 0150 8 544E+13
0 0250 1 880E8+13Am-242m 1.4129E-O6 3 73E-44 7.47E-04

Am-243 O OOE+u00 3 91E-05 7.81 E-05 I 00375 1 601E+13

C-14 0 OOE+00 3 40E-02 6.80E-02 I 00575 1 643E+13

CI-36 528 66 0 OOE+00 7 43E04 1 49E-03 I 00850 1 018E+13
528 66 0 OOE+00 4 74E405 94

264.33 528 66 0 OOE+00 4 48E-(
0 264.33 52866 00

Cs-134 9 0541E-02 264M33 528 6 .+01 0 5750 5 827E+13

Cs-135 3 2195E-05
Cs-137

0
0
0
0

E-03 1 70E-02 08500

729E+02 1 46E+03 I 12500 5 079E+13
2.501E+12

Eu-154 1 OOE+00 4 06E+00 8 12E+00 1 7500 3.385E+10

Eu-155
Fe-55

' 66 OOE+00 7 74E+00 1.55E+01 2.2500 5.457E+10

528 66 0 OOE+00 2 04E+02 4 08E+02

H-3
1-129

Pa-231I I Pb-210

Pu-239
Pu-240
Pu-241

264 33 528 66 0 0 O0E+O0 2 94E+00
7 3684E-07 264 33 528 66 0 O0E+00

27500 4330E+08
3.5000 .S3sE+07
5E0000 2.s7E+02
7-0000 3235E+01
11.000 3685E+00

2 5263E-01 264 33 528 66
1.2427E-06 264 33 528 4
3 85 1 E-09 1 264 33

OE+000 6 68E+01 1 34E+02
0 O0E+00 328E-04 6 57E-04
0 O0E+00 1 02E-06 2 04E-06
O.OOE+00 1 95E-12 3 91E-12
O.OOE+00 5 56E+02 1 18E+03

73880E-1
21

5 66 0 0OE+00 2 74E-01 5 49E-01
264 33 528 66 0 O0E+00 1 46E+00

2.127BE-03 264 33 528.66 0 00E+00
1-0195E-01 I 26433 528 66
2.3128E407 264 33 528 66 1.22E-04

Ra-226 52782E-14 26433
Ra-228 1.9338E-10 I 264.33
Ru-106 91684E-02 26433
Se-79 1.3018E-05 264.33
Rn-128 12167E-05 26433

2 79E-11
5 11E-08 1 02E-07

0 00E+00 42E+01 4 85E+01
0 OE+00 3 44E-03 6 88E-03

528 66 0 00E+00 3 22E-03
0 OE+00 6 88E+02

6 43E-03
2 6045E+00 264.33 528 66
44241E-04 264.33 52866

Th-229
Th-230
Th-232
TI.208
U.-232

- U-1233

U-234
U-1235

1 3713E-10
I 8090E-1 1

264.33
E+OO 4 78E-09 9 56E-09
E+00 6 68E-08 1 34E-07

n nir.n A A48F-06 8 96E-06U wc w __v~w w iVW .
4 8737E-C 0 OOE+00 129E-05 2 58E-05

; ^ XR XA e en ^: £=0

264M33
264 33

528 66 0 00L+Uu Z2EjI-iS
528 66 0 OOE+00 421 E-05

0.00 5 98E-03 529E403

6 45EZ50
8 42E-05
5 98E-03

Thermal Prawer
Nominal Heat Boundig ,

Out -p ' Het Output _
(watts) ', (watts)
1.54E+01 3.0sE+01

Total_,264.33 52866 0OOE+00 3.36E-03 671E-03

24.33 0 00 3 72E03 3 71 E-03 3 72E-3
26433 528 66 000E+00 689E+02 1 38E+03

9.53E+02 1 91E+03

_unry. '1 -and 3cs_

Used Basis for Parameter Differences
LW AND u ZRC HYDRIDE

S12T
.U

10to 20 1

Total Total

w From SFD

I

Reactor Moderator LW AND U ZIRC HYDRIDE
Fuel Claddig SST

BOL HM Constituents U
BOL Enrichment % 20 00(M41

BumupSummary(MWd)_ Basisiorburnupusedinestimate
From SFD Estanated

Nomil t 34.93 26433 N."t bnup akdated hom the beavy metal mass dntisavd

Bounding 528 t6 t biump Masmed OD be ta cnal mtup

Checks

Estdnated Bunupf
Burnup Mulitar Given Bumup Estated EO HMVGiven EOL HM

Noehial 0 Sf 1 10
Bounding 112t

'Reactor shutdown, core removal. storage. shipping or other date conftining that Iradation ceased or buel

'Total burmup for all fuel associated whlh U-is worksheet must be ilvided by BOL heavy metal mass to get specific bumrlp values (MWd`MT)

WOEISNF/REP4078
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Fuel Radionuclide Inventory Worksheet
L Fue and Template Inlonr on.<, u . .-

Fuel Name: TRIGA STti 8 520 ITALY
SNF ID O- 477

Fuel Units & Desor: 48- ELEMENT
Heavy Metal Mass: B0=9 36kg; EOL=9 173kg
ROD Storage Site INEEL

'Fuel decay stat date: 2010
Estmates as of: 2010

Template: TRIGA-SS (LWAJ-ZrA. SST. 10 to 20,. U)
'Template Burnup(MWd): 6 65

Template BOL Heavy Metal Mess (uri: 0 000195
Temniata Dferal Time: 5 v-as

Estimated
Canister usage:

185 10'
043

I. Estimates -. Y, x, * - r_ Yb Gamma Sources

Photon Total
Ci/MWd From Nomnal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)W Bumup (MWd)f (Ci) Inventories(Ci) Inventones() Group (bounding)
Ac-227 8 5173E-10 178 70 357.41 0006.00 I 52E-07 3 04E-07 Avg MeV
Am-241 1 83i1E-03 17870 35741 000E+00 3.28E-01 655E-01 0.0150 5mE413
Am-242m 1 4129E-06 17870 35741 000E+00 2.52E-04 505E-04 005250 1271E413
Am-243 1 4774E-07 17870 35741 000E+00 2.64E-05 5.28E-05 00375 1082E613
C-14 1 2871E-04 17870 357.41 000E+00 2.30E-02 460E-02 00575 1111E613
CI-36 28120E-06 17870 357.41 000E+00 503E-04 101E-03 00850 6.883E.12
Cm-243 1 7940E-07 17870 35741 000E+00 3.21E-05 641E-05 01250 4098E.12
Cm-244 1 6962E-06 178 70 35741 OOOE+00 303E-04 6006E-04 0.2250 5Z39E.12
Co-60 1 2839E+00 17870 357.41 0 WOE+00 2.29E+02 4.59E+02 0.3750 2.963E612
Cs-134 90541E-02 17870 357.41 000E+00 1 62E+01 324E+01 0.5750 3.939E.13
Cs-135 32195E605 178 70 357.41 0000E+0 5.75E-03 1 15E-02 0850 1 691E412
Cs-137 27564E+00 17870 35741 000E+00 493E+02 985E+02 12500 3433E+13
Eu-IS4 1 5368E-02 178.70 35741 0 OOE+00 2 75E+00 549E+00 I 7500 2.29E6,10
Eu-1 55
Fe-SS
H-3
1-129
Kr-85

9E33-02 178.70 357.41 0 00.00 5 23E+00 1 05E+01 2Z2500 3.689E410
00E+00 1 38E+02 2 76E+02 2.7500 2Z927E+08

2 5263E-01 178 70 357.41 002 UiNO-237 1 2427E-06 178 70 357.41 0 600E+W0 222E-04 4 44E-04
Pa-231 7385-1tE9 17870 357.41 000E+00 688E7 2 38E46-12
Pb-210 73881E-15 17870 357.41 000E+00 6 32E-12 216E-12
Pm-147 21023E+00 17870 357.41 000E+00 376E+02 751E+02

0 00E+00 1 86E-01 3.71 E-01 U
Pu-241 1 0195E-01 178 70 357.41 0006.00 1826.01 3 64*+01
Pu-242 2 3128E-07 178 70 357.41 0 00E+00 4 13E4-5 8.27E4-5
Ra-226 52782E-14 17870 357.41 0000E+0 943E-12 1 89E-11
Ra-228 1 9338E-10 17870 357.41 000E+00 346E-08 691E-08
Ru-106 91684E-02 17870 35741 000E+00 1 64E+01 328E+01
Se-79 1 3018E-05 178 70 35741 0 0E+00 2 33E-03 4 65E403
Sn-126 12167E-05 17870 35741 000E+00 2.17E-03 435E-03
Sr-90 2 6045E+00 17870 35741 000E+00 4 65E+02 931E+02
Tc-99 44241E-04 17870 35741 006E+00 791E402 1 58E-01
Th-229 1.3713E-10 17870 35741 0 00E+00 2 45E-08 490E-08
Th-230 1 8090E-11 17870 35741 O0E+00 323E-09 6 47E-09
Th-232 25278E-10 17870 35741 000E+00 452E-08 903E-08
TI-208 I 6947E-08 178 70 357 41 000DE+W 3 03E-08 6 06E406
Ui232 4 8737E408 178 70 357 41 000DE+00 871tE406 I 74E405
U-233 t.2203E407 178 70 357 41 OW0E+00 218 E405 4 36E-05
U-s234 t.S925E407 178 70 357 41 0 00E+00 2 85E405 S 69E405
U-o235 -2 61 94E406 178 70 0 W0 4 05E403 3 581E-03 4 05E43
t i236 1.2693E405 178 70 357 41 0 WOE+00 2 27E403 4 54E403
U-23i8 *3 6331 E-08 178 70 0 W0 2 521E43 2 51 E-03 2 52E403
Y-90 2 6080E+W0 178 70 357 41 0OWE+00 4 66E+02 9 31 E+02
Other Radionuchides 6 44E+02 I 29E+03
Ill. Template Selection Sttariv Burmup Summary. and Checks 4 ..

Template Selection SummarY
From SF0 Used Basis for Parameter Differences:

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZaC HYDRIDE
Fuel Cladding SST SST

BOL HM Constituents. U U
BOL Enrichment % 20 10 to 201

Bumrup Summary (MWd)
5  

Basis for bumup used in estimate:
From SFD Estimated

Nominal 9SIMI 178 70 Nimnal tmsip caLdated from the heav meW mass destyrd
Bounding 357 41 nd8ntr bnMa assayed to be Wm* nomi b-aA.

Checks

Estamated Bumupi
Notnl Bum UIt l r Given Burnup Estimated EOL HlVGrven EOL HU

Nominal gS1 9 1

Thermal Power
Nominal et Bounding

Outpurt Heat Output
(watts) (Watts)
1 04E801 2.08E+01

Total Total

U
IJ
I

'Reactor suts7cwnm core removal. storage, shipping or other date corfirming tsat nrraiatdon ceased for tual.

'Total bumup tor at tet associated wT this worlsheet must be droded by 60OL heavy metal mass to get specific bunup values (MWdtT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Terplate Ilnfarlabo
Fuel Name TRIGA STD 85920 ITALY

SNF ID t 478
Fuel Units a Descra 71 - ELEMENT

HeavyMetal Mass 60-113639kg EOL=1Z837k9

'Fuel decay start date- 1999
Estimates as of. 201 D

Template: TP;IGA-SS (LWAJ-Zix. SST. 10 to 20., U)

'Template Bumup(MWd) - 665

Template BOL Heavy Metal Mass (IT) 0 000195
T-e.bte De-y Tlme 10 years

Estimated
Canister usage

18'x10O
064

- -. W. � - ----

t t K , b Yn Yb -Gamma Sources
. Photon Total

- ,, CdMWd From Nominal Bounding Fuel Initial Activity BNominal Fuel ounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bmupr(MWd)p (MWp(MWd)' (Ci) lnventoiies(Ci) lnventones(Ci) Grop (bounding) - -

Ac-227 1.3731E-09 76588 1,31.76 0 00E+00 1 05E-06 2 10E-06 Avg MeV

Arm-241 2.3865E-03 76588 1,531 76 0 00E+00 I 83E+00 3 66E+00 00150 1 979E+14

Arn-242m 1.3812E-06 76588 1,53176 OOE+00 t06E-03 2 12E-03 00250 4192E+13

. _1- m 765 RR 1 531 76 0 00E+00 1 13E-04 2 26E-04 00375 3581E+13
Am-243 f w w

C-14 E-04 765 88 0 00E+00 0 0575 3816E+13

CF36
Cm-243

E-06 1

1.5895E-07

1,.531 76 0 00E+00
1,531.76 0 OE+00
1.531 76 0 00E+00

4 31E-03
2 43E-04 O 1250

o 0850 Z315E+13

2.15SE-03
t 4008E-06 E+02 1 02E+03
6 6541E-4

2250 1 975E.13 i
3750 , 9 071Ee12
5750 1 421E+14
18500 Z537E+12nC_1 

.st 1f 765 88 1,531 76 I 729E+01

.I CS-135
Ca-137

765 88 IO 247E-02

765 88 E+00 188E+03 1 7500 7462aE+13

Eu-1 54 765 88 0 OOE+00 1 7500 4297E+10
E+01 2 7500 2 397E+09

Eu-155
Fe-55

- H-3

. 1-129

Np-237

~' Pa-231
Pb-210

I - Pu23
Pu-239-
Pu-240-
PLu-241

1,531 76 0 OOE+00
1,531 76 0 00E+00
1,531t 76 0 00E+00

56E+02 3 12E+02
43E+00 129E+01
464-04 1 13E-03

10E+02 2 80E+02
54E-04 1 91E-03

2 7500 3.969E+07
3.5000 4 703E+06
5 OD00 8 078E+02
7 ooo 9 136E+01
11 0000 1.040E+01

7.3684E-07

1 246
4 914

: _ _ _ A _ A A _
765 88
765 88
765 88
765 88

t;S3176 000E+00 1 32E-11
1-531 76 0 006+00 4 30E+02
1,531 76 000E+00 7 64E-01
1,531 76 O00E+00 423E+00

7 53E-06
2 63E-1 1
8 60E+02
1.53E+00
8.47E+009

5
2

E-04
5293E-03
1263E-03

8 Ot65E-C i 88 1,531 76 - 1 6.14E+01 123E+02
1 177E-04 3 54E-04

Pu-242 2
Ra-226 9

Ra-228 2.
Ru-106 2.

765 88
765 88
765 88
765 88
765 88

1t531.76
1,531.76 OOE+00 7 64E-11

1,531 76 0 OOE+OO 1 66E-07

t,53176 0 00E+00 2 26E+00

1,531 76 OOE+00 9 97E-03
1,53 76 0 006+00 9 32E-03Se-79

Sn-126

4 52E+00
1.99E-02
1 66E-02
3 54E+0312167E-05 765 88

2 3128E+00 765.88
4 4241t E-4 765 88
1 9459E-10 765 88
2.55646-11 765 88
2-5278E-10 765 68
1.6947E-08 765 88

1,531 76

1,531.76 C
-01 6 78E-01

- -

i
i
i

t49E-07
96E-08
94E-07

2 98E-07

Th-230
Th-232
T1-208
U-232
U-233
U-234
U-235
U-236
UL-238
Yv-9
Other Rad.onuchdes

i. Tenplate Select

+00
-

0 OOE+00 1.30E-05
5 Thermal Power

3 76588 1,53176 0 OE+00 3.59E-05

E-07 765 88
E-07 765 88
E406 765 88
E-05 765 88
E-08 765 88
E+0O 765 88

1,531 76 OOOEU+vUv^ Y35c,:
1,531 76 0 OOE+00 1.33-

0.00 5 90E-03 3 90E-

1,531 76 0 OE+00 9 72E-

0 00 3 67E-03 3 64E-

1,531 76 0 OOE+00 1 787E
1 88E4

L _ ~ _ _ .

1 87E-04
2 65-E04
5 90E403

7 Output Heat Output

1W9t4)0 30 (Wa6060
19E2 3.0E+01i 6 rDOE+01 _

3.67E-03 Total Total

3.54E+03 J
3 76E+03 _

MEp

t
,a, . .. ..

I U5- --,,
Reactor Moderator- LW AND U ZIC HYDRIOE ILW ANDU Z

Fwl Ctddng S

BOL NM Cons- U

BO Enrchmen % 0264068 10

a RCfulYiRI

c0tmu^Sunmanr .1Wei -Basis for bumup used in estimate:

8658 NlMe" bfw farodar the theavy metal mass desVe7t

;31716 txrnt ble Vaonrcmnat bytuPn

From 5r-v 1
Nominal F _ _ I

Boundino I I

U_
Checks 4

Estmated Bumup
Bumup multiplier Gren Bumup Estimated EOL

Nominal 1 65 1.651

Bounding i.29
'Reactor shutdown, core removal storage shirping or Oter dale confimimng that irnabkation ceased lor tuel

'Total buotup lor ait Wue associated with tas worksheet must be dvtded by BOL heavy metal mass to get specific bunw values (MWd`MT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fel and Template Inbonmdan,,,,

Fue Name. TRIGA STD 8.5/20 ITALY
SNF to h 1080

Fuel Units & Descr. 140- ELEMENT
Heavy Metal Mass: BOL629894kg- EOL=25.312kg
ROD Storage Site INEEL

'Fuel decay start date- 2006
Estimates ta of: 2010

Template. TRIGA-SS (LWAU-Zx. SST. 10 to 20. U)
"Templite Bumup(MWd): 6 65

Template SOL Heavy Metal Mass (MtT): 0 000195
Template Decay Time S years

Estimated
Canister usage

18sX10'

i 126

U. Eslmates - . . U m X. X b y Yb GammaSources

Radionuclide

, . . . Photon Total
Ct/MWd From I I Nominail Bounding Fuel Inrtial Actrvity Nominal Fuel Bounding Fuel Energy Photons/sec

Template ' Fuel Bumup (MWd)' Bumup (MWde (Ci) Inventories(CI) Inventones(Ci) Group (bounding)
85173E-10 1,51019 3,02038 00OE+00 1.29E-06 2.57E46 Avg MeY
1_8331E-03 1,51019 3,02038 000E+00 277E+00 554E+00 00150 4882E+14
1 4129E-06 1,51019 3,02038 000i-+00 2 13E-03 427E-03 00250 1074E+14Am-242rn

Am-243 14 0.0375 9147E.13
C-14 12871E-04 1,51019 3,02038 C
Ci-36 28120E-06 1,51019 3,02038 C
Cm-243 1 7940E-07 1,51019 3,02038 C

0 0575 9389E+13

C OCE+00 2
5 817E+13
4 224E+13
4 934E.13Crn-244 1 6962E-06 1,51019 3.020 38 0 COE+00 2 56E-03

Co-60 1.2839E+00 1,51019 3,02038 COOE+00 t 94E+03
i.510 19 3,020 38 0 0CE+00 1 37E.02 2 73E+02 0s

019 3,020 38 C OOE+00 4 86E-02 9 72E-02 0 85oo 1 429E+13
416E+03 8 33E+03 1.2500 29802E+14

Eu-154 1 5368E-02 1,51019
Eu-155 2.9293E-02 1,51019
Fe-55 77158E-01 1.51019

2 32E+01 4 64E+01 17500 1 934E+l I
2z2500 3 118E+11

3.020 38
H-3 1.1111E-02 1.510 19 3,020 38 0 00E+00

34E-07 1,510 19 3,02038 000E+00 1 11E-03 2 23E-03

2 474E+09
2 879E+08

1 600E+03
1 811E+02
2 063E+01

1,510 19 3,020.38 0 00E+00 3 82E+02 7 63E+02 70
1 88E-03 3 75E-03 11 0000

Pa-231 38511E-09 1,510.19
Pb-210 7.3880E-15 1,510 19
Pm-147 21023E+00 1,510.19

5 82E-06 1 16E-05
2 23E-11

ru-2a3 1 UJ038-w3 1.510 19 3.02038 1.Pu-239 5293E-03 1.51019 3.02038 0 OE+t
1,51019 3,020 38 0 OE+00 3.21 E+00 6.43E+00

1 54E+02 3.08E+02
Pu-242 23
Ra-226 52
Ra-228 1s

3 49E-04 6 99E-04
1 59E-10

K338E-1 0 1,510 19
Ru-t 06
Se-79
Sn-i126
Sr-90

1684E-02 1,51019 3,02038 0 OOE+00 t 38E+1
3 19 3,020 38 0 OOE+00 1 97E-02 3.93E-02

0 O0E+00 1 84E-02 3 67E-02
7 87E+03

Tc-99 44241E-04 1 1,51019
Th-229 1.3713E-10 1.51019 3.020 38
Th-230 18090E-11 1.51019 3.020 38 0 0OE+00 2 73E-C
Th-232 2.5278E-10 1,510 19 3,020 38 0 OOE+00 3 82E-07 7 63E-07
Tl-208 1 6947E-08 1t51019 3,020 38 0 00E+00 2 56E-05 5 12E-05
U-ZJZ 4 b{;5tt 1.5IU IV 3,0UU Z50 U uu0+LPJ 7 J3tj-05 al Power

1t22037-7 1.5101 9 3,020.38 0 E0+00 1 84E-04
ns x1ns ^ non ^oi..0lYiI 3,0c038 U 0 c J Zvt-0U4 4 8tt-04

Nominal Heat Bounding
outpul Heat output
(Wafts) (Watls)-2 6194E-06 1.510 19 000 t 16E-02 7 68E-03 1.16E-02

5e1. lId lY 3,U;.0U U WC+UU 1 92E-UZ 3 83E-Uz I s 79E+01 1.76E+02
-t --. -

UV UU Z-3t v
Y-9D
Other RadionucDides

nL Template Select
ITemplate SeleCtionI

3 19E-+03 78 Z-03
3 94E+D3 7 87E+03

TOlal total

1 09E+04
uinup Sttnmarl. and 4

P.... for PaaeerDt-ecs

.
From SFD U1-1

Reactor Moderator LW AD URC HYDRIDE

Fuel Cladding
80L HM Constituents

BOL Enrichment % 20028

ILW AND UZIRCHYDRIDEf JSST
U

1O to 20 1

Bumup Summary (MWd)' B1asis for burnup used in estimate:
From SFD Estimated

Nomnal 91738 151019 N mbra p calculaled lrom Be heavy meb rasos destryed
Bounding 3 020 38JSouri dw bunup asstuned to be tmice ramil bump.

[Checks

I4

Estimasted Bumupt
Burnup Multiplier Given Bumup

Nominal I
Sounfinc _

Estimated EOL HUWGiven EOL HM
100~

'Reactor shutdown. core removal. storage, shipping or other date confirming that Irradaflon ceased for tuel

'Total bumup for ar Wuel associated wih this worksheet must be dvided by SOL heavy metal mass to get specific burmup values (MWcdU)

DOE/SNF/REP-078
Revislon 0

March 2003
Page C-286 of C-Sl



Fuel Radionuclide Inventory Worksheet

Furl aendlatenldrmltxio-.
- Fuel Name TRIGA STD 8 5320 JAPAN

SNF ID I 479

Fuel Units & Deswr 73 - ELEMENT
HeavymetailMass BOL14.235kg EOL.14089kg

ROD Storage Site INEEL

'Fuel decay start date- 2010

Estimates as of. 2010
Template: TRIGA-SS (LWAJ-Zrxn SST. 10 to 20%, U)

'Template Bumup(MWd) 6.65
Template 8OL Heavy Metal Mass (MT) o 000195

Temotae Decay rime 5 years

Estimated
Canisler usage

18'x10'
066

X.. m . - b Y. Y. Gama Sources -
W~.rrnu -- , 1r.-

Rladionuclide
Ac-227

CUMWd From Nominal Bounding Fuel hnal Activity Nominal Fuel Bounding Fuel

Template - Fuel Bumup (MWd)' Bumup (MWd)' (Ci) ' nventories(Ci) Inventones(Ci)

8 5173E-10 139 37 278 75 0 OOE+00 1.19E-07 2 37E7

1 833 E-03 139.37 278 75 0001+00 2.55E-01 5 11E 0
-- - *~ t dFc1

Photon PlTotal
Energy Photonsdseg
Group V bounding)

Avg MeV
0 0150 4 505E.13
00250 9913E+12
0 0375 8442E+12
0 0575 8 665E.12
0 1250 53368E812

1 4129E-( 278 75

1 A774 278 75 2OSEOS-0
-

t 139 37 E+00 1 79E-02

CF36 139 37 E+OO 3 92E-04
_ 

i 
_ _

Cm-243 139 37 278 75 00OOE+OO

Cm-244 139 37 0 00E+OO 2i
i

0b

.73E-04 02250

0250 3898E+t2

Co-60 1 2t
Cs-134 90O

IC8-135 3.2

C8-t37 2.7

Eu-154 1Z5
Eu-155 29

Fe-55 77

_' H-3 1 1
1-129 73

Kr-815 25
i- Np-23712

Pa-231 3A

. Pb-2tO 73
Pm-147 21

.1- Pu-23;8 1 0

Pu-239
Pu-240 2 1

E+OO 139 37 5 0 OOE+00 79E+02 3.58E+02
126E+01 2.52E+01

0.^5750

'S ISCOE+00
8 97E-03

7564E+00 139 37 278 75
368E-02 139 37 27875

9930rF.2 139 37 278 75

3 84E+02 7 68E+02
2 14E+00 4 28E+00
4 08E+00 8 17E+00
1 08E+02 2 15E+02

0.8750 3072E+13
0 8500 1319E+12
12500 2678E+13
17500 1785E+10
2.2500 Z-877E410
27500 2283E+08
35000 2 657E+07

278 7
139 37 ) OOE+00 I o

139-37
t

278 75 0 00+00 1

27875 0 OOE+00 3
278 75 0 00+00 1

2 0E604 5 0000
7 04E+0t [ 70O0
3 46E-04 10000 E+00

851;E-09 13937 27875 OOE+00 537E-07

3880E-15 13937 27875 0 O0E+OO 1 03E-12

013937 278.75 0 OOE+00 2 93E+02

2 07E46
2 06E-12

E.03 139 37
E-03 139 37
E403 139 37
E-41 139 37

E4-7 139 37

278
nsf

O6 OOE+OO 1 45E-01
0 OOE+00 7.71 E-01
0 OOE+00 2 97E01
0 006+00 1 42E+01
000O+OO 3 22E-05Pu-241

PU-242
__ Ra-226

2 846+01
6 45E-05
1 47E-1 1

52782E-14 278 75
I9338E 10 1337 2787

--7 --- -
I 1 9 37 Z10278

E+O0 2 70E08 5.39E-08
E+OO 1 28E+01 2S56E+01

E;0 181E-03 3 63E43

E+00 1 70E-03 3 39E-03
Sn-126
Sr.90
Tc-99
Th-229
Th-230
Th-232

,.05 139 37
E-05 139 37

E+OO 13937
E-04 1 3937

278 7

5 0 OOE+00 3 6
5 o ODE+00t 6 i

-+02 726E+02
E42 1.23E-01
E-08 3 82E-08
E-09 5 04E-091.3713E-10 139 37 278 75

1.8090E-1 1
2 5278E-1 0
1 6947E-08
4 87374-08
12203E-07
1.5925E-07
-2 6194E-06
1t2693E-05

27875 DC

139 37 27875 0

139 37 27875 0
13937 27875 O.

139.37 278 75 0

139.37 27875 0

13937 000 6

OOE+00 3 52E408 7 05E408
2.36E406 4 72E-06

6 79E-06 1 36E-05
1 70E-05 3 40E-05
2 22E-05 4 44E05U-233

U-w234
U-23}5

_ THertal Power
N]orn IiHeat uBounding --

_ Output Heat tD t

_ (wafts) t(watt$)
_ t 11 E+W0 1 i2E+01

E403 5 79E-03
0+0 38 77E3-03278 75 0 t

7 0 0 0 6 + 003E 4 3 6 3 6 + 0 2

Y.90
Ah Rj

139 37

ury, tand Ch

O OOE+OO 3 63E+02
5 02E+42

3 83E-03
726E+02

OOE+03

T otal lowA

r:mm =ioni Summary-..
From SFD

Reactor Modeiator LW AND U ZIRC HYDtRI

Fuel Cladding SST
0OL HU Constituents U
BOL Enrichment % 20

I -Basis for Pararmieter iifferences: -

HYDRIDE

to 201

IBurnup Summary (MWd)' -lA; -.-rnr ue in estimate
-

Nominal I - 138 731 139 37
278.7'

Nla.nal 1,510 cahlaale ttin 1whe " mnetal ffms deSftW1 _

I~mnietb 08 msned bbelsWmerclnalbuffW - -

Estimated Bumup/
Burnup Multplier I Given Burnup Estinated EOLI H-MGiven EOL HM

Nominal 021 1 0 1 O00

k I Boundingi ° 7
'Reactor shut~dwn. core removal storage, shipping or other date cotirminng that Irradiation ceased for fuet

'Total bu p tor all tuel associated with Eid worksheet must be dcivded by 8OL heavy metal mass bo get specfic bumnup values (MWv Sl)

Marc. 2003

DOEISN/FIREP-M7
Revisbn 0

MarP h 2003
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Fuel Radionuclide Inventory Worksheet -
L Fae and Temlate bIntorma t 3

Fuel Name. TRIGA STO 8 sl20 KANSAS STATE UNIV
SNF ID r 253

Fuel Units & Descr 163- ELEMENT
Heavy Metal Mass: BOLw31 785kg, EOL=30 481kg
ROD Storage Site: INEEL

'Fuel decay start date. 2035
Estamates as of. 2010

Template: TFIkA-SS (LW/U-Zrx. SST, 10 to 20, U)
'Template Burnup(MWd) 6 65

Template SOL Heavy Metal Mass (MT), 0 000195
Template Decar Tme: 5 .. s.,

Estinated
Canister usage

18 X10
1 47 1

IL Estirnates -- -.- m X. Xb b Y. Yb Gamma Sources

^ - I ., I Photon Total
Ct/MWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template ' Fuel Bumup (MWd)f Burmup (MWd9) (Ci) Inventones(Ci) Inventories(Cl) Group (bounding)
813.1 t-4 1-7R 25~~~ - . _ .. _

Radionuclide
Ac-227
Am-241
Am-242m
AM-243

4 u1 2,489 62 LOO+UU 1 0tE18- ZI zl=t
I

1
1

2,489 62 0 OOE+00 2 28E600 4 56E+ +14
0 OOE+00 1 76E-03 3 52E-03

4 I 84E-04 3 68E-04 0 0375
C-14 12871 E-04 1 60E-01 3.20E-01 00575
CkI36 2.81 20E-06 1.244 81 2.4 7 OOE-03 0 0850 4 795E+13
Cm-243 1.7940E-07 1.244 81 2.489 62 4 47E-04

- ----- Flf t-- R tqs
I 0DVcUO 1,244 01 2.469962 0 OuE+(

01250 3482E613
0 2250 4 067E+13
0 3750 2 064E6131.2839E+00

Cs-135

1,244 81
1,244 81
1,244 81
1,244 81
1.244 81

2,489 62 OOOE+00 1 60E+03
2,489 62 0 0OE+00 1 13E+02
2,489 62 0 OOE+00 4 01 E-02 8 02E-02

Cs-137 2 7564E+. 3 43E+03 6 86E+03 12
Eu-154 1 5368E-02 3 83E+01 1 7500 1 594E+1 I
Eu-155 1,244 81 2.489 f 7 29E+01 22500 2-570E+11

1t244 81 2.489 62
I 111-E02 1,244 81 2.489 62 0 OOE+00

I7 3684E-07 1,244 81 2,489 62 0 OOE+00 9 17E-4
3 14E+4

92E+03
2 77E+01
I 83E-03
S29E+02
109E-03
9 59E-06

2,489 62 0 00E+00O

35000 2.373E+08
5 0oo 1 324E+03
7 0000 1 459E.02
11 0000 1 708E+01

2 7500 2 039E+09

Lilltp237 1.2427E-06 1,244 81
Pa-231 38511E-09 1,24481
Pb-210 7.3880E-15 1,244 81
Pm-1 47 21023E+00 1,244 81
PU-238 1 0383E-03 1,244 81

2489 62 0 OOE+00 t 55E-03
0 OOE+00 4 79E-06 S
0 OOE+00 9 20E-12 I 84E-11

523E+03

5 5293E-03
2 127AF-C

1,244 81 2.489 62 0 OE+00 6 88E+00
1,244 81 2,489 62 0 OOE+00 2 65E+00
1t24481 2,48962 0OOE+00 127E+02

59E+00
.38E+01
30E+00
54E+02PU-241

PU-242
Ra-226

0195E-01
3128E-07
2782E-14
9338E-10

5LI
1,244 81
1,244 81
1,244 81

2,489 62
2.489 62

E-04 5 76E-04
:-I1 1 31E-10
E-07 4 81 E-07

E-02 1,244 81
Se-79
Sn-126
Sr-90
Tc-99
Th-229

z b4bt+UU
4 4241 E-04
1 3713E-10
1 8090E-11
2 2786-10

1,244 81
1.244 81
1,244 81
1,244 81
1.244 81

2,489 62 OOE+00 1 1iE+02 2 28E+02
2,489 62 O0E+00 1 62E-02 3 24E-02
2.489 62 0 OOE+00 1 51E-02 3 03E-02

30wE+00 3 24E+03 6 48E+03

2.4
t 1.10E+00
7 341E-07
8 4 SOE-081,244 81 2.489 62

I 94A Al 2, 489.2 0n wEw
--- CA --A ;A;O ' ' _w v

I 6947E-08 1t244 81
E-08 1244 81

2,48962 0 OOE+00 2.11 E-05
2.489 62 0 ooE+00 6 07E-05
2.489 62 0006E+00 1.52E-04

U-234
U-235

2,489 62 0 ooE+00 1 98E-04 33 96E 04
-2 6194E-(

Thermal Power

Nominal Heat Bounding
Output. Heat Output
(Watts) ^ (Watts)
7.24E.01 1t45E.02

Total Total

U-236 1,
U-238 -3
Y-90 2 6
Other Radionucildes
m11 Tenamiate Selection Sa

a 00 1 37E-02 1 05E-02
2.489 62 0 OOE+00 1.58E-02

0 00 8 55E-03 8 50E-03

1 37E-02
3 16E-02
8 55E-03
6 49E+03

I,
4 49E+03 8 98E+03

IChecks,-. ,f' i

Template Selection Sumnary
From SF0,

Reactor Moderato LW AND U ZRC HYDRIDE
Fuel Cladd SST

80 HM Constituents
80L Enrichment % 20

Bumup Summary (MWd)
mrom SFD

Nomina t 774 44

Used Basis for Parameter Differences
ELW AND U 7RC HYDRIDE

_SST
_ U
I 1010 20 1

_Basis, for bumup used in estimate:

L
Lstlimated

1.244 81
2.489 62

Nora barup bcalcuiated Iro the heavy metal mass destM

_otaiding buiip atstted lo beterce nombal tni

- L
Estimated Bumup/

Bulmup Multiplier Ghien Bumup
115 161

12.301 1

Estamated EOL HMtGnmen EOL HM

1 I I D
Nomnal

Boundin_
'Reactor shutdown, core removal, storage, shipping Or other dats contItmng that iadiation ceased lor Kid.

'Total bumup for aJ tuel assoiated with ths worksheet must be dvidedt by OL heavy mnetal mass to get speafic bumup vakies (MWdMT)

_



- Fuel Radionuclide Inventory Worksheet - -

XL Fuel and Tempilate Infer
Fuel Nane TRIGA S7B 8 5/20 MEXICO

SNF ID 482
Fuel Units & Descr 151 - ELEMENT
Heavy Metal Mass BOL,29 445kg EOL.28 403kg
ROD Storage Site INEEL

'Fuel decay StWt date 2006
Estimates asof 2010

Template TRIGA-SS (LW/U-Zrx. SST. 10 to 20%/ U)

'Template Bumup(MWd): 6 65
Template BOL Heavy Metal Mass (MT) 0 000195

Temnitae Decay Time _ years

Estimated
Camster usage

18"x10
136

U.EsDtimates X- m X,, b Y. Yb GammaSources

, - . ,- - I SPhoton . Total

Ci/MWd From Nominal , Bounding Ftel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radionuclide Template . Fuel Bumup (MWd)
2 

Bumup (MWd)f - (Ci) - Inventones(Ci) rnventornes(Ci) Group (bounding)

Ac-227 85173E-10 99460 1,989.21 000E+00 847E-07 1.69E-06 Avg Meay

Am-241 18331E-03 99460 1,98921 000E+00 1.82E+00 365E+00 00150 3215E+14

Am-242m t4129E-06 99460 1,98921 OOOE+00 1 41E-03 281E-03 00250 7074E+13

Am-243 1.939291 0 C 2 914E-04 0 00575 . 1.

C-14 994 60 1,989 21 28E-01 2 56E-01 0 0575

M CP36 2 8120L-06
Cm-243 1 7940E-07

- Cm-244 1 6962E-06
Co-60 1 .2839E+00
Cs-134 90541E-02
Cs-135 3.2195E-05
Cs-137 2 7564E+00
Eu-154 1 5368E-02

Eu-155 2 9293E-02
' Fe-55 7 7158E-01

H-3 1 1111E-02
-t29 7 3684E-07

Kr-85 2.5263E-01
Np-237 1 .2427E-06

994 60 28E-03 59E9-03

994 60 E+00 17E-04 3 57E-04

994 6 E+00 169E403 0.2250 3250E+13
0.3750 1 649E+130 OOE+00 1

994 60 1,98921 000E+00
994 60 1,98921 0 00E+00
99460 1,989.21 0 00E+00
994 60 1.98921 0 00E+00
994 60 1.98921 0 00E+00

0.5750 2 192E+14

0.8500 9 41OE+126 40E-02
5 48E+03 12500 t 911E414

+01 3 06E+01 1 7500

2 91 E+01 5 83E+01

994 60 1,989 21 7 67E+02 1.53E+03

994 60
994 60

921 000E+00 11E+01 22
, 21 0 00E+00 7M3E3-04 1 4

3 21 0 00E+00 2 51E+02 50a

S21 0 00E+00 It24E-03 2 4

s 0000 I 061E+03
7 o0oo 1201E+02
110000 1.368E+01

994 E

Pa-231
Pb-210

i Pm-147
a I Pu-238

3-8511 E-09 1.98921 0 00E+00
1.98921 0 0 1 47E-11

4 18E+031,98921
3 994 60
3 994 60

1 03E+00 2 07E+00

2 1278E-03
1 0195E-01
2.3128E-07
52782E-14

1.98921 0 OOE+00 S 50E+00
1,989 21 0 00E+00 2 12E+00
1,989 21 000DE+00 I 01E+02
1,989 21 0 00E+00 2.30E-04
1,98921 000OE+00 525E-11
1,98921 0 00E+00 1 92E-07
1,98921 000E+00 912E+01

1 tOE+01

Ra-228
Ru-1 06
Se-79

i Sn-126
Sr-90

t.05E-10
3 85E-07
1 82E+02

I018E-05 94 60
2167E-05 994 60
6045E+00 99460
4241E-04 994 60
3713E-10 994 60

1,98921 0 WOE+00 129E-02 2 59E-02
0.00E+00 121E-02 2 42E-02
0 OOE+00 2 59E+03 5 18E+03
0 OE+00 4 40E-01 8 80E-01
0 00E+00 1.36E-07 2 73E-07

Th-232
't% Ti-208

U-232
U-233

25
9940 1,98921 0 00E+00
994 60 1,98921 0 00E+00
994 60 1.98921 0 OOE+00
OQA Oi I tAQt 9)l 0 OOE+00

1 BOE-08 360E-08
2-51 E-07 5 03E u7
1.69E-05 3.37E-05

A= Ae~r^s>,^ Pno
9 69tgs I-.r: w . ,__ _ . 1280 2wc^.0 No a Heat B. undin

994 60 1.989.21 1 21 E-04 2 431E-04
1 58E-04 3 17E-04

otnal Heat BE Oung
I Output Heat Outputoo4 M~ 1 .9892tiU-234

U-235
U-236
11-238
Y-90

_P Other RadmonuCbdes

_ _ _ A000
E46 994 60- OW0

1 994 60 1,989 21 C

99460 0 00
994 60 1,989 21 C

17E402 1 - 127E-02 - (W tt (W fWatts)
WE+00 126E-02 2 52E-02 5 79E+01 I 15E+02

92E-03 7 88E-03 7.92E-03 Total Total

WE+WO 2.59E+03 5,18E+03
3 59E+03 7.178+03

E+W0

[.

Ractofr NOOC6Or' LW AD.

Fuel Cladding
BOL HM Constituents

OL Enrichment %- 2

HYDFDE WANDZIRHYDIRIDFJ

zzEZZZIu i
341 10to 20

I
R...c f-. bu. ur. .. eaA in aaiintste!_ __,,,-~EBurnup tiummary iMWIUI) r

From SFD Estimated _ -_

NomCnal
Eaunding

Chck

_ 1.=8921 Bwjsdg bumrr6 assuriied lo be Wmir esrrhiat barriu

Estmnated Bturnup/
Bumup MultiplIr Given Bumup Estimated EOL HM/Given EOL HM

_ I ^oNominal I 0 991
I .Junds.gi Ito 1I d

Reactor shutdown. core removal. storase. lNpping orothedate ommir^ t Irradiabor naeased fortW

'Total burnup tor a luel assodated wIth tshs worksheet must be dvided by BOL heavy metal mass to get specilic buraup values (MWdVMT)

March 2003

DOEtSNF/REP-078
Revision 0

March 2003
Page C-289 of C-5811



Fuel Radionuclide Inventory Worksheet
L Fuel and Tv-plate Infnra6ou alt #

Fuel Name: TRIGA STD 8.5/20 MNRC
SNF I0 - 254

Fuel Units 3 Der 96. ELEMENT
Heavy Metal Mass BOL17 99kg, EOL.17 933kg
ROD Storage Site INEEL

'Fuel decay staxt date: 2035
Estimates s of: 2010

Template: TRIGA-SS (LWAJ-Zrx, SST. 10 to 20%. U)
"Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT): 0 000195
-- Template Decay Tame: 5 years

Estimated
Canister usage

18'x10'

0 86

II. FsAmatts I - m X. xb b Y Yb I Gamma Sources
I - --_. - ~.1Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec
Template Fuel Burnup (MWde Burnup (MWd) (C) Inventones(Ci) Inventoris(C) I Group (bounding)Radionuclide

__ _ _ _ _ _ ___~ 1~ i:itu WS iUl Ibj OUlL+O0
Ac-241 183317E-03 35058 70116 000E+00 ; 14

CF-36
Cmr-243
Cm-244
C0-60

1 41,
I 47J

2 81,~

1 793

3 211~
2 756

1 53(
2 92S
7 71E

350 58 701.16 0 OOE+00 5 18E-05 04E-04 a
701.16 0 00E+00 4 51 E-02 9 02E-02 0 0575

350 58

000E+0o 9 86E404 1 97E-03 0 0850 1 350E+13
0 ooE+00 6 29E-05 26E-04 I ot250 9806E+12

701.16 0 00E+00 4 95E-04

5 95E-04
39E+00

. I

350 58
Cs-134 IIE-02 35058 701 1

1 19E-03 02250 1 145E+13
9 00E+02 0 3750 5 813E+12
6.35E+01 05 750 7728E+t13
2.26E-02 0.8500 3 317E+12
t 93E+03 12500 6736E+13
1 08E+01 17500 4 490E+10

Cs-135 15E-05 350 58 701 16 0 OOE+C
4E+00 350 58 701 16 008E+00

350.58 701 16 000E+00 539E+00
1 16 000E+00 1 03E+01 2 05E+01 22500

Fe-55 2.70E+02 5 41 E+02 2.7500 5 743E+,08
H-3 i i11iiE-02 350 58
1-129 7 3684E-07 350 58
Kr-85 2 5263E-01 350 58

3.90E+00 7 79E+00 3 5300 6 684E+07
517E-04 O 3 787E+02
1 77E+02 7 0080 4288E+0 L701 16 0 00E+00

I Z4tZ/r4 3s Ws 7/01 15 U 0(1:+00 4fB6E+00
350 58 701 16 OOOE+00 1.35E-06
350 58 701 16 00°E+00 2.59E812 S 18E-12

0 OOE+00 7 37E+02 1 47E+03
Pu-238 t10383E-03

65293E-03
000E+00 3 64E-01 7 28E-01 L i,Pu-239 I 94E+00 3 88E+00

P0-240
PU-241
Pu-242
Ra-226
Ra-228

2.1 278E-03 350 58
I 0195E-01 350 58 701 16 OOOE+00

,058 701 16 OOOE+00 811E-OS 1 62E-04
1 16 OCOE+00 1 85E-11 370E-11

678E-08 1.36807
Ru-106 9 168,4E-02 350 58 01
Se-79 1 3018E-05 350.58 701 16

-o05 350.58 701 16 OooE+DD 4
70116 0 OOE+00 913E+02 1 83E+03

0 OOE+00 1 SSE-01 3.1OE-o1
Th-229 0 OOE+00 4 81 E-08 9 61 E-08
Th-230 809°E-11
Th-293 9 q97AP-1 o .^so s

6.34E-09 1.27E-08
8.86E-08 I 77E-07
594E-06 1 19E405Tl-208 1 6947E-08 350 58

U-232 4 8737E-08 350 58
U-233 1.2203E-07 350 58
U-234 1 5925E-07 350 58

701.16
701.16
701.16
701.16

3 42E-05
8 56E-0S

Thermal Power
Nominal Heat Bounding
I Output Heat Output

(watts) (watts)
2.04E+01 4 08.E01

U-235
U-236

-2 6194E-06
1.2693E-05

350 58
350 58

0 00 758E-03 6
701 16 0OOE+00 4

-

k AKn C:0 A A ^ h7= AX

351u 58
350 58

111. Template Selection Sturana
Template Selection SumnilarY

_ From SFD

I
Reactor Moderator[ LW AND U ZIRC HYDRIDE

Fuel Cladding SST
BOL HM Constltuents U

BOL Enrichment % 19 48980681

O 00 4 87E-03 4 86E-03 4 87E-03
701.16 000E+00 914E+02 183E+03

1 26E+03 2.53E+03
I b "a~ ors)Ali 1;"

Basis for Parameter Differences:

Basis for bumup used in estimate:

[ m baup taWM drcty tror SF0 celed is MW4d
inig tunup assetd ID be twIce roirnal thirsp

Total

(3

Total

IBumupi Summarvu (MWd)2
-

From SFD
350S58Nominal

Bo~undmg_

Estlmated

54 9'
701 It

Checks I I

Estimated Bumup/
Bumuu., Muttiole Estimated EOL HMtGiven EOL HM

I ~ 0 98]
-ulu ----- r Iae -I-umup. - --

Nominal _
Boun.drn

0.57
1 tA

O1

'Reactor shutdown, core removal, storage. s
8
ipprng or other date confming tMat irrxtation ceased for uet

'Total bumup for ai1 fuel associated wdh tEs worksheet must be divided by S0L heavy metal mass to get speific busrnup values (MWc`MDT)
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Fuel Radionuclide Inventory Worksheet I I

* dL Fuel and Te labelju rmaonrmfioa
Fuel Name TRIGA ST 8 592 MSU

SNF ID - 873
Fuel Units & Deser 48 - ELEMENT
Heavy Metal Mass BOL 9 36kg EOL.828kg
ROD Storage Site INEEL

'Fuel decay start date 1982
Estimates as of. 2010

Template TRIGA-SS (LW/U-Zn, SST. 10 to 20% U)

aTemplate Bumup(MWd) 6 65
Template BOL Heavy Metal Mas (MT) 0 000195

T?.nbteDcyra iie 25 years

Estimated

Canister usage
18 x10

043

I -.-
- b Yn Yb uamaourc-

.o .o.a.

CWWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Bumup (MWde Bumup, (MWd)O (Ci) Inventories(CI) Inventones(CI)
4-430tt --- -- A A7rS"

Photon * Total
Energy Photons/sec
Group (bounding)

I A- U.

4 114b9t-0 1,021 ol Z,U4 t

3 5850E-03
1 2899E-06

I 3E66000 7Z3E+00 0 0050 t 814Et14
0 1 32E-03 264E-03 I 00250 3771E+13- 0 00E+0C

Am-243 1 4747E-07 2,04362 OOOE+00 1 51E-04
2,043 62 0 O0E+00 1.31 E-01
2.043 62 0 O0E+00 2 87E-03

C-14 1 2839E-04 00575 3 523E+13
0 0850 2124E+13
01250 1.38E+13 I

0C-36
I CmT-243

Cmn-244

2.043 62 0 OOE+00
1.021 81 2,043 62 0 O 1 61E-03 02250 1 827E+13

2 1,021 81
1.0940E-G4 1,021 81

0

0
I 12E-01 2 24E-01 0.5750 1322E+14

1 89E+02 0.37so 7.977E+t2

3-2195E-05 1,021 8 3.29E-02 6 5E-02

Cs--137 1 7368E-
Eu-154 3 0677E

I Eu-155 1 7925E
Fe-55 3 7444E
H-3 36180E

6 1-129 73684E
v- Kr-85 6 9368E
^ Np237 12662E

1. 30 00E+00 1.77E+03 3 55E+03
2,043 62 0 00E+00 3 13E+00
2,043 62 0 00E+00 1 83E+00
2,043 62 0 00E+00 3 83E+00
2.043 62 0 OOE+00 3 70E+00

7 793E+07
1 218E+06

3 5000 2 740E003

1.021 81 2,04362 I 1.51E-03 1 50000 I 06bE1+03
i r)i 1 9 l.t3 AP I A2E+02 | 70000 1 2030+02

:-uc _ _ ._ __

-

-06 1,021 81 2,043 62 2 59E-03 I 11 0000 1 368E+01

0 1RA64os 1,021 e 9 37E-06 1 87E-05
-- I z - -

; Pb-210 1.3728E-13
, Pm-147 1 0702E-02
I Pu-238 8 8692E-04

I Pu-239 5.5263E-03
- -----

2.043 62 0 OE+00 14AOE-10
2,043 62 0 OOE+00 1 09E+01
2.043 62 0 OOE+00 9 06E-01

2 81E-10

1.021 81 2,043 62 0 OOE+00

Pu-240
Pu-241

E413 1.021 81 2,043 62
E.+00 1 13E+01
E+OO 4 34E+00
E+01 7 96E+01__ , O. u nJ o~

E-02 1.021 81 2,u43i oz

2.3128E-07 1,021 81 2,043 6
0
0
04 6752E-13 1,021.81

2 4827E-10
a B526F-48

E+M0 2
-i
i

36E-04 4.73E-04

54E-07 5 07E-07
78E-10 9.55E-10

R.._10fi
nu-w

Se-79
Sn-126

Sr-90
:- Tc-99

rTh-229

1

2,043 62 0 M0E+0
2,043 62 0 OE+00
2,043 62 0 O0E+OO
2,043 62 O.OOE+00
2.043 62 0 OOE+00

01E-04

1 1.021 81
4 4241E-04
42451E-10
6 1398E-11

1,021 81
1,021 81

I 65E+03 3 31 E+03
4.52E-01 9 04E-01
4.34E-07 8 68E-07

* Th-232 2 5278E-10
Tl-208 - 1.5098E-08

U-232 - - 4.0662E-08 -

-U-233 1.2217E-07
U-234 2.2391E-07
U-235 -2 6194E-06
U-236 1.2695E-05
U-238 -3 6331 E-08

400 627E-08 1
+00 2.58E-07 5
+00 1.54E0S

t 25E407

2.043 62 0 OE
2,043 62 0 0OE+00 4 15E-05
2,043 62 0 0OE+OO 1.25E-04
2,043 62 0 00E+M0 2 29E-04
000 4 05E-03 37E-03

2,043 62 0 OOE+00 1.30E-02
000 2.52E-03 2 48E-03

2,043 62 OOOE+00 1 65E+03
1 76E+03

.k v .t _@ .

Thermal Power

Nominal Heat Bounding
Output : Heat Output
(Watts) - I (Wafts)
2.17E+01 4.34E+01

; ~ i I ta
T otal

I-
VIA

Nj

I

From SFD Used

Reactor Moderator LW AND U DIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST

BOt. HM Constituents U U
0OL EnrIchment % 20 10 to 20 1

Basis for Parameter Differences:

Il
- - - -� -. I

Burnup Sumnmary (MWd)'

Nominal [
Bounding

RasiAs ftor oun used In estimate:
___________________________…..-…

i Estimated
1.02121

1 - 2,043 62
Nl" turruakalaaed tm te heavy metal msms destyed

Bawdog buwM assurred to be WMnc n e h

Checks
Estemated Bumup/

Bunnup Multiplier Given Bunup

Nominal 320
Rn - -In 64

Estimated EOE HM/Given EOL HNM
11 00o

-5

'Reactor Shutdown, core removal, storage filpping or ote at oonfmnng tht Irradation ceased tor tuel

'Total bunnup for all ftuel associated with LIs worksheet must be dvided by BOL heavy metal mass to get specific bunup values (MWd/AT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenvlate Inloosa ... ,.,

Fuel Name: TRIGA SMT 8 520 PENN STATE UNIV.
SNF ID t# 237

Fuel Units & Descr 203 - ELEMENT
Heavy Metal Mass: BOL39 991 kg, E01=37 575kg
ROD Storage Sme INEEL

'Fuel decay start date: 2035
Estimates as of 2010

Templatm TRIGA-SS (LW/U-Zrx, SST. 10 to 20%. U)
aTemplate Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (I): 0 000195
-ent DvTleS r

Estimated
Canister usage

18'x10'
161 3eat

II. Fstmnates In xn XX b Y. Yb | Gamma Sources

Photon Total
CiMWd From Nominal BoundingFuel InnialActivity. NormnalFuel, BoundingFuel Energy Photonstsec

Radlonuclide Template Fuel Bumnup (MWdi" Burnup (MWd)' (Ci) InvenloriestCi) Inventornes(CA) Group (bounding)
Ac-227 8 5173E-10 2.306 04 4.612 09 0 00E+00 1 96E-06 3 93E-06 Avg. t4V
An-241 1 8331E-03 2.30604 4,61209 OOOE+00 4.23E+00 845E+00 00150 7454E+14
Am-242m 14129E-06 2,30604 4,61209 000E+00 3.26E-03 652E-03 00250 1640E+14
Arn-243 1 4774E-07 2,30604 4,61209 0 OOE+00 341E-04 681E-04 00375 1397E+14
C-14 12871E-04 2,30604 4,61209 00OE+00 2.97E-01 594E-01 00575 1434E+14
CI-36 2 8120E-06 2,30604 4,61209 0 OOE+00 6 48E-03 1 30E-02 0 0850 8882E+13
Cm-243 1 7940E-07 2,30604 4,61209 0 OOE+00 4 14E-04 8.27E-04 0 1250 6450E+13
Cm-244 1 6962E-06 2,30604 4,61209 0 00E+00 3.91E-03 7 82E-03 02250 7.535E+13
Co-60 1 2839E+00 2,30604 4,61209 00OE+00 296E+03 592E+03 0 3750 3824E+13
Cs-134 90541E-02 2,306.04 4,61209 OOOE+00 209E+02 418E+02 05750 5083E+14
Cs-135 32195E-05 2.30604 4,61209 OOOE+00 742E-02 148E-01 08500 2Z182E+13
Cs-137 27564E+00 2.30604 4,612 09 000E+00 6.36E+03 1 27E+04 1 2500 4431E+14
Eu-154 1 5368E-02 2,30604 4,612 09 000E+00 354E+01 709E901 17500 2953E+11
Eu-155 2 9293E-02 2,306.04 4,612 09 0 00E+00 6.76E+01 1 35E+02 2.2500 4760E+11
Fe-55 77158E-01 2,30604 4,61209 OOOE+00 1 78E+03 356E+03 27500 3778E+09
H-3 I 1111E-02 2,306 04 4,61209 0.00E+00 2.56E+01 5 12E+01 35000 4396E+08
1-129 7 3684E407 2,30604 4,612 09 000E+00 1.70E-03 340E-03 S0000 2 442E+03

Kr-S5 25263E-01 2.30604 4,612 09 000E+00 5 83E+02 1 17E+03 70000 z2764E+02
Np-237 1 2427E-06 2,306 04 4,612 09 0.00E+00 2 87E-03 5 73E-03 11 0000 3 149E+01
Pa-231 35271E29 2,30604 4,61209 000E+00 .88E-06 1 749-05
PD-210 73880E-15 2,306 04 4,612 09 0 00E+00 1 7E-191 32412E-11
Pm-147 Z.1023E+CO 2,306 04 4,612 09 O 00E2+O0 4 85E+03 9 70E+03
Pu-238 I 0383E-03 2,30604 4,61209 000E+00 2139E+00 4579E+C0
Pu-239 5293E-03 2,30604 4,61209 000E+00 1328E+01 2O tuE+01
Pu-240 2 1278EC-0 2,306 04 4,612 09 1 OOE+00 4 9- E+17 9 81 E+WO
Pu-241 120195E-01 2,30604 4,61209 000E+00 235E+02 470E+02
Pu-242 -Z312E-07 2,30604 4,61209 0E+00 533E-04 1 07E-03
Ra-226 5.2782E-14 2,306 04 4,612 09 000OE+00 1.22E-10 2 43E-10
Rla-Z28 1-9338E-10 2,306 04 4i,612 09 0 OOE+O0 4 46E407 8 92E4-7
Flu-106 9 1684E402 2,306 04 4.612 09 000OE+00 2 1i1E+02 4 23E+02
Srr79 I 3018E405 2,306 04 4,612 09 0 00E+00 3 ooE402 6 OOEE42
Sn-126 1.2167E405 2,306 04 4,6120D9 000DE+00 2 81E402 5 61E402
Sr-90 2 6045E+00 2,30604 4,61209 000E+00 601E+03 1 20E+04
Tc-99 4a4241E4 2,30604 4,61209 00E+00 1 02E+0 2 04E+00
Th-229 13713E-10 2,306804 4,612 09 000DE+00 3 16E407 6 32E407
Th-230 I 8090E-11 2,306804 4,612 09 000DE+00 4 17E-08 8 34E408
Th-232 2-5278E-10 2,306 04 4,612 09 000GE+CO 58a3E47 I 17E486
TP-208 I 6947E438 2,306 0'+ 4,612 09 0 00E+00 3 91E405 7 82E405
U-232 4 8737E438 2,306 04 4,612 09 0 00E+00 1 12E04+ 225E404 Therrnal Powver

U-233 I12203E407 2,3080'+ 4,612 09 0 00E+C0 281 E04' 5 631E44 Nomintal Heat Bounding,
U-234 1 5925E407 2,306 04 4,612 09 000DE+CO 3 67E404 7 34E044 Output Heat Output'
U-235 -2 6194E406 2,306 04 0 00 1 71E402 111E402 I171E402 ( watts)~ (Wafts)
U-236 1.2693E405 2,306 04 4,612 09 000DE+CO 2 93E402 58a5E42 I3sE.C2 2.68E.02

U-233 -3 6331E-08 2,306804 000 1 08E402 1 07E402 1 08E402 Tota ToWa
Y-90 2 6080E+00 2,308 04 4,612 09 000GE+CO 6 01E+03 I ZCE+04
Other Radionuclides 8 31 E+03 I 66E+04

IL Tentplate Sdectio Sunary, Burnup Sunry. and Cbeckl-a'>.t
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZRC HYDRIDE

Fuel Ciaddng SST SST
BOL HM Constituents U U

BOL Enrnchment % 19 79695431 101o 201

Burnup Summary (MWd)e Basis for burnup used in estimate
From SFD Estmated

Nominal 2306 04INa up cal aledfrom t ntbavy metal mass destoed
Bounding 4,612 C9 n burrw assoared Is be tWce rnatl buTI4

Checks

Estimated Bumupl
Bumu r Givers Burnup Estimated EOL HWGnien EOL HM

Nominal I61_S9 100
Bounding 1 3 38

'Reactor shutdown, core removat, storage. shipping or other date confirming that Irrauiation ceased for KWel

'Total buimuo for all fuel assoaated wth this worksheet must be dvtOed by BOL heavy metal mass to get specific bumup values (MWdMT).

Li

4,
U
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Fuel Radionuclide Inventory Worksheet
1 Fuel and Template Infornuetion

Fuel Name TRIGA STD 8 5/20 REED COLLEGE
_ SNF ID* t775 _

Fuel Unts & Descr 9 - ELEMENT
Heavy Metal Mass BO11 719kg, EOL-I 7M6kg

r 0 ROD Storsge Site tNEEL

'Fuel decay stat date 2026
Estsiates as of. 2010

Template TRIGA-SS (LWAJ-Zrx. SST. 10to 120%, U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mess (MT): 0 000195
Temiae Dae T`.e S years

Estimated
Canister usage

18,x10
012

I
11. FAmates m xK. Xb b Y. Yr Gamma Sources

Photon Total

- CUWd From Nominal Bounding Ful Intial Actvity Norninal Fuel Bounding Fuel Energy, Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)
2  

(CO) Inventories(CI) Inventories(CI) Group - (bounding)
Ac-227 85173E-10 1289 2577 000E+00 1.10E-08 2.20E-08 Avg MeV
Am-241 1.8331E-03 1289 2577 0O9E+00 236E-02 472E-02 00150 4166E+12
Am-242m 14129E-06 1289 2577 D OOE+00 182E-05 64E-05 00250 9166511
Am-243 1 47740-07 12 89 25 77 0 OOE+00 1 90E-06 3681 0 0375 7.8065,11

C-14 1.2871E-04 1289 2577 OOE5+00 1 66E-03 332E-03 00575 8012E11I
C-36 28120E-06 1289 2577 0OE+00 362E-05 7.25E-05 00850 4964E11I
Cm-243 t7940E-07 1289 2577 OOOE+00 2.31E-06 462E-06 01250 3605E+t1
Cm-244 t 6962E-06
Co-60 1.2839E+00
Cs-134

1289
1289
1289
1289
12 89
12 89
12 89

:+OO 2 33E+DO 0 5750 2.8415E12

25 77

4.15E-04 8.30E-04 0 8500 1.219E,11

0 00E+00 3 55E+01 7 10E+01 12500 2476E+12
25 77 0 OOE+00 1.98E-01 3 96E-01 1 7500 1 650E+09

Eu-t 55 2 9293E-02 25 77 0 DOE+00 3.785-01 7.55E-01 2.2500
Fe-55

I j H-3

| JKr-85
Np-237
Pa-231

i Pu-210I I Pm-t47

Pu-238
-i Pu-239

7 7158E-01 12.89 25 77 0 O0E+00 9 94E+00
t 1111E-02 1289 2577 000E+00 1.43E-01
7.3684E-07 12 89 25 77 0 OE+00 9.50E-06
2 5263E-01 12 89 25 77 0 0OE+00 326E+00
1 2427E-06 12.89 25 77 0 00E+00 1.60E-05

2 660E509
2 111E+07

3.20E-05 I 1100 - 1.852E-01
E+00 4 96E-08 9 93E-08

25 77 0 00E+00 9 52E-14 1 90E-13
1289 2577 000E+O0 2.71E+01 542E+01

0333E-03 12.89 25 77 0 OOE+00 1.34E-02 2 68E-02
5293E-03 12 89 25 77 0 OOE+00 7 1

Pu-240 1278E-03 1289 25 77
,- Pu-241 01955-01 1289

Pu-242
6 89E-13 1.36E-12

25 77 0 00+00 2 49E-09 4 98E-09
Ru-106 9 1684E-02 1289 2577 0O0E+00 1.18E+00 2.36E+00
Se-79 1 3018E-05 12 89 25 77 0 005+00 I 68E-04
Sn-1 26 1 2167E-05 1289 2577
Sr-9u 2 6045E+00 1289
Tc-99 14E-02

1 77E-09 53E-09
0 OOE+00 233E-10 66E-1 0

2577 0 OOE.00 3.26E-09 6 52E-09
I 6947E-08 t12 89 2577 0005+00 218E-07 374-07

12 89 2577 0 OOE+00 6 28E-07 1 26E-06 I Thermal Power
-~~~~~~~~~Nmna m ea A Aun . ng 7:A c s.l_.__

1289 2.577 0 A+iLUU 1 5it-6 31t'-06
U-234 1.5925E-07 1289 25 77 0 OOE+00 2 05E-06 1tE-06

tiommral ea Eisoirget
Ouput - Hiat Output
ws.'i - tWatts)I L2q -2fi194AlEA 19 0Q 00n 7AQF9-0 7 1SF-04 7 49E-04

U-236 1.2693E-05 12 89 25 77 0 OOE+00 1 64E-04 3 27E04 7-soE-01 i.SOEoo
-

. _, _ _ 
.

U-238 -36331E-08 1289 000 4.61E-04 461E-04
Y-90 2 6060E+00 12 89 25 77 0 OOE+00 3 36E+01
Otiher Radhouctides 4 65E+01
Inl. C. -C- -A tt-. L -. . .I

161E-04 Total Total

Template Selection Summary
From SFD Used Basis for Parameter ifflerences:

Reactor Moderator LW AND U ZIaRC HYDRiDE LW AND UZIRC HYDRIDE ThTemplate swsatait ore lUlm" reasonr
Fuei Cladding SST SST This tuel nst on a11 paamer = xarkhmerr (very doe ID 201.)

BOL HM Constituents U U

BOL Enrichment % 2015706806 10 to 20 1

Bumup Summary (MWd)f ..Basis for bumup used in estimate,
From SFD EEsimated

Nominal [ 12 9 Nmkoal bo calaated bom the "eas, metal mass deotoyec
Boundg| 25 77 B1kuVg knlups assaned to be takre imoina biases

Chneckes-

Estimated Bumup?
Bumup Multt41er Given Bumup Estimated E0L HMIGiven EOL HM

Nominal 0 100

e oundm o r a in
I 'Teactal to wtr ato , fuel are o dva witorage s lw opprksheet muhtere doatee by 801. acoyt a mgel sedf b r u

'Torai bumup torani uei associaledwt ihthitsworksheet mu#tbecdvided by 80L eavy metai mass toget rpedc rep qvalues (taWdUT)
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Fuel Radionuclide Inventory Worksheet I I
L Fuel ariideplate

Fuel Name: TF;IGA SD 8 S0 SLOVENLA
SNF ID s: 488

Fuel Units & Daesw: 122. ELEMENT
Heavy Metal Mass: BOL=23 4kg: EOL=22.594kg
ROD Storage Site INEEL

'Fue decay surt date: 2010
Estihates as of: 2010

Template. TPIGA SS (LWRF-Zrx SST. 10 to 20%. U)
'Template Burnup(MWd): 6 65

Template SOL Heavy Metal Mass (MT): 0 000195
T.,nmtn. DeeY r,- es years

Estimated
Canister usage

18 x10
110i

1. Eshmates < 2 m X. x. b Y. Yb Gamma Sources

Radionuclide

Photon Total
CLIMWd From Nominal , Bounding Fuel Initial Activity Nominal Fuel , Bounding Fuel Energy - Photons/sec

Template . FuelBumup(MWdf Burmup(AWd
5  

(Ci)- Inventones(CI) - Inventones(Ci) Group (bounding)
85173E-10 76865 1,53730 000E+00 655E47 1 31E-06 Avg. MeV
1 8331E-03 768 65 1,537 30 0 00E+00 1 41E+00 2 82E+0O 00150 2485E+14
1 4129E-06 76865 1,53730 000E+00 1 09E-03 2 17E-03 00250 5457E+13

Ac-227
Am-241
Am-242m
Am-243

1 287
1.53730 000E+00 1.14E-04 2 27E-04 0 0375 4 656E.13
1.537 30 0 00E+00 989E-02 1 98E-01 0 0575 4 779E+13

2 8120E-06 768 65 1,537 30 0 00E+00 2.16E-03 432E-03 I 00850 2961E+13

1 7940E-07 768 65 1,537 30
Cm-244 1 6962E-06 768 65
Co-60 1.2839E+00
Cs-134 E+02 05750 1 694E.14

Cs-135
Cs-137

1.537 30 0 00E+00 2 47E-02 4 95E-02 0 8500 7.272E+12
1.537.30 0 00E+00 2.12E+03 4.24E+03 I 1.2500 I 477E+14
1.537.30 0 00E+00 1.18E+01 2.36E+01 I 17500 9 844E610

768 65 1,537.30 0 00E+00 2 25E+01 4.50E+01 2.2500 t87E+11
7.7158E-01 768 65 1,537.30 0 00E+00 5 93E+02 1.19E+03 2.7500 1259E.09

H13 11111E-02 768 65 1,537.30 0 00E+00
1-129 7.3684E-07 768 65 LKr-85 2 5263E-01
Np-237
Pa-231

91E-03 I
2 96E-06 5 92E-06

1.537 30 0.OOE+00 568E-12 1 14E-11
+00 768 65 1,537 30 0 OOE+00 62E+03

Pu-238 1 0383E-03 - 768 65 1,537 30 0 00E+00 798E-C
Pu-239 5 5293E-03 768 65

.23E+03
60E+00
50E+00
27E+00
57E+02

L
Pu-240
Pu-241_ 1.537 30 0OOE+00 7 84E+01

768 65 1.537 30 OOOE+00 1 78E-04 1 56E-04
5 2782E-14 768 65 1.537 30 0 OOE+00 4 06E-1 1
1 9338E-10 768 65

Ru-106 9 11684E-02
Se-79 1 3018E-05
Sn-1126

768 65
768 65
768 65
768 65
768.65
768 65

1,537 30 0 00E+00 1 49E-07
1,537 30 0 00E+00 7 05E+01
1,537 30 000E+00 1 OOE-02
1,537 30 O00E+00 9 35E-03
1.537 30 0 O0E+00 2 00E+03

S 11E-11
2 97E-07
41E+02
2 00E-02
87E-02

Sr-90 00E+03
1.537 30 0 O0E+00 3 40E-01 6 80E-01

1 3713E-10 1,537 30 0 00E+00 1.05E-07
1,537 30 0 00E+00 1,39E608

2.11E-07
Th-230 1 8090E-11 76865
Th-232 2 5278E-10 76865
Tt-208 1 6947E-08 768 65
U-232 4 8737E-08 768.65

2 61 E-05

U-233 1 2203E-07
U-234
UJ-235
U-236
U-238
Y-90

Other Radionut

ULTem late !
_Templ ate 5ee

1 2693E-05 768 65 1,537 30 0 C

+00 1 22E-04 -- 2.45E-04
E02 804E-03 1.01E-02
+00 9 76E-03 1.95E-02
E-03 6.27E-03 6.30E-03
+00 2 00E+03 4 01 E+03

2.77E+03 5 54E+03

Thermal Power
Nominal Heat Sounding
- Output - HeatOutput'

(Watts) - (Watts) '
4A7E+01 8 eaE+01

Total Total

[
mmary

From S7D r Used Basis for Parameter Differences: UReactor Moderator LW AND U ZRC HYDRIDE
Fuel Cladding SST

BOL NM Constituents U
8OL Enrichment % I 19 8857762

~L A D ZRC HYDFIDE1

1 I0 to 20 1

I
.2-Bumun Summary IMWd) 1 Basis for bumup used in estimate:-

Nominal _
Brounding

From SFD Eslmated
768 6ron6 1 537 3(

_4E

1
Estimated Burmupf

urup MultpierI Given Bumup
Nominal I I96

Bounding 1 93

Estemated EOL HM/Gwen EOL NM
I 1 l00

'Reactor shutdown, core removal storage, shipping or other date contrrining that irradabon ceased for huel
5
ToW bumup for all fuel assodated with this worsheet must be dvided by SOL heavy metal mass to get specilic bumup values (MW dMT)

DOE/SNF/IREP-078
Revision 0
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Fuel Radionuclide InventortoWorksheett

i Fuel "ad Tepnate_ Iiartatiotn, .B

Fuel Name: TRIGA STD 8 5120 SLOVENIA
SNF ID #I. 1079

Fuel Units & Descr: 149 - ELEMENT
Heavy Metal Mass BOLv2857Skg EOL-27 446kg
ROD Storage Site INEEL

11.Estnimates b ^ - m

'Fuel decay start date 2010
Estimates as of 2010

Template TRIGA-SS (LWIU-Zrx. SST. 10to 20% U)

ITemptate Burnup(MWd) 6 65

Template BOIL Heavy Metal Mass (M71T)h 0 000195
Temptae Decay Time, 5 years

Estimated

Canister usage:
18x10

134 j

. -- I
y. rt yD ---~.a ulto

^ hbto , lo al

_

CI/MWd From Nominal' Bounding Fuel Initial Activity Nominal Fuel - Bounding Fuel

Radionuclide Template Fuel Bumup (MWd)
2 

Bumup(MWd (Ci) - nventories(0) - Inventoies(CI)

Ac-227 85173E-10 1,081 00 2.161 99 0 00E+00 9 21E-07 1 84E-06

Am-241 1.8331E-03 1.081 00 2,161 99 0 00E+00 1 98E+00 3 96E+00

Am-242m I 4129E-06 1,081 00 2,161 99 0 00E+00 t S3E-03 3 05E-03

Phoction Totutl .
Energy . Photons/sec
Grot)o (bounding)

1 4774E-07 2,161 99 0 OOE+00
2.161 99 0 00E+00

00250 7689E+13
0 0375 6548E+13
0.0575 . 6721E+13E-01

C-14
I- 6C5E6

- Cmn-243

1 2871E-C
1 00 2,161 99 00 6 08E-03 012s50 4164E.13

1,08100 2,161 99
1,081.00 2,161 99

1.94E-04 3 88E-04 01250 3024E+13
I283E-03 3 67E-03 o02250

Crm-244
E+00 1,081.00 2,161.99 0 00E+00 1.39E+03 2.78E+03

CO-60
Cs-1134
Cs-1135
Cs-1137_

E-02 1,081 00 E+00 9 79E+01

32195E-05 1,081 00
2.7564E+00 1,081 00

0 00E+00 3 48E-02
9 0 00E+00 2 98E+03

000E+00 1 66E+01
0 00E+00 3 17E+01

2.077E+14
1 384E611

1.53I8E-02
2 9293E-02

27500 1 771 E+097 7158E-01 2,161 99 oa
10 2,161 99 Di

1 67E+03

- H-3

I NgD-2X

72 40E+01 35S000 Z061 E11+0
11

1.081 00 2.16199 0 00E+00 7.97E-04 1.59E-03 50000 I 151E+03

1,081.00 E+02 5 46E+02 7 0000
II OvOO

37 3 1,081 00 0 1.34E-03
__ _ 1,081 C

0 PD-210 7.3880E-15
I Pm-147 2.1023E+OO

V Pu,238 1 0383E-03
Pr-239 5 52936-03
Pu-240 2 1278E-03

2,161 99 0 OOE+00
2,161 99 0 0.E+00
2,161 99 0 0OE+00

i
z
z
1
5

16E-06
99E-12

2 69E-03

8 33E-06
1 60E-11
4 55E+03
2 24E+00
1 20E+011,061 00

1.081 00
1,161 99
2,161 99
2,161 99 C

E+OO 4160E+OO

- Pu-241
PU-242
Ra-226

)1 1.081 00 1 10E+02

2 3128E-07 1,081 00 - 2.16199 0 00+00 2.50E-04

52782E-14 1,081.00 2,161.99 0OOE+00 571E-11

1 9338E-10
9 1684E-02
1,3018E-05Se-79

- ; Sn-126
I Sr-90

I~ Tc-99
Th-229

1,081.00 2,161.99 0OOE+00 209E-07

1,081 00 2,161.99 6OOE+00 991E+01

1,08100 - 2,16199 000E+00 1 41E-02

1,081 00 2,161 99 0 08E+00 1 32E-02

1.08100 - 2,16199 0 O0E+00 2 82.+03

220E+02
5 OOE-04
1 14E-10
4 18E-07
1 98E+02
2 81E-02
2 63E-02
5 63E+03I

1,081 00 - 2.161 I 4 78E-01 9 56E-01

1 3713E-10
1 8090E-11
2 5278E-10
1 6947E-08 -

1,081 00 2,161 99 O00E+00 1.A8E-07

2,16199 0 00E+00 1.96E-08
2,161 99 0 OOE+00 2 73E-07
2,16199 0 00E+00 I 83E-05

2,161.99 0 00E+00 527E-05

2 96E-07

- 4 8737E-08 -
.

1.2203E-07 1,081 00 2,161.99 0 OE+00 1

Thermal Power

Nominal Heat - Bounding _
Output ' rHeat Output
(WIts) " (Wats)

6.29E+01 126E+02

1.5925E-07
- - -2 6194E-06 --U-235

2,16199 0 OE+00 172
0 00 123E-02 9 45

2,16199 0 OOE+O 1.37
j U-236

U-238
_- Y-90

4 Other RadionucLides

E-02- 12693E-05
-3 6331E-08
2 6060E+00

2 00 7.70E-03
2,161 99 0 OOE+00

7t 770E-03
5 63E+03

Total Tota

3 - "' �

7.79E+03 I

'U]. remplate Selection Ssumspiry, B~iaruipl

f
[Tenmpate Selection Summary

From SFn . Usd .

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Claddig SST SST

SOL HM Constituents U U
BOLEnrlchmei n% 19886 - 10tO201 --

Basis for Parameter Drferences:

R.a,. fto simum used In estimateBumup Summary (MWd)'
Frod m SFD _

Nominl _
Boundrtrg_

E a m a i
EstimoAte

128100

1 2.16199

Nomwbrnrup catutaw o teheme tallmas esks des~

Souidng Seumt asuseed lo be taic nomina biumus

Estimated BumuP/
Bumup Meltufe Glven Bumup

t11

Estimated EO. HWMIGIven EOL HM
1.00l

Nominal
Bounding J

IReactorsutxdown, core removal, storage, shippg orofter date conimeg that rfadason ceased fortfuel

"Total bursnu for all fuel associated with tis workheet must be dvkted by I01 heavy metal mass to get specific bumup values (MWd8MT)8I

Mac_20
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Fuel Radionuclide Inventory Worksheet
L Fuel an4 Template Infr on w

Fuel Name. TRIGA STD 8 5120 SO KOREA
SNF I va 484

Fuel Units & Descr. 104- ELEMENT
Heavy MetalMess: BOL=1976kg; EOL=19261kg
ROD Storage Site' INEEL

'Fuel decay stait date: 1996
Estimates as of: 2010

Template: TRIGA-SS (LWAJ.Zrx. SST. 10 t 20%. U)
'Template Bumup(MWd): 6 65

Template SOL Hewavy Metal Mess (MT): 0 000195
Tempelate Decay Tin.e: 10 years

Estimated
Carnster usage:

8ax10
094 1

1.Esnates , .- m x Xb b Y. yb Gamma Sources
Photon Total

CiMWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel- Bounding Fuel Energy Photons/eec
Radionuclide Template Fuel Bumup (MWd) Bumup (MWd) (Ci) Inventoones(Ci) InventoriesaCi) Group (bounding)
Ac-227 1 3731E-09 47654 953 08 OOE+00 6 54E-07 1 31E-06 Avg Mev
Am-241 23865E-03 47654 95308 OOOE+0O 1 14E+00 227E+OC o 0o0150 1.231E414
Am-242m 1 3812E-06 476.54 953_08 OOE.00 658E-04 1 32E-03 00250 2.608E+13
Am-243 1 4767E-07 47654 95308 0 OOE+00 7 04E-05 I 41E-04 0 0375 2228E413
C-14 1.2863E-04 476.54 95308 OOOE+00 6 13E-02 1.23E-01 00575 i375E+13
C-36 28120E-06 476.54 95308 OOOE+00 1 34E-03_ 268E-03 00850 1441E+13
Cm-243 1 5895E-07 47654 95308 OOOE+00 757E-05 1 51E-04 01250 9470E.12
Cm-244 1 4008E-06 476.54 95308 0 OOE+00 6 68E-04 1 34E-03 0250 1229E+13
C0-60 66541E-01 476.54 95308 oOOE+00 317E+02 634E+02 03750 5644E412
Cs-134 1 6887E-02 47654 95308 OOOE+00 805E+00 1 61E+01 05750 8842E+13
Cs-135 3.2195E-05 476 54 953 08 0 OOE+00 1 53E-02 3 07E-02 0 8500 1 579E+12
Cs-137 24556E+00 476.54 95308 OOOE+00 1 17E+03 234E+03 12500 4746E+13
Eu-154 1 0266E-02 47654 95308 0 OOE+00 4 89E+00 9 79E+00 17500 2.856E+10
Eu-1 55 1 4570E-02 476 54 953 08 0 OOE+00 6 94E+00 I 39E+01 2z2500 t 492E.09
Fe-55 2 0361E-01 47654 953 08 OOOE+00 9 70E601 1 94E+02 2.7500 2469E+07
14.3 8 3940E.03 47654 953 08 0 OOE+00 4 00E+00 8 00E+00 35000 2-926E+06-
1-129 73684E-07 47654 95308 OOOE+00 3 51E-04 7 02E404 50000 5.096E.02
Kr-85 1 8286E-01 476.54 953 08 OOOE+00 871 E+01 1 74E+02 70000 5 765E+01
i237 1.2462E-06 47654 95308 0 OOE+0O 5 94E-04 1 19E-03 11 0000 6.564E+00
Pa-231 4 9143E-09 476.54 953 08 0 OOE+00 2 34E-06 4 68E-06
Pb-210 1 7173E-14 476.54 95308 OOOE+00 8 18E-12 1 64E-11
Pm-147 5 6165E-01 476.54 953 08 .OOE+00 2 686E+02 5 35E+02
Pu-238 99820E-04 476.54 95308 .OOE+00 476E-01 951E-01
Pu-239 5 5293E-03 476 54 953 08 0 OOE+00 2 63E+00 5 27E+00
Pu-240 2 1263E-03 476.54 953 08 0 ooE+00 1 01E+00 2 03E.00
Pu-241 8 0165E-02 476.54 95308 0 OOE+00 3 82E+01 7 64E+01
Pu-242 2.3128E-07 476.54 95308 OOOE+00 _ 1 0E-04 2 20E.04
Ra-226 99774E-14 476.54 95308 OOOE+00 475E-11 951E-11
Ra-228 2 1729E-10 476.54 953 08 0 OOE+00 1 04E-07 2 07E407
Ru-106 2.9519E-03 47654 95308 OOOE+OO 141E+00 281E600
Se-79 1.30t7E-05 47654 953 0a 0o00E+0 6 20E-03 1 24E.02
Sn-126 1.2167E-05 47654 95308 6OOE+OO 506D0E3 1 16E-02
Sr-90 2.3128E+00 476 54 953 08 0 OOE+00 1 10E+03 2 20E+03
Tc-99 44241E404 47654 95308 OOOE+OO 211E-01 422E-01
Th-229 I 9459E-10 47654 953 08 0 OOE+00 927E-08 1 85E-07
Th-230 25564E-11 47654 953 08 OOE.00 1 22E-08 2 44E-08
Th-232 Z5278E-10 47654 95308 OOE+00 1 20E-07 241E607
TI-208 1 6947E6.8 47654 953 08 OOE+00 8 08E606 1 626405
U-232 4 6812E-08 476 54 953 08 0 OOE+00 2 23E-05 4 46E05 Thermal Power
U-233 12206E407 47654 953 08 OOE+00 5 82E-05 1 16E604 Nominal Heat Bounding
U-234 1 7323E-07 47654 953 08 000E+00 8 26E405 1 65E-04 Output Heat Output
U-235 -2 6194E606 476 54 0 00 8 54E-03 7 29E-03 8 54E-03 (Watts) (Watts)
U-236 1.2693E-05 476 54 953 08 OOE+00 6 05E-03 1.21E-02 1.8801 3 73E.01
U-238 -3 6331E408 476 54 0 00 5 31E-03 5 30E-03 5 31E-03 Total Total
Y-90 23128E+00 476 54 95308 0 OOE+00 1 10E+03 220E+03
Other Radionuclides 1.17E+03 2 34E+03

11Tel att Selection Sul ur p S ttdmi ChBs- & atrt, sl Checks
Template Selection Summary

Fromt SFD Used Basis for Parameter Differences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Clcdkling SST SST
BDL Ht Conslituerits U U

SoL Enrkchment % 20 10 to 20 1

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

Nomh=l! 47654 NoWai ni calcuated t tie hleay rneti enss destoyed.

Bounding | 953 08 BouEag ttum assaned to be law nonai bum

Checks

Estimated Bumup
Bumup Uultopiir Given Bumup Estimated EOt. HU/Given EOL HM

Nominal 0 107
Bounding I 1 41

Reactor shutoDwn core removal, storage, shping or other date conlfrming tat irradaton ceased for iuel

'Tota bamup for alt iue assoaaated with this worksheet must be dvded by OL heavy metal mass to get specific bumuri values (MWdU1iT).

LI

L

I
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Revision 0

March 2003
Page C-296 of C-581



Fuel Radionucilde Inventory Worksheet - A I

X Fuel wnd Template lWforii n s If
Fuel Name TRIGA STD 8-20 TEXAS A&M

SNF ID# 258
Fuel Units & De6cr. 85 - ELEMENT

Heavy Metal Mass BOL.14 875kg EOL-1434kg
r_ r - INFF

'Fuel decay atart date: 2035

Estimates as of 2010
Template: TRIGA-SS (LWAJ-Zrx, SST, 10 to 20%. U)

"Template Burrup(MWif) 6 65

Template BOL Heavy Metal Mea (AIM 0 000195

i.ntef. Time 5 years

Estimated
Canister usage

18-x10'
r 077

-..- j-.. .--

'iTb-i t 5 ,. ., 9^ 7. m x. b Y Yb GammaSourcesPhoto .. Tota.

CiMWd From- Nominal Bounding Fuel Initial Activity NominalFuel 'BoundingFuel

Radionuclide Template Fuel Bumup (MlWd) 8umup (MWd) - (CI) F lnvertoes(Ci) Inventories(Ci)
-- -- ~A S 7 _ 71 -07

I Photon h- - TotsI
I Energy Ph(tonudee
- Group Me (boundig)

- Ac-227 St1 IV

Am-241 I8 511 19 0.wE+00 9-37E-0t
00.E+00 7.22E-04

E0w
E403

E044

0015o 1.652E+14
00250 3636E+13

0 0375 3 096E+13Am-242m 511.19
51 19 - 1,02238 000E+0^ 7

Am-243
C-14
CI-36

;.- Cm-243
Cm-244
CO-60
Cs-134
Cs-135

k Cs-137

Eu-154

E-04 511.19
-06

1,0°2 38 0w0E+000
1,022.38 0 w0E+00
1,022.38 00 E+00

1.32E-01
2 87E3-0 00

c 0575

1 83E044
1.7940E-07
1 6962E-06 511 19 1,02233
183o9E+00,n 511 19 1,028z

enn= 4 1 73E-03

0 0E+00 6 56E+02 1

1.19 E+00 1 63E+01
E+00 65E4

02250 1 670E+13

0 3750 8 476E+12

0 5750 1 127E+14

0 8800 4.d36E+12

12500 9822E+13
511 19

1 51119 1,022.38 000E+00 1 :+03

511 1 0 DE0 1.57E+01 1

511 19 1,022.38 0 00E+00 2 99E+01
Eu-1ss

Fe-55 77158E-01 511.19 1,'0.°23 ou

H-3 11111E-02 511.19 1.02238 00

1-129 7.3684E-07 511.19 1,02238 00

Kr-85 25263E-01 511.19 1,02238 00

Np-237 12427E46 511 19 t02238 0u

Pa-231 3 8511 E-09 51119 1 ,022I38 O

PbD-210 7.3880E-15 511 19 10.38 0C

Pm-147 2.1023E+00 511 19 1,0.38 0C

Pu-238 0383E-03 51119 1,0223 0C

3 94E+02 7 89E+02
5 68E+C0 1 14E+01
3-77E44 7.53E-04
1.29E+02 2 58E+02

8 374E+08 -

9746E+07

5.450E+02

6 170E+01

0 7 029E+00+400 6.35E-04

w0.0 1 97E-06
00E+00 3 78E-12

0wE+00 1 I

> wE+w0 S

E+03
1 1 06E+00

5 65E+00
Pt 5 5zVQE43

2 1278E-(
1.19 1,02 38

1.19 1,022 38 _

E+OO 2 18E+OO

0195E-u
Pu-242 1.19

E+OO 5.21 E+01
E+CO 1.18E-04
E+OO 2 700-1 1

Ra-226
Ra-228
Ru-106
Se-79
Sn-,,26

511 19 . A^, "7
:-lO 5 119 1,022.38 0 OOE+00 9 89E-08 1 9807-U

E-02 511 19 1,022.38 000E+0 469E+01 937E+01

1.30180-05
12167E-05
2 6045E+00
4 4241E-04

511ll 1,022 38 0 OOE+00

1t022 38 O.COE+00

E403 I^40E-02
03 2624E-02

2 66E+03

t.19 1,022 0 OEE+00 2.26E-01 4

ThI229
Th-230
Tth-232
T1-208
11-232
U1-233
U-~234

I U-235
U-236

I_ U-238
Y-9o

111 Other Radsonuctides

511 19
511 19
511 19
511 19
511.19
511.19 __

-I O OOE+tO 7.01 E-08
O OOE+00 9 25E-09
O 0.E+00 I 29E-07 E-07

0 O0E+00 8 66E-06 1.73E

00 E+00 2.49E-05 4.98E

0 O0E+00 624E-05 125E

E-u5 Teiiital Power

I 0 14E05 63Ei040

- omnt Met~ Betoontingot

I Wa.dtlS (Watts)

-26194E406 511.19 000 643E-03 5c

12693E-05 5111 9 1,02238 0OOE+00 64

-3 6331 E408 5111 9 000 4 OOE-03 3 9

n~qF A 6 43E43

1.3E.0 p !!!i ,U9iEa0

2 6060E+00 I U'ZZ.W u Uvr+w

1, 111-�,�,�-

1+03 2 66E+03

E+03 3 69E+03

101al , O. A-l

I T

I I .i

itj
IV ,k

11i I
- - I

tail Stawuisary. - U-.

fl.. .. f l n ,

I ule"i 1. .-

Reactor Moderatovr
Fuel Cladding

BOL H4M Constituents
BOL EnrA c ment %

LW AND U ZIRi

SST

fDRIDE LW AND U ZIRC HYDRIDE

SST

6 I.
I 10 to

I

Basis for bumup used in estimate:DUS W}Ut A ......n,.. . _UWieA

-rz -. I

Nominal
BtoundingF

isteda

__511 19tO25
Iseuiabeiti cattaWe his Vie heavy ietal man destoyvd

IlwrelIM beis t
5

Uiiiii ID be M twi r oiawl hmM - - _

ri&k- = = .__- -
W......- .

Estimated Bumupl
Bumup Muhtier Gwen Bumup Estimated EOL HUM/Cven EOL HM

Nominal r * 01 - I

Boundng | 2 D

Reactsr sheifdown. core removal, storage, shipping or other date cdriniming thal Irradiation ceased for htel

"Total tbmiip lor WaI ful associated wihi tis worksheet must be dvided by BOL heavy metal mas to get specific bu'rma values (MWr1/MT)

March2003
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Fuel Radionuclide Inventory Worksheet
L Fiel and Temnpate I

Fuel Name: TRIGA ST 8 5/20 THAILAND
SNF ID t: 489

Fuel Units & Descr? 100- ELEMENT
Heavy Metal Mass: BOLs19 5kg. EOL.ts 3kg
ROD Storage Site: INEEL

'Fuel deay stat date 2010
Estimates as of: 2010

Template- TRIGA-SS (LWAU.Zrx. SST. 10 to 20%. U)
'Templte Bumup(MWitd): 6 65

Template BOL Heavy Metal Mass (MT): 0 000195
Tempate Decay Tee 5 years

Estiyated
Canister usage

18'x10'
090o 1

U. Estimates 3-m t Sr m X. x, b Y. Yb I Gamma Sources

CLIMWd From Nominal Bounding Fuel Inmtial Activity Nominal Fuel Boundina Fuel
Photon Total
Energy Photons/sec
Group (bounding)Radionuclide Template' Fuel Burnup (MWd) Bumup (MWd)' (Ci)

Ac-227 85173E-10 19092 38184 000E+(
Am-241 1 8331E-03 19092 38184 000E+0
Am-242m 1 4129E-06 19092 381 84 0 00E+

lnventorlies(C_ Inventooes(Ci)
_ _ _ __ . . _.

3 25E-07
7 00E-01
S 40E-04
S 64E-05
4 91 E-02

Avg MeV
00150 6172E.13
0 0250 1 355E+ 13

Am-243 1 4774E-07
C-14 1 2871E-04
Cl-36 2 8120E-06
Cm-243 1 7940E-07
Cm-244 1 6962E-06
Co-60 1 2839E+00

190 92 381 84 000E+00 2 82E-05
) 92 381 84 OOE+00 2 46E-02

0 OOE+00 5 37E-04 I 07E-03

1 156E+13
1 187E813
7354E+12
5.340E+12
6238E+12
3166E+12

0 00E+00 3 43E-05 6 85E-05 0 1
3 24E-04 6 48E-04 0o2250

1909 4 90E+02 0.3750
Cs-134 9 0541 E-02 190 92 381 64 0

381 84 0
3 46E+01 0.5750 4 209E.13

Cs-135 32195E-05 190 92 0o 500 1 806E+12
2-7564E+00 190 92 381 84 000E+00 52

,__ ,,S, _0, --- -- _

I iU z it$1 04 U 00E+00 2 S
12500 36688E+13
1.7500 2445E+10
2.2500 3 941E+1 0Eu-1 55

Fe-5S
H-3

190 92 381 84 0 00E+00 5 59E+00 1 12E+I
1 84 0 00E+00 1 47E+02 2 95E+02

o 2.12E+00 4 24E+00
1-129 7 3684E-07 1 E-04 2 81E-04 5 0000
Kr-85 2 5263E-01 190 92 70000 2.404E+01

1 2427E-06 19092 381 84 0 OOE+1 11 0000 2.740E+800
19092 381 84 0 OOE+00
190 92 381 84 0 OOE+00 41E-12 2 82E-12

Prnt-147
Pu-238
Pu-239

381 84 0 OOE+o0 i 01E+02 8 03E+02
0 OOE+00 98E-01 3 96E-01 L5 5293E-03 3 OOE+00 1 06E+00

Pu-240 2.11278E-03
1 0195E-01 19092 381 84

21IE+00
8 12E-01
3 89E+01
8 83E-05
2 02E-11

190 92 381 84 0 OOE+00 4 4
1 84 0OOE+00 1.01E-11

Ra-228 0 OOE+00 3 69E-08 7.38E-08
Ru-106 9 1684E-02 -I 75E+01
Se-79 1 3018E-05 190.92

I 2167E-05 190 92 381 84

3 50E+01
4 97E-03
4 65E-03
9 95E+02
I 69E-01
5 24E-oa

19092
Tc-99
Th-229
Th-230
Th-232

38184 OOE+00 4 97E+02
381 84 00oE+00 8 45E-02
381 84 0 ooE+00 2 62E-08

1 8090E-1 1
2.5278E-10 1909

0 345E-09 691E-09
0 483E-08 965E-08
I 3.24E-06 6 47E-06TI-208 1 6947E-08 190 92

U-232 4 8737E-08 190 92
t-233 1.2203E-07 190 92
U-234 1 5925E-07 190 92

nncq 4 �:=mc Tun)U Y so I out-iuo I hernial Power
-

_ _ _ _ _ , .

381 84
U-235
U-236
U-238

-2.6194E-06 190 92 0 00

4 66E-05
6 08E-05
8 43E-03
4 85E-03

Nominal Heat Bounding
- 0 He Oupt
(Watts) ' (Watts)

1 2693E-05 19092 38184 000E+C
190 92 000 5 24E-0
19092 381 84 000E+(

_ 1 1tE+01 T22E+01
_ Total Total

I-0 4 98E802
6 88E+02

nL Teit Selection Summa
ITemnpLate Setecthon Summatry

nd Checks, < - -. ; -

From SFD [ Use

/ Reactor Moderator [ELW AND U Z HYDRIDE LW AND U ZIU R
Fuel Cladding 'IT ST

SOL HM Constituents I U
BOIL Enrichment % 1 20 10 to 2

Basis for Parameter Differences: I

B tis f-rbmnue in . iarIBumup Summary (MWdli _

Ft aoo uu l- X. }-§W-ron S I essimated
Nominal

Bounhing

Checlks

190 92
381 8412

Nomnal bhimup cariated am t e heavy metal mass destyed.
3oubieg bumip assum ed lo be Nice neaW bumup

II
Eslmated Bumupt

Bumup Multplier OGen Bumup
F- 0.291

Estimated EOL HM/Given EOIL HM
1 00ONominal

Bounding I 0571 __
'Reactor shutdown. core removal storage, shippirg or other date continnig tvim rafbon ceased for _*el

'Total bumup lor all Nuel associated wmi this wormsheet must be dvided by EIOL heavy metal mass to get specfic bwrnup values (UWdUIT)

DOE/SNF/IREP-078
Revisbn 0

March 2003
Page C-298 of C-S81



Fuel Radionuclide Inventory Worksheet

,. 1ueI and Templte IonfmaSuntion -`,~
Fuel Name TRIGA STD 8 5120 TURKEY

SNF tD tt 490
Fuel Units & Descr 79 - ELEMENT
HeavyMetalMass BOL=15405kg EOL-t5247kg
ROD Storage Sre INEEL

'Fuel decay start date 2010
Esatmates as of 2010

Template TRIGA-SS (LW/U-Zrx. SST. 10 to 20%,b U)
5

Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 000195
Temnplte Decay Tlme 5 years

Estimated
Canister usage

1B-x10
I 071

M. LEstimates m X X b b Y - Y. Gamma Sources

Radionuclide
Ac-227
Am-241
Arn-242m
Am-243

Cl/MWd From Nomintal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bunnup (MWd) Bumup(MWd)
5  

(Cl) - -- inventones(Ci) Inventones(Ci)

85173E-10 15083 30166 OOOE+00 1.28E-07 257E-07

18331E-03 15083 30166 OOOE+00 276E-01 5.53E-01
t.- -- 1 ztil RA 301f 000E+00 2 13E-04 4.26E-04
i q1cac.

I Pbdton - Total
Energy Photons/sec

- Group - (bounding)

_Avg Uev

0 0150 4 876E+13
0 0250 1 073E+13
0 0375 9136E+12

1 4774E-
1 2871E-

| ;>v ^201_6
15083 301 '66 2 23E-05 4 46E-05

1 94E-02 3 83E-02150 83 3016
l

Cl-36
- Cm-243

150 83 301 66 0 OE+00 4 24E-04

150 83 0o 00E+00 2 71 E405
0 00E+00 2 56E-04
0 OOE+00 1 94E+02

B 48E044
S 41E-05
5 12E-04
3 87E+02
2 73E+01

Cm-244
02250 4 928E+12
0 3750 2 501E.12
0 5750 332SE+13

1.2B390E00
9 0541 E-02 301 66 0 00E+00

I C-135
Cs-135

I Cs-137
Eu-I 54

_O- 22,4

301.66 79 71 E403 0 6500 1 427E+12

150 83 301.66 416E+02 8 31E+02

150 83
Y 2.32E+OD 4 64E+00

15083 301 66 OOE+00 4 42E+00

12500 Z698E+13

1 7500 1.S32E+1
22500 3114E+10
2 7500 2 471 E+D8
35o000 2.876E+07

E~u-t55
t Fe-55 7 7158E-4I1

H-3 1 1111E-02

1 1-129 7 3684E-07

U Kr-85 2 5263E-01
Np-237 1 2427E-06
Pa-231 3 8511 E-09

; Pb-210 73880E-15
i PF147 2.1023E+00
P I . F '28 1.0383E-03

1t5083
150 83
150.83

0 00E+00 1 16E+02
0 OOE+00 1 68E+00
00OE+00 111E-04 7 o0o0 1 677E+02

150 83 30166 0 0E+00 : 710000 1699E+01

301 66 0 00E+00 E-04 11 oooo 21 65E+00

301 66 1 16E-06

150 83 301 66
150 83 301.66

2253E-12
317E+02 6 34E+02

15083 1.57E-01 3-13E-01

tDU O.�
Pu-239 E-03 11U Oa

2 1278E-03
1 0195E-01
2.3128E-07

0 00E+00 8 34E-01
0 00E+00 3 21E-01
0 00E+00 154E+01
0 0pE+00 3 49E-05

0 83 301 66
83 301 66

O 83 301 66

6 98E-05

Ra-226
Ra-228
Ru-1 06
Se-79
Sn-126

0
n

1 933BE-10 150.83
9 1684E-02 150 83
1 3018E-05 150 83
1.2167E-05 150 83
2 6045E+00 150 83
4 4241 E-04 150 83
1.3713E-10 150 83

301 66

7 96E-12 1 59E-11
2 92E-0 5 83E-08
1 38E+01 2 77E+01

301 66 000E+00 1 96E-03
301 66 0 00.E00 1 84E-03
301 66 0006+00 393E+02
301.66 0 00E+00 6 67E-02
301 66 0 00E+00 2 07E-08

3 93E-03

414E-08

Th-230
I Th-232
I TI,-20

U-232
U-233

I. w13 301 66
3 83 301 66
O 83 301 66

C S 5 46E-09

2 56E-0 5 11 -06
1S5
4 CN Oq TUi A_ 7 35E-06 1 4 Thermal Power

U-234
U-235 -2.6194

U-236 1.26931

U-238 -3 6331
Y-90 2 60601

- OOthr Radiconuctides

.,0 1.,0 8

=-07 150 83
,-07 150 83
E-06 150 83
=E.05 150 83
E-08 150 83
E+00 150 83

I 8$4EOJi
0 00E+00 2 40E-05 4 i
6 66E-03 6.26E-03 6 I

4 OAC tC < _OeC
ktI bb

I bCt N~ominal Heat , Btounding
Output , Heat Output

(watts) ' I (wattsa)
a 7eE+00 11.71tE+01301 66 0006+00 1.91E-03 3 83E-43

4.14E403 4 14E403 4.14E403 Total T otal
0 00E+00 3 93E+02 7 86E+02

5 44E+02 1.09E+03

I - Ii R.... for Parameter Di lerenices:
o - I.---

FatOi 11a0e=or LW '

Fuel Claddg
SOL HM Constituets

0OL Enrichment %

CHYDRIDE LW AND U ZRC HYDRIDEc
SST

10 to201 I

O__l_ 8__ rA.._.. ... AX U

IBumup Summary (MWd)' F- qF Estirnated Btasis tor ourmup usea in esumaie

Nominal
Bounding-

Checks

150A1
--no S

Nonal bstuli cahialed atm be feavy metal ma5s desstyed

Bouwci ItbruD asrsted is be Vince omnatl burt -

-r I
Estu.attfed Bumupf

Given BumupN uoi upa uhpbe
Norrilal _ 02

Estimated EOL HMIGIven EOL HM
_ 1001

Boundingl 0,571 --- I

I- Reactor shuldown, core removal, storage. shippktg or otler dale confirming that irradkaton ceased for uel

"Totali bumup for al fuel associated wit, INS worsheet must be dyvkied by BOL heavy metal mass to get specific bumup values (MWdMT)

March 2003

DOE/SNF/FIEP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuei and Terplate Informms

Fuel Name: TRIGA STD 8 5 20 U OF AZ
SNF ID #- S9

Fuel Units & Descr 84 ELEMENT
Heavy Metal Mass: BOL1638k3g, EOL.15 75kg
ROD Storage Site: INEEL

'Fuel decay start date 2035
Estimates as of 2010

Template: TPtIGA-SS (LWAU-Zry, SST. 10 to 20%b. U)

'Template Bumup(MWd) 6 65
Template BOL Heavy Metal Mas (MT): 0 000195

Tempbate Decay Tmenet s ves

Estinated
Canister usage

18'x1O'
0 76

11. Esttmates .: m X. x, b ' Y -''' -y Yb Gamma Sources

- I - -. - .I I Photon Total
CIbtWd From I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)W Burnup (MWCd' (Clo Inventones(CI) Invenlones(Cl) Group - (bounding)
Q ,Q, ---- AAA 4 AU.A .. ^

Radionuclide
Ac-227
Am-241
Am-242m
Am-24.3

_.1u 601 4u I.AIz 0$1 U LXJ1+tJU 5 12tE-07 I 02E-06 Avg
1 40 1,20Z81 0 0oE+00 1 10E+O0 220E+00 0C

1 0 OOE+00 8 SOE-04 1 70E-03 0 0250
8 89E-05 1.78E-04 0 0375 3 643E+13

C-14 12871 E-04 60140 7 74E-02
CK38 2 8Ai20E-0 60t4 AA

Cm-243 1 7940E-07 601.40 1.202 81
1 6962E-06 601 40 1.202 81 0 OOE+0

1E55t-01
3.38E-03
2 16E-04
2 04E-O3
1 54E+03
1 09E+02
3 87E-02

_ 0 0575 3739E5,13
0 0850 2.316E+13

_ 01250 1 682E+13
0 - 2250 1 965E+13

1 2839E+00 601 40 1,202 81 0 00E+00
601 40 1,202 81 0 00E+00 i 45E+01

1140 1,202 81 0 00E+00 1 94E-02
Cs-137 2 81 0 00E+00 66E+03 3 32E+03 I 2500
Eu-1 54 3 9 24E+00 1 85E+01 1 7500 7702E+10
Eu-1 55 2 9293E-02
Fe-55 7 7158E-01 601 40
H-3 1 1111E-02 60140 120281

76E+01 3 52E+01
64E+02 928E+02
68E+00 1 34E+01
43E-04 8 86E-04
52E+02 3 04E+02
A7E-04 1 49E-03

2.2500 1241E+11

7 3684E-07 601 40 1202 81 0 00E+00 4

275C0 9 852F+08
3 5000 1 147E+08
5 0000 6 405E.02
70000 7.251E+01
11 O0x 8.260E.00 i'1 40 1202.81 0 O0E+OO 1

NO-237 I1 OOE+00 7.
Pa-231 2.32E-06 4 63E-06
P5-210 7 3880E-15 4 44E-12 8 89E-12
Pm-147 21023E+00 6014
Pu-238 1 0383E-03 601.40 1t202 8
Pu-239
Pu-240
PU-241
Pu-242

5 5293E-03 601.40 1,202 81 0 (

2.53E+03
1 25E+00
6 65E+00
2 56E+O0
1 23E+02

L60140 1,202 81 0 0E+n0 1 28E+00
1,202 81 0 O0E+OO 613E+01

2.3128E-C 0 00E+00 1 39E-04
Ra-226 52782E-14
Ra-228
Ru-106
Se-79
Sn-126
Sr-90
Tc-99
Th-229
Th-230
Th-232
Tl-208
U-232

1 9338E-10 601 40 1202 81

2 78E-04
6 35E-11
2 33E-07
1 10E+02
1 57E-02
1 464-02

9

I

1684E-02 601 40 1202 81 0 C
601 40 1.202 81 0 OOE+00 7.83E-03
601 40 120281 000E+00 7.32E-03

1 57E+03 13E+03
4 4241E-04
1 3713E-10

2
601 40

I 8090E-11 60140 1,202 81 5OOE+OO 1
25278E-10 601 40 1,20281 OOE+00 1
1 6947E-08 601.40 1,202 81 OOE+O0 1
4 8737E-08 601.40 1.202 81 0 OE+00 2
12234 60140M 1 202 81 n OoF nn 7:

66E-01 5 32E-01
25E-08 1 65E-07
09E-08 2.18E4-8
52E407 3 04E-07
02E-05 2.04E-05

.
60; A4

a tcC 0 u w | ' {I
1,202 81 0 WE+00 9 58E-05 1 92E-04wB

60140 0 00 7 08E-3 5 50E-03 7 08E-03
601 40 1,202 81 0 OE+00 7 63E-03 1 53E-02

Thermal Power
Norminal HIet Bounding
I Output , - Heat Output

(Watts) (Watts)
3 50E+01 7.00E+O1

Total TotalDu1 4U U WL 4 4U0E-3 4 38E-03 4 40E4-3

Other I
HL-Te

iT.
n Sunmmry, Buunmp S
immary

From SFD

1202 81 0 OOE+00 1.57E+03 313E+03
2 17E+03 4.34E+03

PA... . .- f W 1 -.[ Uted

Reactor Modertorl LW AND U DRC DRIDE
Fuel Clbdddng SST

BL HU Constetuents j U
BOL Enrichment %: 20

LW AND U ZIRC HYDRIDE
_ SST
_ U

_O1to20.1

L
Burnup Summary (MWd) Basis fr bumup used in estimate:

From S'D ___
Nominal E01 .40 Nnieal n ump calaed Fom t ,,he NM , mass destye

Bounding I 1202 .81 Bouter ig t=W asrred to be Is e neoial buitiup

IChecks
.- aI

Estimated BumupL
Given Burnup

Nominal
Bounmshg

Estimated E50L HItGiven EDL HM
I I ooI

'Reactor shutdown, core removal, storage, shipprig or other date confinmivg that Irradiaton ceased tor fuel

'Total bumup tor al fuel associated wah this worksheet must be dvided by BOL heavy metal mass to get specfic bumup values (MWd'b)

DOEISNF/1REP-078
Revtslon 0 March 2003

Page 0-300 of C-581



Fuel Radionuclide Inventory Worksheet -

L Fue4 annd Tenpile Indwrtion ,6,A,,, _

Fuel NHme TRIGA STD 8 5/20 U OF AZ

SNF tOI : 975
Fuel Units & Descr 8 - ELEMENT
Heavy Metal Mass BOL=1A97kg, EOL=1.497kg
ROD Storage Site INEEL

'Fuel decay stat date 2035
Estinates as of 2010

Template TRIGA-SS (LWAJ-Zrx, SST. 10 to 20S, U)

5Template Bumup(MWd) 6.65
Template BOL Heavy Metal Mass (MT) 0 000195

Template Decay Time 5 S years

Estumated
Canister usage

1 8-x1 0O
0 07

l

II. Fstimates -~, - m x. X b y. y -- - Gamma Sources

Ci/MWd Fromr Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)f Bumup (MWd)' - Inventories(CI) lnventones(Ci)
- -._i,,0 iI - _ _ _ J M4

rhnoton -got
Energy, Photons/sec

- Group - (bounding)
Radionuclide
Ac-227
Am-241
Am-242m
Am-243
C-14
CI-36
Cm-243

I a- U.

2858-It DI la

28.58 5.24E-02 1 05E-01 I 0t150 9238E+12
4 04E-05 8 08E-05 I 0 0250 2 033E+121.A129E-06 28 58 +00

1A7.74E-07 ) OOE+00 4.22E-06 8 441

1.2871E-04 0.00E+00 3 68E-03

2.8120E-06 OOE+00 8 04E-05
0 0575 m77E+12
00r50 1 101E+12
0 1250 7-993E+11
0 2250 9.337E+11

57.15 0 00E+00 5 13E-C

Cm-244 57.15 0 DOE+00 4

Co-60 57.15 0 OE+00 7.34E+01 70 3750 4 738E+11

Cs-i.
Cs-1

Eu-tI- 45;-

34 28 58 57.15 OC 5 17E+00 05750 6289E+12

35 5 28 58 5715 OC
+00 28 58 f

) 9 20E-04 184E-03 j
) 7 88E+01 158E+02

4.39E-01 8 78E-01E-02 28.58

0 8500 2 704E+t11
12500 5491E+12
1 7500 3660E+09
22500 5899E+09
2 7500 4 681 E+07
35000 S448E606

2 9293E-02 57 15 0 O0E+0 8 37E-01
-5715 0OOE+00 220E6+.

-Fr,55 7 71
I H-3 1.11
m 1-129 7.3E

Kr-85 2.52
Np-237 1.24

Pa-231 3 85
I i Pb-210 738

' Prn 147 2 10

58E-01
57.15 0 OOE+00
5715 0 00E+00 7 0000 3 090E+01

28 58 57.15 1 44E+01 7 ODCO 3 499E+00

28 58 57.15 7.10E-05 I 11 0000 3 97E-01

E-09 28 58 57.15

E-15 28 58

I 10E-07 2.20E-07
2 11E-13 4.22E-13
01E+01 1.20E+0223E+00 2858 57.15 0 00E+00 I

183E-03 28 5
Pti-239_
Pu-2

4
0

Pu-241
I Pu-242
__ Ra-226

2

5293E-03
1278E-03
0195E-01

57.15 0 00E+00 2 97E-02
57 15 000E+00 1 58E-01
57.15 0 00E+00 6 08E-02
5715 000E+00 291E+00
57 15 0 00E+00 6 61 E-06

5 93E-02
316E-01
1.22E-01

5 83E+00
1 32E-052858

5.2782E-14 28.58
1 9338E-10 28.58
9.1684E-02 28 58

571 0.00E+00 151E-12 3 02E-12
00.E+00 5.53E-09 1 11E-08
0 00E+00 2 62E+00 5 24E+00

Se-79 1
Sn-126
Sr-90 2 (
Tc-99 4',

3018E-05 57.15 0 00E+00 3 72E-C
57.15 0 00E+00 3 48E-C

-

28 58 57.15 0 00E+00
28 58 57.15 0 00E+00

E+01 1 49E+02
E-02 2 53E-02
E-09 7.84E-09
E-t0 1 03E-09

Th-229 1.3713E-10 28 58
1 8090E-1 1 28 58
2 5278E-10 28 58
1 6947E-08 28 58
4 8737E-08 28 58

57.15

0006E+00 7.22E-09
0 00E+00 4 84E-07

1
1 44E-08
9169E407

E+00 1.39E-06 2.79E-06

1.2203E-07
i 5925E-07

28.58 57 15 000E+00 3.49E-06 6 97E-06

U-235 -2 6194E-06
U-236 1.2693E-05
U-238 -3 6331E-08

28 58 57 15 0 00E+00 4.55E-06
2858 000 5 95E-04 520E-04
28 58 57.15 0 00E+00 3 63E-04

28 58 0 00 4 1 E-04 4 09E-04
28 58 57.15 0 00E+00 7 45E+01

1 03E+02 :
a.d Check, - .

Thermal Power

Nominal Heat Bounding
Output .C Heat Output
(Wafts). (Watts)
1.66E+00 3.23E+00

Total Total

Y-90
A- Other IIachonuclides E+02I

* 11-. Te te I
I Teriplets SebW M summary I

- - ; _ 1- IR asis for Parameter Dsfferences
. ._ _ _ _ _ _ _ _ _ _ _ _ _ __-_ _ _ _ _ _ _ _ _-- - - _ _ _ _ I

1
-; I

Reactor Moderator Lw ArDU ZDRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Claddng Bsr SST
BOL HU Constients U U

BOL Enrichment% 183974873 10 z0201

f s s . I n .hin , sd In astimnate:

IBumup Summary (MWdr
From SFD _

Nomial I
Bounding I

Mednated
28 58
5715

NceW baW asuned It be 2% ot 80o L heavy nebl na
twdg bumrr assurned b be WiCe -onsta htens

Estinmated BumupJ
Bumup Multiplier Given Burnup Estimated EOL HMiGIven EOL HM

_ | 098
Nominal [

Boundmq

'Reactor Shutdown. core removal, storage shippirng or other date confimning tal lrradabon ceased for tuel

'Total bumnup for an KWe associated with tas wolkisheel must be dvided by BOL heavy metal mass to get specific bumup values (MWdMT)

March 2003

DOE/SNF/REP-078
Revision 0

March 2003
Page C4301 of C-581



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inform1tio t_

Fuel Namrw TRIGA STD 8.5!20 U OF IL
SNIF 1D t'. 449

Fuel Units & Desxr 139. ELEMENT
Heavy Metsa Mas: BO6=27 tkg EOL=26 41kg
ROD Storage Site' INEEL

'Fuel decay start dattr 2035
Esthaltes as of: 2010

Template. TRIGA-SS (LW/U-Zrx SST, 10t o 20% U)
'Template Bumup(MWd): 6 65

Template SOL Heavy Metal Mass (MT): 0 000195
Temptlate Decav Tme 5 years

Estimated
Canister usage

1'x10
125

ILEstirmtesoE - - " m X. Xb b _. __ Yb Gamma Sources

Photon, Total
CiVMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Template Fuel Bunup (MWd)2 Bumup(MWdf I (Ci) - lnventories(Ci) lnventories(Ci) Group (bounding)Radionuclide

j I,Zo YU Z,00J5,1 UIWE+UW 1.13E-06 2 26E-4 Ava. MeV
I 0 00E+00 2 43E+00 4 86E+00 00150

Am-242m 0 WE+00
Am-243
C-14 1.2871 E-04 t,3

I
I
1
3
2

87E-03 3 75E-03
E-04 3 92E-04 0 0375 8 037E+1 3

0 0250 9 438E+13

C1436 2 8120E-06 1,326 90 I
Cm-243 1 7940E-07 1,326 90 2.653 8B 0 00E+00

3 42E-01
7 46E-03
4 76E-04
4 SOE-03
3 41Ei-03

0 0575 8250E+13
00650 5 111.13
01250 3711E.13

I 6962E-06 1,326 90 2.653 81 0 0OE+00 2 25E-03
1,326 90 2,653 81 0 OOE+00 t 70E+03

Cs-134
0Cs-135
Cs-137

390 2,653 81 0 DOE+00 1.20E+02 2 40E+i02 0 5750
0 4 27E-02 8.54E-02 0 8500 1255E+13

3 66E+03 7 31E+03 12500 Zo 549E+14
Eu-t 54 I 5368E-02 2 04E+01 4 08E+01 1 7500 1 699E+t1
Eu-t55 2 S293E-02
F&e65 7 7158E-01 1.326 90 2.65381 0C

22500 o Z739E+t 1
27500 Z174E809

H-3 1 1111E-02 1,32690 2.653 81 0 00E+00 1tA
1 .9R 0(1 2.653 1 AI n v...n a 78F-04

Li1,326.90 2,653 81 0 00E+00 335E+02 6 70E+02 770
I 0000E+00 I 65E-03 3 30E-03 lt

Pa-231 ) 00E+00 5 11 E-06
0 00E+00 a 80E-12PD-210

I 02E-05
1 96E-1 1

Pm-147 2 1023E+00
Pu-238

1,326 90 2,653 81 0 a
1.326 90 2,653 81 0 0
1,326 90 2,653 81 0 0 1i00E+00 7 34E+00

Pu-241
Pu-242 23128E-07

2,653 81 0 0O8+00 2 82E+00 5 65E+00
2,653 81 0 00E+00 1 35E+02 2.71 E+02
2,653.81 0 00E+00 3 07E-04 6 14E-04
2,65381 000E+00 700E-1t 1.40E-10
2.653 81 0 00E+00 2 57E-07 513E-07

Ra-226 52782E-14
Ra-228 1 9338E-10 1.326 90

Sn-126
Sr-90

9 1684E802
1 3018E-05
1 2167E-05
2 6045E+00
4 4241E-04
1 3713E-10

1,326 90
1,326 90 2,65381 0 00E+00 1 73E402 3 45E-02

2,653 81 0 00E+00 1t22E+C

2,65381 0008+00 1 61E-02 323E802
D 346E+03 691E+03

Tc-99
Th-229

1 17E+00
1.326 90

4 8737E

- I 1,32690 2,65381 000E+00 2.40E-08 480E-08
E-10 1,32690 Z65381 000E+00 3.35E-07 671E-07
E-8 1,326 90 2.653 81 0 OE+00 2,25E-05 4 50E-05
-08 1,32690 Z65381 000E+00 6.47E-05 1 29E-04

.-07 1,32690 2,65381 000E+00 1 62E-04 3.24E-04
E-07 1,32690 2.65381 000E+00 211E-04 4.23E-04
E-06 1,32690 000 1 208402 854E-03 120E-02

U-234
U-235

Thermal Power
Noninal Heat Bounding

Output 1 Heat Output
(Watts) (Watts)

772E+01 1,5E+02
Total Total

1 onQnr .,~o Wr 4,003 01 U purJ+ttJ 1 t00t-UZ~ 3 37E42

Y-90
Other Rac

000 7 47E803 7 43E-03 7.47E-03
2,653 81 0 00E+00 3 46E+03 6 92E+03

4 78E+03 9 57E+03
aN t A;,",^ -. tf, 11sion Sunmaar

Template Selection Summary
From SFD

Reactor ModeraA;
Fuel Cladding SST

BO. HM Con ituenIs
603L Enrichment %I 20N100011%

Used Basis for Parameter Differences:

Iinmmi1

LI
I. _ _ _ _ __-__ _ _ _ ----- _ _I_ _ v w w _ _ , _ . v _ __.

Burnup Summary (MWd)o Basis for burnup used in estimate:
From SFD Estimated

mNomhal [ 1,326 90Nnmnal at d fro t h reare destroye*
Boundng 2 653.81 8suxdg bwump assuTed to be tfce nromrhal t uimp.

lChecks

II
Estimated Bumupf

Bumup Mutipler Given Burnup
Nominal 1 t 40

Bound.4 I 2.80

Estimated EOL HMIGrven0 EOL HM
I I D00

'Reactor shjtdomn core removal, storage, shipping or other date confiming tatd irracdabon ceased for fuel

'Total bumup for al fud assodated with ths worksheet must be dvided by 6OL heavy metal mass to get specfic bumup values (MWWdTb)
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Fuel Radionuclide Inventory Worksheet

LFuel rand Temnplate u ru rmaboo ,
Fuel Name TRIGA STD 8 5120 U OF TX AUSTIN

SNF 1t a 265
Fuel Units & Descr 156. ELEMENT

Heavy Metal Mass. BOL.30 124kg EOL.29 765kg
ROD Storage Se, INEEL

'Fuel decay start date 2035
Estimates as of 2010

Template TRIGA-SS (LWAU-Zrx, SST. 10 to 20D% U)
3
Template Bunup(MWd): 6 65

Template BOL Heavy Metal Mss (MT) 0 000195
Ternptate Decay Time 5 years

Estimated
Canister usage

18,x10'
1 41

.. �-
" X x A A + _ E A m Yn yb IJ<sWIIIIl<S OvvlS¢>
II. .s.a..s -m - - --

Ci/fWd From Ntoinal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Bumup (MWd) BSumup (MWdf C) Inventones(Ci) tnventories(Ci)
- ----- uu t..u

Pttoton . Total
Energy '- Photonts/sec

' Group ' I (bounding)

Avg MeV
0 0150 I 107E+14
0 0250 2436_E13

851 68 W Oo O W e+U IAC-2zi
Ant-241
Am-242m

i 685 03
342 51 685 03
342 51 1 01E-04 0 0375 2-075E+13

C-14 1 2871E-04 342 51
CI-36 2 8120E-06 342 51
Cm-243 1 7940E-07 342 51
Cm-244 1 6962E-06 342.51
Co-60 1.2839E+00 342 51

4 41 E-02 8 82E-02 I 00575 2 129E+13

10
£+00 6

63E-04 1 93E-03 I 00850 "1 t9E+13

14E-05 123E-04 0 1250 9,580E+12

0 00DE+- 81E-04 1.16E-03 0 2250
0 00E+00 4 40E+02 8 80E+02

Cs-134 9 0541E-C 0 OE+00 3 18E+01

Ca-t 35
__ Cs- 37

685 03 0 00E+00 11 3240E+12
6-581E.13685 03

Eu-154 342 51 685 03 5 26E+00 1 05E+01 17500 4 387E+10
1 0E+01 201E.O1 I 22500 7071E+10
2 64E+02 5.29E+02 1 2.7500 5 6116.08

342 51 685 03
7 7158E-01 342 51

_1H 1 1111E-02
* 1129 7.3684E-07
3 Kr-85 2 5263E-01

U Np-237 1 2427E-06
Pa-231 3 8511 E-09

3 81 E+0C 7 61 E+00 3.5000

0 OOE+00 2.52E-04 5 C
0 0OE+00 8 65E+01

685 03 O OOE+00 4 876E+00

251 685.03
I Pb-210
I Prn-147

11- Pu-238
- Pu-239

342.51 685 03
E+00 342.51 685 03
E-3 342.51 685 03

+00 7.20E+02 - 1 44E+03
+00 3 56E-01 7.11E-01
+00 1 89E+00 3.79E+00
+00 729E-01 1.46E+00

55293E-03 342 51
2.1278E-03 342 51

Pu-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-126
Sr-go

_ Tc-99
Th-229
Th-230
Th-232
Ti-208
U-232

1.0195E-01
2.3128E-07

0 00E+00 3 49E+01 6 98E+01
685 03 0 00E+OO 7.92E-05
685 03 0 OOE+00 1.81 E-11
685 03 0 OE+COO 6 62E-08342 51

342 51
342 51

685 03 0 OE+00 3 14E+01 6 28E+01
0 OOE+00 4 46E-03 8 92E-03
0 OOE+00 4 17E-03 8 33E-03
0 O0E+00 892E+02 1 78E+03

12167E-05
6245E+O0

4 4241 E-04 685 03 O00EC00 1 52E-01
685 03 0 00E+0O 4 70E-08
685 03 0 00E+00 6 20E-09
685 03 0 OE+00 8 668E082. 342 51

342 51 685 03 0 OOE+00
342 51 685 03 0 00E+00
342 51 685 03 O00E+00

1 73E-07
1 1614-05
3 34E-05 [ Thermal Power

A

q42 51 685 031000w i 09E-04
29E-02

i ^ornoal MOMt , Bo"unding^
Output t HeitOutput
(Watts) (Watts)

-2 6194E-06 342 51 0 00 120E-02
-qA9 3 1 685 0F3

E-08 342 51 000

4.35E-03 8 70E-03 1 6E+01 3 9E+01

8.11E43 8 12E803 I Total Total
8.93E+02 1.79E+03 I
1.23E+03 2 47E+03

2 6060E+00 342.51

f11-1.1I- Template Selection Summary
From SFD

Reactr moderator [RC HYDRE
Fuel Claddng SST

OtL HMM Consiuents I U
-r --- lsn I 7^.9511

_Basis for Parameter Ddtfeirences:- Used

LW AND U ZIRC HYDRIDE

SST
U

-ut An nnel, l o -I -o .v - I .

Burnup Summary (MWd)2 ' , Basis for burnup, used In estimate:
i-r~i t-U- I

Nomenat [
Bcund.uo

IFrrx B FD
342.51
685 03

N"i burrp cajtAled ha ie heavy metal mats destryed
Bcersdrq tUb W assurned b be tece strofai bao.up

-----

7 , , . I- - I-
Estimated Bumup/

Given Bumupm um n alt ler
Nominal 0.. 33

Estimated EOL NM/Given EOL MM
I 00

BoundingI 0 67 - - -

'Reactor shutdown, core removal, storage, shipping or other date corirSlng Va Irradaton ceased for fuel

"Total bNxup for alt luel associated with ths woeKsheet must be dvided by BOL heavy metal mass to get specific bumup values (MW&Vr)
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Fuel Radionuclide Inventory Worksheet
L Fuel Aim Template lnfrmatio;., :,

Fuel Name: TRIGA STM 8 20 U OF UTAH
SNF ID ; 261

Fuel Units A Descr 55 - ELEMENT
Heavy Metal Mass BOL=14 773kg, E0OL14 518kg
ROD Storage Site INEEL

'Fuel decay srt date 2035
Estimates as of: 2010

Template: TRIGA-SS (LWAJ-Zrx, SST, 10 to 20%, U)
"Template Burnup(MWd): 6 65

Template BOL Heavy Metal Mass (UT): 0000195
Temolate Decay Time: S years

Estimated
Canster usage:

18-x1Ol
1 077-1

II. Estmates - m x XbY. Yb Gamma Sources
Photon Total

CUMWd From Nomia-l Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Burnup (MWd) Bumup (MWdf (Ci) lnventories(Ci) lnventones(Ci) Group (bounding)
Ac-227 8.5173E-10 24342 48685 0 OOE+00 2 07E-07 4 15E-07 Avg. MefV
Am-241 I 8331E-03 24342 48685 OOOE+00 446E-01 892E-01 00150 7869E,13
Arn-242m I4129E-06 24342 48685 OOOE+00 344E-04 688E-04 00250 1731E+13
Am-243 t4774E-07 2U42 486 85 0 OOE+00 3 60E-05 7 19E-05 00375 1 474Et13
C-14 12871E-04 24342 48685 OOE+00 3.13E-02 627E-02 000575 1513+13
Ct-36 28120E-06 24342 48885 0OOE+00 685E-04 1 37E-03 0OO85 9376E+12
Cm-243 17940E-07 24342 48685 0 OOE+00 437E9-0 8373E-04 050000 6809E+12
Cnr-244 2 6962E-06 24342 486 85 0 OOE+00 4.13E-04 8 26E-04 70000 7954E+t2
Co-60 1 2839E+00 24342 48685 008E+00 3 13E+02 6025E+02 0 3750 4036E+12
Cs-234 90541E-02 24342 48885 OOE+00 2 20E+01 441.E+0 05750 5366E+13
Cs-135 32195E-OS 243.42 48685 0 OOE+00 7 84E-03 137E-02 08500 Z303E+12
Cs-137 27564E+00 243.42 48685 OOE+00 6 71E+02 134E+03 2s00 4677E+13
Eu-154 1 5368E-02 243.42 488 85 0008E+00 3 -74E+00 748E+00 17500 3tl6E+10
Eu-155 259293E-02 243.42 488.85 0OOE+00 7.13E+00 1.43E+0 22500 5075E+10
Fe-SS 7 7158E-01 24342 486.85 08E+00 1 88E+02 3.76E+00 27500 3988E+08
H-243 1 1111E-02 24342 48885 0O8E+00 270E+00 541E+00 35000 4641E+07
1-129 7 3684E-07 243 42 488 85 0 0OE+00 1 79E-04 3159E-04 soooo 2645E+02
Kr-85 2 5263E-01 24342 48885 0OOE+00 618E+01 123E+02 70000 2995E+01
N-237 1 2427E-08 24342 486 85 008E+00 3103E-04 6 05E-04 1tr000 3P411E+
U-233 2238E-07 24342 48885 0008+00 29 37E-07 5.87E-0 N
PU-210 713880E-0 24342 48685 000E+00 1 80E-02 37670E-1 2
Pnyi.t47 2 1023E+00 2U342 486885 O OOE+OO S t2E+02 t 02E+03

Fu-238 - 0383E-03 243 42 486 85 3O8E+-0 253E-01 5 06E-03
Fu-239 S 5293E-03 243 42 486 85 O OOE+OO I 35E+00 2 69E+OO

Pu-240 21278E-03 243 42 486 85 0 oOE+00 518E-01 1 04E+31
Fu-241 I 0195E-01 243 42 486 85 0 OOE+00 2 48E+01 4 96E+01

u-2242 2 3128E-07 243 42 486 85 0 OOE+80 S 6397-03 3 13ET04
Ra-226 5 2782E-14 243 42 486885 O OOE+OO I 28E 11 2 57E 11

Ra-228 1 9338E-10 243 42 486 85 OODOE+OO 4 71 E-08 9 41 E-08

Ru-106 9 1684E402 243 42 486885 O OOE+OO 2-23E+01 4 46E+01
Se-79 1 3018E-05 243 42 486 85 O OOE+OO 3 17E-03 6 34E-03

Sn 126 1 2167E-05 243 42 486 85 0 OOE+OO 2 96E-03 5 921E-03

Sr-90 2 6045E+00 243 42 486 85 0 OOE+00 6.34E+02 1 27E+03
Tc-99 4 4241 E-04 243 42 4868a5 O OOE+OO ItO8E-01 215E-01
Th-729 1 3713E.10 243 42 486885 O OOE+OO 3 34E-08 6 68E-08
Th-230 I 8090E 11 243 42 486 85 OOO0E+OO 4 40E-09 8 81 E-09

Th-e32 2486u85 e8OOE+78 615E-08 1 23E707
Tt-208 1 6947E-08 243 42 486885 OOO0E+OO 4.t3E1-06 8 25E-06

U-232 4 8737E-08 243 42 486 85 OOOE+OO t.t9E2-OS 2 37E-05 The-malPower

U-233 1.2203E407 243 42 486815 O OOE+OO 2.97E-OS 5 94E-05 NominmalHettt Boundng -

U-234 I 5925E 07 243 42 486 85 0 OOE+OO 3 88E-05 7 751E45 OutputR Heat Outpudt -
U-235 -2 6194E-06 243 42 0 00 6.35E-03 5.72E403 6 35E-03 (Wats) (Watts)

U-236 t.2693E OS 243.42 486 85 0 OO1E+OO 3.09E 03 6 18E-03 I 42E+01 2a3E+tt1

U-238 -36531E-08 24342 0 00 3 98E403 3.97E-03 3 98E2-03 Tota Total
Y-90 2.6060E+00 243-42 486.85 0 OOE+OO 6 34E+02 t.27E+03
Other Radionuclides 8 78E+02 I 76E+03

m.Ta teSelection Su sBnup Sunand CecbK~lK. -_ __r_ _ __ _ _ _ _ _ _

Template Selection Summary
From SFD usef Basis for Parameter Differences:

Ractor Modeto r LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Claddi SST ST

80L. HU Constiets. U U
B0L. Enrkchment # 1s 8999883 1010201

Bumup Summary (MWd)` Basis for bumup used In estimate:
From SFD Estimated

Nomnn L[Z.Z 243 4 Normlrd tmp cilautlee tvm tie heasy melal nmss desto
Bour 48g 845 BOreg tbIp atswAred to be ta mnnal Waxtg

Checks

Estimated Bumupt
Burnup Mul Given Bumwup Estimated EOL HM/Glven EOL HM

Nominal 04
Bounding O 09

'Reactor shistdown core moval, storage. slppwng or other dale cornrming ttat Irradation ceased tor tud

'Total burnup lor all uel associated wi this worksheet must he dvided by BOL heavy metal mass to get specific bturnu values (MWdMT)

Li
LI

U

I
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Fuel Radionuclide Inventory Worksheet ;
. Fuel atd Tlepate Information ,,6,, ,

Fuel Name- TRIGA STt 8-510 UC 0 Berkeley
__ SNF ID 4: 874

Fuel Units & Descr 111 - ELEMENT
Heavy Metal Mass BOL.21 645kg, E60119 1ng

t ROD Storage Site tNEEL

'Fuel decay start date 1982
Estimates as of 2010

Template TRIGA-SS (LWAJ-Zrx. SST. 10 to 20%. U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 000195

Estimated
Canister usage

1 80x1 0

I
Template Decay Time 25 years GammaSources

II. E-Stmates _m x, inyX.yX.Gamma Sources

IPhoiton Total
CUMWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel -, Bounding Fuel IEnergy , , Photons/sec

Template -' Fuel Burnmup (MWd)
5

Bumup (MWd) (Cl) Inventories(Ci) lnventones(CI) Group (bounding)Hlaioto
I Ac-227

AM-241

iclide
_<==__=M 4 14b9Et-oU 2,362 U4 4,725 88 0 OOE+00 S

3 5850E-03 2,362 94 4,725 88 0 OOE+00
Am-242m 1.2899E-06 2;362 94 4725 88 0
Am-243 1 4747E-07 2,362 94 4,725 88 0O
C-14 1 2839E-04 2,362 94 4,725 88 0 C
CS38 28120E-06 2,36294 4,725 88 0(

E-01
I -- 33E-02 I 0&580 4911E+13

__ Cm-243
CM-244 ______

OOE+000 2 61 E-04 5 22E-04 I 01250 3-204E+13
2 94 4.725 88 0 OOE+00 1 86E-03 3 73E-03 02250 4.224E+13

2.362 94 4.725 88 0 w0E+0 2 19E+02 4,28E+02 I o3750 1 845E+13
E-04 2.362 94 4.725 88 0 00+00 2.59E-01 5 17E-01 O 0.5750 3 06tE+14

CS-135
Cs-137

L- Eu-154

3 2195E-05 2,362 94 4.72588 O0E+00 7.61E-02 1 52E-01 I 08500 3.283E+12
I 7Vt50 7.rfln 2,362 94 4,725 88 0 6E+00 4 1OE+C
3 0677E-03

Eu-155 1 7925E-C t.8tE+08
3 047E+06Fe-55

I H-31 -t29
! Kr-85

I Np 237

8 85E+00 1 77E+01 2 7500
00wE+00 8 55E+00 1 71E+01 I 3.5000 . 6336E+03

, . QA9 551 ft EVM.1lf I 7AtZ-t' 'A A~f-tF.A' s ooo 45EA
.- IJ -- >_ -J." _VW 1"v_

:-02 2,362 94 4,725.88 0 00E+00 64E+02 3 28E+02 7I OOtO 2 782E+02
E-06 2.36294 4.72588 O6E+00 2.99E-03 5986-03 110000 3186.01
E-09 2.362 94 4,725-88 0 0E+00 2.17E-05 4 33E-06 I9 1654E

PF-210 I 3728E-13 2,362 94 4,725 88 1
I ' Pm-147 1 0702E-02

Pu-238 8 86926-04
_ Pu-239 5 5263E-03

2,362 94

1t31E+01 2 61E+01
E+w0 S02E+00 t 00E+01

2.362 94 4.72588 0 0OE+00 921E+01 1 84E+02
E-07 2.362 94 4.725 88 0 00E+00 5.46E-04 1 09E-03

Ra-226 4 6752E-13 2,362 94 4,725 88 1

L. Ra-228 2 4827E-1 0
Ru-1 06 9 8526E-C
Se-79
Sn-126

2,362 94 4,725 88 0 00E+00 5 87E-07 1.17E-06
2.362 94 4,725 88 0 00E+00 2.33E-04 4 66E-04
2.362 94 4,725 88 0 00E+00 3 08E-02 6 15E-02
2,362 94 4,725 88 0 00E+00 2.87E-02 5 75E-02
2.362 94 4.725 88 0 0OE+00 3 83E+03 7 65E+03

4 2.362 94 4.725 88 0 0DE+00 1.05E+00 2 09E+00
E-1 0 2.362 94 4.725 88 0 0DE+00 1 00-E06 2.01 E-06

Th-230 6 1398E-11 2.362 94 4,725 88 0 00E+00
Th-232 2 5278E-10 2.362 94 4.725 88 0 0aE+oo
TF-208 1.5098E-08 2.362 94 4,725 88 0 00E+00
U-232 4 0662E-08 2,362.94 4 725 88 0 00E+00I 61 E-05
U-233 12217E-07
U-234 2 2391 E-07
U-235 -2.6194E-06

I U-236 . 12695E-05
U-238 -36331E-08

Thermal Power
Nomna lHeat Bounchng

Outnut Heat Outout
2,362 94

9.35E-03 (Watts) (Watts)
600E-02 a501E+01 100E+02
5 82E63 I Total Total

__ Y.90
- OtherF

E+00 3 83E+03 7.65E+03
4 07E+03 8 13E+03

C
'emplate Selection Summary

e___ 
e =,%

.
.L-o WJ u3ec Ias- ro, -r -

Reactor Moderator LW AND URC RI

Fuel Cladding ss
BOL HU Constituents U

BOL Enrichment % 1 20

LW AND U ZIRC HYDRIDE

SST
U

_ 1010201

IBumup Summary (MWd)'

Nominal [
Bounding

!Basis for burnup used In estimate
Estimated

2.362 94
4,725.88

Natrral burrWt cakuliate irom Ite N"a metal ems dntvWd
tor4Me burrm Wasrned ID be Milce ean rriaW us

Checks

Estimated Bumupl
ler0 Given Bumup
3-201

Estimated EOL HWGiven EOL HM
1 00ooNominal

I Boundingct 6 401 1
Reactor shuldow. core removal, storage, shipp rig or otw date ccnlirmitng that Irradation ceased for tuel

'Total bumup for all fuel assocated with thNs worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWrdI1M).
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Fuel Radionuclide Inventory Worksheet

L Fud and Twplat Infiirnl -, ,>"
Fuel Name? TRIGA STD 8a520 UNIV OF MARYLAND

SNF e V. 260
Fuel Units & Descr 93 * ELEMENT
Heavy Metal Mass: BOL.17205kg, EOL-16489kg
ROD Storage Site INEEL

'Fuel decay atart date: 2035
Estimates as of: 2010

Template: TRIGA-SS (LWAU-Zrx. ssM. 10 to 20%. U)
'Template Burrup(UWd): 6 65

Template BOL Heavy Metal Mesa (MT): 0 000195
Temntate Decay Tne, 5 years

Estimated
Canister usage

18'4lO

ILsEltintatesU .- m Mx. Xb, b Y.a Yb Gamma Sources

Radionuclide
Ac-227
Am-241
Am-242m
Am-243
C-14

Photon Total

CUMWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Template Fuel Burnup (MWd)O Burnup (MWdf (Ci) Inventories(CI) Inventories(Ci) Group , (bounding)

85173E-10 68359 1,367.19 00OE+00 582E-07 1 16E-06 Avg MeV
1 8331E-03 68359 1,367.19 000E+00 1.25E+00 251E+00 00150 22210E+14

68359 1,367.19 000E+00 966E-04 1
4774E-07 68359 1,367.19 0 00E+00
2871 E-04 683 59

Cl-36 2 8120E-06

80E-02 1 76E4-1 00675 4 250E+13
92E-03 3 84E43 00850 2 633E+13

23E-04 2 45E-04 I 0 1250 1 912E+13Cm-243 1 7940E-07
Cm-244 1 6962E-06
Co-60 12839E+O0
Cs-134 9 0541 E-02
Cs-135 3.2195E-05
Cs-137 2.7564E+00
Eu-154 1 5368E-02
Eu-155 2 9293E-02
Fe-55 7 7158E-01
H-3 1 I111E-02

I 0 OOE+00 16E-03 2 32E-03 1 02250 2234E+13
1.367.19 0 00E+00 78E+02 1 76E+03 1 0.3750 1 133E+13
1.367 19 0 00E+00 19E+01 1 24E+02

683 59 1.36719 0 00E+00 20E-02 4 4
683 59 1.367 19 0 00E+00 88E+03
683 59 1.367 19 0 C J

683 59 1,367 1 22500 1 411E+11
2 7500 1 120E+09
3 5000 1 303E+O87 60E+00 1 52E+01

1-129 5 04E-04 1O 8E-03 5 0000 7272E+02 IIKr-85 1.36719 000E+00 1 73E+02 a45E+02 76000 8232.+01
1.367 19 000E+00 8.50E-04 1 70E-03 11 0000 9.378E+00

3 8511E-09 683 59 1,367 19 000E+00
Pti-210 7 3880E-15 683 59
Pmn-147 2 1023E+00 683 59
Pu-238 1 0383E-03

1,36719 00
1,36719 oC
1,367.19 0 C
1,367.19 00
1,367.19 0 r

1 1 42E+00

Pu-239 a378E+00 7 56E+00
00E+00 1 45E+00 2 91 E+00

683-59 1,367.19 00E+00 6 97E+01
2 3128E-07 68359 1,367.19 00E+00 1 f

Ra-226 5.2782E-14 683.59

1 39E+02
3 16E-04
7 22E-1 1
2 64E-07
1 25E+02

Ra-228
Ru-106
Se-79
Sn*-126
Sr-90
Tc-99

1 9338E-10
9 1684E-02
1 3018E-05
1.2167E-05
2-6045E+00
4.4241 E-04

00E+00 890E-03 78E-02
627E+01

1.367.19 0 00E+00 8 32E-03 66E-02
683 59 1.367.19 0 00E+00 i 78E+03 3 56E+03
683 59 1,367 1

Th-229
Th-230
Th-232
T1-208
U-232
U-233

1t3713E-10
E-08 2 47E-08

719 0 00E+00 1 73E-07 3 46E-07

4 8737E-08
1.2203E-07

7.19 00DE+00 1 16E-05 2.32E-05 1
719 0 00E+00 3.33E-05 6 66E-05 I Thermal Power
'.19 0 00E+00 8.34E-05 1 67E-04 lNomfnal Heat Bounding
719 000+E00 109E-04 218E-04 Output , I Heat Output

(Watts) , (Watts)__0 00 7 44E-03 5 65E-03 7.44E-03

U-236 1,367 19 000E+00 868E-03 1 74E-02 I3.58E+01 756E+0.
AU 4638l A bPtlO 4 AttU o1 A C.^ Ata iTAO
1 36 4 719 00 4 60t0-703

1,367,19 0 OOE+OD 1J78E+03
4 36E-W
3 56E+03

I Ulm I Utlm
683 59

From SFID
Reactor Moderator LW AND u [ nC H IDE

Fuel Cladding SST
BOLHlIConetituents U

BOL Enrichment % 20

2 46E+03 4 93E+03

miay. and Cbecus"

Used Basis for Parameter Differences:

LW AND U ZIRC HYDRIDE
SoT
U

10 to 201

Basis for bumup used in estimate:
Estimated

683.IS b Nnal huup cabcated km tie heavy metal m destcyed
1.367 19 ftrdng bump asared t betesc nmonal bunw

L
L,Sumup Summary (MWd)'

NUmInal
Bounding

Checks

Estimated Bumup/
1-nRuuDt mln uun nl_ Estemated EOL HM/GIven EOL HM

10oo

-

_urnup wumplar bnren DuinUp
Nominal 1 17

______________________________________ __________________ £ ________________________________________________________________

Reactor shutdn core removal, storage. shpping or ofter date cont mnmr that Irradation ceased or fuel
t
Total bumup for al luel assocated with fts worksheet must be dvided by BOL heavy metal mass to get sperhic burnup values (MWd1MT)
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I FuelRadionuclideInventoryWorksheet-

i IL Fuel and Termplate Infoutibon __ I j..
Fuel Name- TRIGA STD 85/20 UNIV OF CAL-IRVINE

SNF ID t- 264
Fuel Units & Descr 104 - ELEMENT
Heavy Metal Mass 8019 926kg. EOL=19 77kg
ROD Storage Site iNEEL

'Fuel decay start date 2035
Estimates as of 2010

Template TRIGA-SS (LWAJ-Zrx. SST, 10 to 20-%. U)
'Template Burnup(MWd) 6 65

Template SOL Heavy Metal Mass (MT) 0000195
Template DecavTinre 5 years

Estimated
Canister usage

18"x10t
09^4

11. Fistinmates .- , m - - X, b I) _ yV Yb Gamma Sources
I Photon Total

CIIMWdFrom ^ Nominal Bonding Fuel Initial Actvity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' 6umup (Mid)'.-. (CI) - nventories(CI) Inventories(CI) Group (bounding)

AC-227
Arn-241

P U UO+OO 1 27t-V1 Z obm-t

297 84 0 COE+00 2.73E-01

Am-242m
Am-243

297 84 0 DOE+00 2.1OE-04
148 92 297 84 OOE+O --

5 46E-01
4 21E-04
4 40E-05
3 83E-02
6 38E-04

Avg W.v
0 0150 4 814E+13

- 00250 1 069E+13
0 0375 9 020E+12
0 0575 9 259E+12
00850 5 S736E+12

148 92 297 84 - O a
2 8120E-06 148 92 297 84 0 C
1 7940E-07 48 92 5 34E-05 0 1250 4 165E+12

Cm-244 t 6962E-06 14 2 53E-04 5 05E-04 I 02250 4 866E+12

Co-80 1.2839E+00 E+OO 1.91 E+02 3 82E+02

I Cs-134
j- Cs-135

1 Cs-137

9C - 00OO+00 1.35E+01 2 70E+iC
148.92 297 84 0 00E+00 4 79E-03 9 I
148 92 297 84 0 OOE+00 i1

0.3750 2 469E+12
0 5750 3.283E+13
0 8500 1.409E+12
1 2500 Z861E013
1 7500 1.907+.10
2Z2500 3.074E,10
Z7500 2 44E+08

148 92 297.84 0 OOE+00
2 9293-E02 148 92 297.84J Fe-55 7 7158E-01 148 92 297.84

H-3 I 1111E-02 148 92 297.84
1-129 73684E-07 148 92 297.84
Kir-85 2.5263E-01 148 92 297 84
tNO237 1.2427E-06 48 92 29784

E+02 -

3 310E+00 - 3 5000 2Z839E.07
2.19E-04 I- S 000 1.685E+02

O 3 76E+01 7.52E+01 7 oooo 1.909E.01
0 00E+00 1 85E-04 370E-04 I 110000 2176E+00

I Pa-231II Pb-210
B- Pm-1 47

Pu-238

0 OOE+00 5 74E-07 1 15E-06
297 84 0 0OE+00 1.10E-12 2.20E-12

148 92 297 84 0 00E+00
E-03 148 92 297 84 0 OOE+C

5 52934-03 148 92 8.23E-01 1 65E+oO
3 17E-01 6 34E-01Pu-240 2 1278E-03 1489

n.. ^^<Pu-241
Pu-242
Ra-22E
Ra-228
Ru-1 08
Se-79
Srn1 26

j TSr-90
- Tc-99

t 0195E-C 1.52E+01 3 04E+01
297 84 0 OOE+00 3 44E-05 6 89E-05
29784 0.00E+00 7 86E-12 1 57E-11

E10 - 148 92 297 84
E-02 148 92 297 84
E-05 148.92 297 84

0 OOE+00
0.00E+00
0.00E+00

1 2167E-05
2 6045E+00
4 4241E-04
1 3713E-10

148 92 84 0 00E+00 1 81 E-03 3 62E-03
54 0 OE+00 3 88E+02 7 76E+02
84 0 OOE+00 - 6 59E-02 1.32E-01
84 0 OOE+00 2 04E-08 4 08E-08
84 0 ODE+00 2 69E-09 5-39E-09

Th-229
Th-230
Th-232
TI-208

I U-232

148 92 297 84 0 00E+00 3 76E-
tA4 92 297 84 0OOEOOF,

148 92 297 84 - 0 OOE+00
148 92 297 84 0 OOE+00
148 92 297 84 0 OOE+00 7

Thermal Power
Nomunal Heat Bounding -

-ouHput . Heat Out
(Watts) " (Watts)
8 67E00 1.73E+01

15925E-07
. _ _ = - . _ _ _

-2 6194E-06 148 92 000 861E-O 8 61E-03
3 78E-0312693E-05 148 92 297 84 0 OOE+00

- -- - - -A
-3 6331 tE48 143 sz

26060E+00 148 92
u28

297 84
-03 - 5 36E43

E+02 7 76E+02
E+02 1 07E+03

Total Total -

Other I

i I

II

V

I I

I

U

i

-.4 �
I
I

Used Basis for Parameter Differences,

Fuel Claddig T
80L HM ConstituentsI U

.m Fn- -~n - 2D -
U

10nm " I1

Bumup Summary (MWd)' I I I -- Basis for bumup used in estimate' -- -

From SFD Estimated
14i8 9 I

Boundmq

lavul,, iaolated tom, the heavy irelal rnass destoed

I - 297 B418curdlng btfmrepsmned latbe twice rimnsal teMi

1
Bumup Multiplier

Estimated Bumup/
Given Burnup Estimated EOL HM/Given EOL HM

- - r s _-

Nomual 221 I I 00

Bounding- |o0
4.f _ _ : _

'Reactor ahutdown, core removal, storage, shipping or other date confirmirig that Irrariabon ceased for Wue

'Total bumup flor an Wue assosated with this worksheet must be dvided by 8OL heavy metal mass to get spedfic buonup values (MWdl)
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Fuel Radionuclide Inventory Worksheet
LFuelandTeihpteA ufOr d--eS. -

Fuel Name: TRIGA STD 8 5t20 UNIV OF WISCONSIN
SNF ID t1 262

Fuel Units & Descer 128 ELEMENT
Heavy Metal Mass: BOLr24 96kg. EOL=22-182kg
ROD Storae Site INEEL

'Fuel decay start date: 2035
Estimates as ofs 2010

Template: TRIGA-SS (LWAJ-Zncr SST. 10 to 20% U)
'Template Burnup(MWd): 6 65

Template S0L Heavy Metal Mass (MT): 0 000195
Tmniata -Da -ny Sea

Estimated
Canister usage

18'xt0'
115 1

I DEshmates,,-r m X. x, - b Y. - AY Gamma Sources

- - . * ' Photon - Total

Ci/MWd From' Nominal Bounding Fuel Initial Activity Nominal Fuel . Bounding Fuel Energy Photons/sec
Radionuctide Template Fuel Bumup (MWdp Burnup (MWd)' (Cl) lnventories(Ci)' InventornesCi) Group (bounding)
Ac-227 8 5173E-10 - 2,651 52 5,303 03 0 00E+00 2 26E-06 4 52E-06 Avg MeV
Am-241 1 8331E-03 2,651 52 5,30303 000E+00 4866E+00 972E+00 0.0150 8571E+14
Am-242m 1 4129E-06 2,651 52 5,303 03 0 00E+00 3 75E-03 7 49E-03 0.0250 1,886E+14
Am-243 1 4T74E-07 2,651 52 5.30303 0 006+00 3 92E-04 7 83E-04 0+0375 606E.14
C-14 t2871E-04 2.651 52 5.30303 000E+00 3 41E-01 6 83E-01 0.0575 1 649E+14
CP-36 28120E-06 2,65152 5,30303 000E+00 746E-03 1 49E-02 00850 1021E+14
Cm-243 1 7940E-07 2,65152 5.30303 000E+00 476E-04 951E-04 01250 7416E+13
Cm-244 1 6962E-06 2,651 52 5,303 03 0 00E+00 4 50E-03 9 00E-03 02250 8 664E+13
Co-60 1 2839E+00 2,65152 5,30303 000E+00 340E+03 681E+03 0.3750 4.397E+13
Cs-134 90541E-02 2,65152 5.30303 000E+00 2 40E+02 4 80E+02 0.5750 5845E+14
Cs-135 32195E-05 2,65152 5.30303 000E+00 854E-02 1 71E-01 08500 2509E+13
Cs-137 27564E+00 2,65152 5,30303 000E+00 731E+03 1 46E+04 12500 5094E+14
Eu-154 1 5368E-02 2,651 52 5,30303 000E+00 4 07E+01 8 15E+01 17500 3 396E+11
Eu-155 2 979E-02 2,651 52 5,303 03 0 OE+00 7 77E.01 1 55E+02 22500 5 474E+11

F-e-StS I I Dot-ui Z,031 sz 01.W v w u Wt+W Z UOC~u~ 4 UVC+W Z I-A." 4 344E+vj
H--3 1 11i1E-02 2,651 f
1-129 7.3684E-07
Kr-85 2-5263E-01
Np-237 12427E-06
Pa-231 3 8511 E-09

b53w03 0 wE+00 670E+02 1 34E+03
5.303 03 0 0wE+00 3 30E-03 6 59E-03 11 0000 3 603E+01

2.651 52 5.30303 0 00E+00 1 02E-05 2 04E-05
P-210 73880E-185 2651 52 5,30303 00wE+00 1 96E-tt 3 92E-t1
Pm-147 21023E+-0 2,651 52 0003 0 08E+w0 3 57E+03 1.11E+04
PU-238 1 0383E-0 2,651 52 5.303 03 0 E+00 2 75E+00 S 51 E+00
PU-239 55293E-03 2,65152 5,30303 0 6E+w0 47E+01 2 93E+01
Pu-240 2 1278E-w0 2,651 52 5,30303 0 00E+00 5 64E+03 1 13E+01
Pu-241 I 0195E-01 2,651 52 5,303 03 0wOE+w0 2 70E+02 5 41 E+02
Pu-242 2.3128E-07 2,65152 n,303w 0wE+w 613E-04 123E-w0
Pa-226 5T2782E-14 2,651 52 5,3ec03 0 00E+w 1 40E-10 2 80E-10
Pa-228 I 9338E-10 2,651 52 5,303 03 0 00E+00 5 13E-07 I 03E-06
Ru-106 91684E-02 2,651 52 5,303 03 0wDE+00 2 43E+02 4 86E+02
Se-79 1.3018E-05 2,651 52 5,303 03J O E+00 3 45E-02 6 90E-02
Sn-126 Sc216,E-05 2,65152 5,303a03 0wE+w 323E-02 645E-02
Sr-90 2 6045E+00 2,651 52 5,30 03 0 00E+w0 6 91 E+w3 1 38E+04
Tc-g9 4 4241 E-04 2,651 52 5,303 03 0w0E+w0 I 17E+00 2 35E+00
Th-229 1 3713E-10 2,651 52 5,303 03 0 DE+00 3 64E-07 7r27E-07
Th-230 1 8090E-11 2,651 52 5,303w0 0wE+w0 4 80-ME~ g.59E-O
Th-232 2 5278E-1 0 2,651 52 5,303w0 0wDE+00 6 70E-07 1.34E-06
TP-208 1 6947E-08 2,651 52 5,303 03 0 00E+w0 4 49E-05 8 99E 05
U-232 4 8737E-08 2,651 52 5.3w3 03 0 wDE+w0 1 29E-04 2.58E-G4
U-233 - 1220E-07 2,651 52 5,30w03 OwDE+w0 3 24E-04 6.47E-04
U-234 1 5925E-07 2,651 52 5,30w 03 0 wDE+00 4 22E-04 &44E-04
U-235 -2 6194E-06 2,651 52 0 00 1 08E-02 3 84E-03 1.08E-02
U-236 1.2693E-OS 2,651 52 5,303 03 0 wDE+00 3 37E-02 6.73E-02
U-238 -3 6331E-08 2,651 52 0 00 6 71 E-03 6 61E-03 6.71E-03
Y-90 2 60_0E+00 z,651 52 5,303 03 0 00E+00 6 91 E+03 I 38E+04
Other Rachonuckles 9 56E+w3 I 91 E+04

mU. Tempslate vSelecion Sumury, Burnup Sumr, and Checs ,,.,, _
Temptate Set ction SummarY -

Fromn SFD Used Basis for Paramee Drtfferences:
Reactor M rst-IILWAND Uf Z YDRIDE LW AND U ZIRC HYDRIDE

Fuel Claddmg SST[Ot. NM Constituents U U
90L Enrichment % 101O 201

Bumup Summary (MWd?' Basis for bumup used in estimate.
From SFD Estimated

Nomal 2 651.5 Nd buerup catfated bto to heam woewalrss deroyed.

Boundig 5 30303 osuidng btum assuned to be tWe romnra bisulp

Checks _

Estimated Bumupf
Bumup Multipie r GIven Bumup Estimated EOL HM/Given EOL Hm

Nomnal 3121
Bounding 6.23 .1.

L

Thermal Power
N'ondnal iHeat Eiound ng
- Output H~eat Output

(Watts) ' ' (Watts)
I 54E02 3 09E+02

Total Total

I

'Reactor thnbuwn, core removal, storage. shiping or other date confirming that Irradation ceased or fuel
0
Total bumrup for at fuel assodated wi ths worsheel must be dvided by SOL heavy metal mass to get specific bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet - _

L Fael ad Template Information -
Fuel NaHe TPtGA STU 5.5/20 USGS

SNF D3# 964
Fuel Units & Descr I - ELEMENT

Heavy Metal Mess BOt=0 184kg EOL=0 1t3kg
ROD Storage See- INEEL

'Fuel decay atart date 2035
Estimates as of 2010

Template TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U)

'Template Burnup(MWd) 6 65

Template SOL Heavy Metal Mass (It 0o000195

Estimated
Canister usage-

18-x10
| 00Ot1

-

31-F-shainates '-, rM ' m - -. x, xb b Y. -u Yb |] - Gamma SourcesPhto Tota

CIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Bumup (MWd)f Bumup (MWd - (Ci) *- Inventories(Ci) lnventoeies(CI)

Ac-227 85173E-10 076 1.53 OOWE+00 650E-10 1 30E-09

Am-241 1.8331E-03 076 153 0OWE+00 IAOE-03 280E-03

Am-242m 1.4129E-06 076 1 53 OOOE+00 W 08E-06 2 16E-06
A- . mi:iin 'I 3417 2-26E-07

i

Photon Total

Energy Photons/sec
Group (bounding),

Avg MeV
0 0150 2 469E+11
0 0250 5432E610
0.0375 4 626E.10
00575 474BEM10Am-2 1 A774E47 u.

1.2871E-04
28120E-06 076
1 794

Cm-244
Co-60 076

Cs-134 90541E-0I2
Cs-135 3.21 95E-05
Cs-137 2.7564E+00
Eu-154 - 5368E402
Eu-155 2 9293E-02
Fe-55 7 7158E-01
H-3 I 11I1E-02
1-129 7 3684-07
Kr-85 2 5263E-01
Np-237 1.2427E-06

0 76
076
0 76

376
076
076
076

Pa-231 3 1

1 1 Pb210 21

UA Pu-238 1 i

i11E-09 0
iwE-15 C
23E+00 C101

176
076
0.76
076
076

1563
1.53
1.53
1.53
153
1.53
153
1 53
153
1 53
1.53
1.53

1.53
153
1 53
1.53
1.53
153
153
1.53
1.53
1.53
1.53
153
1.53
153
1.53
153
1t53

1.53

1 53

1 53

1 53

..

- -v - - - ,

2 74E407

+ 00 6 91 E-02

0 OOE+00
O OOE+OO

I t
2

2 35E-02
4 47E-02 2 2500

5 7500 9731E407

I t 89E-01 1.18E+00
349E403 1 70E-02

0 1

5 63E-07
1 93E-01 -

- I

3E

9 154E-01
0338E01

1 184E-02

1.30E-06 2 59E-06

+00 9 49E-07

1 .97E

9 81E-01 1 S

E-44

4.30E-06

0 0DE+00 2 94E409

E+OO

05750 1 683E+11
0 8500 7.225E+O0
1t2500 1 467E.11

0 00E+00

383E-03 I oi
OC(
OC

00E+00

0 0850 21942E+10

1 .13E-14
3 21 E+00
1.59E-03

P. ,.ma 5
I U-KJ-

422E-03
1 62E-03
7 79E-02

Pu-240
Pu-241
Pu-242

2

2.

I1
076
076 0 00E+00 1.77E-07

00DE+00 4.03E-14
0 00E+00 I 48E-10

I

45E-03
3 25E403
56E-01

1 53E407
8 06E-14
2 95E-10
40E-01

1.9338-10
9 1684E-02
1 30186E05
1 2167E-05Sn-t26

I Sr-90

- Tc-99
Th-229
Th-230
Th-232

II TI-208

U-232
U-233
U-23t
U-235

076
0 76
0 76

994E46 1.99E-05
9 29E-06 1 86E-05
1 99E+00 3 98E+00

D 076
1 8090E-1 1 e I
2.5278E-10 0 I
1 6947E-08 o.i

A I7IL1-0 n

76

0 00E+00 3 38E-04
0 00E+00 1 05E-10
0 00E+00 1.38E-11
0 00E+00 1.93E-10
0 00E+00 129E-08
0 00E+00 3 72E-08

e{D ,o

, 7> 1 S3

3 86E-1t0 -
2.59E-08
7.44E-08 I Themal Power
I 86E-07 Norinall Heat Boundingt58737E-08b u 1.

I 2203E-07 1S53 0 O0E+00
59w25607 076 1.53 I O0 2 43E407 - Output , H4eat Output

-2 6194E-06
1.2693E-05' U-236

U-238
Y-90

Other F

0 00 7.79E-05
153 0 00E+00
0 00 4 97E-05
153 0 00E+00

7 594-05 7 79E-05 - (Watts) I (Watts)

969E-06 1 94E-05 4A4E-02 WS-02
4 97E-05 4 97E-05 ITotal - Total

1.99E+00 3 98E+00
2.75E+00 5516+00

-36331E-08

ladionuclldes

I
Vlj

tSunintary. Bourasp Summana .,
Immary -

DBasis for Parameter Ddfferences:w. _..

From SF0 L

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRID

Fuel Cladding SST SST

BOL HM Constituents U U

BOL Enrichment % 19 58243102 10 to 20 1
-

- - - -
1

o a ~ b -u -J I. - . . I
nmary (MWd)

haomk E r
Bounding I

- - . i .. , .

From S
0i 7fi

Estimatd Bumupv
Bumu Mut pier Given Bumup,

tqonal Wemip calaled irom th heavy metal mass destrat

Bading tlup eamed b be hce im nalt bWM - - -

Esltmatedr EOL HWGiven EOL HM
100oo

NomInal
Bound"g . 0 241

'Reactor shutdown, core removal storage. shpping oroier datecr g b1 Irradcatonceased 'ort lue

*Total bumup fr lorl fuel associated wih this woikasheet must be dvlded by SO heavy metal mass to get spedfic burnup values (MWdMtT)

March 2003
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Fuel Radionuclide Inventory Worksheet I
L Feelt ad Template Inforitftioni , i

Fuel Nan.: TRIGA STD 8 S20 WSU
SNF ID #- 268

Fuel Units & Descr 137 - ELEMENT
Heavy Metal Mass: 801=26715kg; EOL=23.482kg
ROD Storage Site' INEEL

'Fuel decay start date, 2035
Estimated
Canister usage

18-x10
i31.23

Estimates as oft 2010

Template: TRIGA-SS (LWIU-Zrx, SST. 10 to 20%, U)

aTempltle Bumup(MWd): 6 65
Template BOL Heavy Metal Mass (MT): 000019S

Template Decay rime: 5 years

11F.ibmates, ', , m xIi, Xb b Yn Yb Gamma Sources

Ci/MWd From N , ominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)* Burnup (MWd)

2
(Ci; lnventories(Ci) Inventones(Ci)

Photon.. Total
Energy Photons/sec

I Group (bounding)Radionuclide
Ac-227
Am-241
Am-242m

Avg MeV

0 0150 9 977E+14
I 4129E-06 3.086 44 6,172.87 OC

Arn-243 1.4774E-07 3,086 44 6,17287 OOE+00 456E-04
C-14 1.2871E-04 3,08644 6,17287 0OOE+00 397E-01
Ci-36 2 8120E-06 3,086 44 6,172 87 0 OOE+OO 8 68E-03
Cm-243 1.7940E-07 3,086 44 6,172 87 0 00E+O0 5 54E-04

7 94E-01 0 0575
1.74E-02 0 0850 1 189Et14

1 11E-03 I 0125O 8633E+13
0 OOE+00 5 24E-03 1 05E-02 1 0.2250 1 008E+14

3 96E+03 7 93E+03 03750 5118E+13
0 5750 6 804E+14
0 8500 2.920E+13Cs-135

Cs-137
3.086 44

2 7564E+00 3.08644 6.172 87
Eu-154 1 5368E-02 3.086 44 6.172 87 0 OOE+00 4 74E+t -

.^e < nr.ne
tu-1 55 .5.Uoo 44 0,1 ZtlZ0 UUIL+LAJ U U4L+U1 1 6IL+V2 2.2500
Fe-55 7 7158E-01 3,086 44 6,172 87 0 OOE+00 2 38E+03 4 76E+03 2 7500 5 056E+09

0 O0E+O0 3 43E+01
0 0OE+00 2 27E-03
0 00E+00 7 80E+02
0 00E+00 3 84-03
0 OE+00 1 19E-05

6 86E+01 3 5000 S94E+08
4 5SE-03 5 0000 3.252E+03

7 0000 3 680E+02
11 0000 4192E+01ND-237 1 2427E-06 3,086 44 6.172 87

Pa-231 3 8511 E-09 3 086 44 6.172 87

b
i-i

Pb-21 0 7 3880E-15 3,086 44 6,172 87 000E+00 2 28E-11 4 56E-11
Prnl-47 2 1023E+00 3,08644 68172 87 0 00E+00 649E+03 1 30E+04
Pu-238 1 0383E-03 3,086 44 6,172 87 0 00E+00 3.20E+00 6 41 E+00
Pu-239 5 5293E-03 3,08644 6.172 87 0 00E+00 1.71E+01 341E+01
Pu-240 21278E-03 3,08644 6.17287 000E+00 6.57E+00 1.31E+01
Pu-241 1 0195E-01 3,086.44 6.172.87 000E+00 3.15E+02 6.29E+02
Pu-242 23128E-07 3,086.44 6,172.87 000E+00 7.14E-04 1 43E-03
Ra-226 52782E-14 3,086.44 6,17287 0 00E+00 1.63E-10 3.26E-10
Ra-228 1 9338E-10 3,086 44 6,172 87 0 00E+00 5-97E-07 1.19E-06

2 83E+02

Sn-126 1 2167E-05

5 66E+02
8 04E-02
751 E-02
1 61 E+04
2 73E+00

Sr-90 2 6045E+00 3,086 44 6.172 87 0 00E+00 8 04
Tc-99 4 4241E-04 3,086 44 6.172 87 0 00E+00 1 37E+00

2 87 0 00E+00 4 23E-07 8 46E-07
000E+00 5 58E-08 1 12E-07
000E+00 7 80E-07 1 56E-06
0 00E+00 5 23E-05 1 05E-04

S44 6,172 87 0 OE+00 1 50E-04 3 01 E-04 Thermal Power
3 77E604 7 53E-04

U-235 -2 6194-06 3
U-236 1.2693E-05 3
U-238 -3 6331E-08 3
Y-90 2 6060E+00 3
Other Radbonuclides
ItL Template Selection Sumry. Burip Su.mry.

3,086 44 0 00

Nominal Heat Bounding
output Heat Output
(Watts) Watts)
1.83E.02 3.59E+027 84E-02

Total Total

1.11E+t
t, , - m, >a

IIemplate Selectin Su

L Basis for Parameter Ddferences: LReactor Moderator- LW AND U DRC HYDRIDE
Fuel Cladding S

BOL HM Constituents [ U

LW AND U 2IRC HYDRIDE
SST-

I
Bumup Summary (MWd)'

From SFD I Estimated
Nominal 3.086 41

Bounding 6172.8,I IUBasis for bumup used in estimate-

Checks

Estimated Bumupt
Bumup Multiplier Given Bumup Estinaled EOL HMIGiven EOL HM

Nomnhal 3.3s9 1 00
Boundrig 1 68 7E

'Reactor shutdown, core removal storage. shipping or Oer date confirming that irralation ceased tor te
5
Total bumrup tor at huel associated with ast wortshedet must be dvided by 80U heavy metal mass to get spefic bumup values (MWdtMT)
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Fuel Radionuclide Inventory Worksheet

L Fu and en fs_
Fuel Name TRIGA STD 8 520 ZAIRE

SNF IDt 4s8
Fuel Units & Descr 80 - ELEMENT

I Heavy Metal Uass 80=15 448kg EOL=15288kg
ROD Storage Site INEEL

'Fuel decay natrt date 2010
Estimates as of 2010

Template TRIGA-SS (LWAJ-Zni. SST, 10 to 20%, U)

aTemplate Bumup(UvWd) 6 65
Template DOL Heavy Metal Mass (MT)' 0000195

Template Decay Time- 5 years

Estimated
Canister usage:

18,x10'
0 72

I I-- -.-
9 m X_ xi - - D - MdRAlild VUV§St:5

WJ~. t"sMures -" -- ...-

I- , Photon Total
CWMWd From - "I Nominal Bounding Fuel Initial Actvity Nominal Fuel Bounding Fuel Energy Photonstsec

tadionuclide ' Template Fuel Burnup (MWdf - Bumup (MWd)
2  

,; (Ci) - l Anventories(C) Inventonees(Ci) Group - (bounding)
- -- -. -. 1, ii -i i lnZ7 9 RlFn7 Avit VVV

AC-227
Am-241

8 bl fit:- IV oua *E U WCtW

305 47

Am-242m 305 47
0
0

9OE+00 2 80E-01
09E+00 216E-04 o0250 106E+13

o 0375 9.252E+12An-243 305 47 OOE9-O

C-14
Ci-36

4 152 74 305 47 o a 0 0575 9496E+12
4r4SA sncAs n,- 8.59E-04 0 o05o 5.883E.1216I152 14 .,)4

7940E-07 152 74 5 48E-05 1 01250 4272E+12

6962E-06 152 74 2.59E-04 5 18E-04

2839E+00 E+O 1 96E+02 3 92E+02

Cs-135
Cs-t137
Eu-t54

0541 E-02 OOOE+00 1.38E+01 2.77E
305 47 0*900 4 92E-03

092250 49919E12
0 3750 2s33E.12
0 5750 3 367E+13
0.8500 1 445E.12
12500 2935E+13
17500 1 956E910
221500 3 153E+10

152.74 305 47 0 OOE+00 4
15274 305 47 0 DOE+OO
15274 305 47 2 E+DO

tU-l 00

Fe-55 77158E-01
i H-3 I11E-02

1-129 7 3684E-07
Kr-85 2 5263E-01
Np-237 1 2427E-06
Pa-231 38511E-09
Pv-210 7 3880E-15
Prn-147 21023E+00

_1 Pu-238 1 0383E-03

152 74 305 47 36E+02 27500 2 502E+08

152 74 305 4 339E+00 35000 2 912E1+07

152 74
152 74
152 74
152 74
152.74
152 74
152.74

I 13E-04 2.25E-04 5 0000 1 697E+02
10 3 86E+01 7 72E+01 7 0vv

nM * OFrv I o9iEd 3A 80E44 1 1 or"c
V - ---- . - __w

i47 OOE+00 5.88E-07 t 118E406
305 47 0 OOE+00 1 i
30547 0 00E+00 3.21 E+02 6 42Et+02
30547 OOE+00 1.59E-01 317E-01
305 47 0 OOE+00 8 45E-01 1 69E+00
305 47 0 OOE+00 3 25E-01 6 5OE-01

Kiu-241
Pu-242

L- Ra-226
Ra-228
Ftu-106
Se-79
Sn-126

I Sr-9O
Tc~-99~
Th-229
Th-230
Th-232

I Tl-208
U3-232
U-233
U-234
U-235

i U-236
U-238 ___

5 5293E-03
2.1278E-03
1 0195E-01
2.3128E-07
52782E-14

305 47 0 OOE+000 56E+01
305 47 0 OE+00 3 53E45
305 47 0 OOE+00 8 06E-12
305 47 0 OOE+00 2 95E-08
305.47 0009E+OO 40E+01
30547 0.OOE+OO 1.99E-03
30547 0 0OE+OO 1.86E-03

3 11E+01
7 06E4-5

152.74

152 74
152 74
152 74
152 74
152.74

3 72E403

2 60t45E+00
4 4241 E-04
1.3713E-10

3 98E+02 7.96E+02
305 47 0 00E+00 6 76E-02
305 47 0 wE+00 2 09E-08
305 47 0 OwE+OO 2 76E-09
305 47 0 OE+00 3 86E-08
305 47 0l fOO-a- 2 59E-06

1 .35E901
4 19E-08

1t9 7A
-

;_ 15274 305 47
4-07 152 74 3Q547

.-O7 152 74 305 47
- r O1IM-ij 1A 7A ni nn

0 O0E+O 7 44 I Thermal Power
3 73E-05
4.86E-05
6 68E43

Nonunal Heat Bsoundineg
Output Heat Output

tWaots) I (Watts)
2 6t94E46M 152z 74 u wV 66

3I 2693E-05 152 74 305 47 0 OOE+00 88E-3 I 8.89E+OO 1 78e.01
.~~-X to^a . ToAtai

E-08 152 74 0 00 4 15E-C
E+0 152 74 305 47 0 wOE+

Basuusp S um, and Checks -<- - - -, {

4

t
I 11t5E43 I OMet Total

'96E+02
I 10E+035 51 E+02

i1 I

U

I I!
I-

El

r Ud BsPis hr 1 n-lhna- r Dlerfeances

I
Reactor Moder- LW AND U r[ C HYDI

Fuel Caddig ss
BOL HM Constituents U

nnl I -_ X nrn4

ID U ZIRC HYDRIDE

SET
U

l0102 1
teDtornev -uw - .- w .

|Burup Summary (UWd)z - - - I Basis for buriup used in estimate:
- ~~~-r n i-u -I ---romn SFDJ

Nominal
Bounding

Checks

152 74JNomal tunxP calculated ttom te metal mass destroyed

305 47ju ng btg assanied b be tie norl bunu

Estimated Bumupt
Grivn Bumup IBumup Multiplier 4 Estimatedt EOL HM/Given EOL HM

,0_1
Nominal .29

Bounding | st

_ Reactor shutdown core removal, storage, strppeig or oter date cofirman4g tiat irradatoi veased for fuel

1 Oa

'Total buriup for alt fuel associated waih fius worksheet must be divided by SOU heavy metal mass to get spedfic burritp values (MWd'Ml)

!
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-

Fuel Radionuclide Inventory Worksheet -

L Fud and Template Wlormutim ,,w .
Fuel Name TRU SCRAP SNF (MOX)

SNF ID J 368
Fuel Units a Desr. 1- CANISTER OF SCRAP
Heavy Metal Mass: 601d EO1106 338kg
ROD Storage Site INEEL

'Fud decay start dabte 1994
Estimates as of: 2010

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

Template BOL Heavy Metal Mass (M): 0 0329181
Temolate Decay Time 15 years

Estimated
Canister usage

HIC
F-100-1

11. Estimates - - m Xr b Y. _ r Gamma Sources

- ' Photon . Total

CLIMWd From Nommnal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec
Radionuclide Template Fuel Bumup (MWd)W Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 I 3735E-12 106,140.24 106,140 24 0 OOE+0O 1 46E-07 I 46E-07 Avg MeV
Am-241 7.9527E-02 106,140.24 106,14024 4_IOE+02 8 85E+03 8 85E+03 00150 5280E+15
Am-242m 2 1053E-03 106,140 24 106,14024 0 OOE+00 2.23E+02 2 23E+02 00250 1 150E+15
Am-243 1 0760E-04 106,140.24 106,140 24 0 0OE+00 1 14E+01 1 14E+01 0 0375 1 316E+15
C-14 26141E-05 106140.24 106,140 24 OOOE+OO 277E+00 277E+00 00575 1105E+15
Ci-36 34243E-10 106,14024 106,14024 OOE+00 363E-05 363E-05 00850 6557E+14

C-1243 6 6092E-04 106,140 24 106,140 24 0 OOE+OO 7 02E+01 7 02E+01 01200 4 897E+14
Cm-244 29933E-03 106,14024 106,14024 0 OOE+00 3718E+02 3.18E+02 70250 4966E+14
Co-60 I 5934E-02 106,14024 106,14024 0OOE+00 2 69E+03 2 69E+03 03750 2553E+14
Cs-134 46356E-02 106,14024 106,14024 OOOE+00 492E+03 492E+03 05750 8530E+15
Cs-135 427693E-13 106,14024 106,14024 OOOE+OO 506E+00 5-06E+00 08s0 2855E+t4
Cs-137 2.1113E+00 106,14024 106,14024 OOE+00 22iE+05 2.24E+0 12500 2486E+14
Eu-154 48092E-02 106.14024 106.14024 OOOE+00 530E+03 530E+03 1 750 4083E+t2
Eu-155 6 8447E-02 106.14024 10614024 3OOE+03 726E+03 7.26E+03 72500 1374E+11
Fr-55 2 8479E-03 106,14024 106,14024 1.O7E+03 6321E+02 621E+02 37500 1433E+10
H-3 889316E-03 106,14024 106,140024 7OOE+0 948E+02 948E+02 35000 14616E+o
l-129 1t2891E-05 106,14024 106,140 24 4 OOE+-0 1 .3 0 1 37E-0t o 2967E+06
Kr-3575 70941E-02 106,140.24 106,14024 0 OOE+00 7.53E+03 7.53E+03 760000 3402E+
Np-237 265419E-06 106,14024 106.140 24 OOE+00 2 82E-01 2 82E-01 110000 3898E+04
Pa-231 48970E-12 106,14024 106,14024 0OOE+00 5620E-07 1520E-07
Pb-210 2.2170E-13 106,14024 106,140.24 0 OOE+00 235E-08 2135E-08
Pn-147 243617E-01 106.14024 106,140.24 006E+00 251E+04 2.51E+04
Pu-238 28632E-02 106,14024 106.14024 0 OOE+00 3104E+03 3104E+03
Pu-239 -3 5520E-02 106,140 24 0 00 3.37E+03 0 O1E+01 3 37E+03
Pu-240 210790E-02 106,14024 106,14024 1.71+00 .392E+03 392E+03
Pt-241 14 316E-01 106,140 24 0100 7 68E+04 2.55E+04 7.68E+0+
Pu-242 1 1012E-17 106,140 24 106.140 24 4 56+ 01 1.63E+00 1 63E+O1
RD-226 57471E-13 106,14024 106,140.24 0 OOE+0O 6.10E-08 5 60E-08
Pa-228 5 4957E-17 106,140 24 106,140 24 0 OOE+00 5 83E-12 5 83E-12
Ru-106 1 34582E-02 106,140.24 106,14024 0006E+0O 12 E+03 1-55E+03
56-79 1.0137E-05 106,140.24 106,14024 00 E+0O 1 08E+00 1.08E+70

Sr-90 7-6329E-01 106,140 24 0004 6 91OE+O4 000+0006 916-04 WtO(ats
Tc-99 3 9412E-04 106,140 24 106.140.24 0OOOE+OO 4 18E+01 4.18E+011

Th-229 1.6457E-12 106,14024 106,14024 0OOE+00 1.75E-07 1.75E-07
Th-230 I 8822E-10 106,140 24 10D6.140.24 0 OOE+OO 2.00E-05 2 OOE-05

Th-232 9.7601E-17 106,140 24 10D6.140.24 0OOOE+OO 1.04E-11 I 04E-11

T-208 5-2722E-07 106,140 24 106,140024 0 0E+O 5160E-02 560E-02
U-232 64925E-06 106,140.24 106,14024 0OOE+00 158E04 t58E-.0 T+erma4Power
U-233 2.1113E-10 106,14024 106,14024 OOE+O 2324E405 2.24E-05 Nomial Mot Boundtmg
U-234 I19528E-06 106,140.24 1086,140.24 O OOE+OO 2.07E-0t 2 07E-01 Het Output 9Ht°t

U-235 -9 7920E-09 106,140.24 0 00 6 911E-04 0OOOE+OO 6 91 E-04 (Watts ) W t

U-236 1.1570E-07 106,140 24 106,140.24 0OOOE+OO 1.23E-02 t.23E-02 2.34E+03 2.4E+03

U-238 -t 7914E-07 106,140 24 0 DO S 03E-02 3.13E-02 5 03E-02 Total Total
Y-90 7 6329E-01 106,140.24 106,14024 0 OOE+CO &10E+G4 &I OE+04

Other Radiomcildes 2 30E+OS 2 30E+05

IIL Template Section Sunm Burnup Sunarr. and MCecks _ _ _ __,_ ___________

Template Selection Summary

Froom SFD Used Basis for Parameter Difterences
Reactor Modereaor FAST FAST he TeiIate was wed irw tolo bvg rmasorm

Fuel Cadding- UNKNOWN SST Ths hat mathes cn a parameters xceiddaddrig (SST scoservabve) aid arnmeit (iriaml
6OL HM Constituents Pu and U Pu and U

0OL EnrIchment % I10 to 30

Bumup Summary (MWdd Basis for bumup used in estimate'
From SF0 | Estimated

Nominal 10614024 Nmwal btun set eq tlo boundg bhur
Bounding 106j14024 [ t ng buam esvimated by assnt 80.L heav metal mass was ram EOL

Checks _

Estimated Bumup|
Bu up t it er Given Bumup Estimated EOL HM/Given EOL HM

NomhYa 3 2 0

Bounding 3281
'Reactor shtutdrown, core removal, storage, shipping or otber date contirmng that iradation ceased tor fuel

aTrol bumup tor at tuel assodated wit thss worksheet must be divided by 0OL heavy metal mass to get spedlic bumup values (MWdIU)

L

L
Li
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Fuel Radionucihde Inventory Worksheet

'.Fuel ard Template Infruml. wn
Fuel Name TRU SCRAP SNF (U METAL)

SNF ID# 904
Fuel Units & Descr 1 CANISTER OF SCRAP

Heavy Metal Mass BOL- , EOL.106 338kg
ROO Storage Site- INEEL

'Fuel decay start date 1994
Estanates as of 2010

Template FERMI (Fast ZIrc. 10D t 40%. U)

"Template Bumup(MWd) 58 6725048
Template OL Heavy Metal Mass (MI) 0 018774

Template Decay Time 15 years

Estimated
Canisler usage

HIC
400

I -.-
.. , ,A, _, _AA ,. .. .^ D wvm.lA, oo".es

U. sni sue ., - in - .-- _ _ _ _ _ _ _ _ _ _I flN..*.. V ..*.

C/MWd From" Nominal ' ' Bounding Fuel Initial Activity ' Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd)W Bumup (MWd)f (Ci) - Inventores(Ci) lnventories(Ci)
93.68911 u UL+U-

Energy - Photons/sec
Group - (bounding)

Avg IteV
Ftad onuchw

Ac-227
' A~m-2411

2 1509E-08 93,768 99 O I.Xit+VU 2o

4 6529E-07 93.768 99 0 OOE+00 4
00250 2Z131E+15

Amn-242mn oc
Ann-243 1
G-1 4 2

93.768 99 0 O0E+00 0 C
93.768 99 E-10 00375 1 652E+15

93.768 99 93,768 99 2 04E+00 0 0575 1 945E+15

CI-36 93.768 99 93,768 99 5 17E-03 O 0850 1 1776E91

93.768 99 93,76 .09: 2.36E-09 01250 7 729E114

E.15 93,768 99 93.76 06E-10

2 9094E-02 93,768 99 73E+03
1-i

7806E-10
273E+03

5 1932E-04 E+00 87E+01

OA^50 I.W,9E+15
0 3750 46208+14
0 5750 7659E+15
0 8500 7.397E+13
12500 2271E+14
1 7500 1 880E+12

Cs-135
1 Cs-1 37

Eu-t54

4 4996E-05 0 00E+OO t22E+00

2 1867E+00 93,768 99 0 00E+00
93.768 99 0 00E+00

Eu-155
Fe-55

93,76899 93.768 99 0 00E+00 2 17803 2.17E+03 27500 5 378E+.0

93.768 99 93.768 99 E+02 2 75Et+02

* H-3 1.0871 E-02 93,76899

* 1-129 1.1426E-06 93,768 99

- r Kr-85 1 4068E-01 93,768 99
Np-237 3.3099E-06 93,768 99

Pa-231 7 8640E-08 93,768 99

Pt-210 7.4277E-13 93,768 99

; m-147 2 28S68.0 93,768 99I i Pu238 2 0095E804 93,768 99
Pu-239 1 9481E02 93,76899
Pu-240 6 8056E-05 93,768 99

1.02E+03 1 02E+03
O 1 07E-01 1 07E-01

2 7500 2 457E+08
35000 SO 83ZE+07
5 0000 5.353E+03
7 0000 4 351E+02
1 o0oo 3 798E.01

0 80 1OE+CO t.32E+04
0 OE+00 310E-01
0 OOE+00 7 37E-03
0 OOE+00 6 96E-08

93,768 99 0 OOE+00
93.768 99 0 OOE+00
93,768 99 00OOE+00

2 14E+04
11 t1.88E+01
3 1t8E+03

E+00 6.38E+00

Pu-242
1, Ra-226

Ra-228
RU-106
Se-79

1 0939E-05
4 3751E-13
4 0428E-12

93,768 99 1 03E+00 1 03E+00

93,768 99 0 OOE+00 4 10E-08
93,768 99 0 00E+00 3 79E-07
93.76899 0 OOE+00 1 97E-06

4 l0E-08

93,768 99

E-OS 93,768 99 93,768 99
:.05 93,768 99 93,768 99

0
0

E+00
E+OO

2 73E+01
1 55E+00
3 52E+00
1 82E+05
4 20E+01

1 9396E+00 93,768 99 93,768 99

Th-229

Th-230

T1-208
i U-232

k-- -3

4 4842E-04
1 854B4E-11
9 0605E-10
2 3674E-1 1
7 0323E-09
1 9106E-08

0 OOE+00 1 82E+0O
0 OOE+00 4 20E+01
0 OOE+00 1 74E-06

93,768 99 0 OOE+00 i
93,76899 O.OOE+00

93,768 99 93.768 99 0 OOE+00 6 59E-04 6 59E-04

93,768.99 93,768 99 0008E+00 1.798-03 1.798-03

93,768 99 93,768 99 0 00+C00 9 07E-04 9 07E-04

93,768 99 93,768 99 0 OOE+00 4.58E-01 4 58E-01

Thermal Power
Nominal Heat Bounding

Output Heat Outiput
(Watts) (Watts)

1.1234
U-235
U-236

93J768 99 0 00 0.1.18E-U1.
. _ _ _ _ _ _ 

_ _ _ _

93.768 99 93,76899 000E+00 1 18E+00 1 18E+00 I ia itsE03 .,5E0

E-08 93.768 99 000 S 32E
+00 93,768 99 93,768 99 0 0OE

*urmp Sumnuy. and Cbecs 'I, _ %, _ ^'7--

4 42E-02 1 32E-02 a onal I wta

i 82E+05
2 04E+05

1 82E+05
2 04E+OS

il. T-r Selection Sunun
V emnplate Selection Summary

I F.L Reactor Moderator.
_~ I ulCa U

cn SFD
FAST

)NKNOWN

Used Iasis for Parameter Differences:
FAST Ihs Terroale was sed 5 l toe bIsVlig reasr
ZIRC WItJd eiatldes on al parameters excet dadVg atnowun) and e thinerl (urk*ow")

U

_
S01. M Constituents hTh iII

BOL Enechrnent 7 10to40o

=Basis for burnup used In estimate: '

IBurnuip Summary (MWd)'
e___l era I e uFromn SFD

93,768.99Nominal I
Boundmg

Checks

I
. | 93768 991 B e esimated by assunisrg 8 heavy metal mans was wke EOL

. .

Estimated Bumupl
Given Bumup

Nomlnal
Sumup Multiplier

141 08
Estimated EOL HMtIiven EOL HMM

I 1 691

Bounding I 141 ml -

'Reactor shutdown, core removal, storage. slhppling or other date conrmeig ian wranawn ieases -1u

"Total bumup for an fuel associated with this worksheet must be divided by OL heavy metal mass to get spedfic buraup values (MWSIT)
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Fuel Radionuclide Inventory Worksheet
L Fuel _ct Template 1iaiimition, <

Fuel Name: TURKEY POINT
SNF ID t 271

Fuel Units & Descr. 5 * 5 X 15 ROD ARRAY
Heavy Metal Mass. BOL=228lkg. EOL=221 6kg
ROD Storage Site INEEL

'Fuel decay stut date: 1977
Estimates as of: 2010

Template: PWR (Ught Water, Zrc. o to 5%. U)
'Template Bumup(MWd): 61 92

Template OL Heavy Metal Mass (MT): 000176911
Template Decay Time: 25 years

Estimated
Canister usage:

Bare Fuel Transfer

EZZ

U1. Estimates - - I m X. X, o Y. Yb I Gamma Sources

C1MWd From Nominal M Bounding Fuel In." Activity Nominal Fuel, Boundmg Fuel
Template 4 FuelBumup(MWd)e Bumup(MWd)2 (Cl) Inventones(Ci) lnventones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
An-241
Am-242m
Am-243
G-14

- --- -- --- - ' - -
u wtmu 4 ]or-VD 4 2E-05 I Avq MaV

O B829E+03 8 37E+03 00150 4 330E.15
1 91E+01 0 0250 8769E+14
3 99E+01

7965E-05 63.036 30 63.666 96
U1-36 0297E-07 63,036 30 63,666 96 0 OOE+00 5 06E-02

0.0375 8 486E+14
0 0575 9258E+14
0.0850 4906E+14
0 1250 3584E+14
02250 4211E+14

Cm-243 1993E-04 63.036 30 63,666 96 0 OOE+00 2.02E+01
Cm-244
Co-60
Cs-134
Cs-135
Cs-1 37
Eu-154

7 1B51E-02
9 5220E-03
I 1662E-03
1 4433E-05
1 7603E+00
4 5203E-02

63,036 30 63,666 96 0 0wE+00 4.53E+03 4 57E+03
330 63.666 96 0 OOE+wO 6.00EE+02 6 06E+02 j 03750 1.807614

E+01 742E+01 05750 4152E+15
E-01 919E-01 I 08500 8196E413

63.036 30 2

I 12E+05 12500 1 107E+14

Eu-1 55 7.1479E-03 63,036 30 63.666 96 0.00E+00
Fe-55 6,1919E-04 63,036 30 63,666 96 0 OE+00 90E+01

1 7500 2-426E412
22500 4 480E+08
2.7500 5.036E+08
3 50 6.598E+07
5 0000 2-820E.07
7 0000 3251E+06

H-3 3 6386E-02 63,036 30 63,666 96 0.006+00 2 29E+03 2 32E+03
) 8288E-07 63,036 30 63,666 96 0 OOE+00 6,20E-02 626E-02 U0 OwE+00 3 39E+03 3,43E+03

Pa-231
Pb-21 0 3,3624E6t1 63,036 30 63.666 96 0 C

6.71 E-01
7.24E-05
2.14E-06
3 26E+02
5 14E+03

11 0000 3.734E+05

Pm-147 51211E-03 63,03630 63,666.96 00OOE+00 32
Pu-238 80669E-02 63,036.30 63,666.96 0 wOE+00 5 09E+03 Ui1 1626E-02 63,036.30 63,666 96 0 00E+00 7 33E+02 7 40E+02

9 61 E+02
Pu-241
Pu-242

9 27E+04

Ra-226 11392E-10 63.036.30 63,66696
Ra-228 51841E-12 63,03630 63,66696 00E+00 3 27E-0

S 9012E-07 63,036 30 63,666 96 00E+00 3 72E-02 3 76E-02
00E+00 7 80E-01 7 88E-01

Sr-90
1 61E+00
7 40E+04
2 51E+01
- 46E-06

Tc-99 3 9357E-04 63.036 30
Th-229 8 5691E-11 63,036 30 63,666 96 0 00E+00 5 40E-06

I 4493E-08 63,036 30 63;666 96 0 00E+00 9 14E-04 9 23E-04
5 2923E-12 63,036 30 63,666 96 0.00E+00 3.34E-07 3 37E-07
1 9202E-07 63,03630 63.666 96 000E+00 1t21E-02 1 22E-02

t -
aA^uvve-u CiiUu.u JU v Yt .utW J,3.4c-. 3 .5E-UA I hernal Power

_ .. _ _ , ..... . _. _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ g _ _ .

63,03630 63,666 96 000E+00 1.54E6- 1 55E-03
63,036 30 63,666 96 0 0E+00 2 96E+00 2 99E+00
63,036.30 000 1.26E-01 351E-02 1t26E-01

Nonmnal HeAt Bounding

- Output, Heat Output'
(Watts) (Watts)

_A _ _ ̂  A A A A A _ _ A . __ _ _ . _ _ _ _ _ . . . . .

6 63.036,30 63,666.96 0 00E+00 4 78E-01 4 82E-01 1 73E+03 1.75E+O3

Y-90 1.1631E+00 63,036 30 63,666.96
Other Radionuclides

m. Teanlate Seectiom Sumumury, Bu7mp Sunmnary. man Checks , - - .i

7,32E-01 7 48E-01 Total Total
7 33E+04 7.41E+04
I 06E+05 1 086+05

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderro LIGHTWATER UGHTWATER
Fuel Ciaddg ZIRC

BOL NM Constituents U U
BOL Enrichment % 2.559999934 O to 5_

Bumup Summary (MWd)' BaAss for bumup used in estimate:
From SFD Estimatd

NomIna 63,036 30 6020 40 Nannal IMpVtakee ticly tue SF0 (noweited to MWd)
Boundig 63666 96 120 580 8 bateg tossug tame fevcy Iank SF0 (cvred toMWd(N

jChecks I

L
U

Estimated Burnupf
C-en BuMrun Estimated EOL HWGlven EOL MHM

10oo
_ __ . ___ _ A

'Reactor shutdowr% core removal. storage. shipping or other date conhirirg thaW Irradaton ceased for W.

'Total buanup for ah fuel assocated with this woftheet must be dvided by 0OL heavy metal mass to get specif burmup values (MWdMtT)
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Fuel Radionuclide Inventory Worksheet

j.F9uel an Template Infiti on; __
Fuel NMm"e USAJK FUEL PINS

SNF tD 4 356
Fuel Units & Dewcr 66 - ROD
Heavy Metal Mass BOIL : EOLt8 039kg
ROD Storage Site INEEL

'Fuel decay start date- 1994
Estimates as of. 2010

Template (Worst Case)
'remptate BumuP(MWd) 625

Template SOL Heavy Metal Mass (MT): 0 00186865
Temnlate Decay Time- 15 years

Esturated
Canister usage

18,x10'
i 051

. _ T - -:mn.-
m D Yn .am . ..... s

Ia. raSsui1ies _ -... . ..
-

n _ - ._.
i iaoioni

Ac-227
'- Ar-241

tclide

, ( - I I ,.I ~ Photon, TotalI

Cm/MWd From ' Nominal , Bounding Fuel - Intital Activity 'Nominal Fuel Bounding Fuel Energy ' Photons/sec

Template - Fuel Bumup (MWd)f Bumup (MWd)f (Ci) Inventones(CO) Inventones(CI) Group I- -(bounding)

1 4157E-06 7.639 69 7.63969 0 OOE+00 1 O8E-02 1.08E-02 Avg MeV

6 2608E+00 7,63969 7,639 69 0 OE+000 478E+04 4.78E+04 00150 2005E+16
t

.... _

Am-242m 7.639 69 7.639 69 0 OOE+00 4

Am-243 7.639 69 7,639 69 0 OOE+00

C-14 7.639 69 7,639 69 I

C-36 2 2860E-03 7,639 69
1 4088E-03 7,639 69
3 6224E-01 7,639 69

7,639 69 t I

25E+02 0 0375 3495E+15
25E+02 0 0575 4034E+15
75E+01 00650 IS43E+15
08E+01 01250 1.890E+15
77E+03 0 2250 1.528E+152 77E+03

2 9RE+06 :2 ! 98E+03 8998E.02
2 8276E-01

7,639 6 --- ,0r-v _- _ ,

O0E+OO 2 16E+03 2
: Cs-t135

I Cs-t37
- Eu-t54

- uz-is

4 S 69 7,639 69 0 00+00 3.36E+00
S 69 7,639 69 0 0E+OO 2.55E+05

'16E+03
36E+00
55E+05
78E+04
61 E+03

0 3750 6 379E+14
0 5750 9797E+15
08500 1021E+15
12500 2214E.17
1 7500 3 044E813
22500 1 174E+12

7.639 69 7,639 69
.+00 7.639 69 7,639 69

Fe-55 6 0624E+01 7.639 69 4 63E+05 2 7500 3 233E+10

t H-3 7 4678E401 7,639 69

I 1-129 1 0618E-05 7,639 69
Kr-85 21802E+00 7.639 69
Np-237 t 56268-04 7.639 69

Pa-231 2 8608E-06 7,639 69

5 71 E+03 5 71 E+03 3.S03^ 6 992E+07
E+w.0 8 1 IE-02 B1tE-02 i
E+00 1 67E+04 1-67E+04 I
E+00 1 19E+00 19E+00 I

sWoO 1 698E+07

S 69 0 ODE
2 198-02

7.639 69 0 OOE+00 2 19E-02 2 19E-02

I k P-210
Pni-147

IJi Pm-238

7.639 69 0 0OE+00
7.639 69 7.639 69 0 OOE+00
7~J bA Ut) A l A
7,63S 6:9 ow zu4

4 82808E02 7,639 69 0Cmu-z
00wE+w0 2 50E+02
O08E+00 319E+02-3 0095E-01

-2.5280E+01
7,639 69

E+04 0 8E+00 8 22E+04

Pu-242
Ra-226

'.-Ra-228

Ru-1 06
Se-79
Sn-126
Sr-90

__ Tc-99
Th-229

-1 1381E-04 000 1t38E00 5 12E-01 1 38E+00
7,639 69 0 wE+08

7.639 69 7,639 69 0 00E+00
7.639 69 7,639 69

315

7 2

04 7,639 69
04 7,639 69
01 7,639 69

I
n

1 47E+00 t.47E+w0
1 27E+w 1.27E+00
2 43E+05 2 43E+05

9 69 7,639 69 0wE+wO 5 17E+01
9 69 7,639 69 0 OOE+00 5 57E-03
1 69 7,639 69 0 0E+OO t.85E-02
9 69 7.639 69 0 OOE+00 4 60E.03

5 17E+Ot
5 57E-03

Th-230
I Th-232

TI_-208
I U-232

I=- U-233
U-234
U-235

I U-236

U-238

7 .6S AO 7.36 RI CO ~ 8 t0700 &
----- -

7.639 69 7,63969 0 0wE+00 220E+wC
7.~3 _A A cAtD
7,62S 69v 7,3 69n ov

Thent Power
Nomnial Het -Bounding

Outpu Heat Oul ,
(Watt) -(watts)

2 7.639 69 7,639 69
4 7.639 69 7.639 69
4 7.639 69 7.639 69

9 77E+0t
4A0E+w0

2.3485E-0 I t.79E.0 I a 18E04 5 M.04

1 1581E-04 7.63969 7,63969 861E-
3 1860E+01 7,639 69 7,639 69 0 w0E4

nmmrY.'Bunup Sinumarry, rand Checks _ _ _ -_ _ -_ _

8 86E-01 8 56E41
1 2 43E+05 2 43E+05

6 14E445 6 14E+05 |

T oEM i otal

it T eleteSdctieo
Template Selection Si

3 t Reactor Moderator
_ Fuel Cladding

0OL HM Constituents
_ i SBOL Enrichment %

[ |Bumnup Summary (MV

= Basis tor Parameter anytetersc

rei Tns ku1 didntry rchr yensyi*itoarf ',tesefomethewvstawlsetr was ted _LI GRA
a

dU ~ 6 U.ThPt _
I 0 110 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Basis for bumup used In estimate:
- - I - ____ _. - -

i-rom b5FU I aisiiai
Nominal

Bounding-

Checks

7639 69
7 639 65

Noerrnal buoertv ftqual lobw*V burnup~
Bmwa&'g banup esteirated by assrnwar SOL hussy metal mass was tame EOL

v
._

Estimated Bumqup/
Given Bumup I

Nornin l _
Bumup Multplier

1421
1421

Estimated EOL HtMMGiven EOL NM
591 64

ralwnu.y _
'Reactor shutdown. core removal storage, shipping or ther date confirming thot Irradiaton ceased for iuel

YTotal bumruP for all fuel assorsated with this worusheet must be dvided by S0L heavy metal mass to get specific bumup values (MWCdV)

\
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Fuel Radionuclide Inventory Worksheet

L Fd and Template Lafo iom
Fuel Name: VBWR (GENEVA)

SNF ID #- 285
Fuel Units & Descr 4 - 6 X 6 ROD ARRAY
Heavy Metal Mass: BO112.536kg; EOL=1239kag
ROD Storage Site: INEEL

'Fuel decay sart date: 1961
Estimates as of: 2010

Template, Pathftrder (Ught Water. SST, 60 to I00,% U)
'Temptate Bumup(UWd): 6 01

Template 8OL Heavy Metal Mass (Ml) 0 00012882
Temolate Decay Time 35 years

Estimated
Canister usage.

031

II. Fstirates in m X. ,. b Y. Yb Gamma Sources

* Photon Total
CiUMWd From Nominal Bounding Fuel Initial Activity Nomal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (lMWd) Burnup (MWd)' (Ci) Inventories(C) Inventories(Ci) Group (bounding)
Ac-227 2 3344E-08 13565 271230 OO0E+00 317E-06 633E-06 Avg JeV
Am-241 1 1135E-04 135 65 271.30 OOE+00 I 51E-02 302E-02 00150 2.025E+13
Am-242m 8 5075E-09 13565 27130 OOOE+00 I 15E-06 231 E-06 00250 4208E+12
Arn-243 98519E-10 13565 271.30 OOE+00 1 34E-07 267E-07 00375 3840E+12
C-14 23012E-04 13565 271.30 000E+00 312E-02 624E-02 00575 3923E+12
CI-36 1 2261E-06 135 65 271 30 0 OOE+00 1 66E-04 3 33E-04 0 0850 2.370E+12
Cm-243 2 4875E-10 135 65 271 30 0 OOE+00 3 37E-08 6.75E-08 01250 1 539E+12
Cm-244 2 3178E-09 135 65 271 30 0 OOE+00 3 14E-07 6.29E-07 0.2250 2 040E+12
Co-60 70849E-02 13565 27130 000E+00 961E+00 1 92E+01 03750 8900E+11
Cs-134 3 0266E-06 13565 271 30 0 00E+00 4 lIE-04 821E-04 05750 1t466E+3
Cs-135 3 0316E-05 13565 271 30 000E+00 411E-03 822E-03 08500 1 484E+11
Cs-137 I 4511E+00 13565 27130 000E+00 197E+02 394E+02 12500 1 475E+12
Eu-154 6 6955E-04 135 65 271 30 0 00E+00 9 08E-02 1 82E-01 1 7500 3 828E+09
Eu-155 69850E-04 13565 27130 000E+00 948E-02 1 90E-01 2.2500 7947E+06
Fe-55 1.2318E-03 13565 271 30 000E+00 1 67E-01 334E-01 Z7500 2297E+o0
H-3 25141E-03 13565 27130 000E+00 341E-01 682E-01 35000 3378E+01
1-129 73195E-07 13565 27130 000E+00 993E-05 1 99E-04 50000 1421E+01
Kr-85 41281E-02 135.65 27130 00oE+00 560E+00 1 12E+01 70000 6056E+00
N237 1 1489E-06 13565 27130 000E+00 1 56E-04 312E404 110600 1825E-01
Pa-231 475241E-18 13565 271 30 000E+00 6 -14E06 723E-10
Pb-2120 64 76E-03 135 65 27130 0 00E+00 8 75E-10 175E-Ta10
Pm-147 1.1651E4-03 13565 27130 000E+00 258E-01 3 16E4-01
Pu-238 Z9517E-04 13565 27130 000E+00 40 2E-02 801E-042
PU-239 66277E1-04 13565 271300 50E+03 9506E3t2 1 81E1-0
Pu-240 8 6839E-05 13565 271 30 0006E+00 1220E-02 2436E-02
Pu-2411 7.1514E-04 135 65 271 30 0OO0E+OO 970E402 1 94E-Ot
Pu-242 1.9717E-09 135 65 271 300 3O2E+03 2 67E-07 3E-0T7
Ra-226 1.7654E-12 135 65 271 30 000OE+OO 239E-10 4 79E-10
Ra-228 82>928E-12 135 65 271 30 000OE+00 I 12E-09 2 25E409
Ru-106 1 8419E.10 135 65 271 30 000OE+OD 2sEo SOE-8 5OE0E8
Se-79 1 3223E405 135 65 271 30 0 001+00 1 79E403 3 59E403
Sn-126 1.1493E405 13673 OCOE+O0 156E403 312E403
Sr-90 1 3649E+00 135 65 271 30 000E+00 1 65E+02 3.70E+02
Tc-99 4 6656E-04 135 65 6E02 487E.02
Th-Z29 1 4547E-t1 135 65 271t30 000OE+CO I197E-09 395E-09
Th-230 1 6617E-10 135 65 271.30 00DOE+CO 225E408 4 51 E08
Th-232 8 3361E-12 135 65 271.30 OOD0E+00 1 13E-49 2.26E-09
Ti-208 2 1 664E408 135 65 271.30 0 ODE+00 2 941E-06 5.88E406

U-232 S 8669E48 135 65 271.30 0 00E+00 7 96E-06 t.a9E45 Thermas Power
U-233 3 1847E-09 136213 000E+00 4 32E-07 8 64E407 ni nat Heat Bondin

U-24 3879E-7 35 5 71.0 OD+0 5 6EQS .0E044 Output . Heat Output,
U-235 -2.7761E406 135 65 0 OO S 991E43 S 62E-03 S.99E43 (Waftt) ( Wafts)
U-236 I 6190E405 135 65 271.30 0 00E+CO 2 20E403 4 39E403 z.37E+X0 4 74E+tiO
U-238 -2 8547E409 13 65 0 OO 3 28E-03 3 28E403 3-28E-03 Total Total
Y-90 1 3652E+00 135 65 271.30 000OE+00 I 85E+02 3 70E+02
Other Radionuclides 2294E+02 4 48E+02
IlLTenitesiecftionSlun ry,.BurnupSumray.tWCbecks ms+ .
Tempiate Selection Summary _

From SFD Used Basis for Parameter Ddtferences:

Reactor Moderator UGHT WATER UGHT WATER The Template was used or tle U" reas
Fuel Cladding SST SST The tel maites on al perameters except e dveert

BOL HM Constduents U U
8OL Enrichment % 2212897667 60 to too

Bumup Summnary (MW_ _ Basis for bumup used in estimate:
Sumar(M~)~ From SFU Estmated

Nominal |Z rmSIsr 13565 baipr caIktated fm Om heai metal mass desreyed
Sounding 271 30 kmtp i t te reie nai bua

Checks

Estimated Eurnupl
Surnup u I Given Burnup Estimated EOL HtM/GIven EOL HU

ttomin l | 0231 o
Boudrg 0I 46

Reactor shtdown. core removal. storage. slipping or other date contimang kth Irradation ceased for tuel.
2
Total bumup for ail fuel assoaated with tils worksheet must be dvided by 8OL heavy metal mass to get speotic bufsfg values (MWvdMT)

L
Li

U
U
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Fuel Radionuclide Inventory Worksheet -
i

I . Fuel and Template nfwm to t l ,aut_
Fuel Name VEPCO

SNF ID0 286
Fuel Unts & Descr 20-1S XIS ROO ARRAY
Heavy Metal Mass BOL=9148256kg EOLc= 178kg

I ROD Storage Site INEEL

'Fuel decay st.rt date 1983
Esatimtes as of 2010

Template PW R (Ught Water, Zffl, 0 to 5% U)
'Template Bumup(MWd) 61 92

Template SO Heavy Metal Mass (MT) 0 00176911
TemplateDecay Tne 25 years

Eshrmted
Canstter usage

Bare Fuel Transfer
LZl

, V. . . iam . ure
-II n F. .' if- b Yn Giamma Sources

--. , -- ..

Radionuclide
Ac-227
Arrt-241
Arn-242m

Photon Total

Ct/MWd From ' Notitnal I BoundingFuel Initial Actvity NominalFuel Bounding Fuel Energy ' Photonslsec
Template FuelBumup(MWdi9 Bumup(MWd)' (Cl Inventones(Ci) Inventones(Ci) Group (bounding)

6.6376E-1 0 300.603 76 601,207 51 0 00E+00 2 0 0Vg 48eV
0 0150 4 088sE+161.3144E-01 300,603 76 601,207 51 0 OOE+C

3 0039E-04 300,603 76 00250 8280E+15

L.

AM-243 6-2629E-04 300,603 76
G-14 4 7965E-05 300,603 76
Cl-36 8 0297E-07 30060376

77E+02
1 44E+01 !8E+01 I 00575 8 742E+15

0 0375 8 014E+15

000E+00 241E-01 83E-01 0 0850 4 632E+15

Cmr-243
Cm-244

0 00E+00 9 62E+01 92E+02
3 76 601.207 51 0 00E+00 216E+04 4 32E+04

0.603 76 601.207.51 0 OOE+00 2 86E+03 5 7

0 1250 3.384E.15
02-50 3977E+15
0 3750 1 706E+15
0 5750 3921E+16
0 8500 7739E+14

t 1iA62E~ 3I0 603 76 6AM 91271 -;I 0.F00

Cs-135 1 4433E-05 300,60376 60120751 C
Cs-137 1 7603E+00 300,60376 601,20751 C
EUF154 45203E-02 300,60376 601,20751 C

- Eu-155 7 1479E-03 300,60376 601.207.51
Fe-55 61919E-04 300,60376 601,207.51
F3 3 6386E-02 300.60376 601207.51
1-129 9 8288E-07 300,60376 601,207.51
' Kr-85 53844E-02 300,60376 601,207.51
1 Nr237 1 0546E-05 300,603 76 601,207.51 C
Pa-231 1 1370E-09 300,603 76 601207 51
Pt21C 033624E-11 300,60376 601,20751 C

-Pr,147 5 1211E-03 300,60376 601,207.51
Pu-238 8 0669E-02 300,603 76 601207 51
Pu-239 1.1 626E-02 300,60376 601.20751
Pu-240 1,5097E-02 300,60376 60120751
Pu-241 1 4567E+00 300,60376 601,20751 C
Pu-242 64260E-05 300,60376 601,207 51 C
* Ra-226 1.1392E-10 300,60376 601,207 51 C
L. Ra-228 5.1841E-12 300,60376 601,20751 C

Ru-1 06 5 9012E07 300,603 76 601,20751 C

1.06E+06 12500 1 045E+15
1 36E+04 2.72E+04 17500 2290E.13
2 15E+03 4.30E+03 22500 4231E.09

0OOE+00 1 .86E+02 3.72E+02 2 750 4 755E+09
0 0OE+00 1.09E+04 2 19E+04 3 5000 6.2311E.08
O 00E+00 2.95E-01 5g91E-01 [
00+00 I 62E+04
OOE+00

t14E+03 3 08E+03
2 42E+04 4 65E+04

E+00 3 49E+03 6 99E+03
O OOE+00
O OOE+00

4 54E+03 9 08E+03
4.38E+05 8 76E+05
t.93E+01 3 86E+01
3 42E-05 6 85E-05
1 56E-06 3 12E-06
1 77E-01 3 55E-01

Se-79
Sn-126

1.2379E-05
2.5210E-05
1.1630E+00
3 9357E-04
85691E-t1

000E+OO 7 58E+00 I 52E+01
3 72E+00 7 44E+00

601.207 51 0 OOE+00 3 SOE+05 6 99E+05
300.603 76 601,207 51 0 OOE+00 I ItRF6l

300.603 76 601.207 51 0 O0E+0O 2.58E-C
1.4493E-08 300,60376 601,207 51 0 C

Th-232 52923E-12 300,603.76 601
TI-208 - 1 9202E-07 300,603.76 601
U:-232 5.2083.-07 300,60376 601
tJ-233 2 4386E-08 300.60376 601
U1-234 47012E-05 300,60376 601
U-235 -1.4492E-06 300,60376 1

U-236 _ 7 5759E-06 300.603 76 601
tJ-238 -2 6129E607 300,603 76 t

3 18E-06
E.02 1 15E-01 _ _
E-01 - 313E-01 Thennal Power

E-03 1 47E-02 Nbominal Hoet Boundtng
1 41E+01 2 83E+01 Output Heat Output

590E01 1t55E-01 5 90E01 1 (Watt.) ' s (Watts)
0 OOE+00 2.28E+00 4.55E+00 [ 824E.03 1 65E.04
2 98E+00 2 90E+00 2 98E+00 Total Total

_ Y.90 1 1631E+00
Other Radfonucltdes
lli. Te plate Selection S *uy. 8 Su

Template Selection Summary

From SF0
Reactor Moderator UGTWATERJ Fuel Cladding ZIRC

SOt HMM Constituents U
SOt. Enrichment % 2.986167273

K- BumupSum ary (MWd)
0

2 From SF0

O OOE+00 3 50E+05 6 99E+05
5 08E+05 I 02E+06

i

. .. _

I W-
LIGHT WATER

ZIRC

P~... tn hiri .- se In esntimte!
Est- ---mated----
Eiti63te76

300 603 76^ 5.93 68

Bv=ndng 23 863757 601.207,51

Norural bWre CaatedW Ittis the My metal mass destr7yed
ktout tas8 a tmed beD telxce tnwd trupm

Checks

Estinated Bumupv
Given BurnuoBuRup Mult-iher Estimated EOL HMIGiven EOL MtM

I 100l
-- - l. _ w - -

Nominal L 0 94 1 12

I Bounding 1A681 zo08
'Reactor shutdown, core removal storage. slsppw9 or otherdate oDrrfirrng totWradabon ceasedtorfuel

'Totat bumup tor atl fuel assodated with this woirsheet must be diided by 8OL heavy metal mass to get spedfnc bur.i^,p values (PWtd/l)
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Fuel Radionuclide Inventory Worksheet
,L Ftuel and Template Informatiton 2

Fuel Nae: VEPCO
SNF ID 4: 700

Fuel Units & Descr. 12- 1t 5X IS ROO ARRAY
Heavy Metal Mam. BOL-548.2kg. E015313.52kg
ROD Storage Slte: INEEL

'Fuel decay start date' 1981
Estimates s o 2010

Template PWR (Litht Water, ZircOto 5% U)
'Template Bumup(UWd). 61 92

Template BOL Heavy Metal Mass (MT): 0 00176911
Tanpbte Decay Times 25 vear

Estimated
Canister usage

Bare Fuel Transfer

U. Eashmates, -, a m xb b Y. V. Gamma Sources
-- -II

Radionuclide
CV1MWd From Nominal Bounding Fuel Initial ActIvity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)e Bumup (MWd? (Ci) Inventornes(C) inventories(CI)
6 6376E-10 166.11280 332,22560 0 00E+00 1 10E-04 2 21E-04
1 3144E-01 166,11280 332,22560 0 OOE+00 2 18E+04 4 37E+04

Photon Total
Energy Phoitons/sec
Group (boundcno)

.A

Am-242m 30039E-04 166,11280
Arn-243 62629E-04 166,11280
C-14 47965E-05 166,11280
Cl-36 80297E-07 166,11280
Cm-243 31993E-44 166,112 80
Cm-244 71851E-02 166,11280

332,225 6( 0 OE+00 499E+01 998E+01 00250 4576E+15
000E+00 1 04E+02 2 08E+02 I 00375 4428E+15
000E+00 7.97E+00 15 9E+01 I 00575 4831E0+1332,225 6(

:-OE 2 67E-01 00850 2 560E+15
1 06E+02 01250 1 870E+S15

02250 Z198E+15

112 80 332,225 60 0 00E+00 19
S 166,11280 0 09E+00 2 40E+00

Cs-137 1 7603E+00 166.11280 332.22560 000E+00 2.92E+05 585E+05 12500 5777E+14
Eu-1 54 45203E-02 166,112 80 332,22560 000E+00 751E+03 1 50E+04 17500 1 266E+13
Eu-155 7 1479E-03 166,11280 332,22560 000E+00 1 19E+03 2 37E+03 22500 233sE+09
Fe-55 6 1919E-04 166,11 0 00E+00 1 03E+02 2 06E+02

1 21 E+04
3 27E-01
1 79E+04
3 50E+00

27500 2 628E+09

LiS3844E42 166,t1280 - 332,225 60 0 00E+00 8 94E+03
1 0546E-05 166.11280 332.22560 000E+00 1 75E+00Np-237 t1C 949E+06

Pa-231 1 1370E-09 166,11280 332,22560 000E+00 1 89E-04
166,112 80- 332,225 60 0 00E+00 5 9E-06

3 78E-04
Pl-210 3 3624E-11 1 12E-05
Pm-147 51211E-03 166,11280 332,22560 000E+00 851E+02 1.70E+03
Pu-238 80669E-02 166.11280 332,22560 0 00E+00 1 34E+04 268E+04
Pu-239 1 1626E-02 166,112 80 332,225 60 0 00E+00 1.93E+03 3 66E+03
Pu-240 1 5097E-02 166,11280 332,22560 000E+00 251E+03 502E+03
Pu-241 1 4567E+00 166,11280 332.22560 0 00E+00 2 42E+05 484E+05
Pu-242 64260E-05 166,11280 332,22560 000E+00 1.07E+01 2.13E+01

L
Ra-226 I 1392E2-10 166;112380 332;225 60 000OE+00 1 89E-05 3 78E405
Pa-228 5 1841E-12 166.112 80 332,2260 000DE+00 861E407 It72E406
Ru-t06 5 9012E-07 166,11260 332,225 60 000E+00 98-02 t96E-01
Se-79 1 2379E-05 166,112 80 332,2260 000OE+00 2 06E+00 4 1tE+00
Sn-126 2 521CE054 166,112 80 332,225 60 000OE+00 4 19E+00 &38E+90
Sr-90 1 1630E+00 166,112 80 332,225 60 0 00E+00 1 93E+05 3 86E+05
tc-99 3 9357E404 166,112 80 332,225 60 000OE+00 6 54E+01 1 31 E+02
Th-229 8 5691E-1 1 166,112 80 332,225 60 000OE+00 1.42E4S5 2 85E405
Th-230 It4493E438 166,112 80 332,225 60 000OE+00 2.41tE403 4 8tE403
Th-232 5 2923E-12 166,112 80 332,225 60 000OE+00 8 79E407 t.76E-06
Ti-208 1 9202E407 166,11280O 332,225 60 000OE+00 3.19E402 638E402
UJ-232 5 2083E407 166,112 80 332,225 60 000OE+00 8.65E402 t.73E401
U-233 2 4386E408 166,11260O 332,225 60 0 00E+00 4-05E-03 81IOE0E3
U-234 4 7012E4S5 166,11280O 332,225 60 000OE+00 7 81 E+00 I156E+01
U-235 -1 4492E406 166,112890 0 00 3 36E-01 9.53E402 3 36E-01
U-236 7 5759E406 166,112680 332,225 60 000OE+00 I126E+00 2 52E+00
U-238 -2 6129E407 166,112 80 000 t.79E+00 It75E+C0 It79E+00
Y-90 It1631E+00 166,112 80 332,225 60 0 00E2+00 It93E+CS 3 86E+os
Other Radionuclides 2 8tE+CS 5 6tE+0S
llL Temprte Selection Su ,Bu Su ry, and Checks ./

Template Selection Summary
FroU SFD used Basis for Parameter Differences,

Reactortloderator UGHT WA7ER UGHTWA7ER
Fudl Cladding _ RC 23RC

SOL HM Consiuents U U
BOt. Enrichmnent % 2 833496228 0 to S

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

Nominal 161,133551 166,112 K Nof 5amir burp catea dtrIm he heavyWmtal mass destryedf
Boundng 173158 201 33222596f SoifM Wn asstied lo be Mice nrrna tarne

Checks

Estimated Bumup/
BBouup MunipgI Given Bumup Estimated EOL Hla/Given EOL HU

NomInal 0o 86 103 100
Boundmg 17: 192_

Thermal Power

Nomiunal Heat,. Bounding
Output + Heat Output

I waftt) (Watts)
4 SaE.03 911E+03

Total Total

Li
L
, i

'Reator shutdown, core removal. storage, shipping or other date confirming that Irradation ceased tor tud
5
Total burnup or all tftel assoctated with ths worksheet must be dovded by B0L heavy metal mass to get specific buemp values (MWdUMT)
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Fuel Radionuclide Inventory Worksheet -

I Fuel and Template Ina- b hX .i
Fuel Name VEPCO (-11 ASSEMBLY)

SNF ID t 993
Fuel Units & Desr 1 - 5 X 15 ROO ARRAY

Hevy Metal Mass BOL.457A.4kg EOLt440kg

ROD Storage Site INEEL Template BC

- i I V;t "- m - - X - - - X,

'Fuel decay start date 1983
Estimates as of. 2010

Template. PWR (Ught Water, Zrc, O to 5%. U)

"Template Bumup(MWd) 61 92

OL Heavy Metal Mass (MT) 0 00176911
Template Decay Time 25 years

Estimated
Canister usage

HIC
100

Gamma ource
b -Y. Yb I- a m ore

- Photon Total

CrMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - Template Fuel Burnup (MWd)O Burnup (MWd)' - (Cl) Inventories(CI) Inventones(Ci) Group (bounding),

Ac-227 66376E-10 16,56018 33,12035 000:+00 t10E-0S 220E-05 Avg MeV

Am-241 13144E-01 16.56018 33,120.35 OOOE+00 218E+03 435E+03 00150 2252E+15

Am-242m 30039E-04 16560.18 33,12035 000E+00 497E+00 995E+00 00250 4562E+14

A7t2629E404 16,560.18 33,120 35 O OOE+0O 1 04E+01 2 07E+01 0 0375 4 415E+14

I

^g1t< 
______ _

C-14
CI-36
Cm-243

. _AP 
r r E05 16.560 1

3 35 000OE400 1
lq' n AnrinF.n 51

E+UU 0 0575 4 255614
2 66E-02 0 0850 2552E+14

-07 16.560 1
1 .06E+01 0 1250 t564E+14

3I19I E4Y -- iovUi to u ..
7 15 1E42t - 16,560 18 33.12035 000E+00 1 19E+03 2 38E+03 0 2750

Cm-244
Co-60
Cs-134
Cs-135
Cs-1 37
Eu-1 54

95220E-03 16,56018 33,12035 ^.^0E+Dr 1.58E+02 315E+02
=.ru eAni

0 3750

1.16
1.44

33j,1ZVob s woww .

0.18 33.120 35 2.39E-1 4.78E-01

16.56018
16.560 18

0 0 OOE+00 2 92E+04
0 0 OOE+00 7 49E+02

5 0 O0E+00 1.18E+02

4 264E+13
5759E+13
1,262E+12

22500 2 E331E+08
Eu-155 16,560 1

2 OSE+01 2 7500 2 600E+t8
Fe-55 61919E-04 16.560 18 33,t0 35 t

| H-3 36366-2 16.56018 33,12035

1-129 98283E47 16,56018 33,12035

Kr-a5 53844^-02 16,56018 33,12035

Np-237 1.OS46E645 16,56018 33,12035

Pa-231 1 1370E-09 16,560.18 33.12035

Pb-210 3 3624E-11 16,56018 33.12035

tPm-147 51211E-03 16,56018 33,12035

Pu-238 80669E-02 16,56018 33,12035

Li WEC+w1

1.21 E+03 3 Sc00
E-02 3 26E-02 SC

E+02 - I 78E+03 1 691E+06
1 943E+051 75E-01 3

00E+00 1t.88E-05
O OOE+w0 5.57E407
0 00E+OO &48E+01
000E+W0 1 34E+03 2 67E+03

3 85E+02
5 ODE+02Pu-239 1 1626E-02

1 5U- --U
33.120 35 i E+UU
33.12035 - 0006E+0

Pu-240
Pu-241

II Pu-242
Ra-226
Ra-228
Ru-i 0
Se-79

i Sn-126'
Sr-90

k. Tr-q9

t 5097E-02r
1 4567E+00
6.4260E45

33,120 35 000+00 2O41E+04 4 82E+04

33,120 35 E+OO 2 13t7 w

33.f20 3
16,560.18

S - - O OOE+OO t.89E406
- 0 0OE+00 8 58E-08

S 0 OOE+00 9 77E-03
0OE+00 2 05E-01

16,560 1
t

3.77E-06
E-07-
E-02
E-01

2 521OE-05
1 1630E+00

33.12035 0C 8 35E-01

33.120 35 0 00+00 1 93E+04 3 85E+04

)i8 33,120.35 0OOE+00 652E+00

O18 33,120.35 000E+00 1 42E-06
t 30E+t0
2.84E-06

Yh-230
Th-232
T11206
U-23~2
U-2~33~
U-2~34~
U-235~
U-236
U-238

16,560.18
t16,560.18
16.560.18

O OOE+OO - 2AOE044
0 OOE+00 8 76E6.8
0 OOE+00 3 18E-03

2083E-07 - 16,560T8 33,12035 OOE+00 863E603

1 4386E-08 16.560 18 33,120.35 0 OOE+00 4 04E-04

17012E-05 16,56018 33,12035 0OOE+00 7.796-01

1.4492E-06 16,56018 000 2.95E-02 552E-03

r75759E-06 1 16 560 18 33120.35 0 006+00 1.25E-01

1 73E-02 Thermal Power

8 08E-04 Nommnal Heat Boundling
1 56E+00 Output t Heast Output
2.956E02 Wafts) - (Watts)

2.51 E-01 4 54E2 90 86.02
1.49E01 Total Total-- -- -- .

2 6129Et-U 1

Y-90 1631E+00 -16,560.18

ther Radionucihdes
I ]li ! e;l S election SioninwY BUAPv 5_vMitrG d thedlS

Template Selection Summary U#" - AB

Reactor Moderator UGHT WATER LUGHT WATER

Fuel Cladding ZIRC ZIRC
501. HMN Const unts U U

BOL Enrichmnt % 2 986167273 Ot_5

Bumup Summnary MWd) - -

From SFD Estnated
Nominal 13.428 68 16.5601 18 N

Boundeig 14 431.88 - - 33 1203

L. jChecks -

Estimated Bumup/
Bum up MAulIt ipir I Giv en mp

O 00 1 A9E-01 1
33,120 35 0 OE+OO 1

2
I 5 - 1 ,. - -

E+04 3 85E+04
E+04 - 5 60E+04

lasAs for burnup used in estimate'

Estmiated EOL HMIGmven E01 Htt

Nominal 1 .83 I 2 1w

; Bounding 22A1 _ _ _ _
'Reactor shtsdown. core removal, storag, shippilng or othier date confimrming Vt Irradiabon ceased tor tuel

'Total bumup for alt tUel assodated with tNs worksheet must be drSdded by BOL heavyimetal mass to get spedfic bumup values (MW5id ) -

Mac.20
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Fuel Radionuclde Inventory Worksheet - -- - -
L Fuel ^n Template 1nrmutwinrmts -jeu P ,E

Fuel Name: VEPCO (T-1 I RODS)
SNF IDt 1049

Fuel Unt & Descr. 9 -ROD
Heavy Metal Mass: BOL820 18kg. EOL-19 678kg
ROD Storage Sits. INEEL

'Fuel decay str dtew 1983
Estirates as of: 2010

Tempair PWR (Light Water, a,^., 0 to 5%. U)
TremplateBurnup(MWd): 61 92

Template SOL Heavy Metal Mas (MT): 0 00176911
Template Decay Timer 25 years

Esliiated
Canister usage:

18'x101
007

IL Estimates ' fI m X. xb b Y. Yb Gamma Sources
_. . - I -

CmlMWd From , , Nominal Bounding Fuel Initial Activity Nommal Fuel Bounding Fuel
- Template Fuel Bumup (MWcff Bumup (MWd)9 (Ci) Inventones(CI) hnventoones(CI)Radionuclide

Energy Photons/sec
Group ' (bounding)

Avg. MeV
0 0150 4.330E+13

AC- I~ b o63rt-1u 5t92O 48 Wb 6u O OUL+UO - -
44E-01 592 48 636 69 0 OOE+00

592 48 636 69 OOOE+00 1 78E-01 1
1248 63669 OOOE+00 371tE-0 3

C-14 0 OOE+00 2 84E-02 3 05E-02 0D
Cl-36 8 0297E-( 4 76E-04 511 E-04 0 0850 4 906E.12
Cmn-243 3 1993E-04
Cm-244 7 1851E-02 59248 636 6

9 5220E-03 592.48 636 69 o

E-01 2 04E-01
E+01 4 57E+01
E+00 6 06E+00
E-01 7 42E-01
z-03 9 19E-03

E+03 1 12E+03

1662E-03
4433E-05
7603E+00
5203E-02
1479E-03
1919E-04

01250 3.584E+12

592.48 636 69 0 OOE+00

0 2250 4212E+12
0 3750 1 807E212
0 5750 4152E+13
0 8500 8 196E+t 159248 636 69 0 OOE+00 8 55E

248 636 69 0 OOE+00 1.04E
Eu-154 0 OOE+00 2 68E+01 2 88E+01
Eu-i 55
Fe-55

223E+00 4 55E+00 22500
167E-01 3 94E-01 2 7500 5036E+06

H-3 6386E-02 592 4 2 32E+01 - ----
1-129 8628E-07 592 48 636 69

53844E-02 592 48 636 69
I 0546E-05 592 48 636 69 0 OOE+00 6

626E-04
3 43E+01
671E-03
7 242-07
2 14E-08

592 48
Pb-210
Pm-t 47

636 69 0 OOE+00 6 742-07
636 69 0 OOE+00 1 99E-08

a tm exas 09ft+05s ooM 2,s20E~oS
78050 3251E+04
11.0000 3734E+03 _

Ii
5 1211E-03 O OOE+00 3 03E+00 26E+00

Pu-238 8 0669E-02
Pu-239 1 1626E-02 592.48 63669

5 14E+01
7 40E+00
9 61E+00
927E+02

592.48 636 69
592.48 636 69 0 OOE+00 8 63E+02

Pu-242 636 69 0 OOE+00 3 81 E-02 4 09E-02
Ra-226 0 OOE+00 6.75E-08 - 7 25E-08
Ra-228 5 1841E-12
Ru-106 5 9012E-07 592 48 636 69

12379E2-S 592 48 636 69

3.30E-09
4 3,76E-04

2 5210O-05 592 48 636 69 0 OOE+00 14
2 48 636 69 0 00E+00 6 89E+C

Tc-99
Th-229
Th-230
Th-232
11-208

8S691 E-11
1 4493E-08
52923E-12

569 0OOE+00 233E-01 251E-01
6 69 0 OOE+00 5 08E-08 5 46E-08
3 69 0 00E+00 8 59E-06 9 23E-06592 48

592 48 636 69
1 9202F-07 * Q9AR 592t3 6 o n rvw`.sin

U-232 5 2083E-07 -- - 592 48 636 69 0 002+00
U-233 2 4386E-08 592 48 636 69 0 OOE+00
U-234 4 7012E-05 592 48 636 69 0 OOE+00

3 32E-04

I
. . . _ _ _ _ _ _ _ _ = _ _ ,

Thermal Power
Nominal Heat Bounding

Ou Heat Output
I W ts (Watts)

1.82E-01 1 75E801
Total Total

U-235
U-236
U-238
Y-90
Other Radionuclid

111. Template Set

-1 4492E-06
7 5759E-06
-2 6129E-07 -

592 48 a 00
592 48 636 69
592 48 0 00

1.30E-3 4
000E+00 4
6 58E-03

2E-03

592 4A Fat A a nirvW av I

nrm
ITem-Uate Smeltian Summanv

1 O0E+03 1 08E+031 
B s, t P a r a m e D f, f r n e

18asis for Parameter Drtferervces:From SFD U.
Reactor Modeatr- UGHT WATER UGHTr

Fuet Chidding ZtiCa
BOL HM Constituents _____

BOL Enrichment % 29861 6527 o b

L
O5.-

Bumuo Summary (MWW
5 'I UIRis 1vr.... bm .,.. in_, _ _. - --- .. .

From SFD I stumales
Nominal 592.48

Bounding 63869
477-T7
955 14_aotha tWnap take Stot tam SFD (crerled to MNAW4

Be qe la ui lk drerly krom SFD ltatwe to MWd)

Checks

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL NM/Gf/en EOL HM

I o ANominal
BvundingI

081
1 c

'Reactdr shutdown, core removal, storage. sripprig or other date conrimvng that Irradiabon ceased for fuel

"Total bumn for alt fuel assoated wit this worksheet must be ivKded by SOL heavy metal mass to get specfic bumrur values (MWdN17)
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Fuel Radionuclide Inventory Worksheet - I

jFuelan Template Itfoaau
FuelName VEPCOT-11

SNF ID# 994
Fuet Unts & Descr 3 - ROD
Heavy Metal Mass BOL=6 727kg, EOL=6559kg
ROD Storage Ste INEEL

'Fuel decay tarn date 1983
Estimates as of 2010

Template PWR (Ught Water, Mrc Ot 5 %. U)

'Template Burnup(MWd) 61 92
Template BOL Heavy Metal Mass (MT) 0 00176911

T-nLMde -Tecanyme 25 years

Esbmated
Canister usage

r 002

r1L Estimsates - ~ x Z - m X. - - l Y. Yb Gamma Sources

CiMWd From Nominal Bounding Fuel Initial Activrty Nominal Fuel Bounding Fuel

FtRadionuclide - Template Fuel Burnup (MWd)' Bumup (MWd)' (Cl) , -nentoeies(Ci) lnventones(Ci)

Ac-227 66376E-10 19749 212.23 0wOE+00 1.31E-07 11A1E-07

Am-241 1 3144E-01 197 49 212 23 - 0 E+w0 2 60E+01 2 79E+01

Am-242m 3 0039E-04 197 49 212.23 0 OOE+00 S 93E-02 6.38E-02

Pboton Total -

Energy Photonstsec
Group - (bounding)

2923E+12
2 829E.12

Am-243 21223j OWEt+W 12

C-14 197 49 212.23 0 W0E+00 0 0575 3 086E+12

Ci-36
Cm-243
Cm-244

197 49 21223 0 00E+00 1 70E-04 0 0850 1 635E+12

)4 19749 212.23 0C 6 79E-02 I 01250 1 195E+12
1.52E+01 1 02250 1 404E+12E-02 197 49 212.23

9 5220E-03 19749 I 88E+00 2 02E+D0 1 0.3750 6024E411

I Cs-134
I Cs-135

Cs-1 37
Eu-1 54
Eu-1 55

,j Fe^S

i 1-129
_ Kr-85

IND-237

1.1 662E-03 197 49 2 30E-01 2 47E-01 o 0.5750 1.3s4E+13

1.4433E-05 197 4 0 OOE+00 2 85E-03 3 06E-03 08500 2.732E+11

t 212 23 0 O0E+00 3 48E+02
212 23 - 00E+00 8 93E+00
212 23 0 OOE+00 1 41E+00

E-04 197A9
E-02 19749
E-07 197A9 -

212 23 I i
t 52E+w 22500 1t493E+06
1.31 E-01 2.7500 1 679E+06

7.72E+o0 o 3 5000 2 199E+O5E+00

9 8288E 94E-04 2.09E-04 5 00o 95401E+04

5 3844E-02 1974' O t 06E+01 1.14E+01 7 0uoo 1 084E+04
:F.O 9 08E-03 22AF4-03 I 1uMM 1t245S.031 0546E-05 c- 241 E- - -- ..07 ._

Pa-231 1 1370E-09 3 0 OOE+00 2-25E-07 2 41E407

i Pb-210

Pm-t47
* Pu-238

212.23 - 0 OOE+00 6 64E-09
21223 OOE+00O 1 01E+00

197 49 21223 0 OOE+00

Pu-239 19749 212.23 0 OOE+O

t17tE+01 --

2 47E+00
3 20E+00197 49 21223 C

1 4567E+00 19749 E+02 3 09E+02

6 4260E-05 19749 - -1 27E-02 1 36E-02

Ra-S26
Ra-228
Ru-106
Se-79
Sn-i 26

1.1 392E-1 0 '49 21223 000E+00 225E-08
'49 212 23 0 00E+00 - 1 02E-09

'49 21223 000E+00 1 17E-04

2 42E-08
1.1 OE-09
1.25E-04

197A9
197.49
197.49
197.49

212 23
212 23

1630E+00

4 98E-03 5 E35-03
2 30E+02 2 47E+02

- 7 7E8-02 8.35E-02

Th-230
Th-232
TI-208
U-232
U-233
U-234
U-235

3 9357E-04
5691E-11
4493E-08

5 2083E-07
2 4386E-08
4 7012E-05
-1 4492E-06

197.49 21223 0OOE+00 1 69E-08

197A9 212.23 0 00E+00 2 86E-06

19749 21223 0OOE+00 1.05E-09

197 49 21223 - OOE+00 3.79E-05

197 49 21223 0 OOE+00 1 03E-04

19749 21223 0OOE+00 4 82E-06

19749 212.23 OOE+00 928E-03

197 49 0 00 4.34E-04 1.48E-04

197 49 21223 - OOE+00 1.50E-03

197 49 0 00 219E-03 2 14E-03

1 82E-08
3 08E-06
1 12E-09
4 08E-05

hernal Power

5 18E-06 Nominal Het Bounding
9 98E-03 Output iHeat Output
4 34E-04 (Watts) (watts)

1 61E-03 5.4E+00 5.^2E+u0

2.19E-03 Total Total
2 47E+02

U-236
U-238

. Y-90
_ Other F

an. Tel

BOL I
I I B

Bunui

fEL

-+u 1974A 212 Z1-tw l:7t :F ,.� s

3 34E+02 3 59E+02

ate Selection Summary
From SFD

tector Moderator UGWAER
Fuel Cladd RC

HM Constuents U
SuL Enrich.ent % Z986t65^27

Ip Summary (MrIjid'

Basis for Paranmeter Differences:

Oto^5

1Basis for bur.^up used in estimate:
A~I -__

Frv^19F7D
197A9

LIENNUMI

Hominal 1t9 19

11

NrlrS" bxusp laken dectly *iM SF0 fmwrlexle la MWdI

toundi bae taken tiec Ircin SF0 (Converted ID WO).212231 - 318.38 -

.

- I I i

.dn I-
Bumup Multoplier

084

OSO

Estimated Bumnupl
Glven Bumup

0.81
1 15

Estinated EOL HMIGlven EOL MM
0--99

--.- I
breactor strown, core removal storage. stpping or otrer date conhrring hat Iaradation ceased f0r lueslt

'Total bumnup for all lus assodialed with this woilksheet musst be ivalded by 80O. heavy metal mass to get specific btufliup values (M~di1AT)
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Fuel Radionuclide Inventory Worksheet - -

L Fued nd Temiplate IW-nnh ,,__5
Fuel Name: ANLJ

SNF ID *- 5
Fuel Units A Descr 19 - ELEMENT
Heavy MOeta Mass: ECN2 793kg. EO612 789kg
ROD Storage Site: SRS

'Fuel decay start date- 1966
Estimates as of: 2010

Template: ATh (Ltght Water. Akn 80 to 100Y. U)
'Template Bumup(MWd): 3672

Template OL Heavy Metl Mass tMYTp 0 00116689
Temolati Decay Titrr 35 wars

Estimated
Canister usage

1 8,x1 cF
0 79

l1.Estumatesa' .- I m x x -X, b Y. Y I GammatSources

Photon Total
C'VMWd Frome Nominal Bounding Fuel Inta Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)' (Ci) Inventories(CI) Inven
Ac-227 2 0068E-09 3 60 720 0 00E+00 7 22E-09 1
Am-241 2 5251 E-03 3 60 7.20 0 OOE+00 9 09E-03 I I
Am-242m 3 9624E-07 3 60 7.20 0 00E+00 1 43E-06 21

atones(Ci)I Group (bounding)

38E406
Am-243 1 4880E-06 360 7.20 0 00E+00 5 35E-06 I 07E-05 c

C-14 5 7053E-09 3 60 7.20 0 00E+00 2 05E-08 4 11E-08 0.0575 1 030E+1 1
4 72E-32 9 45E-32 I o 0850 6 207E+10

Crn-244
CO-60

-05 3 60
0 1250 4102E+10
0ZSO 5 368E.10

7 4047E-07 360 7.20 0 00E+00
Cs-i 34 2 0455E-05 3 60 7 20 0 00E+00 7 36E-05
Cs-135 3 4477E-06 3 60 720 0006+00 I 24E-05 2 48E-05
Cs-t37 1 4365E+00 360 7 20 o 00E+00 5.17E+00 1 03E+01
Eu- t54 7 3230E-03 360

360
360
360
3.60

7 20 0 00E+00 2 64E-02 5-27E-02 1 7500 1281E+08
000E+00 213E-03
0 00+E00 8.20E-06
o 00E+00 7-09E-03
0 00E+00 2.71 E-06
0 00E+00 I 48E-01

001E+00 3.45E-05

4 27E-03 2.2500 1 071 E+04

1-129 7 5300E-07

1 64E-05
1 42E-02
5 42E-06
2 96E-01
6 89E-05
2 83E-08

Kr-85

_ 2 7500 1 022E+04

4 1176E-02 &60 7 20

3 5000 64496+00
S 0000 2 6641 E+00
70000 2.89sE-01
11 o0o0 3236E-02 LNP-237 9 5752E-06 3 60 7 20

Pa-231 3 9379E-09 360 7 20 000E+00 1 42E-08
720 000E+00 1 19E-09 2 38E-09

3 33E-03 6 65E-03 !jPu-239 42810E-04 3 60 7.20
Pu-240 2 4333E-04 3 60 7.20 0 00E+C

1Pu-241 1 6242E-02 360 7.20 0 00E+00 5 84E-02 17E-01
PuT-242 3 6329E-07 307.20 0 00E+C0 I 31 E-06 2 61 E-06
Ra-226 9 01 14E-1 0 3 60 7-20 0 00E+C0 3 24E-09 6 49E-09
Ra-228 3tO019E-14 360 720 0 00E+00 112E-13 2763E-13
Ru-106 2.1225E-10 3 60 7.20 0 00E+00 7 64E-10 1 53E'09
Se-79 1-2930E-05 360O 7.20 0 00E+00 4 65E-05 931tE-05
Sn-t26 1.1571E-05 3u60 7e20 0c00E_+00 4s16E-05 8_33E'05
Sr-90 1 3472E+00 3 60 7.20 0 00E+00 4 85E+00 9.70E+00
Tc-99 4223E-04 3 60 7.20 0 00E+00 1 52E-03 3 04E-03
Th-229 1-2407E-1 1 3 60 7-20 00O0E+00 4 47E-11 8 93E-11I
Th-230 8.3497E-08 3 60 7 20 0 00E+00 3 OOE-07 6 01 E-07
Th-232 3 8371 E-1 4 3 60 7 20 00O0E+00 I.3E-13 2-76E-13
Ti-208 4 0414E-08 3 60 7 20 0.00E+00 It45E-07 2.91 E-07
U-232 1 09481E47 3 60 7 20 0.00E+00 3 94E-07 7 88E-07
U-233 3 6275E-09 3 60 7 20 0 00E+C0 I 31E-08 2 61 E-08 I
U-234 1 8562E-04 3 60 7 20 0 00E+C0 668E404 I 34E403
U-235 -2.7235E406 3 60 0 DO 5 63E403 5 62E403 5 631E43
U-236 I 5493E405 3.60 7.20 000DE+C0 5.58E405 1 121E-04 .
U-238 -4.2851 E-09 3 60 0 00 6 39E405 6.38E405 6 39E405 .
Y-90 1 3475E+C0 3 60 7.20 0 00E+C0 4 85E+00 9 70E+0
Other Radionuclittes 4 92E+00 9 85E+00)
IIL Temltaf Selecdn y- , Burnup 9S.^anci Checs > f<tU

Template Selection Summary I
Fron SED Used asis for Parameter Differences:

Reactor Moderto UGHTWA5ER UGHTWATER
Fuel Cladding [ l ALUM.W U

BoL Ht Consttuents hU U
BOLEnrichmert%:f 93197 60 to1C0O

Bumup Summary (MWdfa Basis for bumup used in estimate:
From SFD __mted__

Nominal 3 80 i i Calcat fom h heavy melass destred
Bounding 720 oi br asaed to be twc norna buinW

Checks

Estimated Burnup
Burnup utiperump Estimated EOL HMWGiven EOL HU

Nominal o _ ___ 1 00
Bounding 0 01

Thermal Power
iNominal Mieat Boundin

'Outu . N Output

(VWatt) - (wafts)
60E4-02 121E-01

Total Total

Li

RHeactor shutdown. core removal. storage, stepping or other date confitintg that Irralidabon ceased tor fuel.
2
Total btattup for adi fuel associated wth this worksheet must be divided by BOL heavy metal mass to gel specific bumnuo values (MWsdMT)

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

T::el and Ten tate lofimsm :",,
Fuel Name ASTRA-AUSTRIA)XIEU U308)

SNF ID # 1058
Fuel Units & Descr 3 - 19 FLAT PLATES
Heavy Metal Mass BOL=5.379kg EOL64 818kg
ROD Storage Site SRS

'Fuel decay start date 1985

Estimates as of 2010
Template ATR (LUght Water, Alus, 60 to 100 , U)

'Template Burrup(MMWt: 3672

Template SOL Heavy Metal Mass (MlT) 000116689
Temolate Decay Tie- 25 years -

Estimated
Canister usage

181x)10
0 08

.

-- I - .- ~ ' I
_t s. _N, . t m X_ - Xb D y Yb - a..,.. sUM.X%,

*jt. Esurmmte =~=e5 mA
,, . Photon, Total

.C/MWd From Nominal Bounding Fuel Initial Actirity Nominal Fuel Bounding Fuel Energy, Photons/sec

Radionuclide Template Fuel Bumup (MWd) Bumup(MWdf - (Ci) I- lnventories(C4I Inventonesa(C) Group (bounding)

Ac-227 1.1465E-09 530 99 1,061 99 0 00E+00 6.09E-07 1 22E-06 Avg MeV

An-241 2.3056E-03 53099 1.061 99 0 00E+00 122E+00 2 45E+00 0o0150 9 937E+13

Am-242m 4 1476E-07 53099 1,06199 0 OWE+00 2.20E-04 4 40E-04 00250 2Z064E+13

Am-243 1 4894E-06 53099 1,061.99 0 00E+00 7 91E-04 1 58E-03 00375 1798E+13

C-14 57108E-09 53099 1.061.99 000E+00 303E-06 606E-06 00575 1.931E+13

-

._
CI-36 1 11241E-32
Cm-243 I 4562E-07

530 99 D 97E-30 1539E-29
00E+00 73E-05

2 4221E405 I 99 0 O0E+00 429E42

00850 tI 165E+t3

01250 7803E+12
02250 1.006E+13
0.3750 4Z372E+12
0o5750 7168E+13

CO-60 2 7560E-06 1,061 99 O.O0E+00
- 1.061 99 000E+00

t4

I Cs-134 5 Ml1E-(
Cs-13 3 4477E-{
Cs-137 I 8099E.I

401

) 99 1,061 99 3 66E-03 a 8500 7 033E+12

530 99 1,061 99
530 99 1,061 99 C

92E+03 12500 8744E+11
74E+01 1 7500 2 038Ei0

Eu-1 54
c.. iZ 530 99 1,061 9 E+00 254E+00
E~u-1 s

Fe-55 3,2707L-U4
1tF-3 3_4504E-03

1 1-129 7,5300E-07

U Kr-85 7 8540E-02
i Np-237 9 5615E-06

Pa-231 2 79686E-09
I P6-210 12612E-10

Pm-147 1,2952E-02
5t_ Pu-238 1 7549E-02

530 99 I 74E-02 -

53099 1,06199 000E+00 1.83E+00
1,061.99 0 OOE+00 4 00E-04
1.061 99 0 OOE+00 4 17E+01
1.061 99 0 OOE+00 5 08E43
1.061 99 O.OE+,00 1 49E-06

3 47E-02
3 66E+00
8 00E-04
8 34E+01
1 02E-02
2 97E-06
1 34E-07

2 2500 2 023E+065

2 7500 1 656E+06
3.5000 1257E+03
5006OO 4236E+02
7 0000 4 663E+01

O5217E+OO

530 99 t1061 99
530 99 1,061 5 6 88E+00 1.38E+01

530 99 9 32E+00 I 86E+01

4281OE-04
2 4357E-04

1,061 99 0 OOE+00 227E-01
1,061 99 OOE+00 129E-01
1,061 99 0 OE+00 14AOE+01
1,061.99 0 0OE+00 1 93E-04

4 55E-01

2 6277E-02
P.UA 4A
PUa-242

Sa-228

3 6329E-07
444 1,061.99 0 OOE+00

R6-106
Se-79

530S99 1,061,99 1
53099 1.061519 9
530 99 1,06:199

1 05E-11 2.09E-11
09E-04 217E-04

6 87E-03 1 37E-02

1 7092E+00
4 2239E-04

530 99 1.061 99 O.OOE+00 615E-03
530 99 1,061 99 0 OOE+00 9 08E+02
53099 1,061 99 OOE+00 224E-01
53099 1.061 99 0OOE+00 4.10E-09

1 23E-02

Th-229
Th-230
Th-232
TI-208
U-232
U-233
U-234
U-235

j U-236
U-238

530 99 1,06199 006E+00 3116-5 621E-05

53099 1,06199
E-08 530 99
E-07 53099

1,061 99
1,061.99 e

~-I1 286E-11 |
E-05 4.71 E-05 O
E-05 128E-04 I Thermal Power

E-06 3 19E-06 Nominal Heat z Bounding53099 1,061.99
530 99 1,061 99
530 99 0 00

9 82E-02 I 96E-1 W6ts) (WM= ts)ti 2tE-4 2.27E-03qrJ _ _ _ _ _ _ __ -. .._

E-05 53099 1.061 99 OOE+00

E-09 530 99 000 1A6E-03
:E00 53099 1,061 99 OOE+00

8 23E-03 1 65E-02 I 1 12E+0t 2r25_E+

t 45E-03 7 46E--
9 08E+02 I 82E+03
915E+02 1 83E+03

I Mali WI a

Ii
sav, and Usects '.
___________ I--

r

.se ia. so aaime j.,
rbsleStpat iwas ice4 ens soo rneascils

ALUM
_U

rhis Teiroate was icei bor In Mw in rea5
rhis W at eies ATR Temnlate on a bul ere parieter (eninnnerit) nuldng ATR a reasonable
WaictSOL Hi

SOL
its

I 60 to100 Ij

r.._.._ A.._�_. |WA@\I I .- I. fo b. u.,.. in aei.sia,BBumup Summary liakilw - -- vurnu ux - B-u- f +

Checks

From 51-u i ItUran- SW 9-1

1 - I nrl Vii1, _ SW........... W...._ .. -...-
Estted Burnup/

Bumup Multiplier Gien Bumup Estimated EOL HM/Gven EOL MM
1 071

Bounaing _ ______I

'Reactor shutlown. core removal. storage. sthpping or other date contirmirg Ihat Irraulation ceased tor fuel

2Total bursnp for alluel assodated with tis woitsheet must be dvided by 901 heavy metal mass to get speafic bumup values (MWd/MT)

DOEISNF/REP-078 -
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temptlate Inforwubon,,a,, j

Fuel NHem. ASTRA4AUSTRiA)(LEU U3S=2)
SNF ID 4t 712

Fuel Units a Desr. 39. 19 FLAT PLATES
Heavy Metal Mass: 80Ls72236kg. EOL-66 1831tg
ROD Storage Site: SRS

'Fuel decay start date. 1985
Estimates as of 2010

Template ATR (i3ght Water, Aiunm 60 to 100%, U)
'Temptate Burnup(MWd): 367.2

Template BOL Heavy Metal Mass (T) 0 00116689
Temtnlt e Decay Time 25 wars

Estmated
Canister usage

18 x10'

1. Estumatest. k - .7o m Xb Yb Gamma Sources L-

CUMWd From I Iommal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWd)' Burnup (MWd)f (Cl) Inventones(Ci) lnventories(Ci)

_ _

Photon Total
Energy Photons/sec
Group (bounding)Radionucltide

- --- s -- r C ACr : . ._
U Uut+UU 6 3Iit:- 1._1 E-05~ I Avg. MaV

00E+w00 1 32E+01 2 64E+01 00150 1073E415
4 75E-03 0 0250 2.229E14

Am-243 1 4894E-06 I 71E-02 00375 1 941E+14
C-14 57108E-09 5,73212 11,46424 00
Ci-36 1 3124E-32 5,73212 11,46424 0C
Cm-243 14562E-07 5.73212 11,464.24 0C

0 0575 2.084E+14

zi
3

1258E+14

Cm-244
Co-60

2 4221E-05 5,732.12 11t46424 0 WEE+00 1 3
Z 7 O5f,7Z 1Z 11,4b42.4 U 00+UU 1 58E-U0 16E-02
5 8851E-04 5,732.12 11,46424 0 OOE+00 3 37E+00 6 75E+00 0 5750

0 OOE+00 1 98E-02 3 95E-02 0 8500 1 11SE+13
0 OE+00 I 04E+04 2 07E+04 12500 6201E+12

Eu-154
Eu-155

I 88E+02
5.732 12 11.4

1 75so 3 063E+11
2.2500 2 183E+07

Fe-55 32707E-05 5.732 12 11.46424 0 0WE+00
H-3 3 4504E-03 5,732 12 11t,464 24 0 00E+00 t 98E+01 3 96E+01
1-129
Kr-85
1N-237
Pa-231
Pfl210
Pm-147

7.5300E-07
78540E.02
9 561 SE-06
2 7968E-09
12612E-10
1t2952E-02

5,732 12 11tt,464 24 0 OOE+00 4.32E-03 8 63E-03 5C Lt12 11,464 24 o OOE+00 4 50E+02 9 OE+02 7 0000 5 043E+02
11,464 24 0 O0E+0O 5 48E-02 1.10E-01 I t 1000 S 643E+01

0 OOE+00 1 60E-05 321 E.05
7 1 45E-06

.48E+02
Pu-238 1
Pu-239 4
Pu-240
Pu-241
Pu-242 3
Ra-226 4

L

I

5.732 12 11.4642 Li5,732 12 11.464 24 0 OOE+00 24
1 12 11,464 24 0 OOE+00 1 40Ei

+00 1 51E+02 3 01 E+02

I
4.16E-03

4444E-10 5.732.12
Ra-228 9714E-14 5.732.12 11.46424 0 00E+00 tt

3477E807 5,732t12 11.46424 0 OOE+00 1 17E-03 2.35E-03
11,46424 0 OOE+00 7 41 E-02 1 48E-01

0 O0E+00 6 63E-02 I 33E-01
Sr-go 1 7092E+00 5,732 12
Tc-99 4 2239E-04 5,732 12
Th-229 7 7260E-12 5,732 12
Th-230 5 8497E-08 5.732 12

9 80E+03 t 96E+04
2 42E+00 4 84E+00
4.43E-08 8 86E-08
3.35E-04 6 71E-04
1.s4E-tO 3 08E-tO

11.464 24
Ti#7 ~ ~~~~ ----- C4A 4I hiAeI. n-Z3Z Z 6U9t6-14 b.5732 1Z 11t,464.24 0 0UE+00

T12081 44336E-u08 5.732 12 11,46424 000E+00 2-54E-04 5 I
U-232 12037E-07 5.73212 11,46424 0 00E+00 6908-04 1.
U-233 30011E-09 5,73212 11,46424 0.00E+00 1.72E-05 3.

i 0E-04
38E-03
4E-05
t2E+005,732 12 11,464 24 000E+00 1 06E+00 ) 2.1 Output Heat Output

(Watts) (Watts)732 12 0 00 a.1O-02 I .AFJ9 3 tOE-02
_____ -s

73212 11,464 24 0 00E+00 8 88E-02 78E-01 I 121E+02 2.42E+02
1 95E-02 1 94E-02 95E-02 Total Total

Y-90
Other Radionuclides
TIL Teulite Std V9e-e.m.. BU D..n Serv . -r-ii Ct i -, y,

9 80E+03 1 96E+04
9 88E+03 1 98E+04

Template Selection Summary -' -

Fromn SF0 Used Basis for Parameter Difterncer
Reactor Moderator UGKT WAR LIGHT WATER Ths Template was ued for the bto rrasois.

Fuel Claddig ALUM ALUM This kW nathet ATlR Template on at but rie paweier (ero rmareg ATt a reascibl
0OL HMM Constituents U U match.

BOL Enrachnint % 19 838005 60c to100

Bumup Summary (MWd)a Basis for burnup used in estimate:
From SFO Estimated

Nomnat . . 5,732.12 Nomral bumupp calbclated htt the heay metal mmas destroyed
Bounding 11.46424 B q hmar cun urmed to be ieee nomrma himi

JChecks 1

L
L
I

Estimated BurnupJ
R..-,, ihU,,b1.4 I le M.-RnuD

Nominal
BoundingI

Estinated EOL HmWG.ven EvL HMM
1 101

'Reactor shutown. core removal storag, shipping or other date confirmig that Irradiaton ceased tfr fuel
t
Total burr5up tor at tuel associated wit th s worksheet must be civided by 830L heavy metal mass to get specific buirsu values (MWdMT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet I -

,L Fuel and Template Iorbon. ,
Fuel Name ASTRA-AUSTRIA (UALX-HEU)

SNF IDs 646
Fuel Units b Descr 33 - MTR TYPE
Heavy Metal Mass 80t-9 026kg, EOL.4 3594ig

ROD Storage Sde SRS

'Fuel decay start date 1985
Estimates as of 2010

Template ATR (Ught Water. Aurn .60 to 100%, U)
5

Temptate Bumup(UWd) 3672

Template SOL Heavy Metal Mass (MT) 0 00118689
Te-ptate Decay Te - 25 years

Estlimated
Canister usage

0182- --
j 092

J.F-shmaites -IZ in XX, ---x bI - Y. Y T: nina Sources
rnorw iusa

CUMWd From Nominal Bounding Fuel Initial Activity 'Nominal Fuel Bounding Fuel

Radionuclide - I Template - Fuel Bumup (MWdf Burnup (MWd)
2  

- (Ci) - Inventones(Ct) - tnventones(Ci)

Ac-227 1 1465E-09 4,41898 8,547.32 0 OOE+00 5 07E-06 9 80E-06

Am-241 2 3056E-03 4,41898 8,547.32 0 00E+00 1 02E-01 1 97E-01
----- -- n( flr..nt 1 KIF-03 3-55E-03

I Photon Ioa
Energy Photons/sec
Group (bounding)

I Av MUeV

0 01So 7.98E+14

o 0250 1 6s2E+14
4 1486E-06
t 4894E-06 8,547 32 0 00E+DO

571 8,547 32
6

E-05 4 81E-05
80E.2g

t.27E-02 c

1
CI-36 1 4.418 98 8,547 8.438-04
Cm-243 4.418 98 6.43E^04

Cm-244 4,418 98 E+00 1.07E-01 i

Co-60 4,418 98 0 OOE+00 1.22E-02

4,41898 8,547.32 0 O0E+OO 2 60E+OO

1 24E-03
2 07E-01
2 36E-02
5 03E+00
2 95E-02
1 55E+04
1.40E+02

0 0575 1t554E+14

00880 9376E+13

0 1250 6280E+13

0 2250 8 094E+13

0 3750 3 519E+13

0 5750 5769E+14

08500 8 313E+12

12500 4 823E+12

Cs-t34
Cs-t35
Cs-137

4 0 OOE+00

1 8099E+O0 4

1 6386E-02

8,547.32 0 OOE+00
8,547.32 0 OOE+00
8,547.32 0 OOE+00

1 7500 2l284E+l11

2 OSE+012.3957E-03
8,547.32 08+00 1.45E-01 2 80E-01

Fe-55 3.2707E-05
HH-3 345D4E-03

1 1-129 7 5300E-07 -

3 Kr-85 7 8540E-02
Np-237 95615E-06
Pa-231 2 7968E-09

E l 210 12602E-10
Pm-147 12952E-02

_ Pu-238 1.7549E-02
Pu-239 42810E-04

1.418 98 8,547.32 E+01 2 95E+01

4.418 98
4,418 98

3 33E-03 6 4

4,4
8,547 32 0 00E+00 3 4
8,547 32 0 00E+00 4 2
8,547 32 000E+00 1 .
8,547 32 0 00E+00 5 E

5 0000 3 383E+03
7 v000 3 72E+^02
11 0000 4 164E+01

1 08E-06

8,547.32 0 00E+00 5 72E+01 1.11 E+02

8,547.32
8,547.32

Pu-240
Pu-241
Pu-242

I Ra-226_

4,418 98
4,418 98
4,418 98

0 00E+00 7 75E:+01 1ASOE+OZ
000E+00 1 89E+00 3 86E+00
0 00E+00 1.08E+00 2 08E+00
e 00E+00 1.16E+02 2 25E+02
0 00E+00 1 61E-03 3 11 E-033 8329E-07 4,418 98

4 4444E-10 4,418.98
1 9714E-14 4,418 98
2 0477E-07 4,418 98
1t2933E-05 4,418 98
1.15744-05 4,418 98
1.7092E+00 4,418 98
42239E-04 4,418 98

8,547 32 0 00E+00 1
8.547 32 0 00E+00 8 1 69E-10

8,547.32 0 00+D00 9 05E-04 1 75E-03

Se-79_
Sn-I26
Sr-90

- Tc-99-
-V, Th-229

Th-230
- Th-232

TI-208

I' U- L232

8,547.32 0 C 5 72E-02 1.11E01
5.1tE402 9 89E402

0.00E+00 7.55E+03
0 00E+00 1 87E+00

7.7260E-12
5 8497E-08
2 6908E-14
4 4336E-08
12037E-07

4, 8,547.32 0 00E+00
8,547.32 0 00E+00

8.98 8,547 32 0 00E+00

3 98 8,547.32 0 00E+00
1

4 8,547.32 0 00E+00 5 32E-04
8 c, b ...1^, ,.^ ^^F

6 60E-08
5 OOE-04

2,30E-1 0
3 79E-044
1 03E-03 Thermal Power

2 57E-05 Nominal Heat Bounding

1 58E+00 I Output Heat Output

1 82E-02 - Watts)
1.32E-01 9,t5E+Ot 1 81E+02

2 1OE-04 Total Total

. 30011E-09 4,418 98 8,547 32

U-234 1.8497E-04
U-235 -2 7235E-06
U-236 1.5493E-05

U-238 -4 2851E-09
Y r90 1 7094E+00

.l Other Radonuakies

5 98 8,547.32 8 17E-01
6 12E-03S.418 98

4.418 98
0 00 1.82E4-(2

8,547.32 0 W0E+u0
;; ^ ^u n.^

4,418 98
4.418 98

OWU
765E+03 1.46E+04
7 61tE+03 - 1A7E+0A

Ir
im.
*T;L'

,,I, rs ~- af

=:1 sam s. rmme'ectuon Summary
From SFD

Reactor Moderator. UGHT WATER I

Fuel Cladding ALU
SOL HM Constituents U

SOL Enrtchmenit % 93 07350223

les" To" r4---

IIBumup Summary (MWd)
_

.

i--,- -- -- ---

From SFD I tst-maea I
,A_

Nominal
Boundilng^

44TI "I k 9 N."a burrye catoitled from Iliie hwq metaliimassdesftyed.4- .A7 17 -VeI-0- 8r-ria ciakdaed asisurnin at OM, heavf metal houred
I s A

-- I - -
Estimatetd Bumupl

Sumu MulttI ier Given Bumup Estimated EOL HNMIGiven EOL HU
108o6

Nominal [FL 1 SD _
A^4Boundina I S;il I

Reactor txitcdown, core removal, storage. shippinrg or rtr dale confirming that irradaton ceased for buel

'Total bur^up fbr all kue assodated with Vis worksheet must be divded by 80L heavy metal mass to get spedfic burrmp values (MWvdMT)

March2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template lnfornmtijdt

Fuel Nane ASTRA-AUSTRIA (UALX-MEU)
SNF lD It 566

Fuel Unit & Descr 5 - MTR TYPE
Heavy Metal Mass: BOL=3 62kB EOt=2.766kg
ROD Storage Site. SRS

'Fuel decay start date: 1985
Estenelte as of 2010

Template. ATR (LUght Water. Alum. 60 to 100%, U)
'Template Bumup(MWrd: 3672

Template SOL Hevy Metal Mass (MT) 000116689
Tempilte Decay rTne- 25 rars

Estimated
Canister usage:

18,xlO
014

U.Estinmates ,;, 17 - m X. X, b Y. Yb Gamma Sources
_- I- - - - - Photon Total.

CI/MWd From N tominal Bounding Fuel Initial Activity Noemnal Fuel Bounding Fuel Energy Photonsisec
Template Fuel Bumup (MWde Bumup(lWd9 (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)Radionuclide

Ac-227
Am-241
Am-242m 4.1

0 U WtC+wA 926E-bt-7 1 85Et-06
0 06E+00 1 866E+00 3 72E+w0 o

1476E-C ° 3 35E-04 6 70E-04 0.0250
Am-243 1 4894E-06 1 20E-03 2 41 E-03 0 0375 2735E+13
C-14 S 7108E-09 807 81 9 23E-06 00575 2937E+13
Cl-36 1 3124E-32 807 81 1.615 62 2 12E-29 o O05O 1 772E+13
Cm-243 1 4562E-07 807 81 1.61562 OC 4

2 4221 E-05 807 81 1.615 62 0 6E+00

Cs-134 5 8851E-04
Cs-35 3 447.E-06
Cs-137 1 8099E+00
Eu-t54 1 6386E-02

807 81
807 81
807 81
807 81
807 81

1,61562 O0E+00 2.23E-03
1,61562 0006E+0 475E-01

01250 1 187E+13
0 2250 1.530E+13
0 3750 6652E+12
0 5750 1.091E+14
08500 1.571E+120 2-79E-03 5.57E-03

I 46E+03 2 92E+03 12500 8739E6.11
1.4

Eu-l 55 2 3957E-03 807.81 1.615 62 C
3 2707E-05 807.81 1,61562 0 00E+O
14504E-03 807 81 1,615 62 0 00E+00

2 65E+01
3 87E+00
5 28E-02
5 57E+00
1 226-03
1 27E+02
1 54E-02

22500 3 077E+06
27500 Z520E+06
3S000 1 905E+03
5 0000 6 409E.02
7 0000 7 053E+01
11.0000 7 890E.0

17500 4 317E+10

807 81
Kr-85
No.237

1.615 62 0 00E+00 6 08E-04
1,615 62 0 O0E+00 6 34E+01 L0 00E+00 7 72E-03

Pa-231 2 26E-06 52E-06
Pt-210 1t2612E-10 807 81 1 02E-07 04E-07
Pm-147 I 2952E-0 807 Al

1.__ _ _ __ ow, o . I 2.09E+01
1 7549E-02 807 81 1.615 62

2
807 81 1,615 62 0 00E+00 3 46E-01 6 92E-01

1,615 62 06OE+00 197E-01 394E-01807 81
Pu-241 6277E-02 807 81

L
2.12E+01 425E+01

Pu-242 3 6329E-07 807 81
44444E-10 807 81 1.61562 000(E+

4
7-

9714E-14 807 81 1,615 62 0 OOE+00

Se-79
Sn-126
Sr-90
Tc-99

1 81 1,615 62 0 00E+00 i 65E-04
781 1t615 62 000-E+00 1 04E-02
r8i 1,615 62 0 0oE+00 9 35E-03

2 09E-02
1 87E-02

1.7092E+0O
4-2239E-04
7 7260E-12
5 8497E-08

1 38E+03 2.76E+03
807 81
807 81
807 81

3 41E-01 6 82E-01
1,615 62 0 OOE+00
1.615 62 0 00E+00

807 81 1,615 62 0 OOE+00
TI-208
U-232
U-233
U-234
U-235

807 81 1,61562 0.00E+00 358E-05 7.16E-05
-w r v 1.010,04 UOOIO+OO 9r.2E4-

1,61562 0006+00 2.42E-06
1,61562 000E+00 1A9E-01

0 00 3 48E-03 I2R4F3n

4.85E66-
2.99E-01
3t Af48E4

Thermal Power
Nominal Heat Bounding,

Output ' - l Heet Output
(Wattss I (Wattsi

-

-i7235E-06
U-236 1 5493E-05
U-238 -4 2851 E-09
Y-90 1 7094E+00
Other Radiionuckies

-. - -----1 R1' RX
,WU W I LZatU4 Z5EUL42 t t1 7E1.01 3.42E01

6 76E-04 6 72E-04 6 76E-04 Total Total
2 0 00E+00 1 38E+03 2 76E+03

1 39E+03 2 78E+03 I
rI=-]

_ A

uey. BrupSummnry, and Chlecks - -r A
a _ 7

*mq'a' e o..e....-usn aunary
From SFv)

Reactor Moderator UGrT WATER _
Fuel Cladding AUJM

BOL HM Constituents U
BOL Enrlchmeni % 44 43904151

I t. v I

_ Used
_ U.J4 HWATER

Basis for Parameter Differences:
Ths Template was ree a tf e slswng reasons
nTs ki rathdies ATR Teipale on at bt one praneter (enrichnent) realng ATR a reasonable
nuatk

UALUM
U

J 60to100 I

IBurnup Summary (MWdf F
L IEasis lor u ur u risig in esisinase-

Nominal I 80781
Bounding I 161552

Nonal burrup caloiated lmm rie [eavy metal eas desfsyet
Soidng buan assued to be tice renoial how

Checks h

Estmrated Bumupr
OGhven Burnup

Nom.nal
Boundilng-

Estimated EOL HM/GIven EOL HM
1021

'Reactor stestdown. core removal storage, shipitng or other date conhl^mg tha Irradatlon ceased tor fuel

'Total bumrup for at fuel assocated with fhi worksheet must be dvided by S0OL heavy metal mass to get speific buritr vahies (MWdvMIT)

DOE/SNF/REP-078 March2003
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Fuel Radionuclide Inventory Worksheet --

XL Fuel "Template lnformato -,

Fuel Name ATSR
SNF ID s 17

Fuel Units a Descr 20 -19 FLAT PLATES

Heavy Metal Mass: SL0.; EOLt321kg
ROD Storage Site SRS

'Fuel decay Start date 1988
Estimates as of: 20u10

Temptate ATR (Lght Water, Alurn . 60 to 100b. U)

aTemplate Bumup(MWd) 3672
Template BOL Heavy Metal Mass (PT) 000116689

Temepte D-eavTime 20 years

Estimated
Canister usage

18"x1O
056

_ 
.

L.-
- -. .. I I~- --- . .

b - Yn- Yb --.. "vr
!L1.Estnimates iI -.. - ' n

, Photon Total

CVMUWd Fom Nominal Bounding Fuel Inittal Activity - Nominal Fuel - Bounding Fuel Enegy Photonstsec

iTempbte - FuelBumup (MWd) Bumup (MWd)'- (Ci) - Inventores(C) - Inventones(CP) Group ' (bounding)
n - W - A26nfr 202E-06 I Ava MeVRadionuclide

6 6313E-10U
0 00E+00 6i0 E4-00

2 D060E-03 0-_ 0150- 320E-14

0 0250 6673E+134 2429E-07 3,039 93 3,039 93 0 0DE+00 1
O 0375 2820E-13

Am-243 1 4899E-( S93 3,039 93 o WE+W0

S 93 3,039 93 0 00E+w0
-C-14

CI-36
Cm-243

-j Cm-244

1 74E-05 0 0575 6234E-13
5 7135E-(
1 1 93 3,039 93 0 00E+00 3 991E-29 0 1250 43767E13

3.039 93 3,039 93 5 - S9wE-04 0 1250 ZS49E-13

3.039 93 3,039.93 8 92E-02 02250

CO-60
Cs-1 34

3,039 93 3,039 9 62E-02 1 62E-02

3,039 93 9 59E+00 9.

i 4477E-06
2 0313E+00
2 4513E-02

3,039 93
3,039 93
3,039 93
303993
3.039 93

3,039 93 0 WOE+00 1 05E-02
3,039 93 0 WE+00 618E+03
3,039 93 0 w0E+00 7 45E+01
3,03993 0 00E+00 1 46E-01

1 _ 0 85CO 39^2E12
_ 12500 2228E-t2

= 17500 1 023E+11
=+01 - 22500 8 970E+06

Eu-155
3039 93 0 0E+00 3 77E-01 3 77E-01 I 27500 5 071E.06

Fe-55 1.2397E-04
I H-3 4 5697E-03

I -1 97.5300E-07
INn-2qt 9 5561 E-06

3.039 93 3,039 +01 I 39E+Ot

3,039 93 3,039 2.29E-03 2.29E-C

3,039 93 0OE+0OO 3.30E+02
) OOE+OO 2 90E-02 1 630E+01

Pa-231 2 03594-09
Pb-21 0 4_9728E-11
Pni-147 4 8502E-02

Pu-238 1 8254E-02
Pu 4.2810E-04
Pu-240 2 4368E-04

0 OOE+OO
3,0-993 0 OOE+00
3,039 93 0 OOE+00
3.039 93 0 OOE+00

6
6 9E-06
51 SE4

5 SSE+01
W ma oWT 0M O OOE+OO01 1.30E+00 1.30E+00

3,39 93 3039 93 0 O0E+00 7
o^^^o ̂  n^ o^ nn^~nn

'.41E-01 741E-01
02E+02 1 02E+02
IOE-03 1.10E-03

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

,_ Sn-1226
Sr-90

)2 3,w9V 93

3-6329E-07
22854E-10
1t2426E-14

3;039 93 3,039 93 0 OOE+00 1
3,039 93 0 OOE+00 6 95E-07
3,039 93 0 OOE+00 3 78E-11
3,039 93 OOE+00 1 93E-02 I 93E-02

3,039 93
3,039 93
3,039 93
3,039 93
3,039 93

3w039 93 0 OOE+00 3 93E42 3 93E02

3,039 93 3 52E402 3 52E402
5 85E+03 5 85E+03

'- Tc-99
Th-229
Th-230
Th-232
Ti-208
U-232

4 2239E-04
5 0953E-12
4 1885E08
1 9270E-14
4 602t'4E-08

3,039 93 0 0WE+00 1t28E+00
3,039 93 0 OE+00 155E-08
3.039 93 0 OE+00 t27E-04
3,039 93 0 OOE+00 5 86E-11
3.03993 O.OOE+00 1 40E-04

1 28E+W0

1.40E-04

1.2582E-07 3039 93 3.039 93 0.00E+W 3 82E-04 3 82E-04
8 9 3 3 , 9 U U J . O A 7 ACF-.5 7 R C I

I Thertmal Power
Noia Het.usn

U-233 2.58
U-234 184
U-235 -2 72
U-236 1 54
U-238 -428

t  Y-90 1 92.
O- ther RAchonmht

19 93 3,w0s993 U OwAt+WJ I Ci:>t
9 93 3,039 93 0 E+00 5 61E-4

9 93 0.00 1.28E-02 4 50E-

S 93 3,039 93 0 0WE+00 4 71 E-C

S93 000 129E-04 1 1SE-0

iornnal Hea Boundin
- Output HeatOutput-5 61E-01

3 t 28E402 _ _Mt _ , Wts ;-
2 4 71 E-02 7 s 1E.01 7.2sE.01

4 t 29E-04 I Total Total

3.039 93 3,039 93 5 8E+03 5 85E+03 I
S 88E+w3 6 88E+^w

RA ,rv. am Checis - -jA~~~~ ~ U.IcvaeM9WJ.-,-

Template Selection Summary
From SFD

Reactor Moderator LIGHT WATER

Fuel Cladding ALUM
SOtA HM Constitunts U

SOL Enrichment %

18urupSummary (MWd)_I m1p From SFD0 _

.t.ci ar D..nsete ^rences -

I
This Tamrpiale was tise fDrtie kiosrrg massrls
Ths *Al mnatt~es on aSl parseme~rs except enrilmenrt arnknown)

o

|Basis for burnup used In estimate:

Nors bursup set u b bo idirg tunep
IaO- _AA A F.. e°sy -. .=-r **r- -

.

Estimated

I 3,039 9W

Checks

zi-
EaMim ted Burnupl

Burnup Mtultiplier I Given Burnup Estimated EOL Hb/Gven EOL HbM
I t 021Nomhal tSO _

I Bounding 1 501 1 -

I 'Reactor shutdown, core removal, storage, shppitng or other date confirming that iradaton ceased for fuel

'Total bumup for all fel assodated wltt this worksheet must be dvided by BOL heavy metal mass Io get spedflic bumnup values (MWtdMT)-

4
I DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet -
L Ful anad Template Infmt outioL

Fuel Name: BABCOCK & WILCOX SCRAP
SNF 10 t 18

Fuel Units & Descr I CANISTER OF SCRAP
Heavy Metal Mass: BOL. , EOL=0 07kg
ROD Storage Sit: INEEL

'Fuel decay start date:
Estimates as of:

Template: (Worst Case)
'Template Bumup(MWd):

Template 0OL Heavy Metal Mass (MT). 0 001
Template DecayTime: 35

Estimated
1969 Canister usage.
2010 HIC

_-100-1

IL Estinates ^ , < Im 1. - xb b Y. - Yb I Gamma Sources

Radionuclide

, INoinl oudig ue I.. I Photon . Total
CafMWd From Nomina Bounding Fud Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see

Template Fuel Burnup (MWd9 Bumup (MWde (Cf) Inventorles(Ci) lnventroies(Ci) Group, . (bounding)
2 3072E-06 66 52 66.52 0 00E+00 1 53E-04 I 53E-04 fAvg MeV

000E+00 562E+02 562E+02 00150 8152E+13
I 1.12E+00 1.12E+00 I 00250 1 622E+13

0 0375 1 417E+13
C-14 1.2090E-01 66 52 66 52
CI-36 2 2849E-03 66 52 66 52
Cm-243 8 6624E-04 66 52 66 52 0 OOE+00 5.76E-02 5.76E-02

2230E+13
8 703E+12
6 821E+12
7 539E+12
3225E+12

Cm-244 1 6848E-01 6852 6652 000E+00 I 12E+01 1 12E+01 02250
0 OOE+00 1 87E+03 1 87E+03 I o.3750
0 OOE+00 2 27E-02 227E-02 I 05750 5244E+13

2 93E-02 2 93E-02 0 8500 2004E+12
Cs-137
Eu-1 54

I 40E+03 12500 1 401E+14

6 196E+10
Eu-155 6 8986E-02 66 52 66 52 0
Fe-55 2 9308E-01 66 52 66 52 OOE+00 1 S
1-1H3 2 43ttE-01 66 52 66 52 0IOOE+00 1 62E+01 1 62E+01
1-129 1 0618E-05 66 52 66 52 0 OOE+00 7 06E-04 7 06E-04 5 0000 7 036+04

[25 9882E-01 66 52 66 52 0

0

OOE+00 3 98E+01 3 98E+01 7000 8a 07E+03

1 04E-02 104E-02 11 0000 9219E+02

Pti-210 2 391 BE-
P^-147 I 69OoE-02 66S2 66 52 O0E+00
PU-238 -8 6120E-01 66 52 000 801E+01 C i17PU-239 -4 8440E-02 6652 000
P-240

2

7.

18E+00 0 00E+00 2 18E+00
0 OOE+00

PU-241
2 78E00
7 16E+02

Pu-242 -1 1
Ra-226 6 44O0E-08 66 52 66.52
Ra-228 5 9952E-07 66 52 6652 0 ooE+00 3 99E4
Ru-106 8 5526E-07 66 52

66 52
66 52 0 ooE+00 5 69E-05 5 69E-05
66 52 OooE+00 128E-02 1.28E-02

OOE+00 111E-02
0 OOE+00 1 32E+03
0 ooE+00 4S50E-01
000E+00 1 16E-04

1.11E-02

Tc-99 &67678E-03 66!
1 32E+03
4.50E-01
1 16E-04
3 91 E-04

Th-229 1.7488E-06 66 52 66 52
Th-230 5 8704E-06 66 52 6652 000E+00 391E-04

)8E-07 6652 66 52 0006.00 4 01E-05 401E-05
73E-05 66 52 66 52 0 00E+00 58 3E-03 5 83E-03

23706E-04 6652 6652 0ooE+00 1 58E-02 1 58E-02 Thermal Power
3 612E6-04 66 52 66 52 0 OoE+00 2 40E-02 2 40E-02 Nominal Hea Bounding
1.2788E-02 66 52 66 52 0 OoE+00 8 51 E-01 8 51 E-01 Output, - Heat Output
5 7486E-04 6652 66 52 6 02E-05 3 83E-02 383E-02 (Watts) (wats)
2 3485E-04 66.52 66 52 0 OE+00 1 56E-02 1 56E-02 6s5fE+01 6 63E+01

U-238 I 1581E-04 - 66.52 6652 749E-06 771E-03
Y-90 1 9804E+01 66,52 6652 0 00E+00 1 32E+03
Otther Radionucldes 4 6OE+03
TIL Tran islte Sdewon Sr m v . Ba Sr.- rv. Itan -I -N . . - MX 6 4

771E-03
1 32E+03
4 10E+03

Total Total

Template Selection Summary _ .
From SFD Used Bais for Parameter Differences:

Reactozr Moderdtor LIGTWTE Wont a-
Fuel Claddng SST SST/rconel lThs did dn' dcoely rnath any exN1s11 tiIate Ierlorn the worst case irfab was used

SOL HU Constituents Pu and U | U. Th, & Pu
BOL Enrlchment % 010 100

Bumnup Summary (MWd)a Basis for bumup used in estimate:
Front SFD Eat msted I

Nomrnal 662i Nwkial bip set equal ID buixxig bsus.g
Bounding 66 52 Bou=drq bumu estmated by arsurq EOL heavy met8 mass was twice S0U

jCheclks

Lj
Li
II

Estimated Burnup/
n. .. ,, ",,"a,,,uurnup wumpl er | Gtven E
.- rup iuiiiP.ier I -jien

Nominal
Bounding-I- 14.21

Estimaled SOL HMIGiven EOL HM
I l591 641

1421
, _ , , . . _ .

'ReactDr shutdown, core removal. storage. shqpug or other date corurning that inraiahon ceased tor fued

'Total bumup for alI fuel assodated with tbs worksheet must be divided by 6OL heavy metal mass to get specific bumup values (MWdMT)
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Fuel Radionucltde Inventory Worksheet - - .

,. Fuel and Templ3ate Inaet
Fuel Name: BER-Il HINMU (END BOXES) GERMANY

SNF ID if8S2
Fuel Units & Descr 6 - MtIR TYPE
Heavy Metal Mass BOL.Okg EOL=Olkg
ROD Storage Site SRS

'Fuel decay start date 1996
Estanates as of 2010

Template ATR (Ught Waler, AlIun .60 to 100%r., U)
'Template Bumup(MWd) 3672

Template BSO Heavy Metal Mass (M) 0 00116689
- - Temolate Decay Tie 10 years

Estimated
Canister usage

HIC
I 100

_ _

I .- - isnZ- -.
- t X . .E va m - x - - x. D - J b. . . .... - --. ..
,ll. ~ItU"17 im. .-" ---.1 - -- 4

Photon , Total

r CIIMWd From , Ntollnatl ' Bounding Fuel Initial Actvity Nommal Fuel Bounding Fuel Energy ' Photons/sec

Radionuclilde I- - Template - - - Fuel Bumup (MWd)' Bumup (MWd) - - (Ci) - , Inventones(Ci) Inventones(Ci) Group (bounding)

Ac-227 28404E-1 0 000 000 0 0E+00 OO0E+00 0 0E+00 Avg MeV

Am-241 14935E03 000 000 OOOE+00 00DE+00 OO0E+00 00150 O.00OE+000

Am-242m 4 4390E-07 000 0 00 0 OOE+00 0 0E+00 O.OOE+00 0 0250 0 000E+00

Am-24 1 4913E06 000 000 0 OOE+00 0 0E+00 O OOE+00 00375 0 00E+00
r.warc

C-14 000 000 E+00 0OCOE+O0 I O 0575 O OOOE+00

CI-36 E-32 0 00
A AA

1
0 WOE+00 0 00E+00

Cm-243 2 u967tl4i u UV
Cm-244 4 3001 E-05 000

Co-50 t 9798E-05 0 00
Cs-134 9 0795E-02 0 00

Cs-t35 3 4477E-06 0 00

_ Cs-137 2.5588E+00 0 00

Eu-154 5 4847E-02 0 00

Eu-t 55 1 9469E-02 0 00

Fe-55 1 7797E-03 0 00
H-3 8 0065E-03 000

* ' 1-129 7530WE-07 0 00

Kr-85 2 0705E-01 0 00

Np-237 9 5507E.46 0 00

0 WOE+00 0 WE+00 O 0850 0 OOO+900

E+Wo 0 WE+00
0 009.00 0 E+00

012SO O OOOE1+OO
02250 0 0000E+0
03750 0 00OE+00
OS750 0 oOOE.00
0.8500 0 000E+00

- 0 00E+00
000 0 OE+00 E+W

000 C -00E+00 12500 0 OOOE+00

000 +00 0 WE+00 2 7500 OOOOE+00
0 OOE+00 0 9E+00

I 0 OOE+00 0 0E+00
+00 0 00E+00 OWE+O0

E

22500 0 OOOE+00

275000 0.DE00090
5 5000 O.OOOE+00
7 0000 00000E+0
7 oooo 0 OOO+00
11 O000 O OOCE+OO

+00 0 OOE+00 OC

0 00E+00
00 009E+00 n

0 WE+W0

I Pa-231
P13-21 0

? Prr-1147
Pu-238

- I Pu-239
Pu-240
Pu-241
Pu-242

t 274 U uU 0 00E+00

t1 000 00 0 00OE+00
0 00E+00000 000

000 OC 0 00E+00 0 00E+00

000
2 4390E-04 I

3 00 0O0EE+00 0 00E+00
3 00 0 00E+00 0 00E+00
000 0O0E900 00 0900

0 00E+00
0 00E+00
0 00E+00
0 00E+00
0 00E+00

5.4058E-02

Fla-226
Ra-228
Ru-10D6

Se-79

0 00 - 0 00E+00
0 00 0 00E+00
0 00 0 00E+00
0 00 0 ODE+00

000
000
000
000
000

-+00 - 0 00E+00
E+00 0 00E+00

70 OOE+00 0 00E+00

1 1574E-05
2 4417E+00
4 2239E904
2 8568E-12

0 00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00
0 00 0 00E+00 009E+00
0 00 0 00E+00 0 OE+00
0 00 0 00E+00 0 00E+00
0 fr 0.00+0W 0 004+00

-0 00E+C0
0 OOE+00
0 0DE+00
0 00E+00
0 00E+00
0 00E+00

Th-229
Th-230
Th-23 nnnV

u w v w .
-

T1,208
__ U-232

U-233
U-234

U-235
* U-236

U-238
7 Y-90

m Other Rat

E-08 0 00 000
-07 0 00 0.00
-09 000 0.00
-04 0 00 0 00

E-06 - 000 0 00

E-05 000 00
E-09 000 0 00

C 000EE+00 0 00E+00
E+00 0 00+O0 Thermal Power

E+00 000E+00 Nominal heat - Bounding;

0 00E+00 0OOE+00

2 _ 009.00 000E+00 0 OOE+00
0 00E+w0 0 00E+00 0 00E+00
0 00E+w0 0 OOE+00 0 0.E+00
0 wE+00 0 0E+900 0009E+00

- 0 0wE+00 0 OOE+00

Output - Heat Output
(Watts)' (wfs) s
oOE+000 O00E.00

Total Total

2 4423E+00 000

L
Ir
Sr

F.Reactor Moderator I UGhWA
Fuel Cladding ALU

0OL HM Constauents U
BOL- Enrichennt I 100

FD Used Basis for Parameter Diffrences

WER UGHT WATER
IALUM I

M U
60100 ti-

_

Bumup Summary (MWdf '
.4- - - - -

-rv SFD ennmse--".. _r _ . z __._ . _.__

Basis for burnup used In estimate

Niai mp SSe lo be 2% of SOL hieavy wetal rre
i30i bsaswi lbe tei muveal bur - -

Nominal.
Boundng

Checks

___________ .1

-- '--1-
._

Estimated Burnupi
Given Bumup IBumup Mufli~lie

Bounding I Z I Z
Estimated EOL HMiGiven EOL HM

I i - 7

IReactor shoutdown. core removal. storage shipping or other date confi*nfig that irradiation Ceased for fuel

'Total burrup for al fuel associated wfth this worksheet must be divided by 904- heavy metal mass to get spedlic bumwup values (MWd`MT)
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Fuel Radionuclide Inventory Worksheet - I
L FueW ana Template Infurma don, ,,

Fuel Ntre BER-II [HMi (UALX HEU) GERMANY
SNF ID t 758

Fuel Units & Deswcr 112 -17 FLAT PLATES
Heavy Met Mass: BOL=20 653kg. EOL=12 074kg
ROD Storag Site. SRS

'Fuel decay start date 1998
Estimates as of: 2010

Template ATR (Ught Water, Alum, 6010 100., U)
iTemplate Burnup(MWd): 3672

Template BOL Heavy Metal ses (MT): 000116689
Template Decay towe 10 years

Estimated
Canister usage

18 x10'
1 4 67

11.Eshmattes, ̂  X. . * mxXb b Y. y, Gamma Sources-

Photon - Total
CVMWd From Nominal , Bounding Fuel Initial Activity Nomintl Fuel Bounding Fuel Energy Pholons/sec

Radionuclide Template.I Fuel Burnup,(MWde' Burnup (MWW> (Ci) inventories(0) Inventories(Ci) Group (bounding)

Ac-227 28404E-10 8,12467 16,249.34 000E+00 2.31E-06 4 62E-06 Avg MeV
Am-241 14935E-03 8.12467 16,24934 0 00E+00 121E+01 243E+01 00t50 22tOE+15
A-242m 4 4390E-07 8,124 67 16,24934 000E+00 3 61E-03 721E-03 00250 4651.E+14
Am-243 14913E-06 8A12467 16,249.34 0000E+0 121E-02 2 42E-02 00375 4055E+14
C-14 537217E-09 8.124 67 16,249.34 000E+00 465E-05 930E-05 00575 4284E+14
Cl-36 1 3124E-32 8.124 67 16.249,34 000OE+C0 1 07E-28 2 13E-28 0 0850 2606E+t4
Cmn-243 2 0967E-07 8,124 67 16,249.34 0W0E+00 t.70E-03 3 41 E-03 01250 1.823E+14
Cm,-244 4 3001E-05 8,124 67 16,249.34 0 00E2+00 3 49E-01 6 99E-01 0 2250 2238E+14
Co-60 1 9798E-05 8,124 67 16,24934 0W0E+00 I161E-011 3?22E-01 0 3750 1.003E+14
Cs-134 9 0795E-02 8,124 67 16,24934 0 WOE+W0 7 38E+02 I 48E+03 0 5750 t 628E.tS
Cs-135 3 4477E-06 8,124 67 16,24934 0OWE+00 2 80E-02 5 60E-0 080 7-944E+13
Cs-137 25588E+00 8,12467 16,24934 0OWE+00 2 08E.04 416E+04 12500 2585E.13
Eu-154 54847E-02 8,124.67 16,24934 0OWE+00 446E+02 891E+02 17500 9440E+11
Eu-1S5 I 9469E-02 8,124 67 16,24934 0 OE+00 1 58E+02 3 16E+02 22500 6.241E+10
Fe-5S
H-3
1-129
Kr-85

t 7797E-03 8,124 67 16,24934 000E+00 1 45E+01 89E+01 2 7500 8 708E+08
)0 E+00 6 5iE+01 30E+02 3 5000 1 037E+08

o 8613E+03 U2 0705E-01 1,124 67 16.2493
NO-237 9 5507E-06 8.124 67 16.249 34
Pa-231 1 2740E-09 8.124 67 16,249 34 0.00E+00 04E-05
Pb-210 1 1838E-11 8,124 67 16,249 34 0 00.E+ 62E-08 92E-07
Pm-147 67974E-01 8,12467 16,24934 O0E+00 552E+03 110E+04
Pu-238 1 9755E-02 8,124 67 16.249 34 0 WE+00 1 61E+02 3 21E+02
Pu-239 4 2838E-04 8,124 67 16,249 34 0 E0.00 3 48E+00 6 96E+00
Pu-240 24390E-04 8,124 67 1624934 000W.00 1 98E+00 3 96E+00
Pu-241 54058E-02 8,12467 16,24934 000E+00 439E+02 878E+02
Pu-242 3 6329E-07 8,12467 16,24934 O6E+00 2 95E-03 590E-3
Ra-226 8.3742E-11 8,12467 16.24934 0000E+0 6 80E807 1 36E-06
Ra-228 57734E-15 8.124 67 16249 34 0 00E+00 4 69E.11 9 38E-11
Ru-106 6.1356E-03 8,12467 16.24934 0000E+0 498E+01 997E+01
Se-79 129S36E-05 8,124 67 16,249 34 0 00E+00 1 05E-01 2 10E-01
Sn-126 1.1574E-05 8,124 67 16.24934 0WOE+00 940E-02 188E-01
Sr-90 2 4417E+00 8,124 67 16.24934 0 00E+00 1 98E+04 3 97E+04

L

Tc-99
Th-229

42239E-04 8.124 67 16,249.34 000E+00 343E+00 6.86E+00
8,124 67 16,249 34 0 00E+00 2.32E-08 4 64E-08
8.124 67 16,249.34 0 8E+00 2 06E-04 4 11 E-04
8,124 67 16,249.34 0000E+0 945E-11 1 89E-10
8,124 67 16,249.34 0 08E+00 379E-04 7.59E-04

0 ODE+00 I 07E-03 214E-03 Thermal Power
1 76E-05 3 52E-05

U-235 -2.7235E-06 8,12467 000
1 49E+00 2 99E+00
1.94E-02 4 15E-02

Nornnal Heat Bounding
Output Heat Output
(Watts) u (Watts)

2.52E-01 2.57E+02 5w14E+02
Total Total

Y-90 2 4423E+00 8.124 67
Other Radiomuclides 2 02E+04 4 04E+04

111 TmolteSeectonStmnmv.lttmnSwnt~v ailChck
Template Selection Summary _

From SF0 Used Basis for Parameter Differences:

Reactor Moderator- UGHTWATER UGhTWATER
Fuel Claddig [ ALUM

BOL HM Conetlluents U U
BOtL Enrichment % 93 03245367 60 to 100

Burnup Summary (MWd)l Basis for bumup used In estimate:
From SFD Estimated

Nomtnal 8124 67 N tm cataetrmthe t rea laia mm; dtsmyed.
Boundng 16t24934 bum tenup assume ID be twce rewi buinal

Checks

Estimated Bumupl
Buu MMM r Given Bumup Estimated EOL HMIGIven EOL HM

Nominal t25 t04
Bounding 250

Reaclor shutdown, core removal, storage. sthpperg or other date confiming that IrrarSation ceased for tuel

'Total bumrup for al fuel associated wtit this worksheet must be dvided by 80L heavy metal mass to get speafic bumrup values (MWdUMT)

L

DOEISNF/REP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet - - - -

yFoel mid Template lfornm 1io
Fuel Name BNL MEDICAL RX (BMRR)

SNF tO# 21
Fuel Units & Descr. 40- CYLINDRICAL SECTiONS
Heavy Metal Mass BOL=6 188kg EOL=8 124kg
ROD Storage Site SRS

'Fuel decay start date 1989
Estimates as of 2010

Template ATR (Light Water. Alum_ 60 to 100%b. U)

Iremplate Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MT) 000116689

Temitslae Decay Time 20 years - -

Estimated
Canister usage

18"x1o0
i 111

1. Estirnatmes- , , >- m n _,, -- Xb - - - b Y. _ . Yb Gamma Sources

CWMd From Norinal Bounding Fuel lntital Ac-ivity Nominal Fuel, Boundmig Fuel

Radionuclide - -Termplate - F- Fuel Burnup (MWd)? Burnup (MWd)
2  

(C1) lnventores(CI) lnventones(C)

Ac-227 66313E-10 1,007.63 2,01526 - OOWE+00 668E-07 - 1.34E-06

Am-241 2 0060E-03 1,007.63 2,015.26 0 OOEn00 2 02E+00 4 04E+00

a -Phffton To.tal
- Energy Photons/sec

.' Group (bounding) .

Avg MeV
00150 2127E+14
0 0250 4 424E+1 3
0 0375 3.8586E13
0 0575 4 132E+13

Am-242m 2,015.26 0 WEt+W 4

Am-243
C-14

1.007 63 2.015.26 0 00E+00
1.007 63 - 2,01526 0 C
I 007 6 2 01 2 64E-29 0 0850 2497E+13

C | ,W . W f_.V .

1 6443E407 1,007 63 2,01 I 66E-04 3 31 E-04

2 9330E-05
5 3186E06

2 96E-02 5 91E-02

CO-60 - 0 .E+00 36E-03

Cs-1 34 3 2,01526 - 0 00+00 318E+00
3 2.01t526 0 6E+00 3 47E403Cs-135

' Cs-137 2.0313E+00 1,007 63
Eu-154 2.4513E-02 1.007 63

Eu-155 4 8175E603 1,007 63
Fe-55 12397E-04 1 ,007.63
H-3 45697-3 1,007.63

1 1-129 7.5300 7 1,007.63
KIr-85 1 06506-01 1,007.63

J Np-237 9.5561E606 1,007.63

2.015 26 0 WE+00

1 07E602
6 36E+00
6 95E03
4 09E+03
4 94E+01
9 71 E+00
2.50E-01

01250 1 6S0E+13
02250 2 SSE+13 -

0 3750 9 380E+12
0 5750 1 530E+14
0 8500 2587E+12

- 12500 1477E612 --

1 7500 6779E+102.015 26 0 00E+00
2.015 26 0 00+00 22500 5.947E+06

2,01526 -- 2.7500 3.362E+06
921 E+00 3.5000 1.544E+04

7.59E-04 1.52E-03 5.0000 8 734E+02
t 09E+02 - 2 t9E+02 7.00

0 0E+00 9 63E-03 t 93E-02 t 1 .OCo

Pa-231 2 0359E-( 0 0WE+00 2 05E06

Pb-210
Pm-147

i Pu-238

- 2.01526
1.007 63 2.01526

0

ci
00E+00 5 C

54E-02 1,007 63 E+01

4281OE-04 1,007 63 431E-01 8 63E-01

2 4368E-04 1,007 1 2 46E-01 - 4 91E-01

Pu-241 33415E-02 0 OOE+00 - 3 37E+01 6 73E+01

Pu-242 3.6329E-07
Tia-226
RaTE-2-28

22854E-1
12426E-1

1.00763 2,01526 0 00E+00 3.66E-04 7.32E-04
1,00763 2,015.26 - 0OOE+00 - 2.30E-07 461E-07

1,00763 2.01526 OOE+00 - 125E-11 250E-11

1,00763 2,01526 000E+00 641E-03 128E-02

1.00763 2,01526 - OOE+00 1.306-02 261E-02
- Ru-106
I% Se-79

* - Sn-1126
Sr-90
Tc-99
Th-229-
Th-230

1.007 63
1 9248E+00
42239E-04
5 0953E-12
4 1885E-08

1,007.63
- 0O0E+00 1 17E602 233E-02

0 00E+00 1.94E+03 3 88E+03
0 00E+00 4 26E-01 8 51E-01
0 00E+00 - 13E09 1 03E-08

2,015.26 0 00E+00 - 4 22E-05
I- Th-232

TI~W5-28
1- U-232

U-233
U-234
U-235
U-236

1,007 63 2,01526 ODE+00 1 9
- 1,007 63 - 2,01526 0 00E+0D 4 6

1,007 63 2,01526 0 00E+00 12

1,007 63 2,01526 0 00E+00 2 6
1,007 63 - 2,01526 0 00E+00 1 8

E-OSt
_-04 Thennal Power

E-06 Nonmnal Heat, Bounding
E-011 -0 OupueHat Output

-06 - - 1,00763
,05 - 1,007 63

0 00 124E-02
2.01526 0 00E+00

124E602 /Wtts) ' (Watts)
312E-02 .2AOE+01 4 80E.01
1.53E-04 - -Total Total -_ OA7t) 1A

9 1.0070 6 OO 1"

I-

54E+00 1.007 63 .94E+03 3886.03 -

.95E+03 3 90603

w s - sevoLC fiBasistor Parameter Diferences: -

Reactor Moderator I
Fuel Cladding

OL HM Constituents:
BOL Enrichment % _ I - � . ___ __ - I -

s
a

I
R-.Bnu Summarv iUWdI . i Basis for burnuo used In estimae' -

--- I - -.- ~
Froms SFD I Estnria-

Noundinal
Churedcgs

Checks

1.007 6
- -2 0152

Estimated Bumup/
Ghven Bumup

5i

onrial tiersti calailated tom he heavy metal mass desWoyed
Bwnhdng bumrW assurried I be hie re snal bxupis

_ Estimaed EOL HIGWien EOL HMBurnuo Mounitlier

Normnal I 052
| Bounding I 103 -

__ 'Reactr shtdowwn, core removal storage, shipping or other date confirming that Irralation ceased for fuel
0
Total bumup for at luel associated with lias wo hee must be dvided by 0OL heavy metal mass to get specific butaup values (MWd`MT)

I DOE/SNF/FIEP-078
-Revison 0t

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel an Template Infrdtion _ Sj

Fuel Na"e BSR ,
SNF tD 4: 31

Fuel Units & Descr 41 - 19 PLATE MhTR ASSY
Heavy Met iMass BOL.7 a56kg EOL.6 941kg
ROD Storage Site: SRS

'Fuel decay start date: 1991
Estmantes as of: 2010

Template ATR (Ught Water. Alum. 60to100%. U)
"Temptate Burnup(MWd): 367.2

Templte BOL Heavy Metal Mas (MT): 0 00116689
Template Decay Time 15 years

Estimated
Canister usage

18'x10'
1 171

11. Estimnates u tm X x - - b Ya. Ye Gamma Sources

.. .- Photon - . Total
CuIMWd From Nominal Bounding Fuel Inbtial ActivIty Nominal Fuel, Bounding Fuel Energy Photonsisec

Radionuclide Tepate - Fuel Burmup (MWd)e Bumup (MWd)' (Cl) tnventones(Ci) lnventoie(Ci) Group (boundig)

Ac-227 45561E-10 86586 - 1,73172 000E+00-- 397E-07 794E-07 Avg MeV
Am-241 1 7832E-03 86586 1,731 72 0 00E+00 1 54E+00 3 09E+00 a00150 2066E+14
Arn-242m 4 3410-E07 86586 1,731 72 000E+00 376E-04 7 52E-04 00250 4308E.t3
Arn-243 1 4907E-46 865 86 1.731 72 0 00E+00 1 29E-03 2 58E-03 00375 3 762E+13
C-14 57162E-09 86586 1.73172 000E+00 495E-06 990E-06 00575 4011E+13
Ci-36 1 3124E-32 865 86 1,731 72 000E+00 1 14E-29 27E-29 0 0850 2 430E+13
Cm-243 1 8568E-07 865 86 1.73172 0 00E+00 1 61E-04 22E-04 - 0 1250 1 666E+13

3 07E-02 15E-02 02250 2.093E6t13
1 78E-02 0 3750 9 171E+12

0.5750 1 489E+14
Cs-135 3 4477E-06 865 86 1,731 72
Cs-137 22800E+00 865 86 1.731 72
Eu-154 3 6656E-02 865 86 1.73172 0 00E+00 317E+01 6.35E+01
Eu-1 55 9 6841 E-03 865 86 1,731 72 0 00E+00 8 39E+00 1 68E+01

1,73172 000E+00 407E.01 &14E-01
524E+00 1 05E+01

Kr-85 1 4989E-01 - - 8858
Np-237 95534E-06 865 86
Pa-231 1 6550E-09 865 86

0.8500 3.536E+12
12500 1 786E+12
1 7500 7484E+410
22500 9.363E+07
2.7500 5.627E+06
3.5000 3576E+05
5.o0oo 8276E+02
7 0000 9165E+o1
11 00o0 I 029E+0t

lI
1,731.72 000E+00 827E-03 16
1.731.72 0 00E+00 I 43E-06 2 8

Pb-210 26631E-11 86586 1.73172 000E+00 2.316E-08 4 61 E-08
Pm-147 1 8156E-01 865 86 1,731 72 0 00E+00 1 57E+02 3 14E+02
Pu-238 1 8990E402 865 66 1,731 72 0 00E+00 1 64E+01 3 29E+01
Pu-239 42838E-04 865a6 1,73172 000E+00 3.71E-01 742E-01
Pu-240 24379E-04 86586 1,73172 000E+00 21E6-01 422E601
Pu-241 42511E-02 8656B6 1,731.72 000E+00 368E+01 736E+01
Pu-242 3 6329E-07 665 66 1,731 72 0 00E+00 3.15E-04 629E-04
Ra-226 14725E-10 86586 1,73172 000E+00 127E-07 255E-07
Ra-228 8 9760E-15 865.86 1.731 72 0 00+00 7 77E-12 1 55E-11
Ru-106 1 9752E-04 865.86 1,73172 0 00E+00 1 71E-01 3 42E-01
Se-79 12933E-05 86586 1,731 72 000E+00 1 12E-02 224E-02
Sn-i 26 11574E-05 865 86 1,731 72 0 00E+00 1 00E-02 2 00E-02
Sr-90 21680E+00 86588 1,731 72 000E+00 1 88E+03 3.75E+03
Tc-99 42239E-04 865 86 1,731 72 00E+00 3 66E-01 7.31E-01
Th-229 3 9270E-12 865 86 1.731 72 0 00+00 3 40E-09 6 80E-09

865 86 1,73t.72 000E+00 291E-05 581E-O5
1 731.72 000E+00 1 34E-11 2.68E-1I
1,731.72 0 00E+00 4 04E-05 8 09E-05TI-208 4 6

1 13E-04 226E-04 Thermal Power
L.1233 2-3739E-09 865 86 1,731.72 000E+00 2 06E-06 4.11E-06
U-234 1 8423E-04 86586 - 1,731.72 000E+00 1 60E-01 3.19E-01
U-235 -2 7235E-06 865 86 0 00 158E-02 I 35E-02 1.58E-02
U-236 1 5493E-05 865 86 1,731 72 000E+00 134E-02 2.68E-02
U-238 *42851E-09 86586 000 1 79E-04 1.75E-04 1 79E-04
Y-90 2 1686E+00 - 86586 1.731 72 000E+00 1 88E+03 376E+03

Nobminal ieat Bounding -
Output i Heat Output
(Watts) ' (Watts)
2.34E+01 4 6sE+o1

Total Total

Other Radonucitdes 1 88E+03 3 77E+03
mU. Template Selection Slansury. Burimp Sumtqinary. ad Checks , >
TemPtate Selection Summery - - -

From SFD Used Basis for Parameter Differences.
Ractor Moderator LGhTWATER UGHTWATER

Fuel Claddamg ALUM ALUM
BOL HM Constiuets U U

0OL Enrichment % 9323369049 60 to 100

Bumup Summary (MWdcu Basis for burnup used In estimate
From SFD -Estnmted

Nominat 1865.86 N nl urrucaa tlee em *ey met mass destroed
Soundmg- 1,731 72 Boudngbrn t ass"me lo bet nncer~ai turrp

Checks

Estimated turnupf
Burnupliplier Given Burmup Estimated EOL HMWGveun EOL HM

Nomkial 0 35_ 101
Bounding o 70 . .

L
L~

'Reactor shbut na core reassoval, storage. shippsig or other date dofirming 0 ihrradation ceases tor gtel

'Total burnup tor atl lue associabte with this worksheent rnust be cfdvede by BOL heavy rettal rnass to gett speaic, bsurnp values (-edlMT).

DOE/SNF/REP-078
Rtevisioi 0

March 2003
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Fuel Radionuclide Inventory Worksheet I --

I C. Fuel and Template Infurnabeno _a

Fuel Nane: CANDU
SNF ID N 979

Fuel Units & Descr 4 - ROD
Heavy metal Mass B- ; EOLu49 32kg
ROD Storage Site INEEL

'Fue decay start date 1964
Estimates as of 2010

Template HFBR (Heavy Water. Zirc.. to 05%. U)

"Tenptate 8umup(MWd) S
Template SOL Heavy Metal Mess (MT) 0 00034251

Template Decay Timne 35 years

Estimated
Canister usage

18tx15
014

a.- S .. Y. fi uam ~ re
_. I11 Flm ta I-, er m Xb b Y. Y. I Gamnma Sources

Ml

I

*..- *, .*Photon Total

Cei/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)
2  

- . (Ci) lnventones(CI) lnventories(Ci) Group (bounding)

Ac-227 4 6920E-09 47,275 85 47,275 85 0 O0E+OO 222E-04 2 22E-04 Avg MeV

Am-241 2.2880E-02 47,275 S5 47,275 85 0 ODE+00 - 1 08E+03 I 08E+03 0 0150 3298E+15

Arn-242m 3 5400E-06 47,275 85 47,275 85 0 00E+00 I 67E-01 1 67E-01 0 0250 6SME+14

Arn-243 2 0580E-06 47,275 85 E+00 9 73E-02 9 73E-02 I 00375 6010E+14

C-14
Cl-36

\.. Cmn-243

1 1264E-03 5 85 0 OOE+00 5.33E+01 5 33E+01 0 0575 6.508E+14
47.275 85 0 OOE+00 3 96E-06 3 96E-06 t
47275 65 0 OOE+00 2 38E-02

Cm-244 47275 85 0 00E+0O - 4 94E-01
47,275 85 0 OOE+0O

47,275.85 47,275 85 0 0
7.9140E-06 47,275 85 47,275 85

Cs-137 1.4316E+00 47,275 85 4
+00 3 74E-01 3 74E-01 o0S500 2904E+13
+00 6 77E+04 6 77E+04 12500 2.393E+14
E+00 321E+02 321E+02 - -- 17500 7.871E+11
E+OO 2 97E+01 2 97E+01 1 22500 1261E+09

Eu-154 6.7900E-03 4
Eu-1 55 62800E-04

F Fe-55 5 7480E-05 47,275 85
I H-3 2 3800E-02 47,275 85

1-129 7.5020E-07 47,275 85
_ Kr-85 3 8220E-02 47,275 85

Np-237 5 5780E-06 47,275 85
Pa-231 7 8820E-09 47,275 85
Pb'210 4 3840E-09 47,275 85
Pm-147 9 9500E-04 47,275 85

IJ P238 6 4240E-03 47,275 85
- Pu-239 1 8744E-02 47,275.85

Pu-240 8 3540E-03 47,275.85
Pu-241 1 4606E-01 47,275 85
Pu-242 2 0400E-06 47,275 85
FRa-226 1.1804E-08 47,275 85
Ra-228 1.1864E-09 47,275 85

r,275 85 0001+00 2 72E+00 2.72E+00 1 27500 8 066E+07
47,275 85
47,275 85
47,275 85

0
OOE+00

1.81+03 -70000 1 149E.,4
264E-01 110000 1 303E+03

OoE+00 1 13E+C

3 73E-04
2 07E-04 2 07-04

E00 4 70E+01 4 70E+01
0 WOE+00 3 04E+02 3 04E+02

47,275 85 0 00E+00 - - 8 86E+02
47275 85 0 00E+00 3 95E+02

8 86E+02

47,275 85 008E+00
47,275 E5 0 00E+00

5 61E-05 5 61 E-05

FRu-1 06 32580E-10 1.54E-05 1.54E-05

Se-79 47,275 85 000E+00 5 92E-01
47,275 85 000E+00 5 70E-01

5.92E-01

47275 85 47,275 85 0 00E+0
t1A.^,F s^,4 47275 8S 47.275 8S - I

Th-229 4 3480E-09 47,275 85
Th-230 1 0760E-06 47,275 85
Th-232 1 1926E-09 47,275 85
TI-208 4 6200E-08 47,275 8S5
U-232 I 2406E-07 47,275 85
U-233 9 1620E-07 . 47,275.85
U-234 2 3440E-03 47,275 85
U-235 -2.3296E-06 47,275 85
U-236 2 6620E-05 47,275 85

17,275 85 S
2 09E+01
2 06E-04

5 09E-02 5 09E-02
U
0

10 5 64E-05 5 648E05
E+OO 2 18E-uT3 2 18E-03

E+00 5 87E-03 5 87E- 3 Thermal Power
+0 4.22at 4 A Nom^a nea onAin,,C%.^ __g ULA.............._

;+Du 4.mtwE0 4 B3E khz

S 000E+00 1.11E+02 11E+02
1.07E-02 0.00E+00 1 07E-02

S - 000E+00 126E+00 1.26E+00
_~~~~~ ~ 1e n nL.r .^ ^ n_

mornmai n ^ eat bounrihng
-Output He-at Output
(Watt) /Wat ts)

8.89E+02 8.59E402
_oa . Totl

I U-238
1.-4' VW9-

- O~ther F

-1 3.12E-02 - 2 4Vt.0Z 3 IL-W< Total Total

Template Selection Summary
From SFB

Reactor Moderator HEAV WATER HEA
Fuet ClAdchng" ZlRC_

BOI HNM Constituents U
cOL E Crladdngt %- _

47,275 85 008E+00 5 98E+04 5 98E+04
- - - 6 45E+04 6 45E+04

Basis for Parameter Defferences,
Tbls Teelatle was used tor tle dlowrsg reasons_
Tie lue imatcres, n al para,5eters weet erenirnet (urkn^m)

VA WATER
ZtRC

Ramia t1e Ii.-n, aisad In ashimate'Burnup Summary (MlWdp
From SFD

Nombia t _
Bounding I

EstimatedEstimated
47.275 B
47,275.85

Nwrial burnup #et eq" to btowiri bsrraup
tAmung tens. estimated by asur B0L heay metal rass was te ED.

Estimated EOL HM/Given EOL HU -

Checks

Estimated Burnupt
Burnup Multiplier I Given Bur.,up

Noenlnal| 32.833 - 2591
# Bounding 32A - -

_A 'Reactor shutdown. core removal, storage. shppig or oter date conlirmirtg iatlr radalion ceased fr uel

"Total burmip tor all tual assocated with Was wortsheet must be dtvded by 0OL heavy metal mass to ge spedfic bumnup values (MWd/MT)

- DOEISNI'/REP-078
RevIsion 0
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Fuel Radionucibde Inventory Worksheet
L Fuel and Template InfrnullisS;

Fuel Name: CVTR FUEL
SNF ID #- 37

Fuel Units & Descr. 34 - RO
Heavy Metal Mass: BCL68 656kg, EOL=67 47kg
ROD Storage Site: INEEL

'Fuel dea stat date: 1967
Estlmaies as of. 2010

Template. HFBR (Heavy Water. Zirc.. O to 5 U)
'Template Bumup(MWrd: 5

Template BSO Heavy Metali Mass (mT). 0_0003251
Te-ntate Deay rme 35 vears

Estimaled
Canister usage

18'x15
r 045

II. Etinates, 4 m X, X, b y Yb Gamma Sources
Photon Total -

CiIMWd From , . Nominal , Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)O (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 4 6920E-09 1,137 42 2,274 84 0 OOE+00 5 34E-06 1 07E-05 Avg. MeV
Am-241 22880E-02 1,13742 2,27484 0OOE+00 260E+01 520E+01 00150 1587E+14
Am-242m 35400E-06 1,13742 2,27484 000E+00 403E-03 805E-03 00250 3.2a7E+13
Am-243 2 0580E-06 1,137 42 2,274 84 0OOE+00 2.34E-03 4 68E-03 0.0375 2.892E+13
C-14 1.1264E-03 1,13742 2,27484 OOE+00 1.28E+00 256E+00 00575 3131E+13
0C-36 83760E-t1 1,13742 2,27484 OOOE+00 953E-08 1 91E-07 00850 1847E+13
Cm-243 50340E-07 1.137 42 2,27484 OOE+00 573E-04 1.1SE-03 0 1250 1 2196,13
Cm-244 1.0450E-05 1.137 42 2.27484 0 OE+C00 1.19E-02 2.8E-02 02250 1 591E+13
Co-60 64420E-02 1,137 42 2,274 84 OOOE+00 7.33E+01 1 47E+02 03750 6919E+12
Cs-134 7 9240E-06 1,13742 2,27484 0 OOE+00 9 OIE-03 I 80E-02 0.5750 1.21E+14
Cs-135 7.9t4E-06 1,13742 2,27484 0 OOE+00 9OOE-03 1 80E-02 0.8500 1396E+12
Cs-137 1 4316E+00 1,13742 2,27484 0OOOE+C00 163E+03 3.26E+03 12500 1152E+13
Eu-154 67900E-03 1,13742 2,27484 000E+00 7.72E+C00 154E+01 1 7500 3787E+10
Eu-155 6.28OoE-04 1.137 42 2,274 84 OOE+00 7.14E-01 1 43E+00 22500 6067E+07
Fe-55 57480E-05 1,137 42 2,274 84 0 OOE+00 6 54E-02 1.31E-01 275_0 3882E+06
H-3
1-129

1.137 42 2.274 84 - 0 OOE+00 6 34E-03 127E-02 I 11.0000 6.336E+01
7 8820E-09 1.137 42 2.274 84 0 OOE+00 8 97E-06 1.79E-05

Pb-210 4 3840E-09 1,137 42 2,274 84 0 OOE+00 4 99E-06 9 97E-06
Pn-147 91950E-04 1t13742 2,274 84 0 OOE+00 137600 2.26E+02
Pu-238 6 4240E-03 1,137 42 2,274 84 O ODE+OO 7.31 E+OO It46E+Ot
Pu-239 I 8744E-02 1,137 42 2,274 84 0 OOE+CO 2-t3E+Ot 4.26E+Ot
Pu-240 B 3540E-03 1,137 42 2,274e84 OOOE+OO 9.50E+00 I 90E+Ot
Pu-24t I 4606E-01 1,137 42 2,274 84 0 ID+0 1.6+0 3 3E+02
PU-242 2 0400E-06 1,137 42 2,274 84 0 00E+00 2.32E-03 64E-03
Ra-Z26 I t80-4E-08 1,137 42 2,274U8 OOOE+OO t.34E-05 2 69E-05
Ra-228 1 1864E-09 1.137 42 20274 4 7 OOE+0O 2 35E-06 2.70E48
Ru-tO6 3.2580E-tO 1,137 42 2,274U8 OOOE+OO 371tE-07 741tE-07
Se-79 t.2524EM0 1,137 42 2,274 84 O OOE+OO I 42E-02 2 85E-02
Sn-126 t.2052E-OS 1,137 42 2,274 84 O OOE+OO I 37E-02 2.74E-02
Sr-90 1.2638E+00 1,137.42 2,27484 OOE+00 1.44E+03 2.87E+03
Tc-ag 4 4t4E-04 1,137 42 2,274 84 U 0E0 02-0 I OO+0
Th-229 4a3480E09 137e42 2s274U OOE+O 495E-06 9389E106
Th-230 ItO760E-06 1tt37 42 2,274U8 OOOE+OO t22E-03 2 45E403
Th-Z32 I 1926E409 1,137 42 2,274 84 O OOE+OO I 36E{)6 2.71tE4S6
TI-208 4 6200E-08 1,137.42 2,274 84 O OOE+CO 5.25E-05 I 05E044
U-232 t.2406E407 1,13742 2,274U84 OOOE+OO I 4tE404 2 82E-44
U-233 9t1620E407 1,137 42 2,274U 84 OO0E+OO ItO4E-03 2 08E403
U-234 Z3440E403 1,137 42 2,274U 84 OOOE+OO 2 67E+00 5.33E+OO
U-235 -23296E486 1.137.42 0 00 2 67E403 2 09E-05 2-67E403
U-236 2 6620E405 1,137 42 2,274 84 O OOE+OO 3 03E-02 6 06E402
U-Z'38 -t 329tE407 1,13742 0 00 2.27E402 2.25E402 2.27E402
Y-90 t.2642E+CO 1,137.42 2,274 U4 O OOE+OO t.44E+03 2-88E+03
Other Radionuclides t.55E+03 3 tOE+03
M11. Template Selection Stmmary, Buraup Summary, and Cecks 5 .

Template Selection Summary ,_ -__
From SFr Used Basis for Parameter Differences:

Reactor Moderator HEAW WATER HEAW WATER T TeerpLate rwas ueea fr he lollosig reasos
Fuel Claddg ZIRC OR SST ZIRC The kWe rnatfs en al paraners except possity dai*,4

BOLHM Constituents U U
BOL Enrkchmenit % I 8 0 to 5

Bumup Summary (MWd) Basis for bumup used in estmate:
From SF0) Estinated

Nominal 1.1 37 42 N*W barp alciiairdm ft he" eavy ni ass destryed.
Bounding 2 274 84 8ourdnd tunie assuned io be teM ra burim

Checks

Estimated Burnup/
Bumup Muoti2r Given umup Estimated EOL HWGven EOL HM

Nornina tN t3 i t ot|
Bouncim. Z~127

'4

Thermal Power
Nominal Heat. Bounding-

Output ,, Heat Output
(Watts) (Watts)
209E+01 418E+01

Total Total

I
, I

11�

I

'Reacer sthutdown. core removal. storage, sippirng or other date confirmng that irradiation ceased tor reel

"Total bumcs tor aa fuel associated with is worksee*t must be divided by 6OL heavy metal mass to get specific bumup values (MWd/MT)

DOEISNF/REP-078
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Fuel Radionuclide Inventory Worksheet -

I IL Fuel and Ternplate Inforaentioat -~ C ,
Fuel Name, DR-3 (U308 LEU)(DENMARK)

SNF ID # 1059
Fuel Units & Descr- 3.4 CONCENTRIC TUB8ES

Heavy Metal Mass EOL.2 752kg EOL=2.517kg
ROD Storage Site SRS

'Fuel decay start date 1997
Esimriates as of: 2010

Template- HFBR (Heavy Water. Atuai, 10 to20%. U)

'Template Burmup(MWd) 15
Template SOL Heavy Metal Mass (MtT) Cl 000342S1

Template Decay Time 10 years

Estitmated
Canister usage

18'x1 0
I 0 08

U1. Fstimates -~, 1 - Im X. t b Y. Y. I Gamma Sources
Photon Total

CVUWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide I- -Template IFuel Bumup (MWd)
2 

Bumnup (MIA~d) ' (Cl) lnventorles(Ci) lnventories(Ci) Group (bounding)

Ac-227 3 5433E-110 224 12 448 24 OOO0E+i00 7 94E-08 t 159EO07 Avg MaY

Am-241 1 6993E-02 224 12 448 24 0 OOE.00 3 81 E.DO 7.62E.00 0 0150 5.845E,13

Am-242m 93333EC6 224 12 448 24 0 O0E+00 2 09E-03 4 I18E-03 0 0250 1.229E+13

Am-243-- 6 4067E-06 224 12 0 0375 1 077E+13

C,14 2 9653E608 224 1 1 .33E-05 0.0575 1.140E+13

i CS-36

v.- Cm-243
Crn-2441

Cs-134

5 9513E-35 IM3E-32 2 67E-32 I 0.0850 6.869E+12
24 0 00E.00 6.31iE-04 1 26E-03 0 1250 4 764E.12

448.24 0 OOE.00 3 62E.02 7 23E-02 I o.225o 5.898E.12
224 12 448524 0 006.00 1.36E-02

I'1567E.02 224 12 448 24 0 OOE+00O
1 �7p" "A 19 AAR 94

Cs-i137 2-5487E.00 224 12 448.24
Eu-i154 4 676DE-02 224 12 448.24

W Eu-i155 I 6533E-02 224 12 448.24
Fe-55 2 0373E-02 224 12 448.24

H38 1800E-03 224 12 448-24
-297 1600E-07 224 12 448-24

K-5I9547E-01 224 12 448.24
Np2736573E-06 224 12 448.24

Pa-231 I 6420E-09 224 12 4.4824
.2 P6-210 7 46IOE-15 224 12 448.24

Pmn-147 6 503E-01 224 12 448.24
Pu___________ 59807E-03 224 12 448 24
Pu-239 I 0320E-02 224 12 4-4824

- - u--240 5 4233E-03 224.12 4-48 24
Pu-241 6 0807E-01 224.12 448 24
Pu-242 3 07113E-06 224212 4.4824
Ra-226 6 1580E-14 224 12 448 24
Ra-228 4 9953E-iS5 224 12 448 24

a 91 "P-JY 994 12 445 24

2 .+03 1.2500 6099E.11
1 OE+01 1 7500 2.355E.10

3 71 Ei00 I'41E-i00 I 22500 I 424E.09
E-i00 4 57E-.00 9 13E.00 I 27500 3 051 Ei07

0 00E.00 I 83E+i00 3 67E-i00 1 35000O 3830E+06
0 OOE+i00 1 60E-04 321 E-04 1 500 1DO I075E.03
0 OOE.00 4 38E+01O 8 76E+
0 006E-00 I
000OE.00

-1415E-i02- - 292E-i02
1.34E.00 2 68E-a-0

0 OOE.00 2 31 E.00 4 63E-a00
0 0011+00 1.22E.00
0008.+00 1 36E-i02
0 OOE.DO

2 43E.00
2.73E-i02
1t38E-C3
2 76E-1 1
2.24E-12

~-a00 3 68E-a00

Se-79 1.2540E-05 2 816E-03 5 62E-03

Sn-I126
Sr-9O

1 1 0 0 OOE+00 2.SSE-03 S 1 IE-03
448 24 0 OOE-a00 5.23E-a02 T05E-a03__

224 12 448 24 0006E+00 9 76E-02
=13 224 12 448 24 O OOEa-00 5 I

1 95E-0l
1 12E-10
1 I 0E-0
4 46E-12

2 4613E-1lI 224 12 448 24
Th-232 9 9467E-115 224 12
TI-208 7.7667E-09 224 12
UL-232 - 2.1927E-08 224 12
U-233 2.7887E-10 224 12
U-234 3 0807E-07 224 12
U-235 -2 5341 E-06 224 12
U-236 1t3000E-D5 224 12
U-238 -1 4207E-08 224 12

1.74E-06 3 48E-06
0 916E-06 9 83E-06 I Thermal Power

IX)L-or
0 DOE44DGO 6 90E-05 1.38E-04 ~ -output Heat Output

(Watts) (Watts)I1I6E-03 5 97E-04 1.16E-03
0006E.00 2 91E-03 5.83E-03 I L6%E400 1.39E.O1

NW OTimr C

7 44E-04 7A1 E-04 7.44E-04 I Total Total
0 ODE+00 5.23E-i02 I 056.03

5 53E-a02 1.1 IE.03ladionucides
Tei.pT te Selectio Sueniir, Beapm Su-y and Clam

-- Template Selection Summary______
From SF0 Used

Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM

SOL. NM Constituents U U
OL Enrrichment % 19858291238 lOtoSO

BmpSummary (MWd)ra
f~mPFrom EFstimated

Nominal 2
Bounding E=4

- .-2*1 -u -a-,,

f assor buraupusedIn estimate, '

'4 2 orineal buritul ocaWse [rmm Re heavymetal emm destroyed
iT2mBonding buarrgasurrnedto be talce nomail buraip

IEstimiated Bumup/
Burnup Mulitlier Given Bumup Estimated EOL NM/Given ECOL HMt

Bounding 37 -n

- Reactor shutdown, core removal, storage. skippmng or other dale confirng Stat Irradaben ceased tor luel

"Total burnup for all fuel assodiated with lifss worksee mast be divided by B0O. heavy metal mass to get spedtfc bumup values (MWdMT)

DOE/SNFIREP-078
Revisio 0
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Fuel Radionuclide Inventory Worksheet
L Fud and TempGate lfo mi Gu

Fuel Nanes DR-3 (U3SI2 LEU)(DENMARK)
SNF 10 Jr 759

Fuel Units & Descr: 375-4 CONCENTRIC TUBES
Heavy Metal Mass: 80L.341 662kg; EOL.309 112kg
ROD Storwge Site SRS

'Fuel decay stil date: 1997
Estimates as of: 2010

Template. HFBR (Heavy Water. Alum , tO to 20%. U)
'Template Bumup(MWd): 15

Template OL Heavy Metal Mass (MT) 0 00034251
Template Decay Taw: 10 years

Estmateld
Canister usage

118x10
1042

U. Fstinates-,. m Xn Xb b Y. Yb Gamma Sources

Photon Total
CQ/MWd From Nominal, IBounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup(MWd)' Bumup(MWd)' (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 35433E-10 30,93763 61,87526 OOOE+00 1 l0E-5 2 19E-05 Avg MeV
Am-241 1 6993E-02 30,93763 61,875 26 000E+00 5.26E+02 1 05E+03 00150 8069E+15
Am-242m 9 3333E-06 30,937 63 61,875 26 0 0OE+00 2 89E-01 5 78E-01 00250 1697E.15
Am-243 64067E-06 30,93763 61,87526 000E+00 1 98E-01 396E-01 00375 1 487E+15
C-14 29653E-08 30,93763 61,87526 OOE+00 917E-04 I 83E-03 0s075 1574E+15
CP-36 59513E-35 30,93763 61,875 26 OOE+00 1 84E-30 368E-30 00850 9482E+14
Cm-243 28167E-06 30,93763 61.87526 000E+00 871E-02 174E-01 01250 6.576E+14
Cm-244 1 6140E-04 30,93763 61,875 26 000E+00 499E+00 999E+00 02250 8.142E+14
Co-60 60893E-05 30,937 63 61.875 26 0 00E+00 1 88E+.0 377E+00 03750 3650E+14
Cs-134 6.1567E-02 30,93763 61,87526 000E+00 1 90E+03 381E+03 05750 S082E+15
Cs-135 48607E-06 30,93763 61,87526 000E+00 1 50E-01 301E-01 08500 2.321E+14
Cs-137 2.5487E+00 30,93763 61,87526 000E+00 788E+04 158E+05 12500 8419E+13
Eu-154 46760E-02 30,93763 61,87526 0.00E+00 1 45E+03 289E+03 17500 3252E812
Eu-155 1 6533E-02 30,937 63 61.875 26 0 OOE+00 512E+02 1 02E+03 32500 1.966E+11
Fe-55 2 0373E802 30,93763 61,87526 000E+00 630E+02 1 26E+03 Z7500 4211E+09
H-3 &1800E-03 30,93763 61,87526 000E+00 2 53E+02 506E+02 35000 5287E+08
1-129 7.1600E-07 30,93763 61,87526 000E+00 222E-02 443E402 5S 1484Eo05
Kr-85 1.9547E-01 30.937 63 61,875 26 0 OOE+00 6 05E+03 1 21E+04 70 10 I S87E+04
Np-237 36573E-06 30,937 63 61,875 26 000E+00 1 13E-01 2 26E-01 11 0000 1 924E+03
Pa-231 1.6420E409 30,937 63 61.87526 000E+00 5 08E05 1 02E804
Pb-210 74600E-15 30,93763 61,87526 000E+00 231E-10 462E-10
Pm-147 65033E-01 30,93763 61,87526 000E+00 2018+04 402E804
Pu-238 s 9807E-03 30,937 63 61,87526 000E+00 1 85E+02 370E+02
Pu-239 1-0320E-02 30,93763 61,87526 000E+00 319E+02 639E+02
Pu-240 5A233E-03 30.93763 61.87526 OOE+00 1 66E+02 336E+02
Pu-241 60807E-01 30.937 63 61,87526 000E+00 1 88E+04 376E+04
Pu-242 30713E-06 30.93763 61.87526 OOE+00 950E-02 1 90DE01
Ra-226 61580E-14 30,93763 61.87526 OOE+00 1 91E-09 3818E09
Ra-228 4 9953E-15 30,937 63 61,875 26 0 OOE+00 1 55E-10 309E-10
Ru-106 82133E-03 30,93763 61,87526 000E+OO 254E+02 508E+02
Se-79 1.2540E-05 30,937 63 61,875 26 0 00E+00 3 88E-01 7 76E-01
Sn-126 1.1393E-05 30.937 63 61,875 26 0 OOE+00 3 52E-01 7 05E-01
Sr-90 2.3340E+00 30,937 63 61,875 26 000E+00 7 22E+04 1 44E+05
Tc-99 4.3540E-04 30,937 63 61,875 26 0 00E+00 1 35E+01 2 69E+01
Th-229 2.4973E-13 30393763 61,87526 000E+00 773E-09 1 55E-08
Th-230 2.4613E-11 30,937 63 61,87526 000E+00 7 61E-07 1 52E-06
Th-232 99467E-15 30,93763 61,87526 000E+00 308E-10 615E-10
Tl-208 7.7667E-09 30,937 63 61,875 26 000E+00 2 40E8-4 4 81E-04

U-232 2-1927E-08 30,93763 61,87526 000E+00 6 78E-04 1 36E-03 Thermal Power
U-233 2.7887E-10 30,937 63 61.875 26 0 OOE+00 8 63E-06 1 73E-05 Nominal Heat-, Bounding
U-234 3 0807E847 30,937 63 61,875 26 0 00E+00 9 53E-03 1 91E-02 Output -Heat Output
U-235 -2 5341E-06 30.93763 000 1 46E-01 6 75E-02 1 46E-01 (Watts) (Watts)
U-236 1.3000E45 30.93763 61,87526 0OOE+00 402E-01 804E-01 9*6E+02 1.92E+03
U-238 -1 4207E-08 3093763 000 921E.02 917E-02 921E-02 Total Total
Y-90 2.3347E+00 30,937 63 61,87526 0OOE+00 7 22E+04 1 44E+05
Other Radionuctldes 7 63E+04 1 53E+05

IU. Template Seiecdon Su mrv Burnup Sunary. and (C3sks .
Temptate Selection Summary

From SFD Used Basis for Parameter Diflerences:

Reactor Moderator HEAVY WATER HEAVY WATER
Fuel Cladding ALUM ALUM

SOL HU Constmtets U u
BO Enrichment % 19 7578539 10 to 20

Bumup Summary (MWd)' Basis for bumup used in estimate:
From SFD Est-mted

NomInal 30 937.6 Nxmw bica t Iated Iwm the heavy mretal mas destroyei
Soundeig 61 87526 BmMVt burnu assied I0 tie tMAe rxneal bumip

Checks

Estimated Bumupv
Burnup Multiper Given Bumnup Estimated EOL HIWGiven EOL HM

Nominal 2.07 | 1 02
Boundmng 414

'Reactor shutdown. core removal, storage. shppeg or other date conflmrgV that inariation ceased for tiel.

'Total burrup tor all uel assodaited with ths worksheet must be dvided by 80L heavy metal mass to get specific buimp values (MWd`MT)

LI
I-

I
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Fuel Radionuclide Inventory Worksheet

XFuel andlTemplate ion 2 ,
Fuel Name DR-3 (UALX HEU)(DENMARK)

SNF ID t 714
Fuel Units 8 Desc 88 - 4 CONCENTRIC TUBES

Heavy Metal Mass BO114-829kg EOLa 8kg
ROD Storage Site SRS

'Fuel decay start date 1997
Estimates as of 2010

Template HFBR (Heavy Water, Alimn, 40 to 1006. U)

Template Bumup(MWd) 164 6
Template BOL Heavy Metal Mass (MT) 0 000377

Temrilae Decay Time 10 years

Estimated
Canister usage

1 8x4 0
2 44 i

IK

U- iM. Estiales Ie . . m X. Xb. b Y. Yb Gamma Sources

ta~d-onu lA

Photon Total

Cu`MWd From Nonrunal Bounding Fuel Initial Activrty Nominal Fuel Bounding Fuel Energy - Photons/sec

- Template - Fuel Bumup (MWd)f Bumup (MWd)O (CD) Inventones(Ci) Inventories(C) Group (bounding)

1.3262E-10 5.276 81 10,553 63 0 00E+00 7 00E-07 1 40E-06 Avg MeV

59611E-03 5.27681 10.55363 000E+00 315E+01 629E+01 00150 1442E615

1.4332E406 5,276 81 10,553 63 000E+00 7 56E-03 1 51E-02 0 0250 3006E+14

Ac-227
\- Am-241

Am-242r

------

Am-243
C -14

I CI-36
CM-243

1- Crn-244

E-05 5,276 81 10,553 6 1 96E-01 3 92E-01

7 .. nio E-08A 5.276 Al 1 40E-04 2 80E-04
owlw-ue , - .vu.
4 4441 E-31
7272E-06
6 8226E-03
1 8117E-04

5,276 81 E+00 2 35E-27 4 69E-'

o 0375 2 720E+14

0 0575 2799E,14
0 0850 1 734E614
01250 1.302E+14
0 2250 1 464E+14
0 3750 6 467E+13

Co-60

10,553 63 0 00E+00 3 84E-02
10,553 63 0 00E+00 3 60E+01
10,553.63 0 00E+00 9 56E-01
10,55363 0 00E+00 1 61 E+03
10,553 63 0 00E+00 2.25E-02

1 1686E15Cs-134 3 0595E-01
0 8500 1 370E614

Cs-135
Cs-1 37
Eu-154
Eu-1 55

10.553 63 0 0 2 71 E+04 12500 3 443E+13

5276 81 10,553 63 1.23E+03 I 17500 94917E611

5,276 81 E+02 6 1OE+02 1 22500

2 5,276 81 1 03E+02 2 05E+02 2 7500

-8 1045E-03 5,276 81
1-129 6 6403E-07 5,276 81

* Kr-85 2 0620E-01 5,276 81
Np-237 31513E-05 5,276 81

-< Pa-231 6 0304E-10 5,276 81

- Pb-210 2 7017E-12 5,276 81

. 0Pm-147 34210E-01 5,276 81
3Pu238 1.6622E-01 5,27681

Hu239 6 9563E-04 5,276 81

Pu-240 37169E-04 5,27681

.+00 28E+01 8 55E+01

4.341E+10
6 487E+08
7.873E+07
4 568E+05
5250E+04

0.00E+00 50E-03
10,553 63 O00E+00
10,553 63 0 00E+00 11 11 0Xo0 6 020E+03

10,553 63 I e 6.36E-06
1 2 85E-081 0.553 63

+03 3 61 E+03
77E+02 1 75E+03

E+00 67E+00 7.34E+00
E+00 96E+00

T PU-241 2 1731E-01
PU-242 3 0911
Ra-226 1 9435

_.. Ra-228 6 1725

' 81 10,553 63 0 OOE+00
581 10.553 63 0.00E+00
5 81 10,553 63 0.00E+00
581 10,553 63 0 OE+00

15E+03 2 29E+03
63E-02 326E-02
03E-07 2 05E-07

1-26E-1 1 6 51E-11I
73E+01 7 47E+01Ru-106

Se-79
Sn-126
Sr-90

__- Tc-99
Th-229
Th-230
Th-232
TI-208
U-232
U-233
U-234
U-235
U-236
U-238

w - Y-90

2

0778EL-t
2339E-05
0194E-0S
4186E+00

5,276 81
5,276 81

10,553 6
10.553 63 0 OOE+00 6 51 E-02
10,553 63 0 OOE+00 5.380-02
10,55363 006E+00 1,28E+04
10,553 63 0 00E+00 2 01 E+00

t 30E401
1 08E-01

2550E+04
4 02E+00
2 12E-0810,553 63 0 0

10,553 63 0 OOE+00 320E-05 6 39E-05

5,276 81 10,553 63 0 C
5,276 81 10.553 63 O 0
5,276 81 10.553 63 0A
5,276 81 10,553 63 0o(
5,276 81 10,553 63 0 (

E-1 t 1 32E-10
2 57E-04 5 15E-04 _

1 45E-03 Thermal Power
2.52E-05 INomnal Hit ounding
5.03E-01 outputt Sa Hmoutpzut

-2.8661 E-06 5,276 81
1 6701E-05 5.276 81

000
1 0,553 63

1,28E-02 2.79E-02 1 (watts) (Watts)
8-81E-02 1 76E-01 2,08E+.02 4.16E+02
4.94E-04 5 43E-04 I Total TotalS b.^7^b01

39 bX/b 81l i

2 4192E+00 5,276 81 e1.28E+04 2 SSE+04

S,5_11 s.,,

1.32E+04 2 64E+04 I

Basis for Parameter Ilfferenes-

r

- i I f.- F-.- -

Reselrzr erar._r
Fuel Cladding

BOL HM Consttuentls

BOL EnrIchment %

ALUMU_ _

I - 4 101to __

-L - .. - - in - .- . t.D AA . _ Q ... _AA ;"w - \s .................... .

I3u mnup au Fniary I -- . I ~ ..

i10r.^h81 I
Boun.di^g_

From SFD Estimated
i 'V� .,

I 10-5M 631

NerwA baurp caatWd km tie h metal mas desd

ft.dg bani #sswed ID be twe nmw.l buar

EsMt maeed BuInup/
Burnup Multiplier Given Burnup Estimated EOL HM/Gzen EOL HM

I 101Nominal _
Bounding

'Reactor shutdown core removal storage shipping or ower date confrming that Irratdation ceased for fuel
5
Total bumup for an fuel associated witb his worksheet must be dviied by 0OL .heavy metal mass to get specific burmup values (MWdMT)

_^

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fad and TernpLte Irt, ,,,ioa,,

Fuel Neme DRESDEN I TH02AUO2 (LEU)
SNF ID 4. 44

Fuel Units & Desca. 1000- ROD
Heavy Metal Mass: SOL. . EOL-2382 Skg
ROD Storage Site: INEEL

Estimated
'Fuel decay stat date 1966 Canister usage

Estamates asol: 2010 18-x1S
Tempbate LWBR (LUght Water, Zirc 60 to 1 00%. Th and U) | 5 00

'Template Bumup(MWd). 10269 14
Template BOL Heavy Metal Mass (MT). 0 45991251

TemDlale Decay Tlme- 35 ywars
II. Eshtate - I m s m x. X b b Y. ' Yb Gamma Sources

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

Radionuclide Temptate Fuel Burnup (MWd)' Bumup (MWdp (CI) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 9 7360E-05 2,318,56061 2,318,56061 0 00E+00 2 26E+02 2.26E+02 Avg MeV
Am-241 24345E-04 2,318,56061 2.318,56061 0OOE+00 564E+02 564E+02 00150 1911E+17
Am-242m 1 4821 E-06 2,318,560 61 2,318,560 61 0 OOE+00 3 44E+00 3 44E+00 0 0250 3939E+16
Am-243 31152E-07 2,318,56061 2,318,56061 000E+00 722E-01 722E-01 00375 3366E+16

.

t14E+02 214E+02 0 0575 3680E+16
4 20E+00

Cm-244 1 4149E-05 2.318.560 61 2

0 0850 2 350E+16
01250 1 473E+16
02250 2 108E+16
0 3750 8463E+15
0 5750 1292E+17
0 8500 2.309E+15

Co-60 8 7369E-04 2.318.560 61 2.318,560 61 00E+00
Cs-134 2 5601 E-05 2,318,560 61 2,318,560 61 00E+00 5 94E+01 94E+01
Cs-1 35 28639E-05 2.318,56061 2,318,56061 00E+00 6 64E+01 6 64E+01

00E+00 3 43E+06 43E+06 12500 1 020E+15
00E+00 1 99E+04 99E+04 1 7500 1591E+14

53E+03 22500 4 622E+09
S 34E+00

H-3 21277E-03 2,318,5
27500 1 137E415
3 5000 4.061 E+06

1-129 1 5853E-06 2.318.560 61 2
Kr-85 6-2625E-02 2,318.560 61 2.318.560 61 0 00E+00 1 45E+05 1 45E+05
Np-237 12620E-07 2,318,56061 2,318,56061 000E+00 2.93E-0t 2 93E-01
Pt-231 1 2017E-04 2,318,56061 2,318,56061 000E+00 279E+02 2 79E+02

LI
247E-C 061 2.318.56061 000E+00 3.30E-02 3 30E-02

0 00E+00 6 08E+02 6 08E+02
9 85E+02
6 38E+01
3 75E+01

Pu-239 2 7519E-05 2.318.56061 : LPu-240 1 6184E-05 2,318.560 61 2,318,560 61 0 000+00 3 75E+01
I 000E+00 341E+03 3.41 E+03

000E+00 9 47E-02 9 47E02
4 97E-02

Ra-228
Ru-1 06 4 0208E-11 2.318,560 61
Se-79 3 5417E-05 2.318,560 61 2,318.560 61 0 00E+00
Sn-126 3 9848E-05 2,318.560 61 2,318,560 61 0 00E+00
Sr-90 1 4928E+00 2,318,560 61 2,318,560 61 000E+00
Tc-99 3 2525E-04 2,318,560 61 2,318,560 61 0 00E+00
Th-229 6 4582E-05 2,318,560 61 2,318,56061 0 00E+00
Th-230 1 1432E-06 2.318.56061 2,318,560 61 000E+00
Th-232 -9 0328E-08 2,318,560 61 0 00 5 03E-01
TI-208 1 3964E-02 2.318,560 61 2.318.560 61 0 00E+00

24E+01 9 24E+01
46E+06 3 46E+06

754E+02 7 54E+02
50E+02 1 50E+02

o r . A.

U-Z3Zz Z.,110.20U~j 01 i 0.30I 011 U Ut.It+UU tS (11+04
- ----- --

U-233 -3 J344E-03 Z.310 bwtJ 0 U (Xi 1 690+03 0 00E+00
U-234 8i1769E-04 2.318,56061 2.318,56061 000E+00 I 90E+03 1 90E+03
U-235 57813E08 2.318.560Q61 2;318.560 61 346E-04 134E-01 1.34E-01
U-236 1.3273E-07 2,318,560 61 2.318,560 61 0 00E+00 3 08E-01 3 08E-01
U-238 -31121E-10 2,318,560 61 000 2.21E-04 000E+00 2.210E-04
Y-90 1.4928E+00 2,318,56061 2.318,56061 0 00E+00 3.46E+06 346E+06
Other Radionuchldes 3 87E+06 3 87E+06
llF. T ae Selection Sumay, Bwnup Su ary, and Checkss _o _ ____ ____

Template Selection Summary
From SFD Used Basis for Parameter Dtiferences:

Reactor Modertr LiGHT WATER UGHT WATER Template wast ed Ikr the bii reasorx.
Fuel Caddg ZIRC Thsel mailmes on al pararnyers exceptdadding and wirtsment (wsirawn)

BOL HN Constints: U Th and U
BOL Enrichment %: 60 to 1000

Bumup Summary (MWda Basis for bumup used in estimate:
From SF0 Estimated

Nomndal 2318 5061 Ncmal bumup tet equai to bounding bwrsu
Bounding 2318 560 61 BourinV bureup esiakred by assrtin BOLeavy metal mtn was twice EOL

Checks

Estim atd Sumurs
Bumu Mulirl Giv nSBumup Estimated EOL HM/Given EOL HM

2179 1 128
Boundeig 21_791

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) '- (Watts)
616E.04 6 19E+04

Total Total

L

'Reactor shtldown, core removal, storage, shipping of other date Confirming Vtal irradaton ceased tor tuel.

'Total burnp for ati fuel associated with this worksheet must be dvided by 8OL heavy metal mass to get specitc bumup values (MWdM)
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Fuel Radionuclide Inventory Worksheet
I o ~

J Fuelt andTemplate Inforwmalion -, ' P

Fuel Name DRESDEN U02 (LEU)
SNF ID# 49

Fuel Units & Descr 72 - ROD
Heavy Metal Mass EOL- , EOL.162.382kg
ROD Storage Site INEEL

'Fuel decay start date: 1966
Estimates as of 2010

Template Patfinder (Ught Water. SST. 60101001, U)
'Template Bumup(MWd) 6 01

Template BOL Heavy Metal Mass (MD) 000012882
Template Decay Thae 35 years

Estimated
Canister usage

18,x15'
036

_ T - -
yb uamma tiources

_1 I V1.. t Esra , -. - m b Y. Gaamma Sources
a, - Photon Total

* - Photon - Total
CV~d From ' I Nominal ' Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy ' Photonsisec

Template . Fuel Bumup (MWd)
2

Burnup (MWd) * (Cl) Inventories(Ci) tnventories(Ci) Group ( /bounding)maoionu
Ac-227
Am-241

rihde
_--- --- --

2 3j44E-0t8 13J 3s93 u
1 1135E-04 153,393 39

Am-242m 8 5075E-09 153,3933 1 30E-03 I 00250 2379E+15

Am-243 98519E-10 E-04 1 51E-04 0 0375 2058E.15

t-14 2.3012E-04
Cl-36

, Crn-243
Cm-244
Co-60

3,393 39 153,393 39 0 00E+00 3 53E+01 3,53E+01 0 0575 2.218E+15
3.39339 153,393 39 000E+00 1 88E-01 1 88E-01 00850 1.340E+15
3,393.39 153,393 39 0 00E+00 3 82E-05 3 82E-05 01250 8 702E+14

153.39339 153,393 39 0 OOE+00 3 56E-04
153,393.39 153,39339 0 OOE+00 1 09E+04

3 56E-04 I 154E+15
7.0849E-02
3 0266E.06 153,393.39 1

_ one 9 n941:rCCs-135Z> JUJ. 3 j 153 i 0 8500 83soE+13
12500 8 339E+14Cs-137

Eu-154
_ Eu-155

Fe-55

,t t H-3
1 q l-29

__; Kr-8s
I Np-237

Pa-231
P b-21 0Prn-147

t Fu-238
Pu-239

f A51 1 E+00 153.3933 2 23E+05 223E+05

6 6955E34 E+00 03E+02 03E+02 17500 2 164Et12
I 0 00E+00 07E+02 1 07E+02 22500 4 493E+09
I 0 00E+00 1 89E+02 1 89E+02 27500 t1299E+08

153.393 39 0 O0E+0 f 86E+02 86E+02 3 5000 9 159E+03
5 0000 3 767E+03153.393 39 153,393 39 0 OOE+00

s tsrtF 153.393 39 153,393 39 0 OOE+00 IR *zo b c-v:

1 1489E-06 153,393 39 153,393 39 0 0
4 52413E08 153,393 39

.12E-01
33E+03 I
.76E-01
t 94E-03
989E-08
79E+02
53E+01 I

12E-01
33E+03
76E-01

6 94E-03
189E-08
79E+02

6 4476E-13 153,393 39
t 1651 E-03

O.OOE+OD I 53E+01
153.393.39 0 OE+O0 02E+02 02E+02
153,393,39 003E+OO 1.33E+01
153,393.39 00OOE+OO 1.1 0E+0271514E-04

PU-242
Ra-226

§ Ra-228

1 9717E-09 153,393 39 153,393 39 0 C
1 7654E-12 153,393 39
8 2928E-12 E-06 127E406

Ru-I 06 8419E-10 2 83E-05 2.83E-05

Se-79 OOE+00 2.03E+00 2.03E+00

Sn-126 153.393 39 0 OE+00 1.76E+00 1 76E+00
153,393 39 0 OE+00 2 09E+05

466547E-04 153,39339 153,39339 000E+00 :
1 45,473-11 153.393 39 153,393 39 0003E+00

Th-230 1 6617E-10 153,393 39

"I

Th-232
TI-208

8.3361E-12
2.1664E-08

9 O0E+00 2 55E-05 255E-05
9 0 0E+00 1 28E-06 1 28E-06
9 0 OOE+00 3 32E-03 3 32E43
9 0 OOE+00 9 OOE-03 9 OOE-03 Thermal Power
9 0 OOE+00 4 89E-04 4 89E-04 Nommnal Heat, Bounding '

U-232 5.8669E-08 153,.
U-233 3.1847E-09 153,:
1-234 3 8769E-07 1534
U-235 -2 7761E-06 153.1
U-236 1 6190E-05 153,
U-238 -2 8547E-09 153 4
Y-90 1,3652E+00 153,.
Other Radionuctides
'Tllt. Temlate SetedtioSaniuir. Bunp Senumary, a
|Temrplate Selection Summary

9 0 OOE+00 5 95E-02 5 95E-02 . Output lHeat Outut
000 656E-01 2.30E-01 656E-01 I (watts) (Watts)

0 OOE+OO 2 48E+00 2463+00 I 268E403 2.68E+03
7 09E-03 6 65E-03 7 09E-03 I Total Total
0I OOE+O 2 09E+05 2 O9E+05

2 53E+05 2S53E+05 II !
From SFD

Reactor Moderator UGHT WATER

Fuel Clatng SST__
BOL HM Constituent U _

SOL Enrichmerit %

Used Basis for Parameter Differences:
Ths Teirae was used for tie lcl g remases

Ths tuei naes orn a parareee escept rvichrmet l(urkn )
UGHT WATER

Burmup Summary (MWd)'

Nornanml [
Bounding|

- IBasis for bumup used in estimate,
Estimated

153,393.39
153 393.39

Nonal btui set elqual to bidg banp
Sounrdng bWasu eslanated by assunrg B0L heavy netal mass was twles EOL

Checks

Estimated Bumupt
Given Bumupo

Nominal I1012
.mgdm 10 t2'

I Estmated EOL HM/Gliven EOL HM

________________________________ __________

'Reactor shutdown, core removal storage shipping or other date confrrrung thal irradarion ceased for fuel

'Total buirrup for aft fel assocated with fis worksheet must be drvided by SO heavy metal mass bO get speafic burrup values (MWd&tT

DOEISNF/REP-078
Revision 0

March 2003
1 Page C-339 of G-581



Fuel Radionuclide Inventory Worksheet
L Fued and Tenpoakt lnfownitboea ,

Fuel Name: EBWR (6% U02) LEU
SNF ID : 65

Fuel Units & Descr. 61- 6 FLAT PLATES
Heavy Metal Mass BOL.1636 02kg EOL.1603 519lg
ROD Storage Site ]NEEL

'Fuel decay art date: 1966
Estimaes as of: 2010

Templatea PWR (Ught Water, Ziro. to 1s5 U)
'Template Burnup(MWd): 61 92

Template SOL Heavy Metal Mass (UIT) 0 00176911
Temolate Decay Timex 35 vears

Estimated
Canister usage

18 t1ox
5 08

31. Esdrtimtes I. mx,, Xb ' Y.''' -- ''-- _ Yb I Gamma Sources

Photon Total

CVMWd From N~ommial , Bounding Fuelff Inital Actdvrly Nominal Fuel Boundmng Fuel Energy Photonstsec

Radionuclid~e Template Fuel Bumup (tWde Bumnup (MWrW2 MDCi InventorrestCi) Inventnes(Ci) Group (bounding)

Ac-227 87758E-10 30,90672 61.81345 OOE+00 2.717E-05 5 42E-05 Av0 tMev

Am-241 1 49352E-01 30,90672 61.81345 0 00E+00 4144E+03 8 87E+03 0.0150 3326E+15
Am-242m 28698E-04 30,90672 61,81345 OOE+00 887E+00 1 77E+01 0702s 6707E+14
Am-243 62565E-04 30,90672 61,81345 OCOE+00 1 93E+01 387E+01 00375 6397E+14
C-14 447901E-05 30,90672 61,81345 000E+00 I 48E+4 0 296E+C0 00875 74391E+14
Cl-36 8 0297E-07 30,90672 61,81345 0 00E+00 248E042 4 96E-02 00850 3722E+13
Cm-243 2 5081E-04 30,90672 61,81345 0 00E+00 7675E+00 1 S5E+01 01250 21582E+14
Cm-244 49015E-02 30,90672 61,81345 0 00.00 1.51.E+03 3 095.02 02250 3191E+14
Co-60 2 5581E-03 30,90672 61,81345 050E+0O 791EE+01 1 58E+02 03750 1 372E+14
Cs-134 40536E-05 30,90672 61,81345 000.0E+0 125E+C0 251E+00 035750 3192E.15
Cs-135 1 4433E-05 30,906 72 61,813 45 0 00E+00 4 46E-01 8 92E-01 00500 4 4t5E+13

Cs-137 I 3979E+40 30,906 72 61,813 45 0 00E+00 4.32E+04 8 64E+04 12500 4 337E+4 3

Eu-154 20203E-02 30,90672 61,81345 OOOE+00 624E+02 125E+03 17500 1 299E+12
Eu-155 2 7684E503 30,90672 61,81345 0 00E+00 5A7E+41 1 09E+02 5 2s00 2091E+08
Fe-SS 4 3136E-05 30,906 72 61,813 45 0 00E+00 1.33E-+0 2 67E+00 r7500 4 2Pw E+08

-3 2 0769E-02 30,90672 61,81345 0 00E+00 642E+02 1 28E+03 3N5on 4412E+07
1-129 9 8288E-07 30,906 72 61,813 45 000OE+OO 3 04E402 6 08E402 soo 100 I886E+07

Kr-85 2 8214E2-0 30,90672 61,81345 0005.00 172E+02 1 74E+03 0 O ea0Otp174E+06
ND-237 1 12148-05 30,90672 61,8345 OOE+00 3 47E-01 693E-01 t11ts00 2(497E+OS
Pa-231 1 3036E-09 30.906 72 61,813 45 0 00E+00 4 03E15 8 06E-05
Pb-210 82507E-11 30,90672 61,813045 00E+00 263E-0 5126E-06
Pmn-147 3 6531E404 30,906 72 61,813 45 000OE+C0 1.13E+01 2 26E+01

Pu-238 7 4564E402 30,906 72 61,813 45 0OOOE+OO 2.30E+43 4 61 E+03

Pu-239 1 1623E402 30,906 72 61,813 45 00O0E+00 359E+02 7 18E+02

Pu-240 1 5132E-02 30,906 72 61,813 45 0 OOE+OO 4 68E+02 9 35E+02

P-241 9 0036E-01 30,906 72 61,813 45 0 00E.00 2.78E+04 5 57E+04
Pu-242 6 4260E405 30,906 72 61,813 45 000OE+00 1.99E+00 3 97E+00

Ra-226 2280E-10 30,90672 61,81345 OOE+00 705E-06 1 41E045
Ra-228 5 2713E-12 30,906 72 61,813 45 00O0E+OO I 63E407 3 26E407

Ru-106 6 1160E-10 30,906 72 61,813 45 0OOOE+OO I189E405 378E-05

See79 12377E-05 30,90672 61,81345 OOOE+00 383E-01 765E-1

Sn 126 2 5210E-05 30,906 72 61,813 45 0 00E+OO 7.79E401 I 56E+OO

Sr-90 9 1667E-01 30,906 72 61,813 45 0 00E2+00 Z.83E+04 5 67E+04

Tc-99 3 9357E-04 30,906 72 61,813 45 0 00E+00 1.22E+01 2 43E+01

Th-229 I12057E-10 30,906 72 61,813 45 0.00E+00 3 73E406 7 45E406

Th-230 2 1043E408 30,906 72 61,813 45 000OE+00 6 50E404 1 30E403

Th-232 5 2972E-12 30,906 72 61,813 45 OOO0E+OO I 64E407 3.27E407

Tt,208 I17474E407 30,906 72 61,813 45 0O00E+00 5 40E403 I108E402

U-232 4 7368E-07 30,906 72 61,813 45 0.00E+00 I 46E402 2-93E402 Thermal Power

U-233 2 5097EWT8 30,906 72 61,813 45 e 0oE+00 7 76E404 155E43 Nommal Heat Bounding
U-234 S OOOOEE45 30,906 72 61,813 45 0 00E+OO 1.55E+00 3 09E+00 Output Heat Output

U-235 -1.4489E486 30,906 72 0 DO 2.11E401 I 66E-01 2.1 1E-01 (Watts) (Wafts)

U-236 7 5824E-06 30.906 72 61,813 45 0.00E+00 2.34E-01 4 69E-01 7 11E+02 1 42E+03

U-238 -2 6129E407 30,906 72 0 DO 5-17E-01 S 09E-01 5.17E-01 Total Total

Y-90 9 1699E-01 .30,906 72 61,813 45 000OE+OO 2-83E+04 5 67E+04

OtheruRadionucides 4.15E+04 8o30Ea0

U. Teimpitle Sdell -Summay, Brnp Summnry, ndChckss T e~u
Template Selectbon Summarit

From SFD i Used Basis for PararneterOlrne

Reactozr Moderator- LIGHT WATER LIuGHT WATER Ths Template was used lto the trg o"eason;

Fuel cladding ZRC DIRC Ties hA matdz PWR Template on ;dl but one paaee (emmnon makrv R a reasonable

BOL HU Constituents U U mat
BOLEnrtchment% 5973154429 otoS

Bumup Summary (UWd)z Basis for bumup used in estimate:
From SFD Estimated

Nominal 30 906 72 Nomrial buup cabiated trm the heav matal mass dLkioyed
B2undmg 2 617 63 61.813 4 Bounduig bimup ed be loie romrut bUsslV

CheksE

|Estimaed Bumupt
Bumup llutlnlpler | Given Bumnup Estinated EOL HMtGhven EOL HU

Nominal 0_54 100
Boundmng 108 23 6

'Reactor shutdown, core removal, storage, sltpping or oter date contirming that irradiation ceased tor fuel.

7Total burm4p tor at Kual assodiated win ths worksheet must be dvided by 60L heavy metal mass to get speofic bumnup values (MWdN7T)

II
Vi
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Fuel Radionuclile Inventory Worksheet

[LFue and Template lufomdn
Fuel Name EBWR (FUEL FOLLOWER) HEU

SNF D # 740
Fuel Units & Descr 4 -CANISTER OF SCRAP

Heavy Metal Mass BOL=i 76kg EOL.1 728kg
ROD Storage Site INEEL

Fuel decay sart date 1966
Eatanates as of 2010

Template Pathfinder (Light Water. SST, 60St1001- U)

'Template Bumup(MWd) 6 01
Template BOL Heavy Metal Mass (UT) 0 00012882

Temptate Decay rtime 35 years

Estimated
Canister usage

HIC
1.00

L xi. 0 Tyn! .- lit Esbrratr n - - m X.l X. D Yn rUamm .ources

Photon Total

- 'CiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel _ Energyr , Photons/sec

Radionuclide - , , Template - Fuel Bumup (MWd)
2 

Bumup (MWd)` (CO) tnventonres(CI) Inventones(Ci) Group (bounding)

Ac-227 2 3344E-08 29 85 5970 0 00E+00 6 97E-07 1.39E-06 Avg. UeV

Am-241 1t35E-04 2985 5970 000E+00 332E-03 665E-03 00150 4456E.12

Am-242m 8 5075E-09 29 85 5970 0 00E+00 254E-07 5 08E-07 0 0250 9260E-11

Am-243f 9 8519E-10 2985 5970 OOOE+00 2 94E-08 5 88E-08 00375 8009E+11

I

C-14
Cl-36
Cm-243
Cm-244
r--n

230t2E-04 29 85 59.70
1 2261E-06 29 85 5970
2 4875E-10 29 85 5970
2.3178E-09 2985 5970

0 00E+00
00850 5216E-i1
01250 3.387E+1t-08

E 08 t138E-07 02250 4491E.11
7 0849AoE02 2 11E+00 423E+00 03750 1 959E.11 -

Cs-134 3 0266E-06 29 85
Cs-135 30316E-05 2985
Cs-137 1.4511E+00 2985
Eu-1 54 6.6955E-04 2985
Eu-155 69850E-04 2985
Fe-55 t2318E-03 29 85
H-3 2.5141E-03 2985

p1-129 73195E-07 29 85

Kr-85 4 1281E-02 29.85
Np-237 1489E-06 29 85

+00 9 03E-05 I 81E-04 05750 3226E+12
)0 00E+00 9 05E-04 t 81E-03 08500 3266E+10

0 00E+00 4 33E+01 8 66E+O1 12500 3246E-11
59 70 00E+00 2.00E-02 4 OOE-02 I
59 70 0.00E+00 2 09E-(
59 70 0 00E+00
5970
59 7C _ 50000 I 591E+00

E+00 2 46E+00 70Coo 1 759E-01
OOE+00 3 43E-05 6 86E-05 110000 1 976E-02

Pa-231
P-210

Pu-238

Pu-239
Pu-240

Pu-242
Ra-226
Fla-228

ig 70 00E+00 1t 5E-06 2 70E-06
59 70 000E+00 1 92E-11 3.85E-1 1

29 85 59 70 00E+00 - 3 48E-02
29 85 59 70 0 OOE+00
29 85 59 70 oc

6 96E-02
1.76E-02
3.99E-02
5 18E-3
4.27E-02
I 18E-07

8 6839E-05 29 85 59 70
7 1514E-04 29 85
1 9717E-09 29 85 S 89E.08

1 7654E-12 5 27E-1 1
9 70 0 00E+00 2 48E-10

i 05E-tO
95E-10

Ru-t 06 59 70 0 0E+00 5 SOE-09 IOE-08

Se-79
Sn-126
Sr-90

.1_ Tc-99

29 85 59.70 0 OOE+00
2985 59 70 0C

1.3649E+00 29 85
4 6656E-04 t.39E-02 2 79E-02

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

U-233
U-234
U-235
JU-236

t I U-238
_ Y-90

Other Radionuclides

1 4
1 6

E00 4 34E-10 8 69E-10
29 85 5970 0000E+00 4 96E-09 9 920.09

2985 5970 0OOE+00 249E-10 498E-10

29 85 5970 0 OOE+00 6 47E-07 129E-06
2985 59 70 0 OOE+00 t.75E-06 3 50E-06 Thermal Power

2985 5970 OOE+00 9 51E-08 1 90E-07 fNomnal Heat Bounding
sto as S 70 O OOE+OO t 1t6Ens

- - - - - ------
29 85 0 00 3 56E-03 3 48E-03
29 85 59 70 0 OOE+00 4 83E-04

= u u Heat Output
fWatts) (Watts)
521E-01 1.04E+00

Total Total
9 67E-04

II
i s

t

t
cI npise ae-cuvn uura.y

From SFD
Reactor Moderor rLH WATER

Fuel Cladding ZIRC
BOL IMM Constituents U

BOLEnricthmenlt% 936 36

29 85 0 00 3 76E-05 3 76E4-5 3.76E405
29 85 59 70 0 OOE+00 4.08E+01 8 15E+01

- 4.93E+01 9 86E+01

Senuaytt a Checks - ^ .- . -

Used Basis for Parameer ferences
_ UGHT WATER This TeWae was usedt or tte bissg Fas&sOt

SST Ths uelt mratdes PatihderTeMial or all but ore parameer (dad*le tut bst " Slahiless
u _a good Urreerve isstrriptlso)

6010 100

I
R.,E.. Summarvl UWnWft Basis tor bumum used In estimate:

From rID I Estimated

Checeks

2985
59 70

Estimated Bumup/
Given Bumup

Nerwa b=mi caulJirted from tIhe heavy Tretall mss de5stryel
Scuodml tslrip insiinied lo be here norrvili basip

Burnuo Multioller I Estimated EOL HM/Grven EOL HM
Nominal - I 100

IBounding I07i 7't -I -

'Reactor shutdows, core removal storage. shipping or Other date conifirroing that inradatbon ceased for uel

"Totai burnup for at fuet associated with this worksheet must be divided by SOtL heavy metal mass to get specific bunup values (MWdbT)

- DOE/SNF/REP-078
- Revision 0

March 2003
Page C-341 of C-58l



Fuel Radionuclide Inventory Worksheet
L Ful tand Template lnfbrmatiedom, ,(Z

Fuel Name: EBWR (MOX)
SNF ID 5. 63

Fuel Units Descr: 25 - 6 FLAT PLATES
Heavy Metal Mass. BOL=986kg. EOL-932.562kg
ROD Storage Shte INEEL

'Fuel deday start date
Estimates as of:

Template (Worst Case)
'Template Bumup(MWd):

Temptate BOL Heavy Metal Mess (MT) 0 001t
Temnlate Decay Time' 35

Estirmated
1966 Canmster usage
2010 18'x1O0

f 208

U.Esunuates . ^ m X. Y. [ Gamma.tSources

Radionuclide

Photon Total
CVMAWd From Nominal , Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup(MWd)O Bumup (MWd)O (Ci) Inventones(C$) Inventones(Ci) Group ' (bounding)

2.3072E-06 50.78446 10156892 0000.00 1 17E-01 2.34_-01 Avg MeV

84448E+00 50,78446 101,56&92 000E+00 4229E+05 858E+05 00150 1253E+17
1 6848E-02 50,78446 101.56892 000E+00 8560+02 I 71E+03 00250 2477E+16

r U WE~+WU b29+UZ 0CU3__-

1 6312U0-0.2 50 .784 46 1 f U Uut+L" 0-1=� 1 bbt+UJ I c

C-14 12090E-01 50,78446 101,5681
CP36 22849E-03 50,784 46 101,568 E
Crn-243 8 6624E-04 50.78446 101,568E
Cm-244 I 6848E-01 50,784 46 101,5688
Co-60 28086E+01 50,78446 101,5688
Cs-134 3 4148E-04 50,784 46 101,568E
Cs-135 43976E-04 50,78446 101,5b88
Cs-137 21049E+01 50.78446 101,568E
Eu-154 1 2500E+00 50.78446 101,568E
Eu-155 68986E-02 50.78446 101,568E
Fe-55 2 9308E-01 50.784 46 101,568

-3 24311E-01 50.78446 101,568E
1-129 1 0618E-05 50,784 46 101,5681
Kr-85 5 9882E-01 50,78446 101,568E
Np-237 1 5668E-04 50.78446 101,568E
Pa-231 2 8656E-06 50.784 46 101,568 8
Pt-210 2 3918E-08 50.784 46 101,58E
Pm-147 1 690E-02 50,784 46 101,568
Pu-238 -8 6120E-01 50,784 46 000
Pu-239 -4 8440E-02 50,784 46 000
Pu-240 -3 0095E-01 50,784 46 0 00
Pu-241 .10411E+02 50.78446 0.00

3404E+1612 0.00E+00 6 14E+03
12 0w0E+C0 1 16E+02
12 0.00E+00 4 40E+01
12 0w0E+00 8 56E+03
92 0 0E+0 1 43E+06
22 0 wE+00 1 73E+01

T

1i

2.85E+06 I 03750 4 924E615
3 47E+01 I 0 5750 8 006E.16

22 0 00E+00 2 23E+01 4 47E+01 I 08500 3 06o0E1 5
2 000E+00 1 07E+06 2.14E006 1.2500 2139E.17
2 000E+00 6 35E+04 1.27E+05 1 7500 9460E,13
2 0E+00 350E+03 7.01E+03 2.2500 1122E+12
2 000E+ 1 49E+04 298E+04 2.75c 3.161Elt1

0 0E+00 1 23E+04 247E+04 35000 2.575E+08
0 0wE+0 5 39E-01 1.08E+00 5 0000 1 136E+06

0 0 0E+0 3 04E+04 6 08E+04 70000 I 300E+07
2 0 00E+ 7 96E+00 1.59E+01 II 1OO 487E+06 UJ81

92 0 0wE+w0 1 46E-01 2 91 E-01
SL UD IJ^ iA ciCt- u , C .O C ^
Wz U u we+w
92 0

1

5

00IE+w 8
I1m Zl- Z4;t-

E+03 1 96E+04
04E+06 0 wE+00

Pu-242 -1 1381E-04 50.784 46 0 00
Ra-226 6 44wE4-08 50,784 46
Ra-228
Ru-1 06

8
47E

5 04E+06
8 47E+01
6 54E-03
6 09E-02

4.34E-02 8 69E-02
0wE+00 9 74E+00 I 95E.01

101.568 92 0 00E+00 8 47E+00 1 69E+01
1 9799E+01 50,784 46 101.568 92 0 E+00 1 I01E+06 2 01 E+06

Tc-99 6.7678E-03 50,784 46
Th-229 1.7488E-06 50,784 46
Th-230 5 8704E-06 50,784 46
Th-232 6-0208E-07 50,784 46

0 0wE+00 3 44E+02 6 87E+02

TP208 0 00E+w0 4 45E+00 8 89E+00

U-232 +00 1.20E+01 2 410+01 Thermal Power
+00 ;I 83E+01 3 67E+01

50.784 46 101,568 92 0 OE+000 49E+02 1 30E+03
Noinal He"a Bounrdm-

- Heat Otrwput
(Watts) - (Watts)50,784 46 101.568 92 4 24E-01 2 96E+01 5 88E+01

50.784 46 101,568 92 0 06E+00 1.19E+01 2 39E+01 I 5336.04 I 06E+05
- .. , C IfCJ.- 't~V I lnz=fl If T-1,. T-1t~

DU,- -~5 I U I ,DW :SC ;D KOC-UC Q CtUU - - - - - - I , w . weo

04E+01 50.784 46 101.568 92 0 00E+00 1 01E+06 2 O1E+06
3.13E+06 6 26E+06

- I I I - 1�
, ,

T inplatsi Seecbon Summary
From SFD

Reactor Moderator UGHT WATER
Fuel Clddig RC

OL HM Constituents Pu andt U
OL Enrichment %.I 0o 7 16

I u e

I

Seals for Parameter D ferences: I

To kW d dl rosely math an etst" terrvivea, relere the wost case temlnate ea& used
(Worst Case)

SST/ticonel
U, Th, a Pu

[Bumup Summery (MWd)f
From SFD

|N~ominai

|Bourdne | ISeals for bumup used in estimate:

ftlrW bunV calcilated from the easvy metal mass destryed
3lui uItrLu assumed ID be Mimb norial baumj101 S6U

Cneck.

Estemated Bumupf

=1
Estimnted EOL HM/Given EOL HN

F-- -34i511

'Reactor shutrdown, core removal, storage, shippeg or other date confirming htial irradation ceased for iuel

'Totea burrtp for al uel associated with ttis wortsheetmust kbe divided by BOL heavy meted mass to get specdif bWnup values (MWSMT)

DOEISNFIRlEP-078
Revismo 0

March 2003
Page C-342 of C-581
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Fuel Radionuclide Inventory Worksheet

L. Fuel ian emplate _foiatimu
Fuel Name EBWR (NORMAL U02)

SNF ID t 60
Fuel Units & Descr 51- 6 FLAT PLATES

Heavy Metal Mass EOI_1358.64kg, EOL=1357.824kg
( ROD Storage Site INEEL

'Fuel decay start date 1966
Estmates as of: 2010

Template- PWR (Ught Water, Zrc 0 to 51 , U)

'Template Bumup(MWd)+' 61 92
Template BOL Heavy Metal Mass (M). 0 00176911

Temniate Decay Tine 35 years

Estimated
Canister usagte:

18'x10'
4 25

I' .Estimates -- nt m X. X. b y. y, Gamma Sources
I nI T-al

- Ci1MWd From -; Nominal Bounding Fuel Initial Activity Nominal Fuel ' Bounding Fuel

RadionuclIde Template Fuel Bumup (iMWd
2 

Burnup (MWd)
2  

(Ci) Inventorkes(Ci) Inventones(Ci)
1,5195 ---lU -- tiJ

Energy Photonstsec
Group (bounding)

Ave UeV8 7758E-10
1 4352E-01

1,551 95S ~:U 000E+W 6tti

1,551 95 000E+W0 1.11E+02
1.551 95 000E+00 2.23E-01Am-242m 2 8698E-04

.23E+02 00150 8.351E+13

.45E-01 0 0250 t 6a4E+13
9 71 E-01 0 0375 t 606E.13
7 43E-02 0 0575 1.856E+13Am-243 1.551 95

C-14
j CI-36

Cm-243
. -le Cm-244

Co-60
'1 Cs-134
i, Cs-135
t Cs-137

_II . Eu-154

4

2

775 98 1,551 95 -02

775 98 6 23E-04 25E-03 o 0350 9 314E+12

775 98 1 95E-01 189E-01 Ot1

775 98 +00 3 80E+01 6t1E+01

5581E-03 775 98 +00 1 99E+00

4 0536E-45
1.4433E-05

1.551 95 0 WOE+W0 3 15E-02
1,55195 0 00E+0 1.12E-02
1,551 95 0 008E+0 1 08E+03
1.55195 000E+W0 1.57E+01

8 013E+13
1 109E+12

1.3979E+00
2 02034-02

2 17E+03 12500 1 089E+12
314E+01 -17500 3.251E+10
2.74E+00 22500 5255E+06
6 69E-02 27500 1.076E+07

0 1,55195 OfEu-155
_. Fe-55

11 , -29
Kr-85

Pa-231

4 775 98 1,551.95 C
775 98 E+Ot 3.22E+01 3 Sr00o

.-07 775 98 7 63E-04 I 53E-43

E-02 775 9
1 1218E-05
I 3036E-09

1,551.95 0 OOE+00 2 19E+01
1551 95 0 OOE+00 6 70E403
1.551 95 0 OOE+00 1 01E-06
1.551 95 0 00E+00 6 60E-08

6283E.0

.7I Pu23
-' Pu-239

36 775 98 1,55195 t 5 67E-01

Pt

74564E-02 775 98
1.1623E-02 775 98
1-5132E-02 775 98
9 0036E-01 775 98
6 4260E-05 775 98
2.2804E-10 775 98
5.2713E-12 775 98

1,55195 579E+01 1 16E+02
9 02E+00 1.80E+01
1.17E+01 2.35E+01

1t551 95 OOE+00 6 99E+02
1,551 95 0 OOE+00 4 99E-02
1,551.95 0 00E+.00 77E-07
1,551.95 0 00E+00 4 09E-09

t1.4E+03

_ Ra-228
Ru-106 6 1160E-10
Se-79 1 2377E-05
Sn-126 2 5210E-05
Sr-90 9 1667E-01
Tc-99 3 9357E-04
Th-229 1t2057E-10
Th-230 2.1043E-08
Th-232 5.2972E-12
Ti-208 1.7474E-07

U-232 4.7368E4-7
U-233 2.5097E-08
U-234 5 OOOOE-05

1,551.95
1,551.95
1,551 95

0

0
775 98
775 98

9 60E-03 I 92E-02
1 96E-02 3 91E-02
7 11E+02 1 42E+03

1,551.95 0 00E+00 3 05E-01
1,551 95 0 OOE+00 9-36E-08
1,551 95 0 00E+00 1.63E-05
1,551 95 000E+00 4.11E-09
13551 95 OOE+00 1.36E-04

8 22E09
2 71E-04

1t551 95 0.00E+00 3 68E-04 7 35E-04 I Thermal Power

1,551.95 0 00E+00
1,551.95 0OOE+00

389E-05
7 76E402

Nominalu "eat3 oundig
IOutput He"at outp~ut

U-235
,6 U-236

L- YT-90
1* Other I

.65. Te

-1 4489E4-t
7 5824E-06
-2 6129E-07

775 98 O 00 2 09E4C
1,551.95 0 OE+.

0 00 453E4-

1 98E-02 2 094-02 ( ats) (Watts) N

5 88E-03 1.1 8E-02 1 79E+01 3.57E+01

4 53E-01 4.53E-01 Total Total
7 12E+02 1 428+03
1 04E+03 2 08E+03

775 98 1,551 95 0 00E8

cks - - Y I

I Template Selection Summary
IFron^ SFD

1 Reactor Moderator. UGHrWATER

I Fuel Cladding ZIRC
OL HM Constituents - U
8 SOL Enrichdntil % o 071100O016

_ -1 O__.A A n |

_ tasIs tor raammeree iriremniee

b5S

rBurmup Summary (MWd)'

Nominal [
Bounding

Basis for bumup used In estimate:
I Estenated - -

775.98
1,551.95

Nweua brurup Calclaled baro 1e heavy metal mtass destityed

Mwsl n beta asnuP ed bie twce nrinal batmu

Checks

Estimated Bumupt
Given BumupBumuo Multbrv Estimated EOL HMIGlven EOL HM

1.00oNominal i
Boundmoil

0 02
003

'Reactor shuntdon. core rmo^val. storage. slipping Ofr other date conhrinrng fat irradation ceased tor fuel

"Total bumnup ler an fuel associated with this wo~sheet must be dvided by OL heavy metal mass t1 get specific burtup values (MWdtMT)

)DOE/SNF/REP-078
Revision 0

March 2003
Page C-343 of C-S8l



Fuel Radionuclide Inventory Worksheet
L Fuel and Tente Jnloirnatbo dim .

Fuel Name, EBWR (SPIKES)
SNF tD t 891

Fuel Units & Descr 31 - 7 X 7 ROD ARRAY
Heavy Metal Mass: BOL29 205kg. EOL_26 989kg
ROD Storage Siter INEEL

'Fuel decay sltt date: 1966
Estimates as O 2010

Templater Pafltnder (Lght Water. SST. 601to 00%. U)
"Template Burnup(MWd): 6 01

Template BOL Hesvy Metal Mass (MT): 000D12882
Template Decay Time. 35 years

Estimated
Canister usage:

18'xt0'
2 58

t. Estrmates 5XX m x Xb Y Yb I Gamma Sources

Ci/MWd From Nominat Bounding Fuel Initial Activty Nominal Fut
Radionuclide Template Fuel Bumup (MWd9 Bumup (MWd)2 (Ci) Invenstories((
Ac-227 2-3344E-08 2.093 81 4,187 62 0 00E+00 4 89E-05
Am-241 t.1 135E-04 2,093 81 4,187 62 0 00E+00 2.33E-Ot
Am-242m 8.5075E-09 2,093.81 4,187 62 0 OOE+00 1 781E-05
Am-243 98519E-10 2,09381 4,187 62 000E+00 2.06E-06
C-14 23012E-04 2,09381 4,18762 000E+00 482E-01

Photon Total
ef Bounding Fuel Energy Photons/sec
3i) . lnventone(CI) Group (bounding)

9 78E-05 Avg MeV
4 86E-01 | 0 010 3126E+14

0 0250 6495E+13
0 0375 5 618E+13
0 0575 6 056E+13
o 0850 3659E+13
012Z0 2376F~t3

2,093 81 4,187 62 0 00E+00 2.57E-03 5 13E-C
2,093 81 4,187 62 0 00E+00 5.21E-07 1 04E-06

-_-4 8st-0u 9I E-0u 022
Co-60 1 48E+02 2 97E+02 03750 1 374E413
Cs-1 34 3 0266E-06 0 5750 2.263E114
Cs-1 35 3 0316E-05 2,093 81 4.187 62 0 00E+1 0 8500 2.291E12
Cs-137 1 4511E+00 2,093 81 4.187 62 0 00E+00 30 2277E113

6 6955E-04 2,093 81 4,187 62 0 00E+00 1 40E+00
2,093 81 4,187 62 0 00E+00 1 48E+00 293E+(

7 62 0 o0E+e0 2 58E+00 5 16E+00
526E+00 1 05E+01

1-129 1 53E-03 3 07E-03
Kr-85 4 12811-C
Nr-237 1 1489E-06 2.093 81 4.1
Pa-231 4 5241E-08 2.093 81 4.187 62

0
1 73E+02
4 81E-03

31OOE+t

3 5000 2 539E+02
10000 1 045.02k
7.0000 1 1541.01
1100 00 1295E+00 '

I

Pb-210 6 4476E-13 2,093 81 4.187 62 O0E+00
Prr,147
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79

1.1651E-03
2 9517E-04
6.6772E-04
8 6839E-05
7 1514E-04

2,093 81 4.187 62 0 OOE+00 2 44E+(
4,187 62 0 OOE+00 6.18E-01 24E+00

0 00E+00 1 40E+00 2 80E+00
0 00E.00

2,093 81 4,187 62 O00E+00
9717E-09
7654E-12
29281E-12
8419E-10
3223E-05
1493E-O5

2,093 81
2.093 81
2,093 81
2,093 81
2.093 81
2,093 81
2.093 81

4,187 62 0 O0E.00 41
4.187 62 0 O0E+00 3 70E-09 7 39E-09

OOE+00 1 74E-08 3 47E-08
3 86E-07 7 71 E-07
2 77E-02 5 54E-02

Sn-126
Sr-9O 3649E+00 4,187.62 C
Tc-99 46656E-04 2.09381 4,187.62 0 00E+00

I 4547E-tIt 2,09381 4,187.62 0 01E+00
2,093.81 4,18762 000E+00 348E-07 696E-07

4,187 62 0 00E+00 1 75E-08 3 49E-08
4,187 62 0 O0E+00 4 54E-05 9 07E-05TF-208 2.1664E-08

U-232 5 86691-08
U-233 3.1847E-09
U-234 3 8769E-07

~ - 1.- - . - - * -.
U Wt+W l.Zlt-M0 46Eb-U4 I nermal Power

_ . . . _ _

2.093 81
1 33E-05
1 62E-03
5 88E-02

Noninal Heat Bounchng
Output Heat Ouput'
(Wats) (Waft)U-235 -2.7761 E-06 2.093 81 0 00

U-236 1 6190E-05 2093 81 4,187 62
t-238 -2-8547E-09 2,093 81 0 00
Y-90 1 3652E+00 2,093 81 4,187 62
Other Radonohucades

5

I 39E-02 6 78E-02 3 6E+01 7.31 E+O1
6 68E-04
5 72E+03
6 91 E+03

Total Total

1ll.]
ITerni

BBurnup SasinarT. and Checks ________

From SFD

Reacto~r Moderdtor UG;HrWATER

Fuel Cladding ZIRC
BOL HM Constlluants: U

BOL Enrichmnel # 93 18999022

I1
Used

ULNt WATER

SST

U

_Basis for Parameter Drifferences: L'This Teerlate was ed icr tie lot maso.
Ths tkeW molches PatfnderrTempLa et oas hi tone powaiver (dalirig. bvA aftlrrg Starbess
Sleet a a good camervaive asasrom)

Bumup Summary (MWd)
0

Fromn SF0 IBasis for bumup used in estimate:

Nionmal biass caloaled hm it hea" metal mss destryed
rtrttng hWet assued lo be twrce nmiral Wst,

Nominal 1.233.2
1 767 C 4 187 6t

T t
EsthMat d Bumutd

Bunu Uut{e Given Burnup
Nominal 1- 1 54

Estimated EOL HU/Gven EOL HU
I I t100t 7C

o n

'Reactor siludoewn, core removal, storage. shipping or other date confing ,tt Irralateon ceased for uel

7TotW bbu p lor all fel associated with this worksheet must be dvtded by SOL heavy metal mass to get spedfic burrup values (MWdMT)

DOEISNF/REP-078
Revision 0

March 2003
Page C-344 of C-581
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Fuel Radionucitde Inventory Worksheet - I

I L Fed and Template Information 1:,,a 2t,

Fuel Name EEWR (U METAL) ENRICHED HEAW
= \m SNF ID* 64

Fuel Units & Descr 53 - 6 FLAT PLATES
Heavy Metal Mass. t

0
L=

29
8
9 2

kg- EOL=2982 962kg
J , ROD Storage Site INEEL

'Fuet decay start date 1966
Estmates as of. 2010

Template PWR (Ught Water, Zirc. 0 to 5%. U)
I Template Bumup(MWd) 61.92

Template SOL Heavy Metal Mass (MT), 000176911
Temite Decay Tre 35 years

Estinated
Canister usage

18410

II Ui. Fstimates m X,. Xb b Y. Yb - Gamma Sources

-

Radtiont
I AC-227

\.-/ Arr,241

clitde

Photon Total
C/lMWd From - - Nominal . - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy " Photnstsec
* Template Ful Bumup (MWd)e Bumup (MWd)

2  
(C) - inventones(Ci) lnventosies(C) Group (bounding)

87758E-10 5,93214 11,864.28 OOOE+O0 5.21 E-06 1 04E-05 Avg MeV
1 4352E-01 5,932 14 11,864.28 0 OOE+O0 8 51E+02 1 70E+03 00150 6-34E+14
2 8698E-04 5,93214 11,86428 0 OOE+OO t 70E+00 340E+00 00250 1287E414

-

5.932 14 11.86428 OOOE+00 371E+00 742E+00 0 0375 1.228E+14

C-14
CI-36
Cm-243
Zrn~-244

5.93214 11.86428 0 OOE+O0 2.84E-01 S 68E-01 I 00575 t.419E,14
8 0297E-07 5.932 14 11,86428 0 OOE+00 4 76E-03 9 53E-03 0o0850 7 143E13
2 5081 E-04 5,932 14 11,86428 t
4 9015E-02

Co-60 2 5581 E-03 I 3 04E+01 _

Cs-134 A40E-01 4 81E-01 0 5750 6126E,14

Cs-135 14 11,86428 000E+00 8-56E-02 1 71E-01 0 8500 8475E+12
14 11,86428 006E+OO 829E+03 1 66E+04 t 12500 8.324E.12

1 5,93214 11.86428 000E+OO 120E+02 240E+02 I 17500 2.493E+11
3 5,93214 11,86428 0OE+00 105E+01 210E+01 j 22500 4015E+07
z 0"9 II II rA 95 n nn428 9 2.6-0i F411 1 5.2O1 z 9 7RM R 5 71rez~~~~~~A ,o-:c,...v

I --3 2 0769E-02 5,932 14 11.86428 t

1-129 98288E-07 5,93214 11.86428 1
_, Kr-85 2.82145-02 8,932 14 11,86428 t

Np-237 1.1218E-05 5,932 14 11,86428 t

Pa-231 1.3036E-09 5.932 14 11,864 28

- ------ - . - ---

1M33E-01
1S5E-05

-- --- --
Pb-210 85078E-11 5,932.14 11,86428
Pm-147 36531E-04 5,932.14 11.86428
Pu-238 7.4564E-02 5,932.14 11,86428
Pu-239 1 1623E-02 5,932.14 11,864 28

0 OOE+00 5 05E-07 1.01E-06
0OOE+00 2.17E+00 433E+00
0 OOE+OO 4 42E+02 8 85E+02

Pu-240 1.5132E-02 5,932.14
Pu-241 9 0036E-01

I j:-242
Ra-226
R-.. 1a-228
Ru-1 D6

- Se-79
I Sn-126

Sr-90
L Tc-99

Th-229

3 81E-01 7.62E-01
0 00E+00 1t35E-06 2 71E-06
0 00 3OE+O 3 13E-08 625E-08

2.14 11.86428 OOE+00 363E-06 726E-06
1.2377E-05 5.932.14 11.864 28 0 00E+00 7.34E-02 1 47E-01
2 5210O-05 5,932.14 11,864 28 0 00E+00
9 1667E601 5,932 14 11,864 28 0 00E+00
3 9357E-04

Th-230 1 1 25E-04 2 50E-04
L14 11,86428 0006+00 314E-08 628E-08

E-07 5.932t14 11,86428 0 00E+00 1 04E-03 2.07E-03
E-07 593214 11,86428 000E+00 2 81E-03 5 62E-03 I Thermal Power

25097E-08 5,93214 11.86428 0 00E+00 1 49E-04 298E-04 NominalHstal -Boundrng_

500OOE05 5,93214 11,86428 000E+00 297E401 593E-01 Outputl I etOutput
-1 4489E-06 5,932.14 0 00 928E-02 8 42E-02 928E-02 (Watts) (Watts)
75824E-06 5;932'14 11,86428 0006+00 450E-02 900-E02 I 136.E+02 Z.73E+02

! U-238 -2 6129E-07 5.932 14 0 00 9 90E-01 9 89E-01 9 90E-01
_ Y-90 91699E-01 5,93214 11,86428 000E+00 544E+03 109E+04

Other Radionuclides 796E+03 1.S9E+04

Toi_ moist
T otai 1 Mael

yand Checks W- L- ' I t

I*
_ P

.- ~

_. Basis for Parnmeter Diferensces:

I

Reactor Moderator LIGHTWATER
Fuel Cladding ZIRC

0OL HU Constituents U
SOL Enrichment % X 1.436170175

U

005

Burnup Surnmmary (MWd)2 Basis for bumup used In estimate:

From SFD Estimated
Nominal 5932 14 N bW" aumjp clat ken tie teasy Metal ruass deWfed

Bounding 4.,782.721 11.864T8 Smb rsnup absted 5betace nomiral bunmi

Checks

Estimated Burnup/
Baumup 5ut0l I Given Bumup Estimated EOI HNMGiven EOL NM

Nominal.61 F 00S 100
Boundinqg- 0111 2 _u

t 'Reactor shutdown, core removal, storage, shipping or other date confirming that Irradation ceased lot luet

*Total bumu4p for an tel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT)
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Fuel Radionuclide Inventory Worksheet -*

L Fuel and Template nlo o nt
Fuel Name: EBWR (U METAL) ENRICHED THIN

SNF ID 1: 887
Fuel Units & Descr 54 -6 FLAT PLATES
Heavy Metal Mass: BOL. , EOL=2194 101kg
ROD Storage Sde: INEEL

'Fuel decay start date: 1966
Estimates aatof: 2010

Template PWR (Light Water. Zbrc. 0 to 5%. U)
'Tempate Bumup(MWd): 61-92

Template BOL Heavy Metal Mass (MT) 000176911
Template Decay lime 35 years

Estimated
Canister usage

18,xttr
450

UIEstnimates in .......I mx. Xb b Y. y, Gamma Sources

Photon Total

CYMWd From Nominal Boundinig Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photions/sec;

Radioniuclide 'Template .Fuel Bumup (MWdet Burnup (MvWO ~ (Ci1) Inventones(CI) Inv ntones(CI) Group .(bounding)

Ac-227 8T758E-10 3,51648 3.51648 OOWE+0W 309E-06 3609E-06 Avg UeV
Am-241 14352E-01 3,51648 3.51648 OWE+00 9 OE+02 SOS5E+02 00150 1892E+14
Am-242m 28698E-04 3,51648 3,51648 O OOE+OO E-O2 02+W 1 00250 3815E+13
Am-243 6 2565E-04 3,51648 3.51648 0 OOE+0W 2.20E+0 2820E+0 00375 3639E1
C-14 4 7901E-05 3,51648 3,51648 000E+00 168E-01 168E-01 00575 420E+13
Ci-36 830297E-07 3,51648 3,51648 OOE+00 282E-03 282E403 00080 117E+13
Cm-243 2 5081E-04 3,51648 3,51648 0 OOE+0O 82 2E-01 8282E-01 01250 2469113
Cm-24 4 9015E-02 3.51648 3.51648 0.O0E+00 4 72E+02 1 72E+02 02250 1816E13
Co-60 2 5581E-03 3,51648 351648 0 OOE+0W 95 3E+00 9 E+0 03750 7807E+12
Cs-234 40536E-OS 3,51648 3,51648 O0E+00 43E-01 1.43E-01 05750 1816E+14
Cs-t35 1 4433E-05 3,51648 3,516 48 0 OOE+00 5 08E-02 5208E-02 08500 2512E+12
Cs-137 1 3979E+00 3.516 48 3.516 48 00WE+00 4 92E+03 4 92E+03 12500 2467E+12
Eu-1584 20203E4-2 3,51648 3,51648 OE+00 71 0E+0t 7.10E+01 7500 7389E+10
Eu-1tS 1 7684E403 3,51648 3,51648 OWOOE+00 2 0 622E+O 2500 1190E+07
Fe-SS 43136E-05 3,51648 3,51648 OE+00 1 52E-01 52E-01 7500 438E+07
H-3 2 0769E5-2 3,51648 3.51648 00E+00 7 -30E+01 7.30E+01 35000 Zt4E+06
1-129 9 78288E-07 3,51648 3,51648 0OWE+00 346E403 3.46E+03 S 1075E+C6
Kr-85 28214E-042 3.51648 3,51648 000E+00 9 92E+01 9.92E3+1 70000 12390+oS

-2 11205E-05 3,516148 3.51648 00+00 3 94E-02 42-07 423E+04
Pa-231 213036E-09 3,51648 3,51648 .O0E+00 458E-06 4758E-06
Pt-210 5.076E-1 1 3,51648 3,51648 O0E+00 2 99E-07 2 99E-07
Pm-147 365317E-04 3,51648 3,51648 000E+CO 614-28E+00 14E+W0
Pu-238 734564E-02 3,51648 3.516 48 0.O0E+00 2 62E702 1P62E+02
Pu-239 I1623E-02 3,51648 3,51648 0006+00 88 4 -09E+01 4 09E+01
Pu-240 5132E-02 3,516 48 3,51648 O0E+00 5 32E+01 532E+01
Pu-241 9- 43614-01 3.51648 3,516048 0 O5E+01 3 17E+03 3.17E+03
Pu-242 64260E4-05 3.516 48 3,51648 O0E+00 2 26E-01 2.26E701E
Ra-226 26294E-10 3,5166 408 15O7E+14 8 -02E17 8702E1a7
Ra-228 5.2713E-12 3,516 48 3,516 48 OW0E+OO 1 aSE408 I 85E408

Ru-1 06 6.1160E-10 3,516 48 3,516 48 0OWE+W0 2 15E-06 Z.15E406

Se-79 1.2377E405 3,516 48 3,516 48 OWEOOE 4 35E402 4 35E402

Sn-126 2 5210E4-5 3,516 48 3,516 48 QWOE+OO 8 87E402 8 87E402

Sr-90 9.1667E-01 3.51648 3,51648 O0E+00 322E+03 3Z=E+03
Tc-99 a93s7E44 3,516448 3,516748 OWE+O 38E+00 1438E+0
Th-229 1.2057E-10 3,516 48 3,516 48 OWE+OO 4 24E407 4 24E407

Th-230 Z1043E-08 3,516 48 3,516 48 O.WOE+OO 7 40E405 7 40E-05

Th-232 5.2972E-12 3,516 48 3,516 48 0OWE+OO 1 86E-08 I B6E-08

Ti 208 1.7474E407 3,516 48 3,516 48 0 WE1+OO 6 14E404 6 14E-04

U-232 4.7368E407 3,516 48 3,516 48 O.WE1+OO 1 67E403 1 67E403 Thermal Power

U-233 ZS5097E408 3,516 48 3,516 48 0OOWE+OO 8 83E405 8 83E-0S Nominal 11eat Bounding

U-234 S W W DE-05 3,516 48 3,516 48 OWE 1+OO I176E-01 I176E-01 Output Heat Output

U-,3 - 489-0 351 4 000 I 2E01 I 7E01 1 2E01 (Wangs) (watts)

U-236 7 5824E-06 3,516 48 3,516 48 0OWE+OO 2 67E-02 2 671E-02 8 09E.01 8 09E.01

U-238 -26129E407 3,516 48 OW0 7.15E4-1 7.14E401 7 15E4-01 Total Total

Y-90 91699E-01 3,516 48 3,516 48 0OWE+OO 3 22E+03 3 22E+03

Other Radionuclides 4 72E+03 4 72E+03

IILTennpe Sdebdoen 9 . Bp ,9anaimsiry,-dCbe _ _ _ _ _ _ __
Template Selection Summary

From SFD Used Basis for Parameter Differences:

Fuel Cladding DRC ZIRC The W birces or at prarelenexcept ervlhment (urkIwn)

BOL NM Constituents U U
BOL Enrichment % 0t05 S

Bumup Summary (MWd)' _ _ Basis for bumup used in estimate
From SFD Estimated

Nomiat 3.516 b t setqual to btiiV bumgt
Dounding 3 516 48 nig o ed tobt ceermai buafi

Checks

Estimated Bumup
BumuB Multiplier Given Bumup Estimated EOL HWGiven EOL HN

Nominal 0 1 1ol

Bounding | o OS

'Reactor shutdown. core removal, stcrage, shopping or otber date confriming that Irratbon ceased tor fuel

'Total bumup for a4 fuel assooated witt ths worlsheet must be dvided by BOL heavy metal mass to get specific tumnt values (MWdiMT)

I .I
L.i
I t

U

I f
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Fuel Radionuclide Inventory Worksheet

p. Fuel and Template Informafion ..

Fuel Name: EBWR (U METAL) ET-1 I
SNF ID 888

Fuel Units & Descr 1 - 6 FLAT PLATES
Heavy Metal Mass SOI-402kg EOL& .365k9
ROD Storage Site INEEL

'Fuel decay start date 1 966
Estimates as of. 2010

Template- PWR (Light Water, Zirc, 0 to S% U)

'Tempbate Bumup(MWd) 61 92
Template BOL Heavy Metal Mass (MT) 0 00176911

Te-bte Deavy Tine 35 years

Estffated
Canister usage:

18"xlO
0 08

(, I

L. Estuiates W ' . m x x b Y. Yb Gamma Sources
1 u ,--u,-

Ci/MWd From Nominal- Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Ene

j Fadionuclide ^ Template - Fuel Burnup (MWd)2 Burmup (MWd)f (Ci) Inventorles(Ci) lnventones(Ci) Gro

( I Ac-227 8 7758E-10 1.745 00 3.49000 0w OE+00 1 53E-06 3 06E-06 Aeg I

% Amn-241 1 4352E-01 1,745 00 3,490w00 00E+wO 2.50E+02 501E+02 001
n 7nnn nRnaiDO S01E-Ot 1.wEO 002

rgly - Photons/sec
uD . (bounding)

2 86b98E44 VW t i; U.-U

Anm-243
C-14
C1-36
Cm-243

,. ~ Cm-244
Co-60
Cs-134
Cs-1 35

I Cs-137
Eu-154.-- A

62565E-04
4 7901 E-5
8 0297E-07

3,490 DO 0 OOE+DO 1 09E+00
3,490 00 O 0 wE+^w 8 36E-02
3,490 00 0.w0E+wO I 40E-03

2 18E+00 00375 3612E+13
1 67E-01 00575 4173E+13
2 0E-03 0 0850 2 101E+13
8 75E-01 01250 1 458E+13
1 71E+02 02250 1.802E+13

3,49000 0 OwE+O
1.745 00 3,490 00
1.745 00 3,490( E+OO 8 93E+w0

z-05 1.745 00 7.07E-02 1 41E-01
0 3750 7 748E+12
0 5750 1 802E.14
0 8500 2 493E.12
1.2800 2449E.12

I 4433E-05 1.74 E+^w 2 52E-02 5 04

1-3979E+00
2 0203E-02

0 OwE+w0 2.i
0 0E+w0 35
0 00E+00 3 C

.4E+03

3.490 00Eu-1 bS

E+01 1 7500 7_t33E+10
ED00 22500 1 181 E+07
E-01 2 7500 2 419E+07
.+01 3.5000 2 491 E+06
E-03 5.0000 1.065E+06

- Fe-55 4.3136E-05
H-3 2-0769E-02

U, 1-129 9 8288E-07
*4 Kr-85 2 8214E-02

Np-237 1 1218E-05
Pa-231 1 3036E-09
Pb-210 85078E-11

3 Pr-147 3 6531E-04
Pu-233 7 47564-E2
Pu-239 1 1623E402

3,490 00 O
3,49000 0C
3,490w00 0C1.745 0i

1.745 00
1,745 00

0.

00(

OOE+OO
wE+00
wE+w0
w0E+wO
w0E+wO
wOE+00

92E+01 9 85E6i1
3 43E

96E-02 3 91E-02 I 10000 1I1IOE+04
7^^100 1 227E+05

l 4 556-06
1,745 w 227E-06 4 55E406

1.74 0 0E+OO t.48E-07 2 97E-07
0 0E+0 6.37E-01

3.49000 00 0E+0 1
3,490 00 0o

Pu-240
Pu-241
Pu-242

| Ra-226
I Ra-228

Ru-106
Se-79
Sn-1126
Sr-90

1.745 00 3,490 00 0 C 528E+01

1.745 00 E+03 3 14E+03

6 4260E-05 1,745 00 1 12E-01 224E-01

22804E-10
52713E-12
6 1160E-10
12377E-05

1.745 C .00 3 98E-07
3,490 00 0006.+00 9 206.09

3,490 00 006E+OO 1 07E-06
3,490 00 0OOE+00 216E-02
3,490 00 0 OOE+00 4 40E-02

i

96E-7

1,745 00
1,745 00
1.745 00

3,490 00 1 60E+03 320E+03
6.87E-01 1 37E+50
2.105-07 4216E07

Th-229 12057E-10
Th-230 2 1043E-08
Th-232 52972E-12
Ti-208 1.7474E-07
U-232 4.7368E-07

lo 3 67E-059d4O
n nripmC 03 4E49

_ v6-0

N.-

3.490 00 0 0E000 3305E044
3,490 00 0 0OE+00 8 27-4
3,490 00 0 OE+00 4 38E-05
'3 A490 00 ODF+O 8 72E-02

7.34E405
1 .85E408
6 10E-04
I 65E403
8 76E-05
1 74E-01
126E-03

U-233 2 5097E6-

Thermal Power
Nominal Heat Bounding

Output ' Heat Output
-i1Waft) 8 0waft)
4 01E.01 8 03E+01

U-234 5 0D
U-235 -1 44
U-236 7.58

, I
24E-06

U1238
i... Y-90

lither I

0 00 126E-03
3,490 00 O006E+OO

000 1.33E-02
3,490 00 0 OOE+00

1.32E-O
I otat I otai

-26F
-

91I 3 20E+03
4 686+03

T otai otia

- G IT Spiute Selton Summary
. .

LUI From SFD l

Reactor Moderator UGHT WATER UGH-

Fuel Claddig ZIRC
BOL HUM Conrstinnts I[U

BOL Enrichment %I 1447761165

Basis for Parameter Diferences.
IT WATER

ZIRC
U

Oto5

IBumup Summary (MWd)f
Froe

Nominal [ -

Bounding I

Basis for bumuP used in estimate:
-I. - - . .-I Estimamo

175.00
1.321 3.490 00

Nwini Wsfp vcablcuate to ie y metd mas es e

Bteendi buM assjined I betm e sioetiat bump

Checks

aurm. Muftioher
Estimated Bumupt

Given Bumnup Estimated EaL HM/Grven EOL HM
|102|.12 4 tNominal

Bouncdhn 248 4W96
v to

l'FReador shutdown. core rmevat. storage. stipping or other date CO0rrrlg ng hal krrcadaion ceased for fuel

'Totat bufmf for at luel assodated with this worksheet must be divided by BOL heavy metal mass to get specific bumurp values (MWdMT)

March2003
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Fuel Radionuclide Inventory Worksheet
L Fuel asnd Ten Vate Indornaato 9k ,

Fuel Name: EBWR (U METAL) NORMAL HEAVY
SNF tD # 889

Fuel Units & Descr: 11 .6 FLAT PLATES
Heavy Metal Mass: BOL=620 4kg EOL566 145kg
ROD Storage Site: INEEL

'Fuel decay start date 1966
Estimates as of: 2010

Template: PWR (Ught Water, ZirO. 0b 5%. U)
'Template Bumup(MWid): 6192

Template 80. Heavy Metal Mass (LT): 000176911
Temptale Deay Timr 3 ears

Estimated
Canister usage:

18,x10'
092

II. Estimates -,, ' m X. Xb b Y. _ w I Gamma Sources
. ~ ~~ .- -h"n To

L
ClSMWd From - Nominal ., Bounding Fuel Initial Activity, Nominal Fuel - Bounding Fuel

Radionuclide Template - 'Fuel Bumup (MWd)' Bumup (lMWd)' (Ci) InventoneCI) Inver
Ac-227 8 7758E-10 51,59422 103.18845 0 OE+00 4S3E-05 9(
Am-241 1 4352E-O1 51,59422 103,18845 000E+0O 741E+03 14

ntore"(Ci)
A

Energy Photons/sec
Group (bounding)
Avg Mev
0 0150 5552E+15
0 0250 1 120E+15
0 0375 1 068E+15
00575 1234E+15

Am-242m 28698E-04 51,59422 103,188 45 0 OE+00 I 48E+01 496E+01 _
Am-243 62565E-04 51,59422 103,18845 0 OWE+00 3.23E+01 646E+01 I
C-14 47901E-05 51,59422 103,18845 0W0E+WO 247E+W0 494E+00 _

0 00E+W0 4 14E-02 8.29E402 0 0850 6213E+14
41 2 59E+01 01250 4.311E+14

06E+03
0

02250 5.327E+14
03750 2291E+14
05750 5.328E+l15Cs-134 4 0536E-05 51.594 22 103.188 45 00E+00

Cs-I 35 1 4433E-05 51.594 22 103.188 45 0OOEE+00 7 45E-01
Cs-1 37 13979E+00 51,594.22 103.188 45 0OOE+00 7 21 E+04 44E+1
Eu-i 54 2 0203E402 51,594 22 103,188 45 0 00E+00 1 04E+03 08E+03

i4.22 103,188 45 0OO1E+0 912E+01 82E+02 22500 3 491E+08
45E+W0 2.7500 7153E+08

1-129 9 8288E-07 51.594.22 103.1
3 5000 7 365E+07
5 0000 314sE+07 UKr-85 2 8214E-02 51,594.22 103.188 45 0 00E+0 14

Np-237 1 1218E-05 51,594.22 103,18845 000E+W0 579E-01 1 16E+00
Pa-231 1 3036E-09 51,594.22 103.188 45 0 00E+00 6 73E-05 1 35E-04
Pt-210 85078E-11 51,59422 103,18845 00OE+00 439E406 878E-06

3 6531 E-04 51,594.22 103.18845 000E+00 1.88E+01 3 77E+01
3 85E+03 7 69E+03

,Li'

Pu-240
Pu-241 9 0036E-O1 51,594.22 103.18 45 0 OE+00 4 65E+04 9.29E+04
Pu-242 64260E-05 51,59422 103,18845 000E+OO 3.32E+OD 6 63E+00
Ra-226 2 2804E-10 51,59422 103,188.45 OOE+00OO 1.18E-05 2 35E-05
Ra-228 5 2713E-12 51,59422 103,188.45 O.O0E+OO Z72E-07 5 4E-07
Ru-106 61160E-t0 51.59422 103,188.45 OOOE+00 3t6E-05 631E-05
Se-79 1 2377E-05 51,594 22 103,18845 006E+O 6.39E-01 1.28E+00
Sn-126 2 521OE-05 51,59422 103,18845 O0E+0O 1 30E+00 2 60E+0O
Sr-90 91667E-01 51,59422 103,18845 OOE+0 O 473E+04 946E+04

51,59422 103,18845 0OOE+00 203E+01 4 06E+O1
O OOE+0O 6.22E-06 I 24E-05

Th-232
TI-208

2.17E-03
5 47E-07
1.80E-021.7474E-07

U-232 4.7368E-07
U-233 2.5097E-08
U-234 5 OOOOE-05

4 89E-02 Thermal Power

51,594.22 103.188 45 0 OOE+00
U-235 -1 4489E-06 51,594.22 0 00 9 56E-03 0 6D+.00 9 56E43
U-236 75824E-06 51.594.22 103.18845 OOE+00 391E-01 782E-01
U-238 -2 6129E-07 51,594.22 0 00 2 07E-Ot 1 94E-01 2 07E-01
Y-90 9 1699E-O1 51,594.22 103,18845 0 0OE+00 4 73E+04 9 46E+04
Other Radionuclides 6 93E+04 I 39E+05

Noritnal He, Bounding
utut - - Heal Output

(watts)'' (wats)
1.19E.03 2.37E.03

Total Total

Ml. Te titSelection Surnmary. Burnuo Sw
Template Selection Summary

From SFD
Reactor Moderator. LKT WATER

Fuel Cladcg- ZIRC
BOL HU Constituents. U

BOL Enrichment % 0 71276593_

. . .

LiUGHTWATER
ZIRC

IiBurnup Summary (MWdf Basis for burnuo used in estimate:
From SFD Estimated

Nominal 51| S 4 2.rtri bimiW cartated torm te heray rie mass desfoyed
Bounding 992 64 103 18 4ourtng brmi assted lo be twice ruinal bwr

Checks

Estimated Bumnupt
Bumup Mbultiplier Given Bumup Estm ted EOL Ht/Ghven EOL HNt

Norninad 2 3 01 o
Bounding .75 103St

'Reactor shuldown, core removal. storage, shlpling or other date confirming that irradation ceased for fuel

'Total butaup for all luel assodated w i thbi worlsheet must be ivided by BOL heavy metal mass to get speafic bumrup values (MWFvJT).
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Fuel Radionuclide Inventory Worksheet -

TL iel-aud mitelrfmlnatiO-.-
Fuel Name: EBWR (U METAL) NORMALTHIN

SNF ID tr 890
Fuel Units & Desca 7 -6 FLAT PLATES
Heavy Metal Mass BOL=281 4kg, EOL.279 076hg
ROD Storage Site INEEL

'Fuel decay start date 1966
Estimates as of 2010

Template FWR (Light Water. Zirc, 0to5% U)

rTemplate Burmup(MWd) 61.92
Template BOL Heavy Metal Mass (MT) 0 00176911

Tem-late Decay Time 35 years

Estimated
Canister usage

F 058

I

-10-1 ILFstitiates U -s m-- i _ m Xb b Y Yb I GammmaSources

CijMWd From Nominal ' Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionucide - -Template Fuel Bumup (MWd)
2 

Burnup (MAWd)
2  

(CI) Inventones(CI) InventoneeCi)

Ac-227 87758E-10 2,21001 4,420 01 0WOE+00 1 94E-06 388E-06

Am-241 1 4352E-01 2,21001 4,420 01 o OE+00 3 17E+02 6 34E+02

- Photon Total
Energy Photonslsec

-Group (bounding)
Avg MeV

0 0150 2 378E+14
0 0250 4 796E+13
0 0375 4 574E+13
00575 5285E+13

Am-242m 4,420 01 U Wp-t+w

Arn-243
i C-14

CII -36
-- Cm-243

2.210 01 4,420 01 0 u
2.210 01 4,420 01 0 0 212E-01

2.210 01 4,420 01 3 55E.03 0 0850 2 6616E13

2,210 01 4,42001 5.54E-01 1 1E+00 o 01250 1847E.13

0 1 08E+02 2 17E+02 02250 2282E+13

565E+00 1 13E+01 1 0.3750 9812E+12
2.210 01

2 5581 E-03 2,21001
A 053T6E05 2210n r +00 896E-02 1 79E-01

Cs-135 1 4433E-05 2,210 01

_ Cs-137 1.3979E+00 2,210 01

Eu-154 2 0203E-02 2,210 01

Eu-155 1 7684E-03 2,210 01
- FeSS 4 3136E-05 2,210 01

H3 2 0769E-02 2,210 01
I-129 9 8288E-07 2,210 01

Kr-85 2 6214E-02 2,210.01
Np-237 1.121tE-05 2,210 01

0 00E+00 3 19E-02 6 38E-02

4,420 01 0 E+00 3 09E+03 61
4,420 01 0 6E+00 4 46E+01 8 9

4.42001 0.00E+00 391E+00 78

0 5750 2282E+14

0 8500 3157E+12

12500 3 101E+12

1 7500 9287E+10

22500 1496E+07

27500 3064E+074,420 01
4 59E+01 918E+01 I 35000 3 155E+06

217E-03 4.34E-03 I 50000 1349E+06

0 WOE+00 6 24E+01 1 25E+02 17 0000 17655E+05

Pa-231 1^,036E-C
4,420 01 0 WOE+00 2 48E-02
4,420 01 0 0E+00 2 88E-06
4,420 01 0 0E+00 1.88E-07
4.420 01 0 WE+00 8 07E-01

4 96E-02 11 0000 I 786E+04

I Pb-210

- Pm-2347
3i

2,210 01 4,420.01

Pu-239
Pts-240
Pi-241

E-02 2,210 01 4,420.01 5 14E+01

E-02 2210 01 34E+01 6 69E+01

9 0036E-01 2210 01 4,420 01 0 00E+00 1 99E+03 3 98E+03

PU-242
i Ra-226

Ra-M2

6 4260E-05 E+00 1 42E-Ul 1 04t1-
2.2804E-10 4,420 01 0 00E+00 5 04E-07

4,42001 0.00E+00 1 16E-08
4,42001 0OOE+00 1 35E-06

I OIE-06

Ru-t 06 2,210 01

96-79
I- Sn-1126

2,210 01 4,420 01 5A7E-02
E-05 2,210 01

91667E-01 2,21001
39357E-04 2,210 01

0O0E+00 557E-02 1.11E401
0 00E+00 2 03E+03 4 05E+03
0 WE+00 8 70E-01 1J4E+00
0 00E+00 2 66E-07 5 33E-071.2057E-10

k

Th-230 2.1043
Th-232 52972
T1-209 - 1.7474
U-232 4 7369
U-233 2.5097
U-234 5 0000

E-08 1 4,420 01 0 00E+00 4 65E05
4,42001 0 00E+00 1.17E-08
4,420 01 0 00E+00 3 86E-04
4.42001 O00.E+00 1 05E-03

I- 4420 01 0 O^E+00 5 55E-05
4,420 01 000E+00 111E601

2
-03 Therimal Power
-04 Nominal Heat Bounding
-01 Output Heat Output
-03 (Watts) (Watts)
-02 5.s8E+01 1.02E+02

ioAa ._. . . ._

U-235
U-236
U-238

* -- Y-90
_~ i Other RacS

2,210 01 O 00 4.36E403

2,210 01 4,420 01 006E+00

2,210 01 0 00 9.39E-02
2,210 01 4,420 01 0 00E+00

i otaul Totat
03E+03 4.05E+03
97E+03 5.93E+03

lecks _____I

I

9 0

From SFD _

Reactor Mood" I GHT WATER
Fue Ctaddig ZIRC

8OL HM Constituents'[ OL Enrichmentr % 0 7164178ri

Basis for Parameter Differences:

)V)5

- Bumup Summary (MWd)f . _ Basis for bumup used In eshmate

From SF0 Estimated

Nomnal | 221001 O N ct b alur l atae the heasy metal mase desoyed

Bourndig | 45024 442008011 S rdbu's assunmed t be Wle rirral buams

Checks _ __ .__

Estbmated Bumupf
Bumup Multipier Given Bumup Estemated EOL HMWGlven EOL HM

Nominal 022 1 ool
Bounding I 045 _ 9 82

'Reactor shutown, core removal. storage. stepping Or other date contimrnsng that irradiabon ceased tor tuet

TOTtal bumurp or ant tut associated witt is woilshlet must be dvided by BOL heavy metal mass to get specific buisrep values (MWvdMT)

I

DOitSNF/FtEP-078
Revision 0

March 2003
Page C-349 of C-681



Fuel Radionuclide Inventory Worksheet

L Feel and Tempglate informanaion ~.-L
Fuel Namar ENEA (LEU UALX) SALUGGIA ITALY

SN F ID #-. 760
Fuel Units & Descr: 32. MTR TYPE
Heavy Metal Mass: BOL=22 41g. EOL=21 568kg
ROD Storage Site: SRS

'Fuel decay start date. 1996
Estimates as o4: 2Q110

Template, ATR (Ugtrt Water. Akxn., 60 to I 00%.~ U)
'Ternplate Surnup(MWd): 367.2

Template BOL Heavy Metal Mass (lIT): 0 00116689
Template Decay Time' I10 years

Estimated
Canister usage

18X10,

I. Estimates m 5.. Xb b Ye Yb Gamma Sources

Photon Total
CIJMWd From, Nominal Bounding Fuel Initial Activity Normnall Fuel Bounding Fuel Energy Photons/sec

Radiornuctide - Temiplate Fuel Bumup (MWd) Bumup (MWd)' (Cl) lnventories(Cl) lnventouies(Ci) Group (bounding)
Ac-227 2 8404E-10 787 92 1.575 84 0 00E+00 2 24E-07 4 48E-07 Avg MeV
Am-241 I14935E-03 787 92 1.575894 0ODOE+00 Il18E.00 2 35E+00 0 0150 2143E+14
Arn-242m 4 4390E-07 787 92 1,575 84 0 006.00 3 50E-04 7 OOE-04 0 0250 45106,13
Am-24.3 1 4913E-06 787 92 1,575 84 OOODE+00 I 18E-03 2 35E-03 0 0375 3 9326+1 3
C-14 5 7217E-09 787 92 1.575 84 0006.+00 4 51 E-06 9 02E-06 0 0575 4184E.13
C1430 1 3124E-32 787 92 1.575 84 0006E+00 1 03E-29 2 07E-29 0 0850 2 527E.13
Cmn-243 2 0967E-07 787 92 1.575 84 0 006+00 1 65E-04 3 30E-04 0 1250 1 769E.13
Crn-244 4 30016E-05 787.92 1.575 84 0 006+00 3 39E.02 6 78E-02 0.2250 2 17DE.13
Co-60 1 9798E-05 787.92 1.5758S4 0 00E+00 I 56E-02 3 12E-02 0.3750 8 7286.12
Cs-1 34 9 0795E-02 787.92 1.575 84 0 006+00 7 156+01 1 43E+02 0 5750 1 5786.14
Cs-i135 a.44T7E-06 787.92 1.575 84 0 006+00 2 72E-03 5 43E-03 0 8800 77046.12
Cs-137 2.5588E+00 787.92 1.575 84 0 006+00 2 02E+03 4 03E.03 12500 2 5076.12
Eu-154 5 4847E-02 787.92 1.575 84 0 006+00 4 326.01 88646+01 1 7500 9154E+10
Eu-155 1 9469E-02 787.92 1.575 84 0 006+00 1 53Ei-01 3 076+01 229500 680526.09
Fe-55 1.7797E-03 787.92 1,575 84 0 006Ei00 1 4DE+00 2 8062+00 2 7800 8 445E.07
H-3 80065E-03 787.92 1.575 84 0 006+00 6 316+00 1 266+01 3 5000 1 005E+i07
1-129 7-5300E-07 787.92 1,575 84 0006E+00 5 936-04 1 19E-03 5 0000 8 4916.02
K(-a5 20705E-011 787.92 1,575 84 0006.+00 1 636+02 3 266.02 7 0000 9 439E+01
Np-237 9-5507E-06 787.92 1.575 84 0006E+00 7 53E-03 1 516.02 11 0000 1 0626.01
Pa-231 1.2740E-09 787.92 1,575864 0006.+00 1 00E-06 2 016E-06
Pb-210 1.1838E-11 787.92 1,5758B4 000E+00 9 3316-09 1 876-08
Pmn-147 67974E-01 787.92 1.5758B4 0 006+00 5 366+02 1 076+03
Pu-238 1 9755E-02 787.92 1.575 84 0006E+00 1 566+01 3 116E+01
Pu-239 4.2&838-04 787.92 1,575 84 0 006.00 3 386-01 675E-01
PU-240 2-4390E-04 787.92 1,575 84 0006E+00 1 926-01 3 84E-01
Pu-2411 5 4058E-02 787 92 1,575 84 0006E+00 4 266+01 8 52E+01
Pu-242 3 6329E-07 787.92 1,575814 0006E+00 2 86E-04 5 72E-04
Ra-228 8.37426-11 787.92 1,575 84 0 006.00 6 606-08 1.326-07
Ra-228 5 7734E-15 787.92 1.575894 0006E+00 4 556.12 9106O-12
Flu-106 6 13566.03 787.92 1,575894 0006E+00 4 836+00 9 676+00
Se-79 1-2936E-05 787.92 1.575 84 0006E+00 1 02E-02 2 04E-02
Sn-1126 1.1574E-05 787.92 1,575 84 0 006.00 9 12E-03 1 826.02
Sr-90 2 44176+00 787 92 1.575 84 0006E+00 1 926+03 3 856+03
Tc-99 4.2239E-04 787 92 1,575 84 0006E+00 3 336-01 6 66E-01
Th-229 2 8568E-12 787.92 1,575894 0006+00 2.256-09 4.506-09
Th-230 2 53106E.08 787 92 1,575 84 0006E+00 1 996.05 3 996-05
1Th-232 1 16316E-14 787.92 1.575 84 0006E+00 916E-112 1 836-11
11-208 4 6705E-08 787.92 1,575 84 0 006+00 3 68E-OS 7.36E-OS
U-232 1 31516E-07 787.92 1,575 84 0 0062+00 1 046.04 2.07E-04 Thermal Power
U-233 2-1650E-09 787.92 1,575 84 0 006+00 1.716E-06 3 416E-06 Nominal Heat Bounding
U-234 1 83996-04 787 92 1,575 84 0006E+00 1.456-01 2.906-01 Output Heat Output
U-235 -2 7235E-06 787.92 0 00 9 686.03 7.54E-03 9 686-03 (Wafts) (W~atts)
U-236 1 54936-05 787.92 1.575 84 0 006+00 1.22E-02 2.446-02 2.496+01 4 996+01
U-238 -4 28516E-09 787.92 0 00 6 026-03 6 026-03 6 02E-03 Total Total
Y-90 2 44236+00 787 92 1,575 84 0006E+00 1 926+03 3 856+03
Other Radionuclides 1 966.03 3 926+03

JIL Template SelecinSumnarr. Brnuap Suasmsrya nd Checks ______________________

Template Selection Summar
FrojSFDUsed 18ais for Parameter Differences:

Reactor Moderator [ GKTWATER UGTWAMR h5Teq)Latewas used tar the lolasang reanso
Fuel Cladding [ LUMALUM Jn te makhes ATR Template on all bta ote parameter (esirdeeo mrakhg ATi a reasteable

DOL MM Constltuents

Burmup Summary (MWd)a _______ Basis for burnup used in estimate:
From SF0 Esiae

Nomina ________ t 7 8 7912 Ncnlhmpluadfo h ev mtlms etoe
Boundcng 1 575 84 Boeqn burnups asisroe lto be twce nominal buraris

Checks

Estimited Bumupf
8 tI Given Burnup Estimated 601. HWIGiveri EOL MM

Nominal 01 10
Bounding 03 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Readtor shutdown. core removal. storage, slipping or other date conflmyung VWa irraclalionr ceased for kwe.

'rowa buitup for all Fue asaociatvd wth8 taOs worksheet tmust be divided by 801. heavy metal masa to get specific bumultp values (MWCSIII)

I-I

IU
Uz"
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Fuel Radi
& FueI andA q1empiate Irfornmatio -

S_ F Fuel Name: ENEA (UALX HEU) SALUGGiA ITALY
SNF ID 4# 574

Fuel Units & Descr. 116 - MTR TYPE

- Heavy Metal Mass: BOLt18.56kg EOL=17226k9g
ROD Storage Site SRS

onuclide Inventory Worksheet , - - .,

'Fuel decay start date 1996
Estimates as of 2010

Template ATR (Lght Water, Akim, 60 to 100-. U)

"Template Bumup(MWd) 03672
Templtae SOL Heavy Metal Mass (MT) 0 00116689

- Template Decay Time 10 years

Estimated
Canister usage

18,x10'
i322

iI
U. Fsbnmntes ~- m - I-. X., -x X b - --- Y. -- ybs,' GammSources

I ' C CirWd From, . iNominal Bounding Fuel Initial Activty Nominal Fuel Bounding Fuel

i , Radionuclide - - -Template - Fuel Bumup (MWdf Bumup (MWd) - - (C) - inventones(CI) hnventorles(Ci)

Ac-227 2 8404E-10 1,26332 2.52665 0 00E+00 3 59E-07 7 18E-07

Am-241 1 4935E-03 1,263 32 2.526 65 0 OOE.00 i 89E+00 3 77E+00

Photon Ioa
Energy ' PhotonstsecI ' Group , (bounding)

- Avg MeV
0 0150 3436E+14
0 0250 7.232E+13An-242m 4 4390E04 0 S61ilE;.04 1.12E^,3

AM-243
C -14
CI-36
Cm-243
Cm,-244
CO-60
Cs-13-4
Cs-135
Cs-1137
Eu-154
Eu-155

Npa231

Pb-2110
Pm.i147

Pu-239
Pu-240
Pu-241
Pu-242
Rta-226
Ra-228

0 00E+00 1 88E-03 3 77E-03 I 00375 6.305E+13
1-263 32 2.526 65 0 00E+00 7.23E-06 1 4

- 1,263 32 2,526 65 0 00E+00 1
1.26332 2.526 65 0000.0

S4 3001 E-05 1,263 32 2.526 65
1 9798E-05 1,263 32 2,526 65 00E-02 I 0 3750 1 560E+13

9 0795E-02 1,263 32 2.526 I 2 29E+02 0 5750 2.532E+14

3 4477E-06
2 5588E+00
5 4847E-02
1 9469E-02

1,263 32
1,263 32
1,263 32
1,263 32
1,263 32
1.263 32

3
3.23E+03 6 47E+03 12500 4 020E+12

8 71 E-03 I 08o00 1235E013

0 6.93E+01 1.39E+02 1 7500 1.468E.11
0 00E+00 2.46E+01 4 92E+01

2,526 65 0 00E+00 2.25E+00 - 4 50E+00
2,526 65 0 00E+00 1.C

1t263 32 2,526 65 0 00E+OD - 9 6

2.2500 9 704E+09
27500 1354E+08
3.5000 1.612E+07
50oooo t .341 E+03
7000 1 ,489E0.2 -

11 0000 1.676E+01
2 0705E-01 1,263.32
9 5507E-06 1,263.32 2 41 E-02

1.2740E-09
1 1

2,52665 OOE+00 1 61E.06 322E-06
- -2,526 65 - 0 OOE+.00 50E-08 2 99E-08

2,526 65 0 OuE+00 8 59E+02 1.72E+03
2.526 65 0 OOE+00 - 2 50E+01 4.99E+01

1,263.32 2.526 65 - 0 OOE+00 5 41 E-01
04 1,263.32 2.526 65 0 OOE+00

5 40580-02 1,263.32 2,526 65 0 C
3-6329E0,7 1,263.32 2,526 65 0 ° 9 I8E-04

2 12E-0783742E-11 t

FRu-106
I Sr-79

Srn- 26
Sr-go

I.- TC-99

5 7734E-15
6.1356E-03
1.936E-05
1.1 574E-05
2.4417E+00

).OOE+00 7 75E+00
- 729E-12 - 1 46E-tI

2.526 65 - O.uOE+00 - 1 63E-02
1,263 32

1.55E+01

2.526 65 OOOE+00 1 4
3 27E-02
2 92E-02
6 17E+03
1 07E+00

1,263.32 2,526 65 0 C
42239E-04 1,263 32

Th-229
Th-230
Th-232

i TI-2 05

2 8568E-12
2.531OE-08 7

A 1631E-14

3 61E-09 722E-09
1 320E-05 6 40-05

O 00+00 1 47E- 1 2 94E-1 1
. . A.

4 67u

- U-232
U-233
U-234

216
183
-272
1.54

51E-07 1,263 2

0 00E+00 - 5904-05 1.1BE-04 1
00E+00 1 66E-04 332E04 Therrnal Power

OOE+00 2 74E-06 5 47E-06 Nouminal Heat Bourding
2 2,526 65 0 OE+00 2 32E-01
2 0.00 3 74E-02 3.39E-02

4 65E-01
3.74E-02- -tJ-235

U-236
U-238
V-90

gm C Zther I

Ut Tempt

tj R

SOL

I
M r Cek

- Output Heat Output
(Watts) '(Watts)

4 00E+01 8 OOE401
Total Total93E-C 2,52&65 OOE+00 1.96E-02 3.9tE-02

0.0 4A .9-0 423-u 4. 2 ^A -u ^
0.00 4 29L-04 4.ZJt4J4 4;d6--u4 Total Toial

1.26332 -- 2,526.65 0 OOE+00 3 09E+03 6.17E+03_i
-- 314E+03 6.28E+03

w, ad hecks -r Ig st * _

Use Setsis for Parameter Differences-

LIGHT WATER

ate Seleeton Summary
From SFD

sactor Moderator UGHTWATER

Fuel Cladding ALUM
HM Constituents U
30 Enrichment # 93 125

FaL.. - r hurhun use- in estimate-_p Summary (MWd)'

Nomnal }

Boundinmg F
m SFD I Estimated

=
1,263 1I4orrinal biami taiclaW od ronthe herq met miss ilestroye v4

Bmordnge buinuopassummdto be tews eranal kianw - - - _:-

Estimated Sumupf
BurnMI Mutliler I Given Bumup Estimated EOL HMIGlven EOL NM

l_ Nominal | 021 __ __ , -- -100
i Bounding- 0 43 _ _ _ _ _ _- _ _ _ _ __ _

L 'Rea shor sutdown, core removal, storage, shipping or other dale contimirrg that irradaton ceased for tuel

'Total burmup for all lue assocoated with this worksheet must be divided by OL heavy metal mass to get spedfic bumuip values (MWdilMT)
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Fuel Radionuclide Inventory Worksheet-
L Fud and Ternpate lnomtiou, L _

Fuel Name EPRI
SNF ID ft- 67

Fuel Units & Desecr I - CANISTER OF SCRAP
Heavy Metal Mass: 0I01- . EOL=O 02kg
ROD Storae She, INEEL

'Fuel decay start date. 1966
Estimates as of. 2010

Template fWorst Case)
'Template Bumup(MWd)- 62.5

Template BOL Heavy Metal Mass (MT). 0 00186865
Temolate Decay Time - 35 ears

Estimated
Canister usage

18'x1 0
j 003

U.Estmates, -. m X,. 
5
b b Y. Yb Gamma Sources

- . -Photon - Total
Cl/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 23072E-06 1901 1901 OOOE+00 439E-05 439E-05 Avg MeV
Am-241 84448E+00 1901 - 1901 OOE+00 1 61E+02 1 61E+02 00150 2329E+13
Am-242m 1 6848E-02 1901 1901 0 OE+00 3.20E-01 320E-01 00250 4635E+12
Am-243 16320E-02 1901 1901 OOE+00 310E-01 310E-01 00375 4 049E+12
C-14 1 2090E-01 1901 1901 OOE+00 230E+00 230E+00 00575 6371E+12
CI-36 22849E-03 1901 1901 0000+00 434E-02 434E-02 - 00850 2487E+12
Cm-243 86624E-04 1901 1901 OOE+00 1 65E-02 1 65E-02 01250 1949E+12
Cm-244 16848E-01 1901 1901 OOE+00 320E+00 320E+00 02250 2154E+12
Co-60 28086E+0 1901 1901 OOE+00 534E+02 534E+02 03750 9214E+11
Cs-134 34148E-04 1901 1901 0 OE+00 6.49E-03 649E-03 05750 1498E+13
Cs-135 43976E-04 1901 1901 0 OE+00 8.36E-03 836E-03 08500 5726E+11
Cs-137 21049E+01 1901 1901 OOE+00 400E+02 400E+02 12500 4002E+13
Eu-154 12500E+00 1901 1901 OOE+00 238E+01 238E+01 1 7500 1770E+10
Eu-155 68986E-02 1901 1901 OOE+00 1 31E+00 1 31E+00 22500 2099E+08
Fe-55 29308E-01 1901 1901 0 OE+00 557E+00 557E+00 27500 5915E+07
H-3 24311t-01 19.01 1901 0 O0E+O 462E+00 462E+00 35000 4733E+04
I-t29 10618E-05 19.01 1901 OOE+00 202E-04 202E-04 50000 2010E+04
Kr-85 5 9882E4-0 1901 1901 0 OE+00 1 24E20- 1 24E20- 70000 2302E+03
Np-237 I37668E-04 1901 1901 OOE+00 298E-03 298E-03 11000 2634E+02
Pa-23 2865612-046 1901 19 01 0ooE+00 5 45E-05 5648E-05
PU-23 2398E-08 1901 1901 0 OE+00 455E-07 455E-07
Pm-t47 5 698 -042 1901 19 01 0OOE+00 3121 E-02 321E-02
Pu-238 -8 6120E-01 19.01 0 0 0 05614E+OO03 440o1+a 514E+00
Pu-239 4 8440E-02 19.01 0 00 6 22E-01 0 OOE+3O 6 22E3-0
Pu-240 -3 0095E-01 19 01 o D 79E1 0ooE+oo 7 94E-01
Pu-241 -t 04 t E+02 19 9 01 004E+02 0 OOE+0 2 04E+02
Pu-242 -t 1381 E-04 19 01 0 00 3 44E-03 t27E-03 3 44E43
Ra-226 6 4400E408 19 0t 1901 O OOE+OO I 22E-06 I 22E406
Ra-228 5 9952E-07 19 01 19.01 0 OOE+OO 1 141E-05 I114E-05
Ru-106 8 5526E407 19 01 19 01 O OOE+OO i 63E405 I 63E-05
Se-79 I 9181E404 1901 19 0t OOOE+OO 3 65E403 365E403
Sn-126 1 6671E404 19 0t 19 01 0OOOE+OO 3 17E403 3 17E-03
Sr-te 1 9799E+at 19d0u 190i OOOE+O 3 76E+02 3 76E+02
Tc-99 6 7678E-03 19 01 19 0t OOOE+OO 129E401 I 29E-01
Th-229 t 748sE-06 19 Ot t9 01 0 OOE+O- 3 32E-05 3 32E-05
Th-230 5 87D4E406 19 01 19 01 0OOOE+OO 1t2E44 I 12E044
Th-232 6F020eE-07 19e01 9l0Coe i t C a IE+ t 5 tIEs e a t4E-05
T B-208 87573E-05 19 01 1901 0 OOE+C I 66E43 I 66E43
U-232 2S3706Ea4 19y01 1901 oOOE+C 4u51E3 4d51E3 ThermalPower
U-233 3 6128E-04 19Ot1 19 01 0 OOE+OO 6887E403 6887E403 Normina tHeat Bounding
tJ-234 t.2788E402 19 01 19 01 0 OOE+CO 2 43E-01 2 43E-01 Outpu Heat output
U-235 5 8772E-04 19 01 19 0i oOE+00 I112E402 I1t2E402 -(Watts) (Waitts)
U-236 Z 3485E404 19 01 19 Ot O OOE+OO 4 46E403 4 46E43 I 87E+Ot 1.90E+Ot
U-238 1.174tE404 19 01 19 01 0 OOE+OO 2 23E403 2 23E403 Tota Total
Y-90 1.98D4E+01 19 01 19 01 0OOOE+OO 3 76E+02 3 76E+02
Other Radbnucles 1 1+03 117E+03

TerElate Selection tmmaryd
From SFD uted Bases for Parameter DEMferences:

Reactor Moderatorr UGHTrWATER (Wor CasfM
Fuel Cbaddng SST SSTitnconel Thi s ILIcdnt closely matl any e~s Ierrptes, tei fth worst case template wasued

80L HMi Co~nsttuents Pu U, Th, & Fu
eOL Enrithment % a to 100

Bumnup Sunmmary (MWO) |Basis for bumnup, used in estimate:
From SFD Estimatd

Nominal 19 b-u eatrsk etep to b brng; W4
Bounding 1901 arn baxp es6rated by assunwf BM h" ffebl IMaSS was twice WIOL

Checks

Estim ded Bumnuplt
Burnup Multiplier Given Bumnup Estimated EOL HWIGlveni EOL HtJ

Nomh51l 1421601|
Bounding 1421

2Total bunrup for all fuel associate with this worksheet must be divicld by sOL heavy meta mass to get specific bumup value~s (MWdMT)

l -

Ii
Lit

LI

I -
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L- - UI -mneiuy VIK VV
i Fuel Ra'

' L Fuel and Template lnfonioiwi -n

I Fuel Name, ERR (ASSEMBLIES)
SNF ID# 68

Fuel Units & Descr 190 - 5 X 5 ROD ARRAY

Heavy Metal Mass B0OL5056 66kg EOL=5041 023kg
ROD Storage Site INEEL

010nUCIlUe IFIVU111LOFY VVVFFkb1WVL - -

Estimated

'Fuel decay start date 1966 Canister usage
Estrnales as of 2010 1t Vx1ir

Template LWBR (Llght Water. a.. 6c t. tf100%, Th and U) . ... 10 56 1

rerrnpiateBurnup(MWd) 1026914
Template BOL Heavy Metal Mass (MT). 0 45991251

Ter.^plte Decay Time 35 yearsI
i_-

I.bEs ~nr m b -- - . Yb I Gamma Sources

Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy hPhotons/sec

I Radionucflide - Template I FuelBumup(MWd)' Burnup(MWr)' (C) - Inventories(CQ) Inventories(Ci) Group (bounding).

Ac-227 9 7360E-05 27,36664 65,736 58 0 OOE+00 2 66E+00 6 40E+00 Avg MeV

Am-241 2 4345E-04 27,36664 65,736 58 0 Oi+DO 6 66E+00 1 60E+01 0 0150 5424E+15

Am-242m 64 bfi b Uut+ o:z

-- Am-243

i I C-14

*- Cm-243
Cm-244
CO-60

27.366 64 65,736 58 0 OOE+OO
27.366 64 65,73658 0D 1 043BE+15

6 664E+1427,366 64 I 19E-01 0o0850

3 0597E-07 27,366 64 8 0 OOE+00 8.37E-03 2 OtE-02 01250 4 t76E+14
8 OOOE+OO 387E-01 930E-01 0.2250 5976E+14
8 0 OOE+OO 239E+01 574E+01 0.3750 2400E+14

1 4149E-05
8 7369E-04

Cs-t134
i Cs-135

%.I Cs-137
Eu-1 54

-0 OOE+00 7.01E-01 1 68E+00

4 65.73658 0 OOE+00 7.84E01 1 88E+00

1A77 664 65.736 58 0 OOE+00 4 04E+04
6 64 65.736 58 0 00E+00

27.366 64 65,736 58 i
tu-1 X

22500 1 311tE+08

2 7500 3223E+13Fe-55 2.3011 E-06 27,366 645 1-3 21277E-03 27,366 64
0 1-129 1.5853E-06 27,366 64

Kr-BS 6 2625E-02 27,36664
Np-237 1 2620E-07 27,36664
Pa-231 1 2017E-04 27,366 64

65,736 58
1.40E+02 35000 1265Eo05

4 34E-02 1 04E-01 I 50000 3.959E+04
1 71 E+03 4 12E+03 7 0000 2.882E+03

65,736 58 - 0 OOE+00 3 45E403
65,736 58 0 OOE+00 3 29E+00

8 30E-03 t1 t00 2.1 93E+02-

t Pti-210Pm-147

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

_ Pu-242

27.366 64 65.736 58 0 00E+OO - 39
27.366 64 65,736 58

i
P
i
z
I

2477E-04 27.366 64 65,736 58 E+01

7519E-OS 27,366 64 81E+CO

6184E-05 27,366 64 4 43E-01 1 06E+0O

4695E-03 27,366 I Et.'0O 4 02E+01 9 66E+01

08316E-08 E.i00 1.12E-03 2 68E.03

I Ra-226
Ra-228

21 3 64 65,736.58 0 00E+00 5 86E-04
i 64 65.736 58 0 00E+u0 127E601

Ru-1 06
Se-79

7.366 64 65.736 58

IAIE403
304E-01
2 64E-06
2.33E+00
2 62E+00

E-05 27,366 64 65,736 58
-05 27.36664 65.736 58 C

1.4928E+0W
3.2525E-04
6 4582E6.5

27.366 64 0 4 09E+04 9 81 E+04
0 8 90E+00 2 14E+01

Th-229
Th-230

11 Th-232
i T-208

U-232
U-M3
U-234
U-235

I U-236
UJ-238

S.. y-90
111111r ter Radioniuclides

27,366 64 65,736 58 0 00E+00 1 77E+00
27,366 64 65,73658 0 00E+00 3 13E402
27,366 64 0 00 5.34E-01 5 32E-01

E02 27.366 64 65,736 58 0 00E+00 3 E
E42 27,366 64 65,736 58 0.OOE+00 1 04E+03

E-03 27.366 64 0 00 1.80E+03 1 706.03
7-04 27,366 64 65,736 58 0 00E+00 2.24E+01

E48 27,366 64 65.736 58 3 67E404 1.95E403

E07 27,366 64 65,736 58 0 00E+00 3.63E-03
BE-I 27.36664 0 00 2.35E404 2.26E-04
:+00 27,366 64 65,736.58 0 00E+00 4 09E+04

- 4.57E+04

4.25E+00
7 52E402
S 34E-01

9 18E+02
2 49E+03
I 80E+03
S 38E+01
4.17E-03
8.73E-03

Theimal Power
Nominal Heat Bounding
I Output , Heat Output - -

(Wafts) - (Watts)
7 79E+02 1.80E+03

blat iotai

981 E04
t 105+05

T otal Total

I i
Tem-plate Selection Summar

Reactor Moderator I
Fuel Cladding _

SOL HNM Constituents _
SOL Enrichment %

Bumup Sumetary (MWd)f

Uaed jBasis for Parameter Daferences
UGFIT WATER

ZIRC
Th and U

Ths Temolate was Used br te bhv1n9 rmasoms
The bl mathes LWtR Temtplate o I but owe parameter (daddig) maa LWBR a reasonaie
niatdri

I e60olg j0 -

1Basis for bumun used in estimate:
-- �1 - -.. -.

1-root 51-U I essanaiso
From SFO I I~tsurri

Nominal 27.366s4L
Bounding 6s 736.581

15217.3
- 30 434 71

35Kliriffal borrnp taken iliecty from SF0 (cosiweled ID MWd)
Bmsndng borrow talke drectly kor SF0 frsnvelteloDM~d)

_ .

-

Checks

Estamated Bumupt
8umup Muftipher I Given eumup Estimated EOL

Nominal - 0241 0 56
Bounding 0 9-

L. 'Reactor shutdown, C85 rermoval, storage. shipping or other date confirming that Irradabon ceased for fuel

HU/Given EOL HM
00

1
Total burnup for an fue associated with this worOlmeet must be clvided by SOL heavy metal rass to get spedfic bumup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information ;; Itj

Fuel Name: ERR (RODS)
SNF ID #- 1057

Fuel Units & Descr. 4- ROD
Heavy Metal Mass: BOL4293kg EOL=4242kg
ROD Storage Site. INEEL

Estimated
1966 Canister usage:'Fuel decay start date:

Estimates as of. 2010
Temptiae LWBR (Light Water. Zirc, 60 to 100%- Th and U)

'Tempiats Bumup(MWd): 1026914
Template S0L Heavy Metal Mass (MT): 0 45991251

Template Decay Tiam 35 years

18'x10
) 017

ILEstrmates < m x. . - b Y. YA Gamma Sources

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

Radionuclide Template Fuel tumup (MWd)' Bumrup(llWd) (Ci) Inventones(Ci) bnventones(Ci) Group (bounding)
Ac-227 9 7360E-05 49 63 99 65 0 O0E+00 4 85E-03 9 70E-03 Avg. MeV
Am-241 24345E-04 4983 9965 000E+00 1.21E-02 243E-02 00150 8219E+12
Am-242m 14821E-06 4983 9965 000E+00 738E-05 148E-04 00250 1693E+12
Am-243 3.1152E-07 4983 9965 000E+00 1 55E-05 3 lOE-05 08375 1447Et12
C-14 92432E-05 4983 9965 OOOE+00 461E-03 9.21E-03 00575 1582E412
CI-36 1 8103E-06 4983 9965 000E+00 902E-05 1 80E-04 00850 1 0tOEt12
Cm-243 30597E-07 4983 9965 000E+00 1 52E-05 305E-05 01250 6330E+1
Cm-244 1 4149E-05 4983 9985 0 OOE+00 705E-04 I 41E-03 02250 90S9E+11
Co-60 87369E-04 4983 9965 000E+00 435E-02 871E-02 03750 3638E+1t
Cs-134 2 5601 E-05 49 83 99 65 0 OOE+00 1.28E-03 2 55E-03 0.5750 5 554E+12
Cs-135 2 8639E-05 49 83 99 65 0 OOE+00 1 43E-03 2 85E-03 O8500 9 925E410
Cs-137 1 4772E+00 4983 9965 0 OOE+00 736E+01 1 47E+02 125s00 4 384E810
Eu-154 86025E-03 49 83 99 65 0 OOE+00 4 29E-01 8 57E-01 1 7500 6 838E+09
Eu-155 6 6062E-04 49 83 99 65 0 00E+00 3 29E-02 6 56E-02 22500 1 987E+05
Fe-55 23011E-06 4983 9965 0 OOE+00 1 15E-04 229E-04 27500 4886E+10
H-3 2.1277E-03 4983- 9965 000E+00 106E-01 212E-01 35000 1840E+02
I-129 1 5853E46 49 83 99 65 0 OOE+00 7 90E-05 1 58E-04 50000 5768E+01
Kr-BS 62123E-02 4983 995 07 06+00 4 100 6 2160 77E+00

a237 4 2620E-07 49 83 99 65 0 00E+00 6 29E-04 1 261-05 tt oooo 3229E
Pa-231 120817E04 49 83 99 65 0 OOE+00 2 99E-03 1 20E-02
Ph210 1 4247E-08 49 83 99 65 0 00E+00 1 71E-07 3 425-06
Pn-147 23624E-04 4983 9965 006E+00 1 31E-02 261E-02
Pu-238 4 2477E-04 49 83 99 8S 0 00E+00 212E402 4 23E-02
Pu-239 2519E-04 4983 99 85 0 OE+00 1 37E-03 274E-03
Pu-240 I 6184E-05 49 83 99 65 0OOE+00 8 06E-04 t 64E-03
Pu-241 1 4695E-03 49 83 995 00 OOE+00 7 32E-02 1 46E-01
Pu-242 4 0832 E-08 49 83 99 65 0 OOE+4 0 2 03E-06 4 07E-06
Ra-226 2t423E-08 4983 9965 000E+00 1 07E406 2313E-06
Ra-228 4 6236E-06 49.83 99 65 0 OOE+00 2 386004 4 6.E04e
Ru-106 430208E-0 4983 99065 01E+00 2136E-09 4500EON9
Se-79 3 5417E-6 0 49 83 99 65 0 00.00 4 076E-03 3 53E-03
Sn-t26 3 9848E-05 49 83 99 65 000E+OO t 99E-03 3 97E-03
Sr-9O I 4928E+OO 49 83 99 65 000E+OO 7 44E+Ot I 49E+02
Tc-99 3 2525E-04 49 83 99 65 000E+OO t 62E-02 3 24E-02
Th229 6 4582E-05 49 83 99 65 O1OOE+00 3 22E-03 6 44E-03
Th-230 1 432E-06 49 83 99 65 O00E+00 6 70E-06 1 14E'-0
Th232 -9 0328E 08 49 83 0 00 4 53E-04 4 49E-04 4 53E-04
Ti-208 I 3964E-02 49 83 93 65 O OOE+00 6 96E-01 1.39E+OO
U-232 3 78221E-02 49 83 99 65 O OOE+00 I 88E+00 3 77E+OO Thermal Poweer
U-233 -3.3244E-03 49 83 00 OO I 52E+00 I 36E+OO I 52E+OO Nominal Heat'> Bounding.
U-234 8 1769E404 498096 OOE+OO 4 07E-02 8 15E-02 Output Heat Output
U-235 5 7813E-08 49 83 99 65 3.t2E-07 3 19E406 6 07E-06 (Watts) (Watts)r
U-236 t 3273E-07 49 83 99 65 O OOE+00 661tE406 I 32E-05 t.37r--+o 2.70E+00
U-238 4.tt2tE-tO 49 83 OO t0 99E-07 I 84E-07 1 99E-07 Total Total
Y-90 t14928E+CO 49 83 99 65 0O00E+00 7.44E+Ot I 49E+02
Other Radionuclides 8.31 E+Ot t 66E+02

17H. Teml Selecti Suin meary, IBuriuip Summary, and Checks >? '

Tremplate Selection Summitry --
From SFD Used Basis for Parameter Differences:

Reactor Moderat orI UGWAER UGHTWATER Ths Teirpat was uset torthe iowrig reasons
Fuel Claddng SST r ZIRC Tbs lui matbhes LW8RTemoate os at but ass paesrndaddng) makig LW8R a reasoabie

BOL NM Constituents: Th and U Th and U maStt
BOL Enrichment %- 93i0868939 60 to 10 o

Bumup Summary (MWd)
5  

Basis for bumup used in estimate:
From SFD Estmnated

Nomenal 2.26 4983 Nas ibnwp aiaated bs tneheavy rnal naesidoye
Bounding 45 49 99 65 tcung buomp assumed ID be twice nrcrnal unp.

Checks

Estimated Bumup
Bumup Muftiplier Given Buimup Estimated EOL HM/Gfvn EOL NM

Nominal 052_ 1 76 100
Bounding I 0419t

Reactor shutdown. core reamovai storage. shipping or other date confirmig that irrahabon ceasediof fuel

'Total irnup for altliue assoia10ed wi4this wrksheet must 2e 18vided by SOL heavy metal ms to get specifc Lumup vaiues (MW r

__j

L

LI
U
I

D0EISNF/tREP-078
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Fuel Radionuclide Inventory Worksheet

D= 1Fel and Template wnornedI n -:r
Fuel Name ESSOR (UALX-HEU) ITALY

SNF ID # 762
Fuel Units & Descr 12-18 CURVED PLATES
Heavy Metal Mass BOL7 8kg EOL5 73kg
ROD Storage Site SRS

'Fuel decay start date 2006
Estimates as of: 2010

Template: ATR (^ight Water. Aum .60 to I00. U)

'Template Bumup(MWd) 367 2

Template BOL Heavy Metal Mass (MT) 0 00116689
Temtlate Deca rime 5 years - -_

Estimated
Canister usage:

18'x10C
1001

Ii,

ill F rIn , - u r m x b . Y Gamma Sources
St. |a8EARtO A '

I Radionu

AC-227
tchcde

Photon Total

CUMWd From NFominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWdC Bumup (MWd) ' (Ci) lnventones(Ci) Inventones(CM) Group (bounding)

1 4545E-10 1,960.33 3,92066 0 00E+O0 2 85E-07 5 70E-07 j Avg MeV

1 1190E-03 1,96033 3,92066 OOOE+00 2 19E+00 4.39E+O00 00150 7.54E+14

45425E-07 1,960.33 3,92066 000E+,0 890E-04 1 78E-03 00250 1630+14Am-241
Arm-242m
Am-243
C-14
CI-36

1.960.33
1.960 33 +00

2
12E-05 2

546-5E
224E-05

t 3124E-32 E+O0 2 57E-29

2 3676E-07 0 66 0 00E+00 4 64E-04
0 66 0 00E+00 I 02E-0151i 2424ms

_ 0 1250 8163E+13
_ 0.2250 7989E.13

_ 0 3750 3867E+13
0 5750 5 312E.14

3 8208E-O5 1,960 33 3,920 66 0 00E+00 7 4

Cs-134 4 8693E-01
Cs-135 3.4477E-06

'..' Cs-137 2__,57316E.00
Eu- s54 8-2053E-02

Eu-155 3 9134E-02
Fe-55 6 7429E-03
H-3 1 0599E-02
1-129 7 5300E-07
Kr--85 2 8595E-01
Np-237 9 5479E-06

3,920 66 0 00E+00 9
3,920 66 0 00.E+0 0 o500 7439E+13

1.960 33 3,920 66 0 0 113E+04 12500 1 384E+13

1.960 33 3,920 66 3.22E+02

1.960 33 3,920 e 7.67E+01 1t53E+02 _
1,32E+01 2.64E+011,960,33

1.960.33
1,96033
1.960.33
1.960 33
1.960 33

t17500 5 804E+l11
22500 1217E+12
2.7500 7 004E+09
35000 7 767E+08
5.0000 2323E+03

208E+01 4 1
3,920 66 0 00E+00 1 48E-03
3,920 66 0 OOE+00 5 61 E+02
3.920 66 0 00E+00 1 87E-02

7.0000 25189E+02
1 1 JODOO Z.918E+01

Pa-231

Pm-147

3.920 66 0 00E+00 1 75E-06 3 SOE-06
1 47E-081.960 33 3,920 66

E+00 1,960 33 4 99E+03 9398E+03

2 0550E-02 1.960 33 4 03E+01 06E+01

4 2838E-04 1,960 3 E+00 8 40E-01 168E+00

2 4401 E-04
6.8764E-02

3 33 3,920 66 0 00E+00 4 78E-01
3 33 3,920 66 0 00E+00 135E+02
0 33 3,920 66 0 00E+00 7 12E-04
3 33 3,920 66 0 00E+00 7 46E-08

I Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79

_:

t _ _ _

2 9902E-15 1,960 33
1 9055E-01 1,960.33
1.2936E-05 1.960.33
1 1574E-05 1,960.33
2 7505E+00 1,960M33
4 2239E-04 1.960.33
1 8848E-12 1,960 33
1 7042E-08 1,960 33
7 8132E-15 1,96033
44063E-08 1,96033

3,920 66 1 17E-lI
3 74E+02 7 47E+02
254E-02 5 07E-02

F 0OE+6O 2 27E-02
0 00E+00 5 39E+03

3,920 66
3,920 66

0 00E+00
1 0E+00

166E+00
739E-09
6 68-05

Th-229
Thi-230
Th-232

i T11-208
U.I-232

U-233

3,920 66 0
,.920 6A 0 E-11 3 06E-1 I

3,920 66 0 00E+00 8 64E-05 1.73E-04 I _ _ _ _ _ _ _ _ _

-07 1,960 33 3,920 66

-09 1,960 33 3.920 66
-04 1,960 33 3,920 66 a
E-06 1,960 33 0 00 1

4-05 1960 33 3,920 66
4-09 1,960 33 0 00

I t6E-04i Thersrmal Pow~er7 67-0 NoiaetBudn
7 67E-06
7 20E-013 60E-01

U-235

I U-236
U-238

- Y-90
Other F

E-02 1 03E-02 I 56E-02
E+00 3 04E-02 6 07E-02
E-04 1 87E-04 1 96E-04
E+00 5 39E+03 1 08E+04

Norntnal iht, Bounding
Outpu0 Hemat Output
(Wafts) - (Watts)
9 94E+01 1.99E+02

Totalt Totitl

2 7505E+00

11.ternlte 66
i Temptate Sae

Reactor M

_ Fuel I
BOL HM Con

I ~ BOt Enric

V 1 8umup Sum:l

Ih I k
|CEc ik

1 01E+04 2 02E+04 I

I as fo am me ter , D fen, e

IBaisis for Parameter IDfflerences

Mvderstor_
I P. .

R

I Used
I UGHTWATL R

U__ _ _ _ _ Ui6100 I _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

rnary (MWd)f Fro __I______

From SF0D Estimated
1,__.3 IBasis for burnup used in estimate:

4xrssa turnip calilited trat N heM" metal emss destroyd
6Ni bti assuaedto be tce einaul tiumlp -

Nominal b
loundtmn I _320 ffi

__ _ _ ___Ii

Estimated BEumupt
Bumup Multiplier Given sumup Estimated EOL

I Nominal 00o I

i Rw n. 1c r i
L- Reacter "nudown. core re moval, storage, sh pprV o r other rlate aonlirmilng thit Imdaliation ceasedt for tuel

HM/Glven EOL HM
1 02

'Total bumup for an luet assoaated with this wo*sheet must be ciided by BOL heavy metal mass t1 get epedfic burp values (MWd'MT)
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Fuel Radionuclide Inventory Worksheet
Fod and Template Infortaf ,,,_,j ,,,

Fuel Namei FMRB (GERMANY)
SNF ID It 577

Fuel Units & Descr. 92- MTR TYPE
Heavy Metal Mass: 0OL=13 138kg EOL11 666kg
ROD Storage Site: SRS

'Fuel decay start dlate 1994
Estimates as ot- 2010

Temtptate- ATR (Light Water, Atum. 60 to 100%. U)
'Tempbate Bumup(MWd): 367.2

Template BOL Heavy Metal Mass (MT) 0 00116689
Tamrutat D Time- 15vear

Estimated
Canister usage

i8"x10'
1 383

[J. Estimates M X. Xb Y. Y. Gamma Sources

Photon Total
Ct/MWd From Nominal Bounding F-I Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sm

Radionuclide Template Fuel Burnup (MWW Burnup (MWO IC I) ' lnventones(Ci) Inventories(CA) Group (bounding)

AC-227 4 5861 E-1 0 1,394 01 Z7B8 03 0 OOE+OD 6 39E-07 I 28E-06 Avg. MeV
Am-241 1 7832E-03 1,394 01 2,788 03 0 OOE+00 2 49E+00 4 97E+00 0.0150 3-126E+ 14
Arn-242rn 4 341 OE-07 1,394 01 2,798 03 0 OOE+00 6 05E-04 1 21E-03 0 0250 6.936E413
AM-243 1 4907E-06 1,394 01 2.7B8 03 0 00E+00 2 08E-03 4 16E-03 0 0375 6057E+13
C-14 5 7162E-09 1,394 01 2,788 03 0 OOE+00 7 97E-06 1 59E-05 0 0575 6.458E+13
Cl-.36 1 3124E-32 1,394 01 2,788 03 0 00E+00 1 83E-29 3 66E-29 o oaso 3912E+13
Cn-243 1 8568E-07 1.394 01 2,78803 0 OE+00 259E-04 S 18E-04 O 1250 Z682E+13

Cs-1 34
Cs-1 35

0
4 95E-02

286E-02 I 03750 1 476E+13
9 90E-02 02250 3 370E+13

2.396E.14
3 4477E-06 1.394 01 2,788 03 O.^,E+O 4 1

Cs-1 37 2.2800E+00 1.394 01 2,78803 0OOE+00 3.18E+03
- ----- -- 4 Ane . A_

tu-l bt 3 moomt~-U4 l.v94 Ut Z,Itsd U. U V.t:C+UU 0 1 1 C+U1 1 Uzh+tJrz 1 7500
Eua-1S5
Fe-55
H--3
1-129
Kr-85
ND-237

9 6841 E-03
4 6977E-04
6 0485E-03
7 5300E-07
1 4989E-01
9 5534E-06

1.394 01
1,394 01
1.394 01
1,394 01
1,394 01
1.394 01

2,788 03 0 OOE+00 1 35E+01 2 70E+01 2 2500 1 507E+08
0 OOE+00 6 55E-01 1 31E+00 I 2.7500 9059E+^6
) OOE+00 8 43E+00 1 69E+01 1 35000 5 758E+05

21 0-03 s 0000 1 333E+03

2.7a8 03 I
Pa-231 1 6550E-09 1,394 01 2.788 03 0 OOE+00 4

70000 1 476E.02
10000 16 57E+01 U;

I!,
Pb-21 0 2 6631E-11 1,394 01 2.788 03 0 OOE+00 3 71 E-08 42E-08
Pm-147 1 8156E-01 1,39401 2.78803 OOE+00 253E+02 506E+02
Pu-238 1 8990E-02 1,394 01 2,788 03 0 00E+00 2 65E+01 529E+01
Pu-239 4 2838E-04 1,394 01 2,78803 0 00E+00 5 97E-0 1 19E+00
Pu-240 2 4379E-04 1.394 01 2,78803 00E+00 340E-01 6 80E-01
Pu-241 42511E-02 1,39401 2,78803 0000+00 5930+01 1.19E+02
Pu-242
Ra-226
Ra-228
Ru-106
Se-79

3 6329E-07
14

1,394 01
1,394 01
1,394 01
1,394 01
1,394 01
1.394 01

2,788 03 0 00E+00 5 06E-04 1 01E-03
2,788 03 0 OOE+00 2 05E-07 4 11E-07

-11 2 SOE-11
5S51E-01

1 2933E-05
1.1574E-05

3 61 E-02
Sn-126
Sr-90 2 1 g8Efl..n 1 3g4 Ot 2 7%Ut 03 n no o

TC-99 4.2239E-04 1.394 01 Z78803 0 00E+00 5 89E-01 1 18E+00
3-9270E-12 1,394 01 2.788 03 0 00E+00 5 47E-09 1 09E-08

1,394 01 2,788.03 0 0E+00 4 68E-05 9 36E-05
1,39401 2,788.03 000E+00 2.15E-11 431E-11
1.394 01 2.788 03 0 00E+00 6 51 E-05 1 30E-04TI-208

U-232 I 82E-04 3 64E-04 Thermal Power
U-233
U-234 8423E-04 1.394 01
U-235 -2.7235E-06 1t394 01 0 00 2.59E-02 2 .
U-236 1 5493E-05 1.394 01 2,788 03 0 00E+00 2
U-238 -4 2851E-09 1,394 01 0 0 3 86E-04 3 1
Y-90 2.1686E+00 1,394 01 2,788 03 0 00E+00 3 (

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)-
377E0t1 7.5E+01

Total Total

Other Radionuclldes
iU. Template Select

Ttefmpbte 5e-lectton
From SFD

Reactor Moderatr 7 Ur;HTWATEt
Fuel Ctadding A

BOL HM Conatituents U
BOL Enrichment % 9125787542

I Used Basis for Parameter Differences: LI UGiHT WATER
| ALUM

U

Brumup Summary (MWd)e
From SFD I

bI

lBasis for burnup usedz In estimate:v

Nominal
Boundmng|

Newam bua p calaa Imm the heay metal mass desb

Bouidrg bunu assiumed to be tce romnil basa2 788 0:

C h e c k s_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estimated Bumup/
Bumup MtIIlI Given Bumup Estimated EOL HlIGiven EOL HM

Nominal O 134 101
Bounding 0 67

'Reactor shutdown. core removal, storage. sh ppng or other date confimming that irradation ceased for tuel.

"Total buenup for all fuel associated with this worksheet must be divded by SOL heavy metal mass to get speofic burnup values (MWdVAl)

DOEISNF~IEP-078
Revision 0

March 2003
Page C-356 of C-581
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Fuel Radmonuclade Inventory Worksheet . I -

ILLFuel and Template Infustion ,E g N
Fuel Name FRG-1 (U308 LEU) GERU

SNF iD# 581
Fuel Units & Descr 7 - MTR TYPE
Heavy Metal Mass BOL.9 566k9 EOL=8 635kg
ROD Storage Site SRS

'Fuel decay start dade- 1994
Estimates as of. 2010

Template ATR (Lght Water. Aum .60 to 100%, U)

"Template Bumurp,(MWd) 3672
Template BOL Heavy Metal Mass (M"): 0 00116689

Templlte Decay Time: 15 years

Estimated
Canister usage

18'x10t
029

_ .

U. Estimates -. m X. x. b y. yb Gamma Sources

Photon Total

C'tMWd From I - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - - Template Fuel Burnup (MWd)f Bumup (MWd)' (Ci) Inventones(Ci) Inventones(G) Group (bounding)

Ac-227 45861E-10 881.01 1,76202 000E+00 404E-07 8.08E-07 Avg MeV

A-24t 17832E-03 88101 1,76202 0 00E+00 157E+00 - 314E+00 00150 2102E+14

E-07 881 01 1,762 C 7.65E-44 o 0250

lA907E-06 881 01 2 31 E-03 2 63E-03

5 7162E-09 8810 U
0

E+00 04E-06 I a
1.3124E-32 00E+00 16E-29 23

0 0375 3.825E+13
0 0575 4 0826+13
0 0850 2 472E.13
01250 1 695E.+13
02250 2.130E+13
0.3750 9 331 E+12

Cm-243 1 8568E-07
Cm-244 3 5512E-05
Co-60 1 0261E-5
Cs-134 1 6931E-02
Cs-135 3 4477E-06

? 02 0 0E+.00 64E-04
1 7Fo 2C n nn1 rv 0E0 3
,|uc uc w wutw w

1.762 02 0 00E+00 9 (
- 0.5750 1515E+141.762 02 0 00E+00

88101 1,76202 3 0 8500 35118E+12

Cs-1 37
Eu-1 54
Eu-1 55

881 01 1,762 02 C 4 02E+03 12500 1.817E+12

881.01 1,762 C E+01 6 46E+01 1 7500

881.01 1,76 8.53E+00 1 71E+01

4 6977E-04 881 01 4 14E-01 828E4-01

H-3 6 0485E43
1-129 7.5300E47
Kr-85 1A989E-01

U Np-237 9 5534E-06

0 00E+00 5 33E+00

22500 9526E+07
27500 S 725E+06
35000 3 639E+05
5 0000 8 474E+02
7 0ooo 9 387E+01
11 0000 1 05JE+01

1762 02 0 006+00
1.762 02 0 00E+00

6 63E-C

1101 1,762.02 :-02

Pa-231
Pb-21 0
Pmn-147

881 01 1,762.02 2 92E-06

E-11 881 01
-01 881 01

1,762 02 2.35E-08 4 69E-08
1 606+02 3 20E+02

1 899OE-02 881 01 1 67E.01 3 35E+01

4 2838E-04 O OOE+00 3 77E-01 755E-01

2 4379E-04
4 2511E-02

00Q6E+00 215E-01

PU-241
PU-242

i Ra-226
.-995

881 01
881.01
881.011.9752E-04

12933E-05 - 88101
1.1574E-05 881 01

1,76202 0 00E+0O
1,762 02 0 0OE+0O
1,762 02 0 O0E+OO
1,762 02 0 O0E+OO
1,762 02 0 O0E+0O
1,762 02 0 00E+0O
1,762 02 0 0OE+00
1.762 02 0 OOE+00
1,762.02 0 O0E+O0
1,762.02 0 OE+00
1,762.02 0 0DE+00
1.762 02 0 00+00

i

130E-07 2.59E-07
91E-12 158E-11
74E-01 3 48E-01
14E-02 228E-02
02E-02 2 04E-02
91E+03 3 82E+03
72E-01 7 44E-01
46E409 6 92E-09
96E-05 5 92E-05

Sn-126
Sr-90
Tc-99
Th-229
Th-230

E-12 881 01
-08 881 01

oox ns
Th-232 I b452E-14 oil U1
TI-208 4 6705E-08 881 01
U-232 1 3045E-07 881 O0
U-233 2 3739E-09 88101

1;762 02
1t762 02
1762 02

o

1.36E-1 1 2 72E-11 j
4.11 E-05 823E-05
1.15E-04 2.30E-04 Thermal Power

2 09E06 4 18E-06 I Norenal Heat Bounding -

1 8423E-04 881 01
-2.7235E-06 - 881 01

1 5493E-05 881.01
-42851 E-09 881.01
2 1686E+00 881.01

O 1t 62E-01 325E-01 OutW -Hoeat Ouqtw

1,762 C

4.08E-03 1 68E-03 408E-03 (Watts) I (Watts)

0 OOE+00 1.36E-02 2 73E-02 Z.38E+01 4 77+01

258E-03 2 58E-03 2 58E-03 Total Total

0 O0E+0O 1 91E+03 3 82E+03
1 92E+03 3 83E+03Other Radoonuclides

any Bu

ary-C

I-
Ulid Rasis for Parameter DIferences:

lb T -,at asiedts ietiorgrasI
eao Moderatr.fiiIAMR UGHT WATER

I-t.^
ALLJM

The Terroate wlas rsed!VV lolim rbebawsor
t bue matifches ATR Tesmlate on al bit wie parameter (eriiert) ralwr ATR a reasonable

maotc
ruel i-s-S I LUM _ _ _ _

BOL HNM Constituents U-n - -n.W, 9 3774 U
Wn isont

____________ ___________ , ___,______

IBumup Summary (MWd)
2

Basis for bumup used In estimate:

From SFD Enste

No iu L [ II IZ ...
Boundingi I 1,762

1-
Bumup Multiplier

Estimated Burnup/
Given Bumup Eatimated EOL HNMIGven EOL HNM

I1 01BiFomial-n
Bounding| I

'Reauortshutdown. coe removal, storage shipping or other dale confirming that Irradaton ceased for lut
2
Total bumnxp for all fuel associated whh fts woln'et must be dvkded by 9OL heavy metal mass lo get specific bumrup values (MW6IA1)

March2003
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Fuel Radionuclide Inventory Worksheet
L Fuel andrTenplate 1nforwtiott_,m ,,n .

Fuel Name. FRG-1 (U3SI2 LEU) GERMANY
SNF t r# 741

Fuel Units & Descr 109 - MTR TYPE
HeavyMetal Mass: BOLt16156kg. EOL.150 932g
ROD Storage Site SRS

'Fuel decay start datd 1994
Estimates s ot: 2010

Template ATR (Lght Water, Alum n60 to 100%. U)
'Template Bunrup(MWd): 367 2

Template BOL Heavy Metal Mass (MT). 000116689
Template Decay Time 15 years

Estimated
Canister usage

18"x10'
1 454

II. Estimates r - m X,, X5 b y yb Gamma Sources

C/hMWd From Nominal , Bounding Fuel Initial Activity Nomtnal Fuel Bounding Fuel
Template Fuel Bumup (IMWd) Bumup (MWd)' (CX) lnventones(CI) Inventones(Ci)

Photon Total-
Energy Photons/sec
Group (bounding)RadionuclIde

AC-227
Am-241
Am-242m 4 3410E-07 loC

Avg MeV
0 0150 2401E+15
0 0250 5008E+14
0 0375 4373E+14
0 0575 4.663E+14
0 0850 2.824E.14

Am-243 1 4907E-06 10.064 45 20.12890 0 OOE+O0 50E-( 3
CG1 4 5 7162E-09 10,064 45 20.128 90 0 O0E+0O S 75E-05 1 5E(
Cl-36
Cn-24

I 3124E-32 10,064 45 20.128 90 0 OOE+00 1 32E-28 264E-28
1 8568E407 10 064 45 20.128 90 0 OOE+00 87E-03 3 74E-03 01250

14 45 20.128 90 o Q0E+00 3 57E-01

Cs-t35 3 4477E-06 10,064 45
Cs-137 2 2800E+00 10,064 45
Eu-i 54 3 6656E-02 10,06445

7
2

715E-01
07E-01 0 3750 1 066E+14

20,12&90 0 OOE+00 - 3 47E-02
2ZD12&90 0 OOE+00 2.29E+04
20,128.90 0 OOE+OO 3 69E+02
20.12&90 0 OE+00 9 75E+01

41E+02
694E-02
59E+04
38E+02

0.2250 2.433E+14

I 730E+15
4 110E+13

Eu-1 55 9 6841E-03 10,064 45
. . _ _ _ _ _ _

I 1 5+UZ
Fe-55 4 6977E-04 10,064 45 20,12890 0 OOE+00 4 73E+00 9 46E+00 2 7500 6 540E+07

10,06445 20,12890 OOOE+00 609E+01 1.22E+02 3 5000 4 157E.06
7 ) O0E+OO 7 58E-03 1 52E-02 50000 s9 713E+03

Np-237
Pa-231 1 6550E-09 1 0.064 45

3 02E+03
1 92E-01
3 33E-05
5 36E-07
3 -CSF+O

7 0000 1 076E+03
110000 1 2D9E.M2 L.

t1'_
Pb-210 Z6631E-11 10.064 45 20,12890 0 00E+00
P-147 t Al IAF-l1 10nr.0A6A4 2n0.12an n OooEao nqrOdlQ

PU-238 1.
4.

4.

.89sE-02 10,064 45 20,128 90 000E+O0 1 91E+02 382E+02
20,12890 O.OOE+00 431E+00 862E+00

PU-241 10.06445 20.12890 oa
Pu-242 10.064 45 20.128 90 0 00E+00 3 66E-03 7.31 E-03
Ra-226
Ra-228
Ru-1 D6
Se-79
Sn-126
Sr-90

I 472sE-10
8 9760E-15
1 9752E-04
1 2933E-05
1 1574E-05
2 1680E+00

10,064 45 20,128 90 0 00E+00 1 4sE-06 2 6E-06
10,064 45 20,128 90 0 00E+00 9 03E-11 1 81E-10

0 OoE+00 1 99E+O0 3 98E+00
2 60E-01

10.0644
TC-99 4 2239E504 10.064 45 20.128 90 0 0oE+00
Th-229
Th-230

3 9270E-12 10,064 45 20.128 90 0 OOE+00 3 95E-08 7 90E-08
3 3578E-08 10o064 45 2012as90 0 00E+00 3 3sE-04 6 76E-04
15452E-14 10,06445 20,128s90 000E+00 156E-10 311E-10
4 6705E-08 10,064 45 20,12890 0 00E+00 470E-04 9 40E-04

)0 0E+00 1.31E-03 2 63E-03 Thermal Power
4 78E-05

U-235 -2 7235E-06
U-236 1.5493E-05
U-238 -4 2851E-09

10.064 45
3 71 E+00
6 92E-02

Nominal Heat Bounding
Output,, Heat Output
(Watts) (Watts)

+00 1.56E-01 3.12E-01 I 2.72E+02 545E.02

4.3sE-02 Total Total
Y-90
Other Radilonucides
ml. Template Select

2.1686E+00

ion Somnurr. Burnup!

7E+04
8E+04

dthecks A 4
ITemplate Selection Sumanry

F From SFO Used Basis for Parametet Differences:
I UReactor Moderator iJGHTWATER

Fued Ciaddfig ALUM!~
BOtL NM Constftuens U

Ba!nt F^,+ g L:: 0 1 tRn,

r .. . ... __ ... :

UGHrWATER This Teplate as uset bor the lob reasons
This Sel matoal ATR Termpbale on at bt cre pararieter 1 mabrg ATR a reasmable4 ALUM

I U-. .

I -lu -ncmn I 1. .. -1 I rs. -s

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

From SFD Estknated
Nominal | 10.064 45 Nrmal buM calcatsd toe tie heyreta mrss destayel

Boundig 2 20,128.90 iacmdog eret asmed to be twice rneial irrup

lChecks
i

b

Bumup Multtpl_
Estimated Bumupl

Nominal
Bounding

Estimated EOL HMIGiven EOL HNM
1oo

'Reactor shutdown, core removal, storage. shipping or other date confuimimg that irradiation ceased for fuel

Total bumup tor as fe associated with aSis wonsheet must be dvtied by BOL heavy metal mass to get specifc bumup values (MWdAT)

DOEISNF/REP-078
Revision 0
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r....1 1..antnm WnrkqhPPt ,

,L Ftn Iand Te-p4Atelnler i f
Fuel Name FRG-t (UALX HEU) GERMANY

L--~ SNF ID 9: 742

Fuel Units & Desc.^ 141 - MTR TYr^E

I . HeavyMetalMass BOL=2342kg EOL16539
!. ROD Storage Site SRS

.... , . � --.- -

'Fuel decay start date- 1995
Estmates as oL. 2010

Template ATR (LUght Water. Alum, 60 to 100%. U)
5
Tsmplate Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MI): 0 00116689
Temrlate Decay Time- 15 years

Estimated
Canister usage

18x10'
5 88

i
U. Estiusates , -'. m X. - b Y. Yo GammaSources

Photon Total

Ci/IWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

. Template r Fo l Bumup (MWd)
5 

Bumu (MWd? (C) Inventories(Ci) lnverntones(C ) Group (bounding)
I Teplae , uelBur13032.5Bn 0V UM f t.lt(COU - --T Fladiont

4- A-~ 241

iclide
5661E-10
7832E-03

13 032.50 0 OOEh+OO 2 b99rv

1303250 0 OOE+00u 1 16E+01
13,03250 0 OOE+WO 2 83E-03
13,032 50 0 0OE+0 O 9 71 E-03

Am-242m 3410E-C
4907E-(

S 0 0250 3 242E+14
0.0375 2 831 E+14

Am-243

i C-14
CI-36
Cm-243
Cm-244
Co-60
Cs-134
Cs-135
Cs-137
Eu-154

6.516 25 13,032 50 0 0 7 45E-05 = 0575 3 019E+14

6,516 25 13,032 50 I 711E-28 I 00850 1 82sE+14

E-07 6.516 25
Y0
0

Z-03 2 42E-03 01250 1t254E+14

E-05 6,516.25 2.31 E-01 4 63E-01 I
0261 E-05 0 OOE+00 6.69E-02

6931 E-02 0 OOE+00 1.1 OE+02

4477E-( 5 13,032 50 0 OOE+00 0
5 13.032 50 0 OOE+00 t 2 97E+04 1 250^ 1.344E+13

4.78E+02 1 7500 5 632E+11.
1.26E+02 z 2.2500 7 046t+08

3.51625 13,032 50 0C
6.51 6.25 13,032.50 0Ctu-155

Fe-55 4 6977E-04
1H-3 6 0485E-03

1-129 7153OOE-07
N2 Kr-85 1 49B9E-01
Np-237 ~ ~ 95534E46

6.51625 13,032.50 0 C B 306E+00 6.12E+v00 2 7500 4235E+07

3 94E+01 7.88E+t01 3 s5oo 2 691E+06

4 91E-03 9811E-03 1 500 62256+03
6,516.25
6,516.25
6S516 2 O 9 77E+02 1

6,516 2

Pa-231 1 6550E-09
13,032 50 0 00E+00 623E-02
13,032 50 0 00E4+00 1.08E-05
13.032 50 0 00E+00 1.74E1-07I Pb-210E Prn-147

_-W Pu-238
Pu-239
Pul-240
Pu-241
Pu-242

i ta-226
-I Ra-228

5 25 13,032 50 0 00E+00
6.516 25 1.

1.18E+03 2 37E+03
1.24E+02 2 47E+02
2.79E+00 5 58E+006,51625

6,51625
1.

2 4379E-04 1.5911.00 3 181E00

4251t1E-02 6,51625
3 6329E-07 6,51625
1 4725E-10 6,516.25
8 9760E-15 6S51625
1 9752E-04 6,516.25
1.2933E-05 6,51625
1 1574E-05 6.51625
21680E+100 6,516 25

13,032 50 0 00E+00 2.77E+02
13,032 50 0001E+00 2 37E-03
13,032 50 0 00E+00 9 60E-07
13,032.50 0.00E+00 5 85E-1 1
13,032 50 0 00E+00 1t291E+00
13,03250 0 OOE+00 6 43E-02

5.54E+02
4 73E403
1 92E-06
1 17E-10
2 57E+00
1 69E-01

Ru-i 06
Se-79

A Sn-126
Sr-90L- Tc-99
Th-229
Thi-230

1: 754E-02 1 51E-01
1 41E+04 2 83E+04

4-2239E-04
3.9270E-12

6,516 25
6,516 25
6,516 25
6,516 25
6,516 25

E+00 2 75E+00
E+00 2.56E-08

S 50E+00

13,032 50 0 00E+00
13,032 50 0 00E+00
13,032 50 0 00E+00I TN-208

U-232

U-233
U-234 1 8423E-C
U-235 -2 7235E-C

U-236 1.5493E-C
U-238 .42851E-4
Y-90 21 686E+(
COther Radionuclides

3UTe plate Selecili Sars r, Se

Template Selection Summarry -

From SF1

Reactor Moderator uGHTWAf
Fuel Cladding ALUM

BOL HU Constituents U
Sl BOL Enrichment % 92 843817'

6,516.25 13,032 50 0 00E+00
6,516 25 13,032 50 0 00E+00

- 6,51625 13,032 50 0.00E+00
6,51625 0 00 4.70E-02
6,51625 13,032.50 0 00E+00
6,51625 0 00 5 63E-04
6,51625 13,032.50 0 00E+00

5urnmwy, and Checks ____________________
- I.

E+00 2 40E+00
E-02 4 70E-02

. Output Helit OutW
(Waft) - - (watts)

6 09E-04
I 70E-03 I Thermal Power
3 09E-05 Nominal Heat Bounding ,

2 02E-01 tI ioraj353+0
5.35E44 S 63E-.44_

1 4tE+04 2 83E+04
1 42E+04 2 83E+0

T otal ITotl

RstrP..;. te Dr-ere-c
Ms R UG4TWAlER

ALUM
U

601t100

5I
a

Bumup Summary (MWd)r B^ - Basis for bumup used In estimate:

From SFD Estimated

Nrominal 61St625 Narw btasp caloated trn the heavy nsta iss desbd.

Bounding | 1 3 032.50 hsousaturnt massed D be Wels srcraral n tmrw

Checks I - ,. . -

Estamated Bumupt
Burnup U itsr I ven Bumup Estbmated EOL HM/Gven EOL HU

Nomnal o 802
Bounding 177 __ __,__- . _ _,- . _ _ _ _ _ _ _ _ _ _

i r
I" 'Reactor shutdown. core removal, storage, slipping or oliercaste cerosm ng I-al -re-as e -o. n-

'Total buwnup for all fuel associated with ths Worksheet must be dvided by BOL heavy metal mass to get specific bumup values [MWdM)

Mac 20

It
- DOE/SNF/REP-078

Revisibn 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Inaormation,- ,,,, j

Fuel Nar FRJ (UALX-HEU) GERMANY
SNF ID r 933

Fuel Units & Descr 195- CONCENTRIC TUBES
Heavy Metal Mas BOL=39 312kg; EOL=26.871kg
ROD Storage Site. SRS

'Fueldecaystartdate 1995
Estimates as of: 2010

Template. HFBR (Heavy Water, Alm 40 to 100% U)
'Femplate Burnup(MWcd) 164 6

Template BOI. Heavy Metal Mass (MT): 0 000377
TnInlataDe.r-e- 15-vrr

Estzated
Canister usage

18 x10,
542

I

IL Estimates m X. b b Y. Yb Gamma Sources

Photon Total
Cl/MWd From , Nominal Bounding Fuel Intial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdf Bumup (MWd)` (Ci Inventones(Ci) . Inventones(Ci) Group (bounding)
Ac-227 21567E-10 11,45944 22,91888 OOOE+00 247E-06 4.94E-06 Avg. M*V
Am-241 71264E-03 11,45944 22,91888 0 OOE+00 817E+01 1_63E+02 00150 Z740E+15
Am-242m I 4010E-06 11,45944 22,91888 8OOE+00 1 61E-02 3.21E-02 00250 5663E+14
Am-243 37114E-05 11,45944 22,91888 0OOE+00 4.25E-01 8.51E-01 0 0375 5074E+14
C-14 2 6476E-08 11,45944 22,91888 000E+00 303E-04 607E-04 00575 5.316E+14
Cl-36 44441E-31 11,459.44 22,91888 0OOE+00 509E-27 1.02E-26 00850 3245E.14
Cm-243 64399E-06 11,45944 22.91888 000E+00 7.38E-02 t.48E-01 01250 Z357E+14
Cm-244 5 6367E-03 11,45944 22.918 88 0 00E+00 646E+01 129E+02 0.2250 2776E+14
Co-60 93864E-05 11,45944 22,91888 000E+00 108E+00 2.15E+00 03750 1206E.14
Cs-134 5 7047E402 11,45944 22.918 88 0OOE+00 654E.02 1 31E+03 05750 2020E.15
Cs-135 42564E-06 11,45944 22,91888 000E+00 488E-02 9.76E-02 08500 9318E,13
Cs-137 22855E+00 11,45944 22,91888 OOE+OO 262E+04 524E+04 12500 4403E+13
Eu-154 77704E-02 11,45944 22,918 88 0OOE+00 890E+02 178E+03 1 7500 1 536E+12
Eu-155 2 8736E-02 11,45944 22,918 88 0 OOE+00 3 29E+02 6 59E+02 22500 1 340E.09
Fe-55 5 1379E403 +01 1 18E+02 27500 8.390E+07
H-3 6 ;1 +01 1 40E+02 3500o0 7 370E+06

11,459.44 22,918 88 OOE+00 17
11.45944 22,91888 OOE+00 36

Pa-231 7 8676E-10 11.45944 22,91888 0OOE+00 902E-06 1 80E-05
Pb-210 61847E-12 11,45944 22,91888 000E+00 709E-08 ,42E407
Pm-147 91373E-02 11,45944 22,918 88 0OOE+00 105E+03 209E+03
Pu-238 15978E-01 11,45944 22,91888 0 OOE+00 183E+03 366E+03
Pu-239 69502E-04 11,45944 22,91888 0.00E+00 796E+00 1 59E+01
Pu-240 37424E-04 11,459 44 22,91888 0 OOEo00 429Eo00 858E+00
Pu-241 17090E-01 11,459 44 22,918 88 0 OOE+00 1 96E+03 392E+03
Pu-242 309118E06 11,459 44 22,91888 8OOE+00 354E-02 708E-02
Ra-226 34848E-t1 11,45944 22,91888 OOOE+00 399E807 799E807

I r

Ra-228 9 6173E-15 1t ,459 44 8OOE+00 11 OE-10 2 20E-10

E-OS = - 11.459 44 22.918 88 0 OOE+00
Sr-90 2 1476E+00 11.45944 22.91888 0OOE+00 246E+04 492E+04
Tc-99 38056E-04 11,45944 22.91888 8OOE+00 436E+00 872E+00
Th-229 33026E-12 11,45944 22,91888 0OOE+00 378E808 757E-08
Th-230 82503E-09 11,459 44 22,91888 08OOE+00 945E805 1 898E04
Th-232 16586E-14 11,45944 22.91 86 0 O8E+00 100E-10 380E-10
TF-208 48827E-08 11,459 44 22,918 88 008E+00 560E-04 1 12Et03
U-232 1.3821E-07 11,45944 22.91888 8OOE+00 1 58E-03 317E803

_ .
Thermal Power

0 E-05 7 06E-05 Nominal Heat Bounding
, OU. HeatpOut
(watts) (Watts)

3 76E+02 7,51E+02
Total Total

Y-90 Zt1482E+00 11.459 44 22.918 88 0 OOE+00 2 46E+04 4 92E+04
Other RadionuClides 2 51E+04 5 02E+04

IL Temsplate Selection Summarr. Buriaip Sumnmar, and Checks, .____H_.._____.
Template Selection Summary

From SFD Used Basis for Parameter Differences
Reactor Moderator HEAVY WATR HEAVYWATER

Fuel Cladding ALU AlUM
BOL HM Constituents U U

BOL Enrichment % 7989932512 4010100

Bumup Summary (MWd)
0  

Basis for bumup used in estimate:
From SFD Estimated

Nomnal 11 459 44 N. ba'e. calculated frot the heavy metal mass dest
Bounding F 22,918 88 Bourndng bnp assaned to be twice norriia binp

IChtetks I

U'

I,
Estialted Bumupt

Given SurnupBu1mup Muftaiptir
Nominal

Bounding

Estimated EOL HMIGlven EOL HM
I I Oi0

'Reactor shutdfown. core removal, storage, slipping or other date coriinmung that irradiaton ceased for tuel

'Total bumrup fer all fuel associaled wis thes worksheet must be dvided by 8OL heavy metal mass to get specific bumup values (MWdiT)
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Fuel Radionuclide Inventory Worksheet -

A.LFUeI and Template afrnmbtous .. ,-
Fuel Name FRJ (UALX-MEU) GERMANY

SNFID# 1000
Fuet Units A Dew 10-CONCENTrICTUBES
Heavy Metal Mass BOL=3 781kg; EOL.3.338kg
ROD Storage Site SRS

'Fuel decay start date 1993
Estimates as of 2010

Template HFBR(HteavyWaterAk.,40tot00'.. U)
'emptate Bumup(MWd) 164 6
Heavy Metal Mass (MT), 0 000377
Temptate Decav Time- IS Years

Estimated
Canister usage

18'xt0
0.28

I

~-w

T e
Template BOL

V. Estimates m-, I X. aX -b Y. Yb I Gamma Sources

_ .

Radionu
i Ac-227

cu dle

., , ,_Photon Total
I CJMWd Frolm Nominal, Bounding Fuel - dial Activ.ty N nal Fuel Bounding Fuel _Energy Photonstse

, Template Fuel Burrup(Mmid)' Bumup (MWd)', - (Co - Inetons Inenons( Group '(boundmng)

2.1567E-1 0 408 05 816.10 000+00 8OE-08 1.76E.07 Avg MeV

7.1264E-03 40805 816.10 000E+00 291E+00 582E+00 00150 9756E+13

14010E-06 40805 81610 OOOE+00 572E-04 1.14E-03 00250 2017E+13
AM-241
Am-242n

Am24~3

i C-36

Cm-243

E-05 408 05 81610 0 00E+00 1 51E-02
2 6476E-08 408 05 816 10 0 OOE+00 I 0
4 4441 E-31 408 05
6 4399E-06 408 C 5.26E-03 I 0 1250 8 394E+12

Cn-244 5 6367E-4
Co-60 9 3864E-C

E+OO 4 60E+00 1 02250 9 884E+12
O.00E+00 3 83E-02 7.66E-02 I 0 3750 4293E+12

Cs-134 57047E-02 40805 81610 OOOE+00 233E+01 466E+01 05750

Cs-135 42564E-06 40805 81610 0.O0E+00 1.74E-03 347E-03 08500

Cs-137 2.2855E+00 40805 81610 000E+00 933E+02 1.87E+03 12500

Eu-154 7 7704E02 408 05 81610 OG00E+00 - 317E+01 6.34E+01 17500

Eu-155 2 8736E-02 408 05 816 10 0 O0E+00 1.17E+01 2.35E+01 2.2500

Fe-SS 51379E43 40805 81610 000E+00 210E+00 419E+00 Z7500

H-3 6 1239E-03 40805 816 10 0 00E+00 2.50E+00 5 OOE+00 3.5000
,-129 66403E-07 40805 81610 000E+00 2.71E-04 542E-04 50000

Kr85 1 4927E-01 40805 81610 000E+00 6.09E+01 1.22E+02 7.0000

Np-237 31525E-05 40805 81610 000E+OO 1.29E-02 257E-02 11i000

Pa-231 78676E-10 40805 81610 000E+00 3.21E-07 642E-07

Pb-210 61647E-12 408.05 81610 000E+00 2 52E-09 505E-09

_ PU-147 91373E-02 40805 81610 000E+00 373E+01 7 06E+01
Pu-238 1 5978E-01 408.05 81610 0006E+00 6 52E+01 1 30E+02

7192E+13
3318E+12

2 624E+05
2.943E+04
3,381E+.03
o 3876E+02

Pu-239 6 9502E-04 408 05 S 67E401

Pu-240 3 7424E-04 3 05E-01

Pu-241 1 7090E-01 3 6897E+01 1 39E+02

Ra-2
Ra-2

-42 E+00 26E-03 2 52E-03

?26 0 00E+00 42E-08 2 84E-08
40805 816 10 0 00E+00

E-04 408 05 816 10 0 00E+00
1.2339E-05 408 05 816 10

I Sn-126
Sr-90

11 Tc-99
Th-229
Th-230

Th-232

1 0194E-05 408 05
2 1476E+OO

0
0
0

0

6OE+OO f
06OE+0 I
0OE+OO E
OOE+OO
OOE+00 -

92E-12 7 85E-12
30E-02 1 86E-01
03E-03 1.01 E-02
16E-03 8.32E-03
76E+02 1 75E+03
55E-01 3-11E-01 -

610 35E-09 2 70E-09
E.09 408 05 816 10 0 OOE+00 3 37E-06
-.14 408 05 816 10 0 OOE+00 6 77E-12

6 73E-06
1.35E-1t
3 98E-05
1.13E-04

4.8827E-08 408 05 816.10 0 OOE+00 1 99E-05
.-07 40805 816.10 OOE+00 564E-05
E-09 40805 816.10 0 OOE+00 1.26E-06

4 9915E-05 408 05 816.10 0 OOE+00

Thermal Power
Nominal Heat Bounding

Output,. 'Heat Outpu
(Watts) 1 ((Wats)
1.34E+01 2 67E.01

Total Total

-2. 86tIF-06 408 fOl 000 3 67-03

U-236 16701E-05 40805 816.10 OOE+600

tJ238 -9 4194E-09 408 05 0 00 7 6OE04
Y-90 21482E+00 40805 81610 0OOE+00
Oter Radmonuclldes E

.TematteSetectioSrSandCSusr ,

From SFD Used Basis for Parameter Ddiferences:
Reactor Moderator HEAVY WATER HEAVY WATER

Fuel Cladding ALUM ALUM

5 81 E-03

1 79E+03

BOLHM Constituents - U U
40 inn I[Bumup Summary (MWd)a -1 -. 1 |asis for bumup used in estimate:

From SFD Estimated
Nominal r

Boundng r

408 0'
. EA-tiR

_ _ _ - 1 i - -

Estimated Bumupf
Given BumupBumup Multlplier

Nominal _
Bounding _

Estinated EOL NGiven EOLHtM
- 1 00

'Reactor shutdown, core removal, storage, sopphng or other date confirming that tradalton ceased tor tuel

'Totai burnup for at fuel assodiated wlh this worksheet rnust be dvided by SOL heavy metal mass to get specfic bumup values (MWdII4T)
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Fuel Radionuclide Inventory Worksheet - -

L Fuel and Template Ioforatiuon1 -

Fuel Name. FRJ TUBES (U308 LEU) GERMANY
SNF ID J 999

Fuel Unks & Descr: 3 - CONCENTRIC TUBES
Heavy Metal Mass. BOL=3 038kT EOL,3.Ookg
ROD Storage Site: SRS

'Fuel decay start date 1998

Estimated
Canister usage

18'xt0'
I 01

Estimates as of. 2010
Template. HFBR (Heavy Water, Alum_ 10 to 20'.. U)

'Template Bumup(MWd): 15
Template SOL Heavy Metal Mass (MT). 0 00034251

Template Decay Time ' 10 years

IL Eshnates - m x. Xi b Y. Yb Gamma Sources

C&tMWd From ,
Template

- , I _, -, 1, Photon Total
iNominal Bounding Fuel Initial Activity Nominal Fuel , Boundtng Fuel I Energy Photonslsec

Fuel Burnup (MWdft Burnup (MWd)O (Ci) Inventones(Ci) Inventories(Ci) I Group (bounding)Radionuclide
Ac-227 3 5433E-10 1 OOE-08 2 OOE-08 Avg. MeV

0 4BOE-01 959E-01 j 00150 7361E+12An-241 i 6993E-02
Am-242m 9 3333E-06
Am-243 6 4067E-06
C-14 2 9653E-08
Ci-36 5 9513E-35

) OOE+00 2 63E-04 5.27E-04 0 0250 548E+t2
56.46 0 OOE+00 1 81E-04 3 62E-04 0 0375 357E+12
5646 0 OEWE+O 8 37E-07 I 67E-06 0 0575 436E+12
5646 0 OWE+0O 1 66E-33 3.36E-33

c
2823 56 46 0 WOE+OO 7 95E-05 1.59E-04

I 6140E-04 28 23 56 46 OC
6 0893E-05 28 23 5646 OC

Cs-134 61 567E-02 28 23

03750 3.331tE+1
0 5750 5.550E+12
_8500 Zt t8E+t1tCs-1 35 4 8607E-06 2 74E-04

Cs-137
Eu-I54

2.54 O 1 19E+01 1 44E+02 12500 7682E+10
56 46 0 WDE+OO 1 32E+00 2 64E+0W 1 7500 2.97E+09

28 23 56 46 OWE+0O 4 67E-01 9 33E-01

28 23 56 46 OOE+OO 5 75E-C

8.1 8OE-03 28 23 - 56 46 DOE+OC
7.1600E-7 28 23 56 46 S.O~0D 1 37tE+02

70000 1 5;59E+01 LKr-85 9547E-01 28 23

NO-237 6573E-06 28 23 2 06E-04 t1OOOO 1 778E+00

Pa-231 6420E-09 4 64E6-O 9 27E-08

Pb-210
Pr-147

4, OOOE+00 2.11E-13 421E-13
56 46 0 OOE+00 1 84E+01 3 67E+01

Ii'3 23 56 46 0 OOE+OO 1 69E-01 3 38E-01

-02 28
4233E-03 28

23 56 46 0 OOE+00 2 91 E-1 5 83E-01
23 56 46 0 OOE+OO 1 53E-01 3 06E-01

323 56 46 0 OOE+OO 1.72E+01 3 43E+01
323 56 46 0 OOE+CO 8 67E-05 1 73E-04

Pu-241
PU-242

6 0807E-01

5.23 56 46 0 O0E+OO t74E-12 3 48E-12

E-15 2823 5646 oC

Ru-i 06 8 2133E-03 2823 564

Se-79 1 2540E-05 28.23
Sn-126 1 1393E-05 6.43E-04

Sr-90 2 3340E+00 o 659E+O1 1 32E+02

TC-99 56.46 0 OOE+OD I 23E-02
56.46 0COE+00 7 OSE-12
56.46 0COE+00 6 95E-10
R64R AA OOOE+OO 2R1F-13l

2 46E-02
IA1E-11
139E-09
s 62F-13

2823
91139F.1:

Ti-208 7 7667E-09 2823 56 46 0 WOE+00 2 19E-07 4.Z38E

21927E-08 2823 56 46 0 WE+00 6 19E-07
- ---- s o u u.-_ a- n
2 7857E-10 28 23J 56 46 0 vwm~t I

t-234 3 0307E-07 28 23 56 46
t-235 -25341E-06 2823 000
U-236 t30DOE-05 2823 56 46
L-238 -1 4207E-08 28 23 000
Y-90 23347E+00 28 23 56 46
Other Radionuctides

Il.Temnplate Selection Summanr, Buirnup Summary, and Checks'

124E-06
1 57E-08
I 74E-05
t30E-03
734E-04

Thermal Power
Nominal Heat Bounding.

Output ' Heat Output
(Watts) (Watts)
a 76E-01 1 75E+00

; . A_ A _._. T.
8 20E-04 8 159E-04 820E-04
0 20E+-0 6 59E+0t .t32E+02

6 96E+01 t39E+02

T otal Moal

|Tempbte Selection Su

LReactor Moderator HEAW
Fuel Claddint AL

SOL HM Constituents
BOL Enrichment% It 1

sed Basis for Parameter Differences:
WATER
LU

U

to 20

-

U
LBumup Summary (MWd)z Basis for bumup used in estimate:

From SFD Estemated
NoZ 0251 2823 Nat btxsipcalclaled tois the heavy ielJ mass delsoyed

Boundhg 56 46 Bo q bumW assired lo be twice nrid buiPi

Checka

Estrmated Bumupf
B t It er Given Bumup Estimated EOL HMlGiven EOL HNM

Nominal: |02t 11331| 100
Bounding1 0421

'Reactor shutdown, core removal, storage. stpping or other date confrinnig that Irradation ceased for luet.

'Total bumup for all fuel assocnated with tus worksheet must be divded by BOL heavy metal mass to get specific buirnu values (MWd/MT).
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Fuel Radionuclide Inventory Worksheet

X. Fuel and Template Inofrmation __
Fuel Name FRM (UALX HEU 45%) GERMANY

SNF ID 1. 805
Fuel Units & Descr 50 MTR TYPE
Heavy Metal Mass BOL=28 18kg, EOL--23 47kg
ROD Storage Site SRS

'Fuel decay start dste 1995
Estimates as ot 2010

Template ATR (LUght Water, Alium i0 to 6100,., U)

'Template Bumup(MWrl) 3672
Template BOL Heavy Metal Mass (MT): 0 001 1669

Temtilate Decay Time 15 years

Estimated
Canister usage

18"x10
2 208

_
311Fstimates m Xn x, b Y Y" Gamma Sources

- -Photon Total

CilMWd From - Nominal Bounding Fuel Initial Activity - Nominal Fuel Bounding Fuel Energy Photonstsec

Template 'Fuel Bumup (MWd) Burnup (MWd)
2  

(C) l - nventoes(CI) Inventores(Ci ) Group- (bounding)
u. U ----A+U -- ~ eURadionuclide t

Ac-227
rAm-241

Am-242m

4.5861 E-1I 8,920~ l 92 0 UwE+UU UZ vrtw
8,920 92 0 00E+00

4.460 46 8,920 92 0 C
4,460 46 8,920 92 0 C E-02 00375 1 938E+14

i

I II

I,-

C-14 5 7162E-09 4,460 46 5 lOE-05 0 0575 2066E+14

CI-36 1.3124E-32 A
Cm-243 1 8568E-07 A

Cm-244 3 5512E-05 A

Ca-60 1 0261E-05 4
Cs-134 1.6931E-02 4
Cs-135 3,4477E06 _

4,460 46 S 85E-29 1 17E-28 I 00850 1252E+14
E+00 8 28E-04 1 66E-03

0 0uE+00 1 58E-01 3 17E-01
0 92 0 00E+00 4 58E-02 9 15E-02

fi 909 fy00E+0 7 S5E+01l

.i 0,7oU 7< v wc , _, _ __-

01250 8 582E+13
02250 1 078E+14
0 3750 4 724E+13
0 5750 7 668E+14
0 8500 1 821E+13
12500 9201E+12
27500 3855E+1 1
2I 250 4 823E+08

8.920 92 00E+00 1 54E-02

% Cs-137
Eu-1 54

8.920 92 00E+00 1 I
4i46046 8,920 92
4.46046 8,920 92 E+01

4 fi977E 4,46046 4 19E+00 27500 2899E+07

H-3 6 0485E-03
1-129 7 530E6-07

-' Kr-65 1 4989E-01
- Np-237 9 5534E-06

Pa-231 1 6550E-09E Pt-210 2 6631E-11
Pm-147 1 8156E-01
Pu-238 1 8990E-02
Pu-239 4 2838E-04

4,46046 E+01 5 40E+01 I 350 1.842E+06

4,4604 3 36E-03 6 72E403 50000 4272E+03

046 8,920 92 0 OOE+00 6 69E+02
o 46 8,920 92 0 OOE+00 4.26E-02
0 46 8.920 92 0 00E+00 7.38E-06

1 34E+03

4.460 46 8,920 92 0 I
4,460 46 8,920 92 I 10E+02 1 62E+03

L47E+01 1.69E+024,460 46
4,460 46 1.91 E+00 3 82E+00

Pu-240 2 4379E-04 4,460 A E+00 1 09E+00 2.17E+00

Pu-241 42511 E-02 0 ooE+00 I 90E+02 3 79E+02

Pu-242

L Ra-226
- -I Ra-228

3 6329E4- 8,920 92 0 O0E+00 1 62E-03
8.920 92 0 OOE+00 6 57E-07
8.920 92 0 00E+00

3 24E-03
1 31E-06
801E-11
1 76E+00
1 15E-01

Ru-1 06
Se-79
Sn-126

I Sr-90
I Tc-99

Th-229
Th-230
Th-232

I TE-208
! U-232
'L U-233

E404 4,460 46
E-o0 4,46046

8,920 92 0 OOE+(
8,920 92 0 DGE+(

I 1574E-05
2 1680E+00
42239E-04

4,46046
4,46046

0 OOE+00 516E-02
0 OE+00 9 67E+03
0 OE+00 1 886E+00

1
03E-01
93E+04

i 46 8.920 92
4.460 46 8,920 92

0
0
0
0

OOE+0O 17

I 5452E.14 4.460 46 8,920 92
:-OB 4.460 46
-07 4.460 46

8,920 92 OOE+00
OOE+00

1.38E-10
4 17E-04
116E-038.920 92 0 Thermal Power

4,46046 8,920 92 0 OOE+00
4,460 46 8,920 92 0 00E+00
4,460 46 0 00 2.74E-02

-05
E+0O

Nomirnp. Heat Bounding
Output - Hoat Output

-2 7235E-06
1.5493E-05 4,460 46 8,920 92 0 OOE+00
-. --- -- b r i n j

-421851h4S 4.4b0 46
8,920 92

1,52E-02 274E-2 I (Watts) (Watt;)

6 91E-02 1.38E-01 121E+02 241E+,02

519E-03 5 21E603 Total - Total
9 67E+03 I 93E+04
9 70E+03 1 94E+04

2.1686E+00 . 4,46046
Other Radionucidles

UM07.ryaid bdsn! i 2~-,11-'?

I.. From SFD
Reactor Moder-tor UG[1 R

Fuel Cladding A R

BOL HMU Constuents U

- Used 1oasus Mr rarame r mn- rene:
LIGHT WATER

ALUM
U

Thes Tamplate was used forte tUalo rr asr
1I~s luel matces ATR Template cn all icu cre paraneber lrmxhwr) rr*rN ATR a reasoabbe

rhi

I tUI trc u aw

IBurnup Summary (MWdV- - - |Basis for bumup used in estimate:

From SFD
686.61Nominal [

Boundinc i

Estimatd
4460 4f Naruei t tncaloled frm the heavy metal mass destyd. -
8a20 9p i asated to be Mice naamal bianp

i

Estmated Eumupf
fwn, BumuvBurnup Multiplier Estimated EOL HM/Given EOL HMINom mall 05Cj 65t 6t01

'Reactor shutdown, core removal storage, shippwg or other date conlfinring tlit Irradation ceased for iuel
2
Total bumup tor all tuel assodated with tis wotksheet must be dvkled by BOL heavy metal mass to get spedfic bumup values (MWCVrT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Inrmnafiont 9
Fuel Narne: FRM (UALX HEU) GERMANY

SNF ID #: 806
Fuel Units & Descr. 31 - MTR TYPE
Heavy Metal Mass: BOL=6.395kg, EOL13171kg
ROD Storage Site SRS

'Fuel decay start date: 1995
Estimates as of: 2010

Template: ATR (light Water. Alum, 60 to 1 00%. U)
2
Template Bumup(MWd): 3672

Template BOL Heovy Metal Mass (MT): 0 00116689
Template Decay Time 15 years

Estimated
Canister usage

18-x10
I 129

U. F.smates.' m x. b Y. Yb Gamma Sources

Photon Total
Ct/MWd From Nominal Bounding Fuel Inrial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuctide Template Fuel Bumup (MWd)
5 

Bumup (tWd)
2  

(Cl) Inventones(Ci) Inventorie(Ci) Group (bounding)
Ac-227 45861E-10 3,053.19 6,05647 OOOE+00 1 40E-06 278E-06 Avg MeV
Am-241 I 7832E-3 3,053.19 6,05647 0 OOE+00 5 44E+00 1 08E+01 0 0150 7225E+14
Am-242m 43410E-07 3,053.19 6,05647 OOOE+00 133E-03 2 63E-03 00250 1 507E+14
Am-243 14907E-06 3,053.19 6,05647 OOOE+00 455E-03 903E-03 00375 1316E+14
C-14 57162E-09 3053.19 6,05647 000+00 1.75E-05 346E-05 00575 1403E+14
C163 13124E-32 3,053.19 6,05647 OOOE+00 401E-29 795E-29 00850 8498E+13
Cm-243 1 8568E-07 3,05319 6,05647 0 OOE+00 567E-04 1 12E-03 01250 5.826E+13
Cm-244 3.5512E-05 3,053.19 6,056 47 00ooE+00 1OE-01 2-15E-01 02250 7.321E+13
Co-60 1 0261E-05 3,053.19 6,05647 0 OOE+00 3 13E-02 6 21E-02 03750 3207E+13
Cs-134 1 6931 E-02 3,053.19 6,056 47 0 OOE+00 5 17E+01 1 03E+02 0 5750 5206E414
Cs-135 3 4477E-06 3,053.19 6,05647 0 00E+00 1 05E-02 2 09E-02 0 8500 1237E+13
Cs-137 2.2800E+00 3,053.19 6,05647 0 00E+00 696E+03 1t38E+04 12500 6247E+12
Eu-154 36656E-02 3,053.19 6,05647 000E+00 1.12E+02 2,22E+02 17500 2617E+11
Eu-155 96841E-03 3,053.19 6,05647 0OOE+00 2 96E+01 587E+01 22500 3274E+08
Fe-55 46977E-04 3,053.19 6,05647 0OOE+00 1 43E+00 2a6E+00 2 7500 1 96E+07
H-3 60485E-03 3,05319 6,05647 0OOE+00 185E+01 366E+01 35000 1251E+06
1-129 75300E-07 3,053.19 6,056 47 0oOE+00 2.30E-03 456E-03 50000 2.893E+03
Kr-85 1 4989E-01 3,053 19 6,05647 OOE+00 4,58E+02 9 08E+02 70000 3204E+02
Np-237 95534E-06 3,053 19 6,05647 0 OOE+00 2.92E-02 5 79E-02 11 0000 3597E+01
Pa-231 1 6550E-09 3,053.19 6,05647 000E+00 505E-06 I 6OE-05
Pb-210 26631E-11 3,05319 6,056.47 000E+00 &13E-08 1 61E-07
Pm-147 18 156E-01 3,053.19 6,056 47 000E+00 5.54E+02 1.10E+03
Pu-238 1 8990E-02 3,053.19 6,056 47 0 ooE+00 5 80E+01 1.15E+02
Pu-239 42838E-04 3,053 19 6,05647 0 00E+00 1.31E+00 2 59E+00
Pu-240 2 4379E-04 3.053 19 6,05647 0 06E+00 744E-01 1 48E+00
Pu-241 42511E-02 3,053.19 6,05647 000E+00 1.30E+02 257E+02
Pu-242 36329E-07 3.053,19 6,05647 OOE+00 1.11E-03 220E-03
Ra-226 1 4725E-10 3,053.19 6,05647 000E+00 450E-07 892E-07
Ra-228 89760E-15 3,053.19 6,05647 0OOE+00 3Z74E-101 5944E-11
Ru-106 9752E-04 3,053.19 6,05647 OOE+00 6703E-0 1420E+ o e
Se-79 12933E-05 3,053.19 6,05647 0 00E+00 395E4-02 7 0O3E4e2
Sn-126 1 1574E-05 3,053.19 6,05647 0OOE+00 3453E-02 79tE4-02
Sr-90 2.1680E+00 3,053.19 6,05647 000E+00 662E+03 131E+04
Tc-99 42239E44 3e53.169 6,056 47 0 64E+OO 129E+00 1256E+04
Th-229 3 9270E-I12 3,053.19 6,056 47 O OOE+OO 1.20E408 2 38E408
Th-230 3 3578E408 3,053.19 6,056 47 0 OOE+OO I 03E404 2 03E044
Th-232 It5452E-14 3,053.19 7 6,056 47 O OOE+OO 4 72E-11i 9 36E-1 I
TI-208 4 6705E-08 3.053.19 6,056 47 0 OOE+OO t1.43E4-4 2 83E044
tJ-232 l 3045E07 3S053.19 6,056e47 OOOE+OO 3_98E404 7_9DEE44 ThermalPower
u-233 2 3739E409 3,053.19 6064 oOE+O 72E406 I 44E405 Nommal Heart Boundingt
tJ-234 I 6423E404 3,053.19 6,056 47 OOODE+OO 5 62E-01 1.12E+OO Output HemtOutput
tl-235 -2 7235E406 3,053.19 0 00 1.26E402 4.28E403 I 26E402 (Watts) (Watts)
tJ-236 I15493E405 3,053.19 6,056 47 O OOE+OO 4 73E402 9 38E402 S26E+01 1.64E+0J2
tJ-233 -4 2851 E-09 3,053.19 0 00 1 91E404 1.78E404 1 91E404 Total Total
Y-90 Z.1686E+00 3,053.19 6,056 47 O OOE+OO 6 62E+03 1.31 E+04
Other Radionuclides 664E+43--- 1.32E+04

11. Temphate SeonSu , S-np Sumnai, iand Cheks ., .> , ,, - , 0.48
Template Selection Summary

From SFD Used Basi for Parameter Dtfferences:
Reactor Moderator UGHT WATER LIG7TWATER

Fuel Cladding ALUM ALUM
BOL HM Consttuents U U

BOL Enrkchment % 91 10863593 60 to 100

Bumup Summary (MWde Basis for bumup used in estimate:
From nFD sEdnatd

Nomnal [ 3 053 19 Nomral Wmn caloitled tfre de heavy etal mass desyed.
Bound6ng 6 056 47 Boundeg trnup calaitr ase at 6. heay metal bated,

Checks

Estimated Bumupt
Burnup Muhpliar Given Bumup Estimated EOL HWGIven EOL HM

N~min l 15||I0
Bounding 3 01|

Reacter shutdown, core removal storage. sripping or otlmer date conirming that irradation ceased tor tuel

aTotal bumup tor at fuel associated with this worksheet must be dvided by 60L heavy metal mass to get speofc btmup values (MWSMT).

- A

-J

U
'4

L
B
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Fuel Radionuclide Inventory Worksheet - . I I

L Fuel and Template lnfornsatioa_, .
L Fuel Name FRR ASTRA (U308-LEU) AUSTRIA

SNF ID s. 556
Fuel Units & Descr. 4 - MTR TYPE
Heavy Metal Mass: BOL-. EOL-6 96kg

i , ROD Storage Shte: SRS
: -

'Fuel decay start date 2010
Estrimates as of: 2010

Template ATR(ightWater Atum,60to 100%. U)

"Template Burnup(MWd) 367.2
Template BOL Heavy Metal Mass (MT) 0 00116689

- Temolate Decay Time 5 years

Estimated
Canister usage

011810

11. Estimates - . m - Xn. - -- X I - b Y. . Yb Gamma Sources

I

1
4.-

CUUWd From Nominal Bounding Ftel 'nitial Activity Nominal Fuel Bounding Fuel

Radionuc6de - -Template- - Fuel Burnup (MWd)
2 

Bumup (MWd9 (Cf) lnventories(Ci) - lnventouies(Ci)

Ac-227 1 4545E-10 6,591.26 6,59126 0 OOE+00 - 9 59E-07 9 59E-07

An-241 1 1190E-03 6,59126 6.59126 0 00E+00 7.383+00 7.38E+00

Am-242m 4 5425E-07 6.59126 6,59126 0 O0E+00 2 99E-03 2 99E-03

Am-243 1 4921E-06 6.59126 6,59126 O0E+D00 983E-03 983E-03

C-14 57244E-09 6,59126 6,59126 0 O0E+00 3 77E-05 377E-05

Cl-36 1.3124E-32 6,59126 6.59126 000E+00 865E-29 865E-29

Photon Total
. Energy Photons/sec

Group . (bounding) _,F Avg MeV
0 0150 1272E+15
0 0250 2740E+14
0 0375 2 528E+14
0 0575 2 486E+14
0 0850 1 585E+141 791!

L_- Cm-243 2 3676E-07 6,5912 ;+00 - I 56E-tXS 1~bt-W 01250 1 372E+14

Cm-244 - 52042E-05 E+00 3 43E-01 3 43E-01 I 02250

Co-60 3 8208E-05 0 00E+00 2 52E-01

j Cs-134
i Cs-i35
I- Cs-137

Eu-1 54

6.591 26 0 00E+00 3 21 E+03
1126 6,59126 0 00E+oo 08500 1251E+14

12500 2327E+13 - -6.591 26 6,591 26 0 00E+00
E-02 6,591 26 6,59126 E+02 17500 9757E.11

9134E-02 6,59126
7A9OF429 6r59126

2.58E+02 22500 2Z047E+12

}, H-3 I 0599E-02
3 1-129 7 5300E-07
-0 Kr-65 2.8595E-01

- Np-237 9 5479E-06
Pa-231 8 9297E-10
Pb-210 3 7609E-12
Pm-147 2 5452E+00

- I Pu-231 2 0550E-02

U
0

4 44E+01 4.44E+01 2 7500
I 9E+00 6 99E+01

UUt-i8 4n nn At-iCnq
6 U O1 0D+W 4 wor-W

126 6.59126 0100E+W 1
126 6S9126 0 WOE+00

6 99E+01
4 96E-03
1 88E+03
6 29E-02
5 89E-06
2 4BE-08
1 68E+04

4.353E+02
4.906E.01

6.59126 6,59126
6.59126 6591t26 0
6.59126 6,59126
6S591.26 - 135E+02

42838E904 2 82E+00 2 82E+00

PU-240 2 4401 E-04 E+00 1 61E+0v t 61E+00

I, Pu-241
se Pu-242

I Ra-226

6,591 26 000E+00 4 53E+02
6.591t26 0 00E+00 2 39E-03
6.591 26 0 00E+00

4 53E+02
2.39E-03
251E-07
1.97E-11
126E+031.9055E-01

12936E-05
1 1574E-05

6,591 26
6,59126
6,591.26

6,591 26

8.53E-02 8 53E-02

i Sn-126
I , Sr-90

-_ Tc-99
Th-229
Th-230
Th-232
Tl-208 -

: U-2s32
U-233

6,59126 0 00E+00 7.63E-02
6,59126 000E+00 1 81E+04
6.59126 000E+00 - 278E+00
6,59126 0 00E+00 124E-08

7 63E-02
1 81E+04

6,59126
6 .516 O

6,59126 00.E+00
6 .59l O6 0 00E+00

4 4063E-08
1t3151E-07
1 9564E-09
1.8371 E-04

-2 7235E4-6

6,591t26 6591t26 0 C
6,59126 6S9126 0C

6,591t26 6,59126 O.C
6.59126 6,59126 0 C
6,59126 0 00 2J

5 15E-11
2 90E4
a.67E-04 Thermnal Power
129E-05 Nominal Heat Bounring. -

121E+00 Oww -"MoutpilH u1>t

9 76E

U-236 1.541
U-238 -4 28
Y-90 2.75C

V Other Radionuclides

Tema11. te Selection SuUKary

Ternplate Selection Sumrmnary -
|1 } Fror

Reactor Modarator UGHT
Fuel Cladding AL

BOL HM Constituents
BOL Enrichment %

M Bumup Summary (Myd F
Freen

Nominal

K {Bounding

- |Checks

39E-05 - 6,59126

E-3 2.77E402 (Watts) (Watts
Et01 1 02E-t 3.34E.02 334E+.02
E-04 2 80E-04 Total Total51E-09

6E+00
6,591

0 00E+00 81 E04 1.81E+04 -

3 39E+04

D I U9en Joarais raeni sue.mc
_Gr WATER..

WATER
.UM
U

UGr3H WATER

ALUM
U

-6innr1 -

Ths Template was uhe for the thlot reasos
Thn tuel mrsalde on tI puramlers except erenimti (ti1eM)

n SFD I Estanated
6.59126
6,69t12f

Basis for bumup used in estimate-

Noenal btrpsetqW lo b uDrgtt
BmdM baunup esirnated by _ssririg 80. eavy erietal mass was ter EOL

r i
Estamated Burnupf

Given BurnupBurnup Multipler Estimated EOL HM/Grven EOL HM
I i

I Nvrnat 150 I I I Ve
=BIundingl 150 M- -- -L _ Reactor asit~dowfl. mre rernoval. storage, shipting or other oate confirrng that Irradabon ceased for fuel

'Total bumup for all fuel assoecated with this worksheet must be civided by BOL heavy metal mass to get speofic buriup values (MWd!MT)

-% DOEtSNF/REP-078
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Fuel Radionuclide Inventory Worksheet -
L Fuel antdTemplate Iofwo na }

Fuel Name: FRR ASTRA (U3St2 LEU) AUSTRIA
SNF ID II 515

Fuel Unts & Descr 49 -MTR TYPE
Heavy Metal Mass: BOL-78 4kg E0L=74 602kg
ROD Storage Site. SRS

'Fuel decay start date: 2010
Estimates as of: 2010

Template: ATR (Ught Water, Alurm 60 to 1 00. U)
'Template Burnup(MWd): 3672

Template BO.L Heavy Metal Mass (MT): 0 00116689
Te-olat. Decay vTme: S years

Estimated
Canister usage:

1 8'x1 0
204

1. Estinates f q -0 m X. Xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd) Burmup (MWd)
2  

(Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 1 4545E-10 3,59631 7,19261 OOOE+00 523E-07 I 05E-06 Avg MeV
Am-241 1190E-03 3,59631 7.19261 OOE+00 402E+00 805E+00 00150 1 388E+15
Am-242m 4 5425E-07 3,59631 7,192 61 000E+00 1 63E-03 327E-03 00250 2.989E+14
Am-243 1 4921E-06 3,59631 7,19261 0 00E+00 5372-03 1 07E-02 00375 2.759E+14
C-14 57244E-09 3,59631 7,19261 OOOE+00 206E-05 412E-05 00575 2713E+14
CI-36 13124E-32 3,59631 7,19261 000E+00 4722-29 944E-29 0 0850 1 729E+14
Cm-243 2 3676E-07 3,59631 7,19261 0OOE+00 8 51E-04 1 70E-03 01250 1498E.14
Cm-244 52042E-05 3,596 31 7,192 61 OOE+00 187E-01 374E-01 02250 1466E+14
Co-60 3 8208E-05 3,596 31 7,192 61 0 OOE+00 1 37E-01 2.75E-01 0 3750 7 095sE13
Cs-134 48693E-01 3,59631 7,19261 2OOE+00 1 75E+03 350E+03 05750 9745E+14
Cs-135 34477E-06 3,59631 7.19261 OOE+00 1 24E-02 2.48E-02 08500 1 365E.14
Cs-137 28731E+00 3,59631 7,19261 0D0E+00 1 03E+04 207E+04 12500 2 539E+13
Eu-154 8 2053E-02 3,596 31 7,192 61 0 OOE+00 2 95E+02 5 90E+02 17500 1 065E+12

-_

Eu-1 55 3 9134E-02 3,596 31 7,19261 0OOE+00 1 41E+02 281E+02 22500 2233E.12
Fe-55
H-3
1-129
Kr-85
Np-237
Pa-231

6 7429E-03 3,596 31 7,192 61 1i285E+10
1 425E2.9

Li3 43E-02 6 87E-02
8 9297E-10 3.596 31 7.192 61 0 DOE+00 3 21 E-6 6A42E-06

Po-210 37609E-12 3.59631 7.19261 0DOE+00 1 35E-08 2.71E-08
Pm-147 2 5452E+00 3,596 31 7,192 61 0 D.E+00 9 15E+03 1 83E+04
Pu-238 2 0550E-02 3,596.31 7,192 61 0 OOE+00 7 39E+01 I 48E+02
Pu-239 4 2838E-04 3.596.31 7,192 61 0 OOE+00 1 54E+00 3 08E+00
Pu-240 2 4401E-04 3,596.31 7,192 61 0 OOE+00 8 7E-01 1 76E+00
Pu-241 6 8764E-02 3,596.31 7.192 61 0 00E+O0 2 47E+02 4 95E+02
Pu-242 36329E-07 3,596,31 7,192 61 0 OOE+00 1 31E-03 261E-03

L

Pa-226 38045E-11 3,596.31 7.192 61 0 OE+0O 1 37E-07 2 74E-07
Ra-228 29902E-15 3,596,31 7,192 61 000E+0 1408E-11 2.15E-1
Ru-106 1 9055E4-01 3,596.31 7,192 61 000E+00 6 70E+02 1 37E+03
Se-79 12936E-045 3,596.31 7,192 61 0 OOE+00 465E-02 9130E42
Sn-126 1 1574E-05 3,59631 7,19261 000E+00 4 16E-02 832E-02
S-90 27505E+00 3,596.31 7.19261 OOOE+00 989E+03 1 98E+04
Tc-99 4 2239E04 3c59i31 7e192 61 0 OOE+DO 1 52E+00 3 04E2+0
Th-229 188A8E-12 3,596.31 7t192 61 O OOE+OO 6 78E-09 I136E-08
Th-230 I 7042E408 3.596-31 7.1961 OE+O 134 1 23E-04
Th-232 7 8132E-1 5 3,596.31 7,192 61 O OOE+OO 2 81E-1 1 5 62E-11
TF-208 4 4063E408 3,596.31 7.192 61 OOOE1+DO I158E404 3 17E044
U-232 1 3151E407 3,596.31 7.192 61 O OOE+DO 4 73E-04 9 46E044
U-233 I 9564E409 3,596.31 7,192 61 OOO0E+OO 7 04E-06 I 41E-05
U-234 1 6371E404 3,596.31 7,192 61 0 OOE+OO 6 61E-01 1 32E+OO
U-235 -2.7235E406 3.596 31 0 00 1 43E-02 4 50E403 I 34
U-236 1 5493E405 3.596 31 7.192.61 OOOE1+OO 5 57E402 I I14
U-238 -4 28151 E409 3,596 31 0 00 2 41E402 2 41t E402 2 41E4
Y-90 2 7505E+00 3,596 31 7,192 61 O OOE+OO 9 89E+03 1 9EO
Other Radionaclies 1-85E+04 37E0

111. Tnnpate Sdeletion Summr'v StRrnup Summaryv and Checks E,-4-V
Template Selection Summary .

From SFD Used Basis for Parameter Drferences:
Reactor Moderator UGiT WATER LIGHr WATER ThTe rwate was ruee torthe ft5lb&D reasa-r

Fuel Cladding AlUM ALUM The W matches oa al parameters ecyept enchrnL.
BOIL HM Constituents U U

BOL Enrichment % 8 4375 60 to 100

Buup S yBasis for bumup used in estimate:

From SFD Estiated
l3596 3 1.6 bumnm calotated frm te her mWeta rrass destroyed

BoundIng 7.192. b8uun"assorred ts be twxe rcmatl urrutp.

[Checks

Thermal Power
Nominal Heat Bounding -

Output Heat Output
(Watts) (Watts)
1,82E.02 3.6SE+02

Total Total

-ar

L
Lb

Estmiated Bumupt
Bumup Multiplier Given Burnup

Nominal 15i
Boundmg 029

Estimated E01. HM/OGven EOL HM
1 too00

'Reactor shutdown. core removal, storage. shippng or other date confirming that Irradaboni ceased for fuel

'Total bumup lor all fuet associated with this worksheet must be dvided by 30L heavy metal mass to get specific burnup valies (MWdRT)

DOE/SNF/REP-078
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Fu.el Rarlinniedlrld Inventorv Worksheet I

, L Fuel and Template Inforimabon
Fuel Name FRR ASTRA (UALX-HEU) AUSTRIA

SNF ID # 654
Fuel Units & Descr 2- M*tR TYPE
Heavy Metal Mass OL0 14Ag EOL=0 1Zkg

ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Template ATR Ught Water Alum .N60 to lO0, U)

"TemptateBurnup(MWd) - 3672
Template BOL Heavy Metal Mess (MT) 0 00116689

Template Decay Thne S years

Esttaterd
Canister usage

18-x10
r 0 08

L.- 3I.Estimattes .>- n Xn x, - b Y. Yb 4 GamnaSources

Ci/MWd From I Nominal Bounding Fuel Initial Activity - Nominal Fuel Bounding Fuel

Radionuclde Template Fuel Burnup (MWd
5 

-Bumup (MWd)' (Ci) I Inventories(Ci) lnventores(CI)

Ac-227 1A545E-10 1894 37888 000+OO 275E-09 551E-09

Am-241 1.1 190E-03 18 94 37 88 0 OOE+00 2 12E-02 4.24E-02
-s '17 88 0 OOE+OO 8 60E-06 1.72E-05

Photon TOtitt
Energy Phoitons/sec
Group (bounding)

Avg MCeV
0 0150 7 308E+12
o00250 l 574E+12

ArrZ4;
Arn-24

*039 Vf VV V w

1894 37 88 E-05 5 65E-05 0 0375 1453E+t2

C-14 5 7244E-09
CF-36 1 3124E-32
Crn-243 2 3676E-07
Cm-244 5 2042E-05
Co-60 3 8208E-05

18.94 1 08E-07 2.17E-07 0 0575 429E+12
n 2A9E:-31 4 97E-31 001894 v , ,3wV ___ _ -

0 OOE+00 4 48E-06 8 97E-06
00WE+00 9 86E-04 1 97E-03

01

! I Cs-134
I Cs-135

Cs-1 37

_ Eu-154

94
1894

37 88 0 OOE+00 724E-04
37.88 0 OOE+00 9.22E+00
37.88 0 0OE+00 6 53E-05
37.88 OOE+00 544E+01
31788 OOE+.00 1 55E+00

- 145E-03 0.3750 -- 3736E+11
1.84E+01 0 5750 5132E+12
1 31E-04 08500 7187E+11
1 09E+02 12500 1.337E+11
3 11E+00 17500 5608E+09

1894
8 2053E-02 1894
3 9134E-02 1894 7 41 E-01 1 48E+00 1 2.2500 1 176E+10

67429E-03 1894 1 28E-01 2 55E-01

,l ._3 1 0599E-02 1894

1-129 7.5300E-07 18 94
* t Kr-85 2 8595E-01 18 94

Np-237 9 5479E-06 18 94

Pa-231 89297E-10 1894

i PtF210 37609E-12 1894
Pm-1147 254528E+00 18 94U I Pu-238 2.0550E4-2 18 94

*00 2 01E-01 4 02E4
0 OOE+00 1 43E-05

2.7500 6767E+07
3 5000 7SOSE+06
5 0000 2245E+01
7 0000 2 502E+OO
1 0000 2 820E-01

37 88 0 O0E+OO 5 4
37 88 0OOE+00 1
37 88
37 88 1.42E-10

E+01 9 64E+01
3 89E-01 7.78E-01

Pu-239 428 38E-04 0 00E+00 8 1 E-03
0 0OE+00 4 62E-03

1 62E-02

Pu-240 2 440tE-(
Pu-241 37 88 0 0OE+OO 1

4 Pu'-

I- WI-

-42
126

2

37.88 0 OE+00
18.94 37.88 1 44E-09

1894 37.88 1 13E-13

-01 1894 E+OO 7.22E+00

I Sn-126
Sr-90

- Tc-99
Th-229

12936E-05 18 94 37.88
1 1574E-05 1894 37.88
2 7505E+00 18 94 37.88
4 2239E-04 18 94 37 88
1 8B48E-12 18 94 37 88

0
0
0
0

00E+OO- 2 45E-04
00E+00 219E-04
08E+00 521 E+01

8OE+00 8 DE-03

4 90E-04
4 38E-04
1 04E+02
1 60E-02
7 14E-11
6 46E807
2.96E-13

0 OOE+OO
E48 18 94
E.15 t8IR Q

37B8 0
317B e

tJ-232
U-233
U-234

I UL-235
I U-236

U-238
- Y-90

WOther Radionluclides

1 ws
4 4063E-08 18 94 37 t
1.1513E-07 18 94 371

1 9564E-09 18 94 37 i
1.8371E-04 18 94 371

B8 0008E+OO 8 35E-07 1.67E46
2 49E-06 4 98E-06 Thermnal Power

371E-08 7.41E08 INominal Heat Bounding
3 48E-03 6 96E403 - Outpu Fieat Output

-2 7235E-06
1.5493E-05

1894
1894

.82E-04

37 8

2.30E-04 2B2E-04 (Watts) (watts)

I 2.93E-04 587E-04 B 9OE-0 1 IM2E+00

3-14E-06 3 22E-06 Total Total-4 _ -ir l 1000
24 7505t80
2 7505E+OO 1894 E+ce 521 E+01 t 04E+02

i I
t

tj
I '.

i
f

I i
4K 4

1

IT Teate &lction Sen , Bu
Template Selection Summary

From SF1
ectorodaro LrGrwA

Fuw addmgI ALUM
BOL HU Constihtunts-n Fnr.hmen - IF 9:31 s

usp Surnmiry, and Checks - -.
___ i-

974E+01 195E+02

lI Used sasis so, rar- a.. cs

I UGHT WATER
ALUM

U
- c ns 11in10 :

L

Bumup Surnmary (MWd)2 I - I -I Basis for burnup used in estimate

F-rr sr- Est- t~d-._- 4._ ._ ..__

Nominal _

Norninal F

1894
3788

Nromall trip cacdalated h tte Bheavy netat mass destqd.
ilwdoo himup assuwed ob e tMce orrnal litamip

.7 - -- I.- i --

Estimated Bumup/
Given BumupBumup Multiptler Estimated EOL HM/Glven EOL HM

I - 1 0

-ounwing I -J

'Reactor shutdown, core removal, storage. shipping or other date cortnig Bat Irradatlon ceased tor luet

-Totat burrup for alt turt associated with this wortsheet must be divided by 8OL heavy meta) mass to get speafic burnup values (MWd/Mfl

I

DO8SNF/REP-078
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Fuel Radlonuclide Inventory Worksheet
L Fuel and Temphate lnfwtionr uto .I

Fuel Name FRR ASTRA (UALX-HEU) AUSTRIA
SNF ID 4: 738

Fuel Unnits&Descr 14.MTRTYPE
Heavy Metal Mass: BOL.S 6kg. EOL.4 858tg
ROD Storage Site: SRS

Fuel decay start date: 2010
Estimates as of: 2010

Template: ATR (0k Water. Alum. 60 to 100%. U)
'Template Bumup(MWd): 3672

Template 8OL Heavy Metal Mass (MTJ): 000116689

Estimated
Canister usag9:

18-x10
058

Template Decay Time: 5 years
II. Estimates - m x. Xb b Y. Yb Gamma Sources

Photon Total
CtIMWd From : Nominal , Bounding Fuel Initial Activity Nommal Fuel , Bounding Fuel Energy Photons/sec

Radionuclide Template FuelBumup(MWd) Bumup(MWd)' (CiC) Inventones(Ci) Inver
Ac-227 1 4545E-10 702.69 1,405 38 0 00E+00 1 02E-07 2(
Am-241 I 1190E-03 70269 1,40538 OOOE+00 7 86E-01 15
Am-242m 4 5425E-07 70269 1,40538 0 00E+00 3 19E-04 6.

itones(Ci) I Group (boundina)

38E-04 0 0250
Am-243 1 4921E-06 70269 1,40538 OOOE+00 1 05E-03 2.10E-03 00375 5.390E+13
G-14 57244E-09 70269 1,40538 O0E+00 402E-06 804E-06 00575 5.300E+13
Ct-36 1 3124E-32 70269 1,405338 000E+00 9.22E-30 1.84E-29 I 00850 3379E+13

0 00E+00 I 66E-04 3.33E-04 01250 2926E.13
-j7.31 E-02 0-2250 2 864E.13

7E-02
Cs-134 8693E-01 702 6
Cs-135 3 4477E-06 702 69 1t405 38 0 00E+00 242E-03
Cs-137 28731E+00 70269 1.40538 0000E+0 202E+03
Eu-154 8 2053E-02 702 69 1.405 38 0 00E+00 5 77E+01

0 3750 1 386E+13
0 5750 1 904E+14
0 8500 2667E+13
1.2500 4 961E+12
1 7500 2050E+11
2.2500 4 364E+11

1156E+02
Eu-155 3 9134E-02 702 69 1,405 38 0 00E+00 2 75E+01 5S50+01

4 74E+00 9 48E+00 2.7500 2 510E+09
49E+01

1-129 E4
Kr-85 2 8595E-01 702 69 1,40538 0.00E+00 2 a
Np-237 9 5479E-06 702 69 1,405 38 0 00E+00 6
Pa-231 89297E-10 70269 1,405.38 0 00E+00 6.:

3 5000 z784E+08
5 0000 8 328E+02
7 0000 9 283E+03
110000 1 046.E+01

27E-07 25E-06

L
Li

PF-210 37609E-12 70269 1,405.38 000E+00 2 64E-09 5 29E-09
Pm-147 2.5452E+00 70269 1,405,38 006E+00 1 79E+03 358E+03
Pu-238 2.0550E-02 70269 1,405.38 000E+00 1 44E+01 2.89E+01
Pu-239 4.2838E-04 70269 1,405.38 000E+00 301E-01 602E-01
Pu-240 24401E-04 70269 1,405.38 000.E00 171E-01 343E-01
Pu-241 6 8764E-02 702 69 1,405.38 0 00E+00 4 83E+01 9 66E+01
Pu-242 3 6329E-07 702 69 1,405 38 0 00E+00 2 55E-04 5 11E-04
Ra-226 38045E-11 70269 1,40538 000E+00 267E-08 535E608
Ra-228 2 9902E-15 702 69 1,405,38 0 00E+00 2.10E-12 4.20E-12
Ru-106 1 9055E-01 702.69 1,405 38 0 00E+00 1 34E+02 2 68E+02
Se-79 1 2936E-05 702 69 1,405 38 0 006E00 9 09E-03 1 82E-02
Sn-126 1 1574E-05 702 69 1,405 38 0 00E+00 8 13E603 1.63E-02
Sr-90 2 7505E+00 702 69 1,405 38 0 00E+00 1 93E+03 3 87E+03
Tc-99 4 2239E-04

1 8848E-12
702 69 1,405 38 00E+00 2-97E-01 5 94E-01

1,405 38 00E+00 1 32E-09 2 65E-09
1,405 38 00E+00 1.20E-05 2 40E-05

0 006E+00 549E-12 1 10E-11
T-208 4 4063E-08 0 00E+00 3.1 OE-5 6 19E-05

924E-05 1 85E-04 Thermal Power
1.37E-06 75E-06

58E-01
U-235 -2 7235E-06 702 69 0 00
U-236 1.5493E-05 70269 1.40538
U-238 -42851E-09 70269 000

Nominal Heat Bounding
OutPut Heat Output

, (Watts) - (Watts) -
3.56E+01 713E.01

Total Total
Y-90 2.7505E+00 702 69 1.405 38 0 00E+00 1 93E+03 3 87E+03
Other Radionuclides 3 61E+03 7.23E+03

1. Template Slectio Su Bry mp Suama ly Checs
Template Selection Summary _ _ _

From SFD Used Basis for Parameter Dtfferences:
Reactor Moderator UGttTWATER UGHTWATER

Fuel Cladding ALUM ALUM
SOL HM Constituents U U

BOLEnrtchmet t%- 9315 6010100

Burnup Summary (MWd)
5  

Basis for bumup used in estimate:
From SFD Estirrudd

Nom nal . 702 6 8 Naws brum calased trom tbe hea meealt mass desioyred
Boundmg.J 1 405 38 Bwt bmup assurted tD be tlce tereal burnip

Checks

Estimated Bumup/
Bumup Iulh Given Bumup Estinmated EOL HMWGlven EOL HM

Nominal 0 _40 _1_01lt

Bounding 080 _

m.

V I

'Reactor selldown, core removal, storage, shpping or other date confirmag fiat irradiaton ceased for fuel

"Total bumVup tor all fuel associated wsih tUs worksheet must be dvided by 0OL heavy metal mass to get specific bufrnp values (MWr`MT)
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Fuel Radionuclide Inventory Worksheet -I

X Fuel and Template Informaratin
Fuel Name FRR FMRB (GERMANY)

SNF ID# 1066
Fuel Units & Descr 18- MATR TYPE
Heavy Metal Mass BOL.2-57kg EOL=2.22kg
ROD Storage Site SRS

'Fuel decay start date 1994
Estimates as of 2010

Template ATR (Light Water. Alurtm, 60bt100%. U)
1Template Bumup(MWd) 367 2

Template BOL Heavy Metal Mass (MT) 0 00116689
Te _plate Decay Tane 15 years

Estimated
Canister usage

18'x10'
i075

I

1� .t Estimates, - , m I X. Xb b Y. Y. Gamma Sources

I

I .I - - , ". I Photon , Total
CiMWd From - Nominal Bounding Fuel Initial ActIvy Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide , - Template Fuel Bumup (MWd)' Bumup (MWd)O (CO) - Inventories(CI) tnventories(CI) I Group (bounding)
.. ~ ~ ~ ~ ~ ~ ~ ~~qq ... UtAACA n~n c 7 ocsn w

AC-227
- AM-241

4 585J1t:-10 272 74 b40 40 u u

Am-242m c

7832E-03 27274 545 4
4341 OE-07 272 74

Am-243 4907E-06 8 13E-04 00375 1 185E.13

C-14

L- Cm-24

1 56E606 3 12E-06 0 0575 1t264E+13
545 48 0 OOE+00 3 58E-30 7.1 6E-30 0 0850 7654Et12
54548 000E+00 5 06E-05 1.01E-04 01250 5.247E+12

272 74 545 48 0 OOE+00 9 69E-03 1 94E-02
272 74 545 48 0 OOE+00 2 80E-03 S 6

A Us A

t s-!i35
Cs-137
Eu-154

1 6931E-02 272 74 545 4

02250 6.594E+12
0 3750 2.889E+12
0 5750 4689E+13
0 8500 1 114E+12
12500 5626Et.11
1 7500 2357E+10 -

3 4477E-06 272 74
2 2800E+00
3 6656E-02 0 1 00+01 2 OOE+01

E+OO 2 64E+00 5.28E+00 2.2500 2949E+07Eu-1 5
Fe-55 4 6977E-04

I ! i- 6 0485E-03
- 1-129 7 5300E-07

Kr-85 1 4989E-01
Np-237 9 5534E-06
Pa-231 1 6550E-09
Pb-210 2 6631E-11
P-t147 1 8156E-01
Pu-238 1 8990E-02

54548 0 OE+00 1.28E-01 2.56E-01 2 7500 1.772tE+6
545 48 0 00E+00 1 65E+00 3'30E+OO 3 500 1-127E+05

272 74 545 48 0 OOE+00 2 05E-04 4 11E-04 5.0000 Z607E+02
272 74 545 48 O00E+00 4 09E+01
272 74 545 48
27274
27274

9 90E+01
0 00E+00 5 18E+00 I 04E+01

545.48 0 00E+00 t.17E-01 2 34E-01

E404 272 74 545.48 0 00E+00 6 65E-02
4.251 E-02 272 74 645 48 0 00E+00L Pu-242 3 6329E-07

| Ra-226 1 4725E-10
Ra-228 8 9760E-15
Ru-106 1.9752E-04

272 74 545 48

1 .33E-01
2 32E+01
1 98E-04
8 03E-08
4 90E-12

272 74

Se-79
S1126

Sr-90
Tc-99
Th-229

272 74
272 74
272 74
272 74
272 74

E+00 3 53E-03 7 05E-03
I 08E-01

54548 000E+00 316E-03 631E-03
545 48 000E+00 591E+02 1 18E+03

-04 272 74 545 48 0 00E+00
3 9270E-12 272.74 545 48 0 00E+00

i
4

15E-01

Th-230 3.3578E-08 272.74
Th-232 1.5452E-14

! TI-208 4 6705E-08
U-232 1345E-07
U-233 2 3739E-09
U-234 1 6423E-04

8 43E-12
.27E-05 2.55E-05

356E-05 7.12E-05 Thernal Power

545 48 0 00E+00 6 47E-07 129E-06
545 48 0 00E+00 5 02E-02 1 00E-01
0 00 5 07E-03 4 33E-03 5 07E43

545 48 0 00E+O0 423E-03 8 45E-03

Nomnanl Hdeart .Bounding . .
Output t Heart Output .

(w7ft) ' (watts)
7.3E+C0 1.A8E011

U-235
; U-236
I

* U-238
- Y-90

1111 Other Radio

1 .5493E-(
0 00 7 55E-05 7 44E-05 755E-05 Total Total

54548 000600 5 91 E+02 1.1 8E+03 I
5 93E+02 1.19E+03 I

Basis. . Pameta - r

Basis for Parameter Differences:

II U. Ie tate neteebori ", nanuP 5
Template Selection SummaryI. From SFD

| Reactor Moderator [ZlG SFDA
i Fuel Cladding ALUM

SOL HU Constituents U
-_ i OL Enrichment % 9125787542

Used
UGHTWATER

ALUM

Ra..s 11r barnu uead in estmateBurnup Summary (MWd)'

Nomnal F
Bounding |

- - I. ---.--
nS5FD Estnmated

272.74
545 48

Nommtal bump calmltoed taom rf.e heWavy met mats destyed
6crV burs at ssired It be IWice normal bWm

Checks

Estimated Bumupt
Bumup Multiplier Given Bumup Estimated EOL HMtGlven EOL HM

Nominal 034 r t 01
i ' ~~Bountdinig 06

'Reactor shutdown. core removal. storage, shipping or other date confirmnrg that Irradatlon ceased for ftel

~Totali buup for all te assoocltaed with this workoheet must be rivtded by OL heavy metal mass to get specific bumup values (MWdIT).
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Fuel Radionuclide Inventory Worksheet -

L Fuel and Temrlate Inforintion__,i, R 2!
Fuel Name FRR MTR (UALX HEU) AUSTRALIA

SNF ID # 649
Fuel Units & Descr 12 - ASSEMBLY
Heavy Metal Mass. BOL1332kg; EOLW317khg
ROD Storage Site. SRS

'Fuel decay start date- 2010
Estimates as ot 2010

Template ATR (Ugt Water. Alum. 60to100%. U)
'Template Bumup(MWd): 3672

Template BOL Heavy Metal Mesa (MT): 000116689
T-Wn~. nl-, T`-- 8 ya-

Estimated
Canister usage

18,x10
j 050 1

U. Estimates _ -_ 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)' Burnup (MWd)' (C) Inventones(Ci) tnventones(CI) Group (bounding)
Ac-227 t4545E-tO 341 682 OOOE+00 496E-10 992E-10 Avg.MeV
Am-241 t 1190E-03 341 682 OOOE+00 382E-03 7.63E-03 t0o0150 316E+12
Am-242m 45425E-07 341 682 OOOE+00 t SSE-06 310E-06 00250 2834E+1t
Am-243 I 4921E-06 341 682 000OE+00 5 09E-06 1 02E-05 00375 2615E+11
C-14 57244E-09 341 682 000E+00 1 95E-08 390E-48 00575 2572E+11
CI-36 I 3124E-32 341 682 00E+00 4 47E-32 8 95E-32 00850 1640E+11

Cm-243 23676E-07 3 41 6 82 00E+00 8 07E-07 1 61 E-06 01 I 420E+11
Cm-244 5.2042E-05 3 41 6B2
Co-60 3 8208E-05 341 682
Cs-134
Cs-135

00E+00
00E+00
OOE+00
00E+00
00E+00

I BE-OS 235E-05 I 08500 1294E+11
80E+00 1 96E+01 12500 Z407E+10

682 00E+00 2 80E-01 5 59E-01 1 7500 1 009E+09
341 6 82 0 00E+00 1 33E-01 2 67E-01 22500 2117E+09

Fe-55 6 7429E-03 3 41 6 82 00E+00 2 30E-02 4 60E-02 2 7500 1.21 8E.07
H-3 1 0599E-02 341 682
1-129
Kr-35

7 5300E-07 341 LI7 0000 4 891 E-01
110000 5oS18E-02E-05 6 518E-05

00E+00 3 04E-09 6 09E-09
6 82 0 00E+00 1 28E-11 2 56E-11

Pm-147 5452E+00 341 6 82 0 00E+00 8 68E+00 1 74E+01
Pu 238 2 0550E-02 3 41 6 82 0 00E+00 7 98E82 1 40E41
Pu-239 4.2238E-04 3 41 6 82 0 00E+00 1 46E4-03 2 92E-03
Pu-240 24401E-04 341 682 OOE+00 832E-04 1 68-03
Pu-241 6 8764E1 2 3 41 6 82 0 00E+00 2 34E-01 4 159-1
Pu-242 3 6329E-07 3 41 6 82 0 00E+00 1 24E-06 243E-06
Ra-226 38045E-11 341 682 000E+00 30E-10 2859E-10
Ra-2 2 9902E-15 3 41 6 82 0 OOE+00 6 02E-14 2 04E-14
Ru-106 1 9055E41 3 41 6 82 0 OOE+00 650E-01 1 30E+00
Se-79 12936E-05 341 6 82 0 00E+00 4541E-05 8 82E-045
Sn-126 -1574E5-0 341 6082 00E+00 3 95E-05 7 89E-045
Sr-90 2 7505E+00 3 41 6 82 0 00E+00 9 38E+00 1 88E+01
Tc-99 4 2239Ea04 3 41 6 82 0 0E+00 1 44E703 2 88E03
Th-229 1 8848E-12 3 41 6 82 000OE+00 6 43E-12 1 291E-111
Th-230 1 7042E-08 3 41 6 82 000OE+00 5 81E408 1.16E407
Th-232 78B132E-15 3 41 6 82 000OE+00 2 66E-14 5 33E-1 4
Tl-208 4 4063E-08 3 41 6 82 0 00E+00 I 50E-07 3 00E407
U-232 131 51E407 3 41 6 82 000E+00 4 48E407 8 971E47
U-233 I 9564E409 3 41 6 82 0 00E+00 6 67E-09 1 33E408
U-234 I 8371E404 3 41 6 82 000OE+00 6.26E404 1.25E403
U-235 -2 7235E-06 3 41 0 00 6 46E403 6 45E403 6 46E403
U-236 I 5493E-05 3 41 6 82 0 OOE+00 5.28E-OS t 06E044
U-238 -4 2851E409 3 41 0 00 I 12E-04 1 12E404 I 121E44
Y-90 2 7505E+O0 3 41 6 82 O OOE+00 9 38E+OO 1 88E+01
Other Radionuclides I 75E+01_ _351E+01

m.L TteSdcltionSun ry.Burnup S adChed s -u y-uM
Template Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moder LIGHT WATER UGHT WATER

Fuel Cladding ALUM ALUM
SOL MM Constiunts UU

BOL Enrichment % 8999998815 60 to 100

Bumup Summary (UWd)' Basis for bumup used in estimate:
From SFD Estimated

Nomhit 3 41 Nonnal brnurs cabialed rom the heavy mewal emss desryed
Boundg 68 Bundrig bumr artnred to be fte rwial bawpg

|Checks |

LI

Thermal Power
Nominal Heat Bounding

- Output Heat Output
(Watt) I (watts)
1 73E-01 3A6E-01

Total Total

Li
LI

Estimated Bumupl
Gnvn A-umu-Rumun MUit-J-

Nominal
Boundmng I

Estimated EOL HM/Given EOL HM
1 00

'Reactor shutdown, core removal storage. shipping or oher date confirning Mat Irradaton ceased for fuel.

'Total bumup for atl fuel associated witi this worksheet must be dividted by BOL heavy metal mass to get specific burnup values (MWdUT)
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Fuel Radionuclide Inventory Worksheet .

!L Fuve and Template laforaulsoes
Fuel Name FRR MTR (UALX-HEU) JAPAN

SNF ID f 603
Fuel Units i Descr. 12 - MT^A TYPE
Heavy Metal Mass BOL=3.S53kg EOL=3 553kg
ROD Storage Site SRS

'Fuet decay Start date 2010
Estimates as of 2010

Template ATR (Lght Water. Alum .6010100 % U)

'Temptate Sumup(MWd). 367.2
Template SOL Heavy Metal Mass (MT) 0 00116689

Estimated
Canister usage

18 x10
j0.33j

L - - TemplateDecayTime 5 years

,11. Estnmates - - ' - m X. Xb b Y. Yb Gamma Sources

Photon Total

Ci/MWtd From' Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide - Template FuelBumup(MWd) Bumup(MWd) . (CQ i ) - lnventories(Cl) Invento9es(Ci4
- --- .....--.. .t~cn nnntnI aor" I

1 445t5-1U 01751.

1 1190E-3 OOwE+00 7 53E-02 1 5 _

OOE+00 306E-05 6t11E5 I
136 UiE+AJ li * nt V ni

Energy Photons/sec
Group (bounding)

Avg MeV
0 0150 2.597E+13
0 0250 5 594E+12
0 0375 5t62_+t12
0 0575 5076E+12
00850 3236E.12
0 1250 2.802E+12

Am-242n
Am-243

iC-t 4
i CI-36
L- Cm-243

Cm-244
Co-60
Cs4-134
Cs-135

uCs-137
Eu-1 54-

1 4 5
1 4

5 7
13+4 00 WE+0W 3 W8-
t134 60 0 W0E+w0 3 85E-07

425E-07

13460 Ou^
67 30 13460 Ou^ 3.1 9E-05

67 30 134f E-03 7.00E-03

3 8208E-05 67 30 2.57E-03 5 14E-03

4 8693E-01 6730 3.28E+01 6-55E+01

3 4477E-06 67 30 OOE+00 2 32E-04 4 64E-04

02250 2743E.12
0.3750 1t328E+12

0.5750 1 824E513
0 8500 2^554E.12
12500 4 751 E+11
1 7500 t 9,3E+10

22500 4 179E+10

2 8731E+00 67: 0 OOE+00 I 93E+02 3
0 OOE+00 5 52E+00 tt

4 60 0 WE+00 2Lu-1bb

eFe-Ss

j; I-t29
Kr-85
N,.237
Pa-231

1Pm-47
--- Pu-210

674 134 60
:1 134 60

13460

0OOE+00 4 Z7500 2 404E+08
o 3 5000 2 667E+07

67-1 1 01E-04 50000 8009E+01

67.30 3 85E+01 7.00130 8 928E+00
f 4.7E-4 I 90E-03 i 1 Dcan t W.00E~67.30 o__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I... w . ~ _ _

8 9297E-10 0 00E+00 6 01 E-08
0 00E+00 2.535-10

1 20E-07

3 7609E-12
2 54 13460 000E500 I i

I A 6A 0 00E+00
-- 0--00

Pu-239
Pu-240

I Pu-241
Pu-242
Ra-226

67.30 134 60
E-04 - 67 30
E-02 67 30

134 60
134 60

0
0
0

0

I I 64E-02 328E-02
D 4 63E+00 9 26E+00

2 44E-05 4 89E-05
2 56E-09 512E-09

DDeE+00 5 77E-02

E-07 67 30 1.

8045E-11
Pa-228 2 9902E-15
Flu-106 1 9055E-1
Se-79 12936E-05

67 30
67 30 13460 000E+00 201E-13

13460 000E+00 128E+01
134 60 0 00E+00 8 71 E-04

I
Sn-1 26
Sr-90

1- -00,-Q
2 7505E+00 67.30
4 2239E-04 67.30
1 8848E-12 67.30

134 60 - a
134 60
134 60

779E-04 1 56E-03
1 85E+02 370E+02
2 84E-02 5 69E-02
1.27E-10 2.54E-10

Th-230 1 7042E-08 67.30 134 60

I Th-232 7 8132E-15 67.30 134 60

t Tl-208 4 40635-0 67.30 134 60

JU-232 1.3151E-07 - 67.30 134 60

U-233 1 9564E-09 67.30 134 60

U-234 1.8371 E-04 67 30 134 60

U-235 -2 7235E-06 67 30 0 00

U-236 1-5493E-05 6730 13460

U-238 -42851E-09 6730 000
Y-90 2 7505E+00 67 30 134 60
Othe^r Radurfiti,~des;

000E+00 1 15E-06
0 00E+00 526E-13
0 00E+00 2.97E-06
0 00E+00 8 85E-06
0 00E+00 132E-07
0 00E+00 124E-02
6 90E-03 6 71 E-03
0 00E+00 1 04E-03

Thermal Power
Nominal Heat Boundhng

Output' Heat Output
(watts) (Watts)
3A41E+00 6.82E+00

Total TotalI 22E044 1
0 0^E+00) I

-

6 92E+02

1. Teplate Selecion Smsmsarv, BUp S
Template Selection Summary

f IFrom SFD
Reactor Moderator UGHTWATER

Fuel Cladding ALUM
BOL HM Constituents U

iS OL Enrtcbrnent%- 89.8199852

[ 
1
Burnlup Summary (MWd)2

From SFD
t4^minat

Bounding

'b- Ct-ecks

aeks- -

Easis for Parameter Dtrereinces

UGIHTWATER

E-t1maied
67.3(

134 6C

laisic u-ria-

Estimated Bumupl
Given Bumup Estimated EOL HMt/Gven EOL HMBumup Mu1nlier

I Nominal 0063 _ I 0 981
$ 1Bounding I021:

L. Reactr shutdown, core removal, storage. shipping or other date contirinlg ihat irradabon ceased for t

"Total burrup for at fuel associated with t1is worksheet must be divided by 501. heavy rretal mass to get specific burrnup values (MUd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fadel ad Tenylaterinforntion

Fuel Name, FRR MTR (UALX-HEU) JAPAN
SNF ID t: 605

Fuel Units & Desci 81 - MTR TYPE
Heavy Metal Mass: BOL=24,818kg. EOt.=24 786kg
ROD Storage Shle SRS

'Fuel decay start datre 2010
Estimates as of: 2010

Template: ATR (Light Water, Alum. 60 to 100/. U)
'Template Burnup(MWtv: 3672

Template BOL Heavy Metal Mass (MT): 000116689
Tem plate Decay rme 5 years

Estimated
Canister usage

18"x510
338

IL Esbrnates, ,. m X. X, b Y Gamma Sources

Photon Total
Ci.MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd)? Bumup (MWd- (CP) Inventones(Ci) Inventones(CQ) Group (bounding)
AC-227 1 4545E-10 30 68 61 37 0 00E+00 4 46E-09 8 93E-09 Avg. MeV
Am-241 I 1190E-03 30 68 6137 0 00E+00 343E-02 687E-02 00150 1 184E+13
Am-242m 4 5425E-07 3068 61.37 0 00E+00 1 39E-05 2 79E-05 0.0250 2.551E+12
Am-243 1 4921E-06 3068 61 37 0 OOE+00 4 58E-05 9 16E-05 0.0375 2.354E+12
C-14 57244E-09 3068 6137 000E+00 1 76E-07 351E-07 00575 2.314E+12
CI-36 1 3124E-32 3068 6137 OOOE+00 403E-31 805E-31 00850 1476E+12
Cm-243 2 3676E-07 30 68 61 37 0 00E+00 7326E-06 I 45E-05 51050 13278E+12
Cm-244 52042E-05 3068 61 37 000E+00 1 60E-03 319E3 022-0 1251E+2
Co-60 3 8208E-05 3068 61 37 000E+00 917E-03 2134E-3 03750 6053E+1t
Cs-134 48693E-01 3068 6137 000E00 49E+01 299E+01 05750 8315E+12
Cs-135 3 447E-06 3068 61 37 0 00E+00 3 06E-04 2 12E-04 08500 1164E+12
Cs-137 2 8731E+00 3068 61 37 0 00E+00 852E+01 176E+02 12400 Z16+11
Eu-154 82053E-02 3068 6137 000E+00 +0 04E+00 7500 9084E+09
Eu-155 39134E-02 3068 61.37 000E+00 1 20E+00 2540E+20 2200 1905E+t0
FeS-S 6 7429E4-3 30 68 61.37 0 00E+00 2 07E8-1 414E.1 1 z750 096E+08
H-3 1 0599E42-0 3068 61.37 0 00E+00 3525E-01 6OE-01 3 o 1216E+07

1-129 7 5300E-07 3068 61.37 0 00E+00 2 31E40 5 4762E-05 Sx 3836E+01
Kr-85 2 8595E-01 30 68 61 37 0 00E+00 8 77E+1 0 1 75E+01 7 D6O 4279E+00
U-237 9 5479E-06 30 68 61 37 0 00E+00 2 93E-0 5 86E-04 11T0000 4 8PoEw
Pa-231 819297E-10 3068 61.37 000E+00 2 74E-08 514E-078
P-210 317609E-12 3068 61.37 000E+00 1 15E-10 23IE-10
Pm-147 2 5452E+00 30 68 61 37 0 O9E+00 7 81E+01 4 56E+02
Pu-236 2 0550E4 2 30.68 61 37 0 O0E+00 6 31 E1 0 26E+00
Pu-239 42838E-04 3068 61 00 5841-04 5 31E4-02 263E042
Pu-240 2 4401E404 30 68 61 37 O OOE+O0 7 49E403 1 50E-Ct2
Pu-241 68764E02 3068 61 37 000E+00 211E+00 41Z2E+00
Pu-242 3 6329E407 306 617O0E+00 111E405 2 23E-05
Ra-226 38045E-11 30 68 61 37 000OE+00 1 17E409 2 33E-09
Ra-228 2 9ae2E-15 30 68 61o37 0 0E+00 918E-14 3 84E-13
Ru-106 1 9055E-01 30 68 61 37 0 00E+00 5 85E+00 1.17E+01
Se-79 1 2936E-05 30 68 61 37 0 00E+O0 3 97E404 7 94E044
Sn-1 26 1 1574E405 30 68 61 37 000OE+00 3 55E404 7.1OEG44
Sr-90 2 7505E+00 30 68 61 37 0 00E+00 8 44E+01 I 69E+02
Tc-99 4Z239E404 30 68 61.37 0 00E+00 1 30E402 2.59E402
Th-229 I 8848E-12 30 68 61.37 000OE+O0 5 78E-11 I t.16E-10
Th-230 I 7042E-08 30 68 61.37 0 NOE+00 S 23E407 t.CSE406
Th-232 7 8132E-1 5 30 68 61.37 0 00E+00 2 40E-13 4 79E-13
Ti-Z08 4 4063E-48 30 68 61.37 000OE+00 1 35E406 Z-70E406
U-232 13151E47 30B68 6ae7 000E+00 4c04E406 8-07E406 ThemallPower
U-233 t 9SS4E409 30 68 61.37 0 00E+00 6 OOE-48 t.20E407 Nominal Hreat Bounding
U-2S4 18371 E-0 30 68 61t37 000DE+00 5 64E-03 I113E402 output Next Output
U-235 -2 7235E406 30 68 0 00 4 99E402 4 98E C2 4 99E402 (Watts) (Watts)
U-236 tS5493E405 30 68 61t37 000DE+00 4 75E-04 9.51E404 I s6E+00 3.1 E+00
U-238 -4 2851E409 3068 0 00 584E404 5 84E44 584E404 Tota Total
Y-90 2.7505E+00 30 68 61 37 0 ODE+00 8.44E+01 I 69E+0
Other Radionuclides 1.58E+02 31I6E+02

IlL Tenl"a'e Sdetie Suatay, Burnuop Sumnr, and Cheicks ->V s 1 4,>i
Template Selecton Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderr tor-Az U UGHTWATER

Fuel Cloddng AAUM
SOL HM Constituents _ _ _

SOL Enrichment % 93 O0Y613 60 to 100

Bumup Summiary (MWd)
5  

Basis for bumup used in estimate:
From SF0D Estmaed

Nomhinal 30 6 rup caatet ai tie hevy metl mass destoye
Boundig | 61 be Bng t4 assured it be tee nomnal brem

Checks

Esimlated Bumupl
B Mit Elsr Given sumunp Estimated EOL HMtGtven EOIL Hr

Non O or 1.00
Bounding I 0 o1

'Reactor sNtAdown, cwe removal, storage, shipping or other date contfirmng that irradation ceased for fuel

'Tolal timup tor all fuel assoiated with fts worksheet must be dnvded by BOL heavy metal mass to get specfic tuimup values (MWd.T)

U
Li

-

U1

IIT-S
-
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Fuel Radionuclide Inventory Worksheet I -
1 Ful and Template Infornaion,~ , , .

Fuel Name FRR MTR (UALXI-EiU) NEtHERLANDS
SNF ID 5 609

Fuel Units & Descer 14 - MR TYPE
Heavy Metail Mlass BOU3 192kg EOL.3 188kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of. 2010

Template- ATR (Ltght Water Aktn .60 to 100%.. U)

'Template Bumup(MWd) 3672
Template SOL Heavy Metal Mass (M): 000116689

Template Decay Tme- 5 years

Estimated
Canister usage.

18'x10'
1 058

I
iV. Estimates - - m x. X. b Y. Yb Gamma Sources

- . I Photon Total
t. NR.nal BRind.- Fude l C-,.tY t.nm.nal Fuel B Fuel EI C. I

j Radiont
Ac-227
Am-241

iclide
- srMs t-rn --- ,,,, . -. §xa s~~1llla ul vlnll ulw~ swe.

- Template Fuel Bumup (MWdf) Bumup (MWd) (Ci) InventoriesiCi) Invento-ies(Cu) Group (bounding)

1 AS45E-10 3 98 1 t6E4- Avg I

1 1190E-03 3 98 8 90E-03 001! 1 5352.12
3 306E+1 1Am-242m 4 5425E-07 E-46 3 61E-06 0 0250

Amo-243 t 4921E-06 5 93E-06 4 19E-05 I 00375 3 051 E21 I
C-14 0 OOE+00 2 28E-08 550E48 I 00575 3 000E+1 1

Ct-36 0 OE+00 5 22E-32 1 04E-31 I O085 I 913E+11
7.96 0 OOE+00 9 42E-07 T88E-06 I 01250 1 6572+11

3 98 7.96 0 00E+00 2 07E-04 414E-04 I 02250 1 622E+11
3 98 7.96 0 00E+00 I 52E-04

__ . A .

Cs-134
i Cs-135

k GCs-137
_ Eu-tS4

4 8693E-01 3 98 7.96 n^

3 4477E-06 3 98 0
0

2 8731 E+00 E.01 1 25c0 2.808EM0
3 26E-01 6 53E201 1 7500 1 178E+09

Eu-1 55
Fe-55

0 OOE+00 156E201 311E-01 Z 22500 2 470E+09
398 796 0 OOE+00 2 68E02 5-36E-02 2 7500 1 421E+07
3 98 7 96 0 OOE+00 4-22E02 8 43E-02 3 5000 1 576E+06

E-07 3 98 7 96 0 OOE+00 3 OOE06 5 99E-06 5 0000 4 971 E+00
2 8595E-01 398 796 0 OOE+00 1 14E+00

Np-237 9 5479E-06 398 796 OC
Pa-231 8 9297E-10 3 98 796
Pb-210

0 i Pun-147
4 I Pu-238

3 7609E-12
2 5452E+00 1 01E+01 202E+01

E00 6817E202 1 63E201
0 OCE+00 1 70E403 3412E03

398 7 96 0 0OE+OO 9712E04 1_94E-03
6 8764E-02 398 7 96 0 0OE+00

p I ' Pu-242 3 6329E.07 3 98
Ra-226 3 8045E-11 3 98

L Ra-228 2.9902E-15 3 98
Ru-106 1.9055E401 3 98

796 C

1.19E-14 2 33E-14
E00 7.58E-01 1.52E+00

Se-79 0 OOE+00 5 1SE-05 1 03E204
7 96 0 OOE+00 4 60E-05
7 96 OOE+00 1 09E+01398

4.2239E-04 398 796 0 O0E+OO 1 6

9.21 E-05
2 19E+01
3 36E-03
1 5OE-11
1 36E-07
6 22E-14

Th-229 1 8848E-12 3 98 796

i

Th-230 1 7042E-08 398 7
Th-232 7.8132E-15 3 98 7
TE-208 4 4063E-08 3 98 7
U-232 1.3151E-07 398 7. 5

75E-07 51E-07
96 23E207 1 SE-06 Thermal Power

U-233
U-234
U-235

1 9564E-C 7 78E4
46E-03000E+00 731E-04

Nomna imtoet Ebounclang
Output I _ eat Output
(Watts) (Watts)0 00 6 42E-03 6 40E-03 6 42E-03

UG-236
U-238

.L Y-90
Ct.^ p

1 54' 7.96 0 0E+00 6 16E-05 123E204 T2.02-01 404E-01

wI T mu. lemsasex aon Snarvi
ITa.- a . e.AIe-t _ irs

From SF0
Reactor Moderator UGHWATER | u

Fuel Cladding ALUM
SOL. NM Constituents U

BOL Enrichment % 92.9999964

Us d
GHT WATER

ALUM

0.00 7 51 E-05 71E-5 75E0
7.96 0 002E00 I 09E201 2 19E+01

2 05E+01 4 09E.01

Basis 1or Parameter Differences:

ITotai Ttotl

Burnup Summary (MWd)' Basis for burnup used In estimate-
From SFD Estimated

Nominal 398 Noa tump c31i hm tie heavy metal ss desYd
Bounding 7.96 ko aa bsmriedlo be twlce reotal bruup

Checks-- .

Estinated Burnum /

Burnup It Given Bumup Estimated EOL HNMGiven EOL HM
Nominal 0 100

Bounding 0.01 _ . .
I;L. 'Reactor ttstdown. core removal storage, slapping or other date confirmig tat irradabon ceased tor luel

'Total bumup for all bd assodated with ths worksheet must be divided by SOL heavy metal mass to get specific bumueip values (MWdT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infornmtad ,.N

Fuel Namer FRR MTR (UALX-HEU) TAIWAN
SNF ID J. 628

Fuel Units a Descr: 35- MTR TYPE
Heavy Metal Mass, BSOL4 764kg, EOL4 76kg
ROD Storage Site SRS

'Fuel decay start date: 2010
Estimates as o6 2010

Template. ATR (LigIt Water. Akin, 60 to 100%., U)
'Template Bumup(MWd): 3672

Temptate SOL Heavy Metal Mass (MT): 0 00116689
Template Decay Time: 5 years

Estimated
Carister usage

18-x10'

1 146

11. Estimates m xn Xb Y. Yb Gamma Sources
Photon Total

C/1MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Buup (MWd) Bumup (MWd)s (C) Inventories(Ci) _nventories(Ci) Group (bounding)
Ac-227 1 4545E-10 331 663 0 OOE.O0 4 82E-10 9 64E-10 Avg. MeV
Am-241 1.1190E-03 3 31 6 63 0 00E+00 3 71 E-03 7 42E-03 0 0150 1.279E+12
Am-242m 4 5425E-07 331 6 63 0001+00 1 51 E-06 3 01 E-06 0 0250 2 755E+11
Am-243 14921E-06 331 663 OODE+00 495E-06 989E-06 00375 2543E+11
C-14 57244E-09 331 663 000E+00 1 90E-08 379E-08 00575 2500E+11
Cl-36 t3124E-32 331 663 OO0E+00 435E-32 870E-32 00850 1 594E+11

Cm-243 23676E47 3 31 6 63 000E+00 7 85E-07 1 57E-06 o0250 1381E0t0
Cm-244 52092E-05 3 31 6 63 OOE+00 I 7244E-04 3 45E-04 07220 1353E+11
Co-60 3 820E4-05 3 31 6 63 0 OOE+00 127E-04 2 53E-04 0 3750 6 539E+10
Cs-134 48693E4-1 331 663 0 00E+00 61E+00 3923E+00 05750 8982E+1
Cs-135 344T7E-06 331 6 63 00DE+00 I 14E-51 229E-5 08500 1 258E+11
Cs-137 2 8731E+00 3 31 6 63 006E+00 9 52E+00 1 90E+01 12500 2340E+10
Eu-t54 8 2053E-02 3 31 6 63 0 ODE+00 2 72E41 1 44E361 _ 1 750 9 813E+08
Eu-155 39134E-042 331 663 00OE+00 1 30E-01 259E4-01 2.2500 2058E+09
Fe-4 6 7429E4-03 331 663 0 00E+00 2 24E-042 4 47E-02 27 184E+07
H-3 1 0599E4-02 331 663 00DE+00 3 51E2 7803E04 2 3500 313E+06
1-129 735329E-07 331 663 000E+00 250E-06 4 099E46 scooo 430E+00
Kr-85 2 8595E-0t 3 31 6 63 000E+00 9 48E610 2 90E+C0 7000 4805E41
N3-237 95479E46 331 6 63 000E+00 316E-05 6833E4-5 I7h a 5P420Er 2
Pa-231 8 9297E-10 331 663 006E+00 2 96E-09 5 92E-09
P-210 3 7609E-12 331 663 000E+00 1 205E-01 2249E-11
Pm-147 25452E+00 3310 663 9O0E+ 8 -44E+00 I 69E-01
Pu-238 20550E-02 331 663 000E+00 6 081E 1E021 36E-04
Pu-239 4 2838E404 3 31 6 63 0 00E+DO I 42E403 2 84E403
Pu-240 284401E 331 0 10E+00 8109E-04 1 62E-043
Pu-241 6 8764E402 3 31 6 63 0 00E+00 2 28E-01 4 56E-01
Pu-242 3 6329E407 3 31 6 63 00O0E+OO t 20E406 241tE406
Ra-225 3 8045E-I11 3 31 6 63 0 00E2+OO I 26E-10 2 52E-10
Ra-228 2 9902E-1 5 3 31 6 63 000OE+00 9 91E-15 I 98E-14
Ru-106 I 9055E-01 3 31 6 63 0 00E+OO 6 32E.0t 1 26E+00
Se- 79 I 2936E405 3 31 6 63 00O0E+OO 4 29E405 8 58E405
Sn--126 1 1574E405 3 31 6 63 O ODE+4O0 3 84E-05 7 67E405
Sr-90 2 7505E+00 3 31 6 63 0 00E+00 9 12E+00 1 82E.01
Tc-99 4 2239E404 3 31 6 63 0 00E+00 I 40E403 2 8DEE43
Th-229 I18484E-12 3 31 6 63 0 ODE+007 6 625E-12 71.25E-t1
Th-230 a 7042E48 3 31 6 63 00E+00 S 65E-08 13E407

TI`208 4 4063E408 3 31 6 63 000OE+00 1 46E407 2.92E407
U-232 131e51cE7 33 6a63 00E+00 436E47 8s72E7 ThermaltPower
U-233 1 9564E409 3 31 6 63 00O0E+00 648E-09 1 3DEE43 Nominal H"t Bounding
U-234 I 837tE404 3 31 6 63 0 00E+00 6 09E404 1.22E403 Output Heart Output
U-235 -2.7235E406 3 31 0 00 9 59E-03 9 58E403 9 591E43 I(vatts) (Watts)

U-236 I 5493E405 3 31 6 63 0 00E+00 5 14E-05 1 03E404 I 68E-01 t36E-0t

U-238 J2514 3300 ItO9ED04 1 09E404 1 09E-04 Total Total
Y-90 2 7505E+00 3 31 6 63 0O00E+00 9 t2E+00 1 82E+01
Other Radionuctides I 70E+01 3 41 E+01

111. Tenripte Selcbe SunqaryBurnup 9un ayand Cbecs 9* 1
Template Selection Summary

From SF0 Used Basis for Parameter Drfferences:

Reactor Moderator UGHT WATER UGHT WATER
Fuel Claddang ALUM ALUM

BOL HM Constituents U U
BOL Enrichment % 93 19000561 60to100

Bumup Summary (MWc2 7Basis for burnup used in estimate:

From SFD Esimatd

Nomial 3.31 u rrsiipcaliated trnem e hea rnetal mm destsyrd
Bourid g 6 6S i burup assbed toe twice ronnat ktasup

Checks
Estimated Burnupf

Bumup gerultipi e Given Bumup Estimated EOL HWfGtlven EOL HM
Nomint i i K0t o

Bounding 0 00
'Reactor shisidown, or removal, storage. stpping or other date confirsing MtM irradation ceased for h

'Total bumup for alS fuel associated wlth this worksheet must be dlmded by SOL heavy metal mass to get specific burrup values (MWdMT)

-

U,
It;

U

I 1
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I iFuel Rac
1. Fuel and Template I rfu ,atios -

L Fwul Name FRR MTR (UALX-LEr ARGENTINA
SNF ID# 547

Fuel Units It Des~cr 30 * ASSEMBLY
HeavyMetalMass BOL.1875kg EOL.18714kg

ROD Storage Sate SRS

bionuclide Inventory Worksheet

'Fuel decay rt date 2010
Estimates as of 2010

Template ATR (Light Water, Alum, 60 tr 100%. U)
'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mas (ItT) 0 00116689
- -Teamlate Decay Time .5 yvears

Eshimated

Canister usage
18X10

L- . .

1. Estrnates t . - I- m Xe X0 .b _ Y yb I Gamma Sources

I
Photon 'Total

Nomnal Boudin Ful Fel Energy '~^Photons/secCI1MWd From Nmnl BudnFelInitial Activity Nominal Fuel Bounding Ful Gnrgyoup oa~
Radionuclide - Template Fuel Burnup (MWd)'` Bumup (MWd)' . (Cl) Inventones(CI) bventoeaCl) Group (bounding)

Ac-227 1 4545E-10 34 09 6819 0 00E+00 4 96E-09 9 92E-09 Avg MeV
Am-241 1 1190E-03 3409 6819 000E+00 382E-02 763E-02 00150 1316E+13
Am-242m 4 5425E-07 3409 6819 0006+00 1.55E-05 310 E-05 00250 2-834E+12

Am-243 1 4921E-06 3409 6819 - 000E+00 509E-05 1 02E-04 00375 2615E+12
I C-14

ZiCr2-243

S 7244E-09 34 09 68 19
1.3124E-32 34 09 6819
2.3676E-07 34 09

0 00E+00 1 95E-07
0 00E+00 4 47E-31
0 00E+00 8 07E-06
0 00E+00 1.77E-03
0 00E+00 1.30E-03

Cm-244 E-43 Ci t3S0E.12

Co-60
Cs-134
Cs-135

261E-03 I 0.3750 6726E+11
68 19 0 00E+00 1 66E+01 3 32E+01 0.5750 9238E+12

6 3409 6819 000E+00 1.18E-04 235E-04 I 08500 1.294E+12
0 3409 6819 000E+00 980E+01 196E+02 t 12500 2.407E+11
2 34 09 6819 0 00E+00 2 80E+00 5 59E+00 17500 1.009E+108.2053E4-9

3.9134E-02 34 09 68 19 0 00E+00 1 33E+OO 2 67E+00 22500 2117E+10
Fe-55 6.7429-03 -3409 68 19 - 0C
1H-3 1 0599E-02 34 09 6819 0C
1-129 7.5300E-07 34 09 6819 0C
Kr-85 2.8595E-01 34 09 6819 0C
Np-237 95479E-06 3409 6819 01
Pa-231 8.9297E-10 34 09 6819 01
Pb-210 3-7609E-12 3409 6819 0C
Pm-147 2.5452E+00 34 09 68 19 0 C
Pu-233 2.05SOE-02 34 09 6819 0C

9 75E+00 1 95E+01 70080 5843E+00
00E+00 3.26E-04 651 E-04 I 11 0000 6617E-01
)00E00 3 04E-08 6.09E-08
)0E+00 128E-10
00E+00 8.68E+01

2.56E-10
1.74E+02
1 40E+00
2 92E-02
1.66E-02

Pu-239 4.2838E-04 34
Pu-240 2 4401 E-04
Pu-2A1 4 69E+00

j, Pu-242
I Ra-226

6819 0 00E+00 -124E-05 2 48E-05
68 19 - 000E+00 1.30E49 2.59E-09

34 09 6819 0 00E+00 1 02E-13 2 04E-13
1.9055E-01 34 09 68 19 0 00E+00 6.50E+00 130E+01
1.2936E-05 34 09 6819 0 00E+00 4 41 E-(

I Sn-126
I Sr-90
i.- Tc-99

1 1574E-05 34 09
2.7505E+00 34 E02

I 44E-02 288E-02

I 6819 0000E+0 643E-11 1.29E-10
-34 09 6819 000E+00 581E-07 1 16E-06

Th-232 7 8132E-15 34 09 6819
Ti-2t08 - 4 4063E-08 - 34.09 68 19

0 00E+00 2 66E-13 5 33E-13
0 00E+00 150DE-06 3 00E-06

II
I I

I
VW

.It

V

tj

1-232 - 13151t-07 3409 -6819 000E+00 448E-06 897E-06
U-233 1 9564E-09 - 34 09 68 19 0 00E+00 6 67E-08 1 33E-07
LP234 I 8371E-04 3409 6819 000E+00 626E-03 125E-02
1-235 - -27235E-06 3409 000 - 81OE-03 801E-03 81OE-03

L-236 1.5493E-05 - - 34 09 68 19 0 00E+00 5 28E-04 1 06E-03
U-238 -4 2851 E-09 34 09 0 00 5 04E-03 5 04E-03 5 04E-03
Y-90 2 7505E+00 34 09 68 19 000E+00 9 38E+01 1 88E+02
Other Radionuclides I 1 75E+02 3 51E+02

_-- __ _TepaeSdectzo. SummuaryBurnap Sntrand Checks .~~

TepaeSlcinSummary____ ___

From SFD - Used Basis tor Parameter Differences-
Reactor Moderator LuGl- WATER UGHr WATER ThIb Tenviale was tseLS orthe V iM reasos.

Fuel Cte g AWM ALUM This tatrnies ATt Teirsdae nal but one parnnter (erdmen) mralst ATR a reasorable
BOL MMi Constituents U U maic

BOL Enrichment % 20 60 to 100

|Bumup Summary (MWd)
t

- :Basis lor burnup used in estimate-

Thermal Power

Nominal Heat Bounding - -
. Output . Heat Output
(Wafts) ( Nwatts)
1 73E+00 3 46E+00

Total Total

I From SFD | Estamated
Nominal 3409 N u 4 wI

i I Bouanding [I I 6819s .

.-.. [Checks II

.�_ � . .�..-_ .. _

, a

Estrmated Bunnupl
Bumnup Multiplier Ghven Bumuup Estimated EOL HMMIven EOL HM

I~ ~ oka O0o 0 I1001N ~ ~ ~ ~ . _1 _ .-

i I Boundmg|oZ1 _
_ Reactor shutdown, core removal storage, slapping ohar other date confimtig MM Irradaton ceasedlor fuel

'Total burnup for a1 lust associated with this wortishreet must be dvlded by SOL heavy metal mass to get speafic burnup values (MWdIIT)
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-

Fuel Radionuclide Inventory Worksheet - - -

LFuel and Template Infbr o in n 3 '
Fue Nam: FRA MTR (UALX-LEU) JAPAN

SNF ID, 551
Fuel Units & Des. 27 -ASSEMBLY
Heavy Metal Mass: BOL=17 48ag. EOL17 469kg
ROD Storage Site. SRS

'Fuel decay start date, 2010
Estimates as of: 2010

Temptate Alit (ight Water, Alum. 60 to 100t@., U)
'Template Bumup(MWd)- 3672

Template BOL Heavy Metal Mass (MT): 0 00116689
Temotate Decay Time Syears

Estimated
Canister usage:

1 8'x1 0
113

H. Esteiates I X.. Xn, 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) Bumup(MWd' (Ci) Inventorles(Ci) Inventones(Ci) Group (bounding)

Ac-227 I 4545E-10 12 78 25 57 0 O+00 i 86E-09 3 72E-09 Avg MeV - -

Am-241 1.1190E-03 1278 2557 OOOE+00 1 43E-02 286E-02 00150 4933E+12
Atn-242m 4.5425E-07 1278 2557 0 OOE+00 5 81E-06 1 16E-05 00250 1063E+12
Am-243 tA921E-06 1278 2557 OOOE+00 1 91E-05 382E-05 00375 9807E+11
C-14 5.7244E-09 1278 25.57 0 0OE+00 7.32E-08 1 46E-07 00575 9643E+11
C-36 1.3124E32 1278 2557 000E+00 1.68E-31 3366431 00850 6148E+11
Cn-243 23676E47 1278 2557 000E+00 303E-06 6105E-06 01250 5324E+11
Cr-244 5 2062E-05 1278 25 57 0 00E+00 665E-04 1.33E-03 02250 5212E+96
Co-60 397208E-05 12.78 2557 000E+00 4.12E-04 9477E-04 0000 0 2 t522E+1
Cs-134 48693E-01 1278 2557 000E+00 623E+00 225E+01 05750 3454E+12

10 37607 2 12.78 25857 06+00 481E-11 926100 4 852E+1
Cs-137 28731E+00 12.78 2557 000E+00 367E+01 735E+01 12500 so26E+10
Eu-154 82053E-02 12.78 25 57 000E+00 2 05E+00 2610E+00 17500 378sE+
Eu-155 3 9134E-02 12.78 25 57 000E+00 5 48E-01 1 10E+00 22200 7939E+09
FP-4 6 7429E-043 12 78 25 57 0 00E+00 8 62E-02 6.72E-01 2 7500 4 568E+07
H-4 870599E-02 12.78 2557 000E+00 8 36E-01 2.71 E-01 305000 566E+0
1-129 735329E-07 12.78 25 57 000E+00 9 63E4-06 1.93E-05 S6o00 2601E+01
Kr-85 238595E4-1 12.78 2557 000E+0 3466E+0 731E+0 70000 29l9E+0
Np237 95479E-06 12.78 2557 0 06+00 1 22E-04 2344E-0 11T0000 3341E1
Pa-23t 8 9297E-10 12 78 25 57 0 E+00 2.54E-08 2.28E-08
Pb-210 37609E-12 12.78 2557 006E+00 42 3E-11 9462E-11 O
Pm-F147 2 5452E+W0 12.78 25 57 000OE+W0 325E+01 6 51 E+01
Pu-238 2 0550E-02 12.78 25 57 0 7E+W0 2 63E41 525E-01
Pu-239 4 283E-04 12.78 25 57 000E+00 5 48E-043 0 tOE42
Pu-240 24401E-04 12.78 25057 000E+ 312E-03 624E-03
Pu-241 6 2764E02 12.78 25 57 0OOE+00 8 79E-01 I 76E+0
Pu-242 3 6329E-07 12.78 25 57 0 0EW 4 6AE46 9219E-06
Ra226 3a80uSE-1e t2.78 2557 00E+W 4 86E-10 9 73E-10
Ra-228 2 9902E-15 12.78 25 57 0 W0E+WD 3 82E-14 7 65E-14
Ru-103 1 9055E-01 12.78 25 57 0OWE+W0 2 44E+W0 4 87E+W0
Se-79 1 2936E-05 12.78 25 57 0 WOE+W0 I 65E404 3§31E-04
SFr2o m 1574E-0S 12.78 25 57 0 OaE+ss t 48E 04 2 96Ee4
Sr-90 2 7505E+W0 12.78 25 57 0 WOE+W0 3 52E+01 7.03E+01
Tc-99 4 2239E-04 12.78 25 57 0 WOE+W0 S 401E43 I 08E-02
Th-229 I18848E-12 12.78 25 57 0WOE+WD 2i41E-11 4 82E-1tI
Th-230 t 7WA2E-08 t2.78 25 57 0 l WE+W0 2 18E-07 4 36Es07
Th0232 7 8n eE-tn 1Z78 25 57 0 0E+W9 9 99E-14 2 01E-13
TI-208 4 4063E-08 12.78 25 57 0OWE+W0 5 63E-07 I 13E406
U-232 1 3151E407 12.78 25 57 0OWE+W0 1 68E-06 3 36E406 Thermal Power
U-233 1 9564E-09 12.78 25 57 0OOWE+W0 2 50E-08 5 ODE-08 Nominal Heat Boundmrg
U-234 1 8371 E-04 12.78 25 57 0 7 OOE+00 2 35E-03 4 70E-03 Output HeamtOutput
U-235 2-F7235Er06 12.78 0 Wt 7 56E-d 7 52E-03 7 56E03 (Wafts) (Watt
U-236 1a5493E-05 12.78 25l57 O0E+Wt 1 98E-04 396E44 AtE-01 1m30E+
U-238 *4.2851E409 12 78 a0 W 4 70E-03 4 70E-03 4 70E-0 Total Total

B-in 22505E+00 12.78 25 57 0 a b E+W 3 52E+01 7 03E01
Other Radionuck__es 6_58E+01 _t_32E+02

111. Tenplte Sdea sbnS. u-r7uSuy. uPSnnndr a ChedkssK, ¢- b '- `--
Temobate SelectEan Summary

From SFN Usd Basis for Paramet

Reactor Uodert or r lGHTWATER LIGs o WATER Tirs Teaiplati ase d tr te Irl g reaso
Fuel Cfatdiug hLUM ALUM Thb s h maetrad on as partoret ecepi bnvrmt4vl

BOL HIM Con tinsents U U
BOL Enrichment # 20 00000092 60 to 100

Burnup Summary (UWd) Basis for bumnup used in estimate:
Nonn Fror 8FD 47 Eitnt |

12 kmW 12 7a raled from rehem ff massr desioe.
Boundm 25 57 iMndag tWnW aswnad t be t Wce 11"ald bty ul

Checks

Estimated Bumup/
Burnup Muitiplier Given Burnup Estimated EOL HWtGIven EOL HM

Nomndl 0 O00l 1o
Bounding O D0

RAeactor shutdown, core removal. storage, shipping ozr other dale confirming that imaclation ceased for luel

'ToWa bumup for ai lel associated with fts woriksheet must ble dfvided b~y BOL heavy metal mass to get specific burnup values (MWWMT)

U.

L.
LI

DOEtSNF/REP-078
Revision 0

March 2003
Page C-376 of C-581



Fuel Radionuclide Inventory Worksheet

jL Fed ol d Terlate Information i,
Fuel Name: FRR MTR (UALX-LEU) TAIWAN

SNF ID #- 555
Fuel Units & Descr 23 - ASSEMBLY
Heavy Metal Mass COL.34 797kg, EOL=34 797kg
FOD Storage Site SRS

'Fuel decay start date 2010
Estimates as of. 2010

Template ATR (Light Water, Alum .60 to 100;. U)
2

Ternplate Burnup(MWd) 3672
Template BOL Heavy Metal Mass M) 0 00116689

Template Decay Thoe S years

Estimated
Canister usage

18'x10'
096

I
11. Eshniutes * --8 ma X,, b Y. yb Gamma Sources

Radionluclide
I Ac-227
- Arn-241

Arn-242m
Arn-243

Photon Total

CiJMWd From Nominal Bounding Fuel Indial Activity Nominal Fuel Bounding Fuel Energy 'Photons/sec

Template Fuel Bumup (MWdW Bumup (MWd)
2  

(CI) tnventones(Ci) tnventories(Ci) Group (bounding)

1A545E-10 65906 1,31813 OOE+00 959E-08 1 92E-07 Avg MeV

1.1190E-03 65906 1,31813 0OOE+00 7.37E-01 1A7E+OO 00150 2543Et14

45425E-07 65906 1,31813 0OOE+00 299E-04 599E-04 00250 5479E+13

14921E-06 65906 1.31813 OOE+00 983E-04 1 97E-03 00375 5056E+13

5 7244E-09 65906 1.318 13 0 00E+00 3 77E-06 7 5SE-06 o 0075 4 971E+13

1.3124E-32 65906 I31813 0O0OE+O0 865E-30 173E-29 00850 3169E+13

L-- CM-243 1,318 13 0 OOE+00 1.56E-04 3 12E.04 0 1250 2744E+13
t lI 3t 813 0OOE+OO 3A4F-r4 6 R86E-fCm-244

Co-60
- ------

65906 1.31813 ODOE+OO 252E-02

Cs.137
Eu-154

E-01 659 06 1,318 13 C
5 04E-02 0 3750 1.300E+13
6 42E+02 0 5750 1 786E+14
454E-03 0s8500 2S01E+t33 4477E-06 659 06 1.318 13

2 8731E+00 659 06 E+03 12500 4653E+12

8 2053E-02 541E+01 08E+02 t 75Co 1.951t1E+
0 0OE+O0 2 58E+01 16E+01 O 22500 4093E+11Eu-1 ss

Fe-55 1.318 13 000E+O0 444E+00 E 89E+00 2 7500 2.355E+09

1 0599E-02 65906 1.31813
-129 75300E-07 65906 1,318 13

.4 Kr-85 2 8595E-01 659 06 1,31813
Np-237 9 5479E-06 659 06 1,31813
Pa-231 8 9297E-10 659 06 1,318 13
PO21O 37609E-12 65906 1,318.13

Pm-147 2.5452E+00 659 06 1,318 13
Pu-238 2.0550E-02 659 06 1,31813
Pu-239 4.2838E-04 65906 1,31813
Pu-240 2.4401E-04 65906 1,31813

0 OOE+00 6 99E+00
0 OOE+00 4 96E-04
0 O0E+O0 1 88E+02
0/

E-09 4.96E-09
1 68E+03 3 35E+03

+00 t 35E+01 2 71E+01
0 00+00 2 82E-01 S 65E-01
O.OOE+00 1 61E-01 3.22E-01

65906 1,31813 OOOE+00 4
Pu-242 36329E-07

| Ra-226 3 8045E-11
Ra-228 2 9902E-1 5

65906 1,31813 oC
65906 1,31813 -08 l501E-08

E-12 3 94E-12

Ru-i 06 1 9055E-01 1,318 13 000E+00 1.26E+02 2.51E+02
1.31813 000E+00 8-53E-03 1 71E-02
1.318 13 0 00E+00 7.63E-03 1 53E-02

Se-79
Sn-126

659 06 1,31813 000E+00 1.81E+03 3 63E+03
659 06 1,318 13 000E+00

1 8648E-12 659 06 1,31813 oa

II-1 ..:

Th-230 17042E-08 65906 1,31813
Th-232 78132E-15 65906 1,31813
Tt-208 4 4063E-08 659 06 1,31813
13-232 1.31S5E-07 659 06 1,318 13

2 90E

E-05 2 25E-05
E-12 1 03E-1 1
E-05 5 81E-05
E-05 1 73E-04 Thermal Power
5-06 2 58E-06 Nomnal Heat BoundingL3-233 1 9564E-09 1

U3-234
L3-235

U-236

| I U-238

L Y-90
Other Rat

E+W 21 E-01 2 42E-01 Output ' HeatOutput
(Watts) (Watts)0 00 1 49E-02 1 31E-02 1 49E-02

1.5493E-C 13 0 0CE+00 I 02E-02 2 04E-02 I 3,34E+.01 6 UE+01

-4 9 38E-03 9 37E-03 9 38E-03 Total Total

65906 1,318 13 0006E+W 181E+03 3 63E+03
3 39E+03 6E786+03

y. and Checks e a.mit. Template

I I lTemot. tr; is...ss S sa,

From SFD
Reactor Moderator UIGHTWATER

Fu[ d Cladding
BOL HU Condtituents U

BOL EnrIchment % 19 83000026

_ Us-d Basis for Parameter Differences:
----

LUGHT WATER
ALUM

U

lhs Terviate was usWe or tie downg eso
Thb Itel talcties ATR TerIpte oaI but are paraler (enrwsnerd) makri ATR a reasonatie

VUlL

o^. - , b., .,,, IX ,,;,w,,* -- -I -

IBurnup Summary (MWd)' .

Nominal [
Bounding

- F ~ n m a~ teasi Tor U. M up u se n s rn s

659 06

1.318 13
, , .

Checks

Estimated Burnupt
Civen Burnup Esatmated EOL HMWGiven EOL HMBumup Multioler

1 Nominal | ~ - 0t6 | UN 9i'
i I Bonding 0 12 __

|I Foactor shutdown, core removal, storage, shipping or other date confirming thai irradation ceased for fuel

'Total bumup for all tuel assodated with this worksheet must be civided by BOL heavy metal mass to get specific bumup values (MWdVT)

i
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Fuel Radionuclide Inventory Worksheet
L Fue and Template lnformation fo 32 -- ,

Fuel Name: FRR MTM (UALX-LEU) VENEZUELA
SNF 10 : 559

Fuel Unks & Descr 64 - ASSEMBLY
Heavy Metal Mass: B01O432kg, E01=39 046kg
ROD Storage Site: SRS

'Fuel decay start date; 2010

Estimates as of: 2010
Template: ATR (Lght Water, Alum .60 to 100%, U)

t
Template Bumup(MWd): 367 2

Template 0OL Heavy Metal Mass (M:T). 0 00116689

Template Decay Time: 5 years

Estimated
Canister usage

18rxlOI
2 67

U.Fstimates - Flm x. b YrY Yb Gamma Sources

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

Radionuctide Template Fuel Bumup (MWd92 Bumup (MWdf (Ci) Inventones(CI) Inventories(Ci) Group (bounding)
Ac-227 1.4545E-10 3,933 54 7,867 08 0 00E+00 5 72E-07 1 14E-06 Avg MeV
Amn-241 1.1190E-03 393354 7,867 08 000E+00 440E+00 880E+00 00150 1518E+15
Am-242m 4 5425E-07 3,93354 7,86708 0 0OE+00 179E-03 3 57E-03 00250 3.270E+14
Am-243 1.492tE-06 3,93354 7,867 08 000E+00 587E-03 1 17E-02 00375 3017E.14
C-14 5.7244E-09 3,93354 7,86708 0 OOE+00 2.25E-05 4 50E-05 _ 00575 2967E.14
Ci-36 13124E-32 3.93354 7,86708 000E+00 5 16E-29 1 03E-28 00850 1891E.14
Cm-243 2i3676E-07 3,933 54 7,867 08 0 00E+00 9310E-4 1 86E-03 01250 1 638E+14
Cm-244 52042E-05 3,933 54 7,867 08 0 00E+00 2 05E-01 4 09E-01 02250 t 603Eo14
Co-60 38208E-05 3,93354 7,86708 0OOE+00 1 50E-01 301E-01 03750 7760E+13
Cs-134 48693E-01 3,93354 7,86708 000E+00 192E+03 383E+03 05750 1066E.15
Cs-135 34477E{-6 3,93354 7,86708 000E+00 1.36E-02 2 71E-02 08500 1 493E.14
Cs-137 28731E+00 3,93354 7,86708 0 00E+00 1 13E+04 2 26E+04 12500 Z777E.13
Eu-154 8 2053E-02 3,933 54 7,867 08 0 00E+00 3.23E+02 6 46E+02 1 7500 1 165E+12
Eu-tS5 3 9134E-02 3,933 54 7,867 08 0 00E+00 1 54E+02 3 08E+02 22500 2443E.12
Fe-55 6 7429E-03 3 933 54 7,667 08 0 00E+00 2 65E+01 5 30E+01 2 7500 1 405E+10
H-3 1 0599E-02 3 933 54 7,887 08 b OOE+00 4 170+01 8 34E+01 3.5000 1 5590.09
1-129 7.5300E-07 3,933 54 7,867 08 0 00E+00 2.96E-03 5 92E-03 5.0000 4 686E.03
Kr-85 2 8595E-01 3,933 54 7,867 08 0 00E+00 1 12E+03 2 25E+03 70000 5225E+02
Np-237 95479E-06 3,93354 7,86708 000E+00 3.76E-02 751E-02 110000 5890E+01
Pa-231 8 9297E-10 3,93354 7,86708 000E+00 3.51E-06 703E-06
Pb-210 37609E-12 3,93354 7,86708 000E+00 1.48E-08 296E-08
Pm-147 2.5452E+00 3,933 54 7,867 08 0 00E+00 1 00E+04 2 00E+04
Pu-238 2.0550E-02 3,933 54 7,867 08 000E+00 808E+01 1 62E+02
Pu-239 42838E-04 3,933 54 7,867 08 0 00E+00 i 69E+00 3 37E+00
Pu-240 2.4401E-04 3,933 54 7,867 08 000E+00 960E-01 1 92E+00
Pu-241 687640E-02 3,93354 7,86708 000E+00 270E+02 541E+02
Pu-242 3 6329E-07 3,933 54 7,667 08 0 00E+00 1.43E-03 2 86E-03
Ra-226 3 8045E-11 3,933 54 7,667 08 0 O0E+00 1 50E-07 2 99E-07
Ra-228 2.9902E-15 3.93354 7,68708 000E+O0 1.1 8E-11 2 35E-11
Ru-106 1 9055E-01 3.93354 7,867 08 000E+00 7 50E+02 1 50E+03
Se-79 1.2936E-05 3,93354 7,86708 0000E+O 509E-02 1 02E-01
Sn-126 1.1574E-05 3,933 54 7,86708 0 00E+00 455E-02 911E-02
Sr-90 2.7505E+00 3,93354 7,867 08 OOE+O0 1 08E+04 2 16E+04
Tc-99 42239E-04 3,933.54 7.867 08 000E+00 1 66E+00 3 32E+00
Th-229 1 8848E-12 3,933-54 7.867 08 0 00E+00 741E-09 1 48E-08
Th-230 1.7042E-08 3,933.54 7.867 08 0000+00 6 70E-05 1 34E-04
Th-232 7.8132E-15 3,93354 7,86708 0000E+00 3 07E-11 615E-11
TI-208 4 4063E-08 3,933.54 7.867 08 0OOE+00 1 73E-04 347E-04
U-232 1.3151 E-07 3,933.54 7,86708 000OE+00 St17E4,4 I103E403 ThermtalPowver
U-233 1 9564E-09 3,933 54 7p867 03d OOsE+00 770E-06 1 54E-05 Nomnal H at Boundmg
U-234 1 8371 E404 3,933 54 7,867 08 0 O0E+00 7.23E-01 1 45E+OO Oupu Heat Output
U-235 -2 7235E-06 3.933 54 ° °° 1 87E402 7 96E-03 I 87E-02 (Wws) Oafts)
U-236 1.5493E-05 3,933 54 7.867.08 0 OOE+00 6 09E-02 I 22E-01 I S9E+02 3 ssE+02
U-238 -42851 E-09 3,93354 0 00 1 16E-02 1.16E-02 1 16E0 Total Total

_-9 2 _55E 3,933 54 7,867 08 000OE+00 I 08E+04 Z16E+04
Other Radionuctedes 2 02E+04 4 05E0
IU. Template Selection Sumene"r~. Buoup Suntinary,adcr &M4A Checks.
Template Selection Summary

From SFD Used Basis for Parameter Differences,
Reactor Moderator UGHT WATER UGHTWATER ThIs Trate was used for the otsowci reasrons

Fuel Claddmig ALUM ALUM Thk Mtvialatres ATR Temptat on al bi ore pauamelr (erldhrrti making ATR a mrdabil
BOL HM Constituents U U maidk

0OL Enrichment % 20 60 to 100

Bumup Summary (MWd)
2  

Basis for bumup used if estimate:
From SFD Estimated

Nominal 3,933l54 Ntr bomnup cabiat frokm tie heay metl ma dest"yvd
Boundrng 7 867.08 jlrxi; bump aeunarmed to be tare nromrna we

Checkst

Estimated Bumupt
Bumup Multiplier Given Bumup Estimated EOL HM/Given EOL HM

Nomninal 0.29 1 I01
Bounding 058

'Reactor shutdown, core removal, storage, shippng or other date contirmirg that irradiation ceased fcr fuel

'Total bumtp lor dt fuel assoaated with this worksheet must be divided by BOL heavy metal mass to get specific bumu)p values (MWdMT)

-d

LI

-40

U
LI

DOEISNF/REP-078
Revision 0

March 2003
Page C-378 of C-581



Fuel Radionuclide Inventory Worksheet

' 'L Fuel and Template Informaiuss ,
Fuel Name FRR MMR (UALX-MEU) JAPAN

L SNFMF ID 565
Fuel Units a Descr: 30 - MTR TYPE
Heavy Metal Mass: BOL.21S543kg. EOL121 525kg

I ROD Storage Site: SRS

'Fuel decay start date 2010
Estimates as of: 2010

Template ATR(light Water. Alim .60to 103°, U)
'Template Bumup(MWd) 367.2

Template BO. Heavy Metal Mass (MT) 0 00116689
Temite Dca Tlme 5 vears

Estimated

Canister usage
18,x10'

1 25

,L 1. Estimates ^ - , g m x, X. b Yn Yb Gamma Sources

U, Am-241

iclide

Photon Total

CI/MWd From ' Nominal Bounding Fuel Inhtial Activity Nominal Fuel Bounding Fuel -Energy Photons/sec

Template Fuel Bumup (MWd) Bumup (MWd)f (Ci) Inventones(Ci) Invenlones(Ci) Group (bounding)

tA545E-10 17 05 34 09 0 00E+00 2 48E-09 4 96E-09 Avg Mev

1.1190E-03 1705 3409 00OE+00 1 91E-02 382E-02 00150 6578Et12

4.5425E-07 17 05 34 09 0 00E+00 7 74E-06 1.SSE-05 00250 1417E+12Arn-242m
Am-243

I C-14
Ct-36

Cm-243

Ca-60

1705 34 09 0 00E+00 2 54E-C
1705 3409 0o
1705 3409 0C
1705 34 09 00C

)0E+00 9 76E-(

2 3676E-07
52042E-05 1705

0 6250 7099E+1 1
0.2250 6 9516-ill
0.3750 3 363E.1 IO O4^OC 1705 6 51 E-04 30E-03

Cs.i3< 4 6693E-01 E+00 8 30E+00 i 66E+01 0 5750 4 619E.12
i - ,-s- . 5

L Cs-t 37
-i 3154

34 09 0 006+00 5 8BE-05 18E-04 I 08500 6469E.11

34.09 0 00E+00 4 90E+01 9 80E+01 t 12500 1206E.11
17 05 34 09 0 00E+00 1 4

9134E-02 17 05 34.09 0 00E+00 6 6
6 7429E-03 1705 3409 0C

10599E-02 1705 341
1-129 7S300E-07 17 05 34C

Kr-85 2 8595E-01 17 05 341
* Np-237 9 5479E-06 17 05 341

Pa-231 8 9297E-10 17 05 34C

3S000 6 754E+06

5.0000 2 960E+012 57E-05
E+00 9 75E+00 7" 3 333E+00

000E+00 1 63E-04 3.26E-04 11 0000 3 780E-1

000E+00 1 52E-08 3 04E-08

Pb-210 37609E-12 1705b
Pm-147 2 5452E+00 17 05
Pu-238 2 05504-02 17 05

_ Pu-239 4 2838E-04 17 05

34 09 0 OO+00 6416-11 128E-10
34 09 0 00E+00 4 34E+01 8 68E+01
34 09
34 09

0 00E+00 3 50E-01 7 01E-01
000E+00 7.30E-03 1 46E-02
0 00E+00 4.16E-03 8 32E-03
000E+00 1 17E+00 2 34E+00

Pu-240 2 4401Et:U If I

Pu-241 6 8764E-02
Pu-242

I Ra-226
LI Ra-228

0 00E+00 6-19E-06 1.244-05
34 09 0 00E+00 649E-10 1.30E-09
3409 000E+00 5.10E-14 1.02E-13

Ru-1 1705 3409 0.00E+00 325E+C
1705 3409 0 00E+00

Sn-126
: Sr-9C
! Tc-99

Th-229

1 1574E-05 1705 3409
2 7505E+00 17 05
4 2239E-04 17t 720E-3 1.44E-02
1 8848E-1
1 7042E-CTh-230

Th-232

3409 006E+00 321E-11 643E-11
34 09 0 00E+00 2 91 E-07 5 81 E-07
34 09 0 00E+00 M3E-13 2 66E-13

Ti-208
U-232

'- U-233__

17 05 34 09 0 00E+00 7.51 E-07 1.50E-06

79 17.05
17 05

I l7tt

34 09 0 00E+00 224E-06 4 48E-C
34 09 0 00E+00 3 34E-08 6 67E-C
34 n9 0 n0En+iI00 3 13E-3 6 26E-C

Thermal Power
Nominal Hea4t Bounding

-Output Heat outpt
(Watts) - (Wafts)
a 65E-01 1 73E600

-* | { .W CA w WT

-2.7235E-06 17.05 000 2 09E-02
0 00E+00U-236 1.5493E-05 17.05 34 09

11.1.0 -- u-

-42851 E4-9
2 7505E+00 17.05 34 09

Total ITohl

wiucldes
Checlks -, - I , - - -- ,

1 75E+02

L -I IBasis for Parameter Differences-
.

Reactor Moderator tIGHT Y
Fuel Cladding ALt

IOL NM Constituents U
sOL Enrichment % 44 979

LBGHT WATER

ALUM

U

_ _ _ _ _ _ 10 _ __1 __O D

Ths Tearnpate was tsed tar tie lslaswig reason
Ths tue kties ATR Termble n at bidt ome paramrebr (enrea* m ikeg ATR a reaseable

I
t> I I __ .__

Bumup Summary (MWd? Basis for bumup used In esthmate
From SFO Estimaded

Nominal 17 Nonepl bimp calcted tr ti# heasy metal msas des e

Bounding 34 09 up bimp te tn emr

Checks . -

Estimated Bumupl
Bumup M lt tier Given Bumup Estimated EOL HWGrven EOL HM

No0nal O 00 E_1 Doo

Bounding 001
'Reactor shutdowrn core removal, storage, shipping or other date conirming hat irr adaton ceased for fel

'Total buiiup for al 'uet associated with this worksheet must be dvided by BOL heavy metal mass to get specific burtm values (MWdUMl)
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Fuel Radionuclide Inventory Worksheet
L Furl and Template I---tFS

Fuel Name: FRR MTR UALX HEU CANADA
SNF ID 5-t 294

Fuel Units & Desen 14. MULTI-PIN CLUSTER
Heavy Metal Mass. BOL220i4kg, EOL=2192kg
ROD Storage Site' SRS

Estimated
'Fuel decay stait date: 2010 Canister usage

Estimates as of: 2010 18 x10l
Template: ATR (Light Water, Alumn 60 to 1 00% , U) 0 58 |

'Template Bumup(MWd): 3672
Template 8OL Heavy Metal Mass (MT): 000116689

Temtlat. Decay Time sears

IL Estirnates m 6 xb b Y. Yb Gamma Sources

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

Radionuclide Template . Fuel Burnup (UWd) Burnup (MWdM (Ci) InventoriesiCi) Inventones(Ci) Group (bounding)
Ac-227 1 4545E-10 1061 21 21 OOOE+OO 1 54E-09 309E-09 Avg MeV
Am-241 1 1190E-03 1061 21 21 OOE+O I 19E-02 2.37E-02 00150 4093E+12
Am-242m 45425E-07 1061 2121 OOE+00 482E-06 964E-06 00250 8.817E+5l
Am-243 1 4921E-06 1061 21 21 OOE+00 I 58E-05 3.17E-05 00375 8136E+11
C-14 57244E-09 1061 21 21 OOE+00 607E-08 t21E-07 00575 8000E+11
Cl-36 t 3124E-32 1061 t 2121 OOE+00 1.39Et31 278E-31 00650 5100E+11
Cm-243 2 3676E-07 10 61 21t21 OOOE+OO 2 5tE-06 5 02E-06 01250 4 417E+llI
Cm-244 5 2042E-05 10 61 21.21 OOE+00 SS2E-04 I l0E-03 072250 4324E+ll
Co-80 38208E-05 1061 21 21 OOOE+00 40 E-04 211E-04 003750 26092E11
Cs-13' 48893E-01 1061 2121 0 OOOE+00 516E+0 1 3E+O 05750 2.874E+t2
Cs-135 344T7E-06 1061 21.21 00OE+OO 366E-05 731tE-05 011500 402SE4
Cs-137 28731E+00 1061 21.21 0OE+00 3205E+01 609E+01 12500 7488EtO
Eu-154 82053E-02 1061 2121 0 OE+00 8.70E-01 t74E+3 O t7500 3t40E+og
Eu-155 3 9134E-02 1061 21.21 00OE+OO 4 1SE-01 83-031 22500 6587E+
Fe-55 627429E-03 1061 21.21 OOE+00 715E-02 143E-0 2.7500 3789E+07
H-3 8 0599E-02 10 61 21 21 0 00E+00 7 22E-01 2 25E-t0 3 SOOO *203E+08
1-1229 75300E-07 1061 21t21 0OOE+0OO 7899E-06 7 67E-05 6 0000 1274E+0t
Kr-85 280595-11 10i61 2121 0OOE+00 303E+00 607E+00 70000 t420E+OO
NR-237 95479E-06 1061 2121 0OOE+00 371E-04 203E-04 tt tt0O 601
Pa-231 8 9297E-10 1061 2121 000E+00 947E-09 I 89E-08
Pb-29 317609E-12 1061 21t21 0 OE+00 399E-04 7297E-t
Pm-1247 215452E+00 1061 2121 0 0E+00 2370E+t 5240E+4t
Pu-238 20550E-02 1061 21t21 0 OOE+00 2 18E-01 4 36E-01
Pu-239 4 2839E-04 10 61 2121 0 OOE+00 4 54E-03 9 09E-03
Pu-240 2 4401 E-04 tO 61 21.21 O OOE+OO 2 59E-03 St18E-03
Pu-24t 6 8764E-02 1061 21 21 0006+00 729E-01 I 46E+O1
Pu-242 316329E-07 1061 21 21 OOE+00 3185E-06 771E-06
Ra-226 3 8045E-1t ItO61 21 21 O OOE+OO 4 04E-10 8 07E-1tO
Ra-228 29902E-15 1061 2121 OOE+00 3172-14 6834E-14
Ru-106 I 9055E-01 tO 61 21 21 O OOE+OO 2.02E+00 4 04E+OO
Se-79 12936E-05 10 61 21t21 O OOE+OO I137E-04 Z.74E-04
Sni-1 26 ttS574E-05 tO 61 21t21 O OOE+OO i.23E-04 2 46E-04
Sr-90 Z-7505E+OO 1 t61 21t21 OOOE1+OO 2 92E+Ot 5 83E+oi
Tc-99 4.2239E-04 tO 61 21 21 0OOOE+OO 4 48E-03 8 96E-03
Th-229 I 884E-12 tO 6t 21 21 OOOE+OO 2-00E-11 400E-ttI
Th-Z30 1.7042E-08 10 61 21 21 OO0OE+OO 1.81 E-07 3 62E-07
Th-232 7 8132E-15 tO 61 21 21 0 OOE+OO 829E2-t4 t.66E-13
Tl-208 4.4063E-08 10 61 21 21 0 0OE+00 4.67E-07 9.35E-07
U-Z32 1t3151tE-07 10 61 21.21 0 OOE+OO 1-39E-06 Z.79E-06 Ttemal Powver
U-233 t I9564E-09 1061 21.21t cE+OO 2e08E-08 415E-08 NommatHeat Boundinr
U-234 It8371E-04 10 61 21.21 OOOE+OO t 95E-03 3 9OE-O3 'tOutput IM Heattput
U-235 -2-7235E-06 10 61 QQO0 4 43E-03 4 40E-03 4 43E-03 (Watts) 'A<(Watts)

U-236 1S5493E405 10 61 21.21 0 OOE+OO I 64E-04 329E-04 5tsE01 1 oaE+ro
U-238 -4.2851 E-09 t 0 61 0 00 S t tE-05 S IItE-05 5 t I E-05 Total Total
Y-90 2 7505E+OO tOt2 OOOE+OO 292E+Ot 5 83E+Ot
Othter Radionuclide~s S 46E+Ot 1 O9E+02

neptt Selcto Suenryr Burup SummrY. ancT ChecksE WR>S 4

Template Slection Summary .
From SFD Used Basis for Parameter Diflerences:

Reactor Moderator LIGHT WATER UGHT WATER
Fuel Cladding ALUM ALUM

BOL HM Constltuenis U U
s.OL EnrIchment % 93.09999644 60 t t100

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

Fro~m SFD Estimteutd I
Nominal 2 E 10 61 Noinal bstp Calculated fime te hteay meta mass destoyeL

- Bounding 2121 ouriarornt nununt assmed tobe t#erG Wrri lbuitIm

Checks

Estimated Bumup/
Bumup Multipler Given Bumup Estimated EOL HM/Glven EOL HM

Nominal 0 0 100
Bounding 0 03

'Reactor shlitdown. core removal, storage, shippingr othtr date confrminr Mtat Irradation ceased lor tuel

'Total btizup for a4 fuel assodated srtn nis worksheet must be dvlded by BOL heavy metal mass to g9l spedfic burtu values (MWd/MT)

L
L

LI
L./

DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet

I Fuel maWTemate I fonawion - 1.

Fuel Name FRR MTR-C (W308-LOU) PERU
SNF ID * 503

Fuel Units & Deser 6 -ASSEMBLY
HeavyMetallMass BOL=Ekg EOL.567kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estenates as of. 2010

Template ATR (ght Water. Aln .t60to10'0 . U)

"Temptate Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MT) 000116689

Temolete Decay Time 5 years

Estimated
Canister usage

18'xtO'
0 25

ILEtinmates .< x. xb b Y b Gamma Sources

I I CiMWd From ' - Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

r f Radionuclide - 'Template ' FuelBumup (MWd)lBumuP(MWd)' (CO Inventones(Ci) InventomeaCI)

Ac-227 1 4545E-10 312 52 625 03 0 WOE+DO 4 55E-08 9 09E-08

Am-241 I t190E-03 31252 62503 OOOE+OO 350E01 6 99E-01
A- .AA ̂A^AA m 3 52 3 O OO 1 42E414 2 84E-04
A~nF2Zqm

Photon Total
Energy Photons/sec

- Group (bounding)

Avg MeV
0 0150 1.206E+14
0 0250 2 598E+13

Am-243 312 52 625 03 9 33E-04 0 0375 2397E013

| C-14 5 7244E-09 312 52
i CI-36 1 3124E-32 312 52

L-. Cm-243 2 3676E-07 312 52

3 58E-06 I 0 0575
4 lOE-30 8 20E-30 I 00850

E+00 7 40E-05 1 48E-04

2.357E+13

1 503E+13
I 301E+13
1274E+13
6 165E+12

Cm-244 5 I
Co-60 3 1

2042E-05 ODOE+00 t 63E-02
625 03 0 OOE+00 t 1O9E{

t1 Cs-t34
Cs-t 35

L CS-137
Eu-154
Eu-155

41 2 52 625 03 OOOE+00 _ 05750 8468E+13
3125 6925 C O 1 S OtlSu^ 1 106E+13

_ _ _ _ _ .

.+00 312.52 625 03
E-02 312.52 625 03
E-02 312.52 625 03

o I 80E+03 12500 22uSE+t2
t 5 13E+01 I 1 7500 9253E+10

1.22E+01 2 45E+01 22500 1-,41E+11

6 7429E-03 312 52 2.11E+00 4921E+00 2 7500

I H1-3 1.0599E-02
I-t 29 7-5300E-07
- Kr-85 - 2 8595E001
Np-237 9 5479E-06
Pa-231 8 9297E-10

, I Pb-210 3 7609E-12
I_ Prp-m47 2 5452E+00

; Pu-238 2 D550E-02
Pu-239 4 2838E-04

3.31 E+00 6 62E+00
0 OOE+00 235E-04

S03 0S OOE+00 8 94E+01 t 4 169E+01
4 701E0u00

t71

62503 0 OOE+00 2 9
62503 0 OOE+00 2 I

312 52 625 03 2 35E-09
1 59E+03312 52 625 03

312 52 E+00 1 28E+01

Pu-240 2 4401 E-4
62503 OOE+OiO 1.34E-01
625 03 0 0OE+00 7 63E-02
625 03 0 OOE+00 2 15E+01

2 68E-01

.. NA 4
I U-W41
i PU-242
i Ra-226

6 8764E-02
625 03 0 0OE+00 1
625 03 0 D

312.52 625.03 00(

Ru-i 06
Se-79
Sn-t26

! Sr-90
l. Tc-99

Th-229
Th-230

i Th232
i Tt-208

312.52 625.03
E-13 1 87E-12
+01 1.t9E+02
-03 8 09E-03312.52

1.1574E-05
2.7550E+O0
4.2239E-04
t 8848E-12

312 52 O 3 62E-03 723E-03
62503 0 .OE+00
625 03 0 0OE+00

i60E+02 1 72E+03
32E-01 2 64E-01

625 03 0 0OE+00
625 03 006E+.00
625 03 0 OE+000

5
5

8 - - 312 52
0- 312 52

4.88E-12
2.75E-05 _ ._625 03 OOOE+00 1.38E-05

U-232 13151E-07 31252 62503 OOE+00 411E-05 822E050

U-233 1 9564E-09 31252 62503 000E+00 611E-07 122E-06 N

U-234 1 8371E-04 312.52 625 03 0 OE+00 5.74E-02 15E-01

U-235 - -2.7235E-06 312.52 0 00 2 59E-03 1.740-03 2 590-03

| U-236 - 1.5493E-05 312.52 62503 OOE+00 484E-03 968E-03 _

U-238 *4.2851E-09 31252 0 00 1 61E-03 1 61E-03 1 61E-03

i. Y-90 2 7505E+00 312.52 625.03 0 OOE+O0 8 60E+02 1 720+03

Tnerrriat Power

Output C- eat output
dwaVstff% (W.".s

t.iE+o1 3 17E+01
Total Total

tckldes I b1r+Vj j Z. - II

ip S _aary. and Checksi

U use 40as~s r arunaer Lniiertunl

Reactor i dror UGHTW/
Fuel Cladcdng ALL

BDO>. HM Coinstituentsi UCj"t~lFrSiw~t 0:L 2

LIGHT47WATER
ALUM

en a, inn

This Templae te wa uede tif VW t " ra~rS

This lief maeches ATR Tevylate eSI NA osre pamreter (erichment) maang ATI a reasolwbie
mitStL

I t I w .-

BuMuP Summary (MWd)
5

IE;- 1 0for burnup used In estimate:

Fra SFo Estiita

Nominal ,

Boundmria

312.52
625 20

Nanwal btmp calaitled trs the hieavy mebt mass dested

Bouuta butum assumed b be Mice nmnai bIinD

Checks

____________ I -

_____________________________ I
Estemated Bumrupf

Given BumupBurnup Multiplier Estimated EOL HtMGiven EQOL MM
I 1.00Nominal [

Bounding_ -J

'Readsto shiaown. core removal, storage. shipping or other date conirrming that Irradabon ceased for fuel

'Total bmnup tor as luel associated with this worksheet must be dvde-d by BOL heavy metal mass to get specific burnup values (MWrMT)

1.-..- DOE/SNFJFREP-078
Revision 0

March 2003
Page C-381 of C-581



Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infarumfidon',

Fuel Name: FRR MTR-C (tl3St2 LEU) CANADA
SNF tO 5: 51 2

Fuel Units & Descr. 8 - ASSEMBLY
Heavy Metal Mass: 80L=6.52kg, EOL=868tcg
ROD Storage Site: SRS

'Fuel decay start date: 2010
Estimates as of. 2010

Template: ATR (Ught Water. Alum, 60 to 100I% U)
'Template Burnup(MWd) 3672

Template BOIL Heavy Metal Mas (MT): 000116689
Temaptte Dec Tm- I years

Estrmated
Canister usage

1Sxl 0n
1 0.33

11. Estimates -t. m x. x b Y. Yb I Gamma Sources

CVMWd From
Temlate

Nominal Bounding Fue Initial Activity Nominal Fuel Bounding Fuel Ehne Photons/sec
Fuel Ru.nun IUWrl' Riurn (MWdi fCr. lmventnri-eiC- in-i-inestC Gnn-u -i.......R-din-elidl

.. , us......... , --- , I... .. ,, - -- , -- ,1 _.- ...... s _^t,_ ............ , u.1u

Ac-227 I 4545E-10 617 46 1,234 91 0 OOE+00 8.98E-08 1.80E-07 Avg MeY
Am-241 1 1190E-03 61746 1,23491 0OOE+00 691E-01 1 38E+00 00150
Am-242m 45425E-07 61746 1,234.91 OOOE+00 2 80E-04 5 61E-04 00250
Am-243 I 4921E-06 61746 1,234 91 OOE+00 9.21E-04 1 84E-03 00375

twunultl

4 736E+13
S O OOE+00

3

3 53E-06 7 07E-06 0 0575 4 657E613
10E-30 1 62E-29 0 0850 2 969E+13

2 92E-04 0 1250 2.571E+13
022S0 2S16E+13
03750 1218E+13Co-60

Cs-134 4 8693E-01 617 46 1.234 91 0 OOE+00 3 C
Cs-135 3 4477E-06 61746 1.234 91 0 OE+00 2 13-03E 42
Cs-1 37 2 8731 E+00 617 46 1.234 91 0 OOE+00 1.77E+03 3 55E+03
Eu-154 82053E-02 617 46 1.23491 0OOE+00 507E+01 I 01E+02 17500

617 46 11234 91 0 OOE+00 2 42E+01 4 83E+01 2.2500 3 834E+11
8.33E+00

H-3 1C
2.7500 2206E.09
35000 2.447E208

I-129 7 5300E-07 tI, IsKr-85 28595E-01 61746 1.23491 0OOE+00 1 77E+C
Np-237 95479E-06 617A6 1.23491 2OOE+00 S 90E-3 1.18E-02
Pa-231 89297E-10 61746 1,234.91 OOOE+00 551E-07 1.10E-06
Pb-210 37609E-12 61746 1,23491 0OOE+00 232E-09 464E-09
Pm-147 2 5452E+00 617 46 1,234 91 0 OOE+00 1 57E+03 314E+03
Pu-238 2 0550E-02 61746 1,23491 OOE+00 1 27E+01 254E+01
Pu-239 4 2838E04 617 46 1,234 91 0 OOE+00 2 65E-01 S 29E-01
Pu-240 24401E-04 61746 1,23491 OOE+00 1 51E-01 301E-01
Pu-241 6 8764E-02 61746 1,23491 000E+O0 4.25E+01 849E+01

(I
PU-242 2

3

6329E-07 617 46 1,234 91 0 00E+00 2 24E204 4 49E-04
7 46 1.234 91 0 00E+00 2 35E-08 4 70E-08

3 69E-12
Ru-106
Se-79 1.2936E-05 617 46 1,234 91 0 WE+00
Sn-^126 1.1574E-05 617 46 1.234 91 0 00E+00 7.15E-03
Sr-90 2.7505E+00 61746 1,234 91 0 00E+00 1 70E+03 3 40E+03

617.46 1,23491 000E+00 261E-01 5.22E-01
0.00E+00 1 16E-09 2.33E-09

I 05E-05
Th-232
TI-208

2t E-05
9 65E-12

44 5-44E-05_.___ _ _ .
U-232
U-233

1.62E-04 Thermal Power

U-234 1 8371E-04 617 46 1.234 91 0C
U-235 -2.7235E-06 617 46 0 00 2 82E-03 1 14E-03 2 82E-03
U-236 1 5493E-05 617 46 1.234 91 0 00E+00 9 57E-03 1 91E-02
U-238 -42851E-09 61746 000 1 75E-03 1 75E-03 1 75E-03
Y-90 2 7505E+00 617 46 1t234 91 0 00E+00 1.70E+03 3 40E+03

Nominal Heat, Bounding
Output -Heat Output
(Watts) - (watts)

3 13E+Ol e6-E+01
Total Total

uc 3.18E+03 6 35E+03

Tenplate Selection Summary -

From SF0
Reactor Moderator UGHTWATER

Fuel Claddmig AWLM

BOA HM Constituents U
BOL Enrihment % 2 ODD000037

Basis for Parameter Differences:
Ths Templtate was tsed kr tbe llg rasoy
The hd kW alctes on a paraeers except eosictueot LiUIGHTWATER

IiBurnup Summary (MWd)' Basis for burnup used in estimate: U'From SFD 0 EsEnated
Novminjil: 617 NmwW ̂  trAn ed taclWlom beheaw P" bh aqss destoe

Bounding:- 1 34 ^1 8B0w Vo bxnp asa ed to be twce rassea btmip.

Checks

Estimated Bumupt
Burnup Mulier Given Bumup Estimated EOL HMAt^ien EOL HM

Nouingl 06 30 t 0t |
Boundmng 0 601

Reactor shuroown, core removal, storage. shapplng or otwr date confirming teat irradawn ceased tor hdel.

7Total bumup loraN fuel associated with Bris worksheet must be dvlided by 0OL heavy metal mass to get speofic bumiup values (MWdVTI)

DOEISNF/REP-078
RevisIon 0
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Fuel Radionuclide Inventory Worksheet .

It. Fuel and Template Infrveadwa_,
Fuel Name- FRR MTR-C (U3St2 LEU) GERMANY

SNF ID #- 517
Fuel Units & Descr. 26 - ASSEMBLY
Heavy Metal Mass 801.00 94kg, EOL=26 114kg
ROD Storage Site SRS

- . _

'Fuel decay start date 2010
Estimates as ot 201D

Template TRIGA-Al (LWAJ.Zrx. AJurn ,10 to 20%, U)
3
Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT\ 0 00018
Template Decay Tiee - 6 years

Estimated
Canister usage

18 xt0
1 108j

-

11. Estimates t h' . m xX - b Y - Yb Gamma Sources

- CitMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionucride - . -Template Fuel Bumup (MWd) Bumup (MWd)
2  

- (Ci) . Inventones(CI) lnventories(Ci)
4.t, iAl. .1 n1 os5 0r nDn 1 A ~r

Photon 'Total

Energy Photonstsec
I Group (bounding)
I Avg MeVAC- 4,608b13 9,21z 2b W

4,606 13 = a 00150 1 559E+15

1 9925E-06 4.606 13 3 1 84E-02 0 0250 3.384E+14

2 3323E-07 07E-03 2 15E-03 I 0 0375 4215E+14

. . C-14
I Ct-36

U. -- _

4 3308E-05 2.25 0 00E+00 99E-01 3 99E-01

4 31 39212.25 0 00E+00 98E-04 3 96E-04

4I
W., ,c

Cm-244
2

3

74 9,212.25 - 0 00E+00
9.21225 0 00E+00

Co-60

126E-03

4.606.13 9.21225 0 00E+00

Cs-134
Cs-135

4.606.13 9,21225 0 00E+00

45E-02 2 90E-02
.43E+02 2 86E+02
78E+02 9 55E+02
45E-01 291E-01

.27E+04 2.54E+04
21E+03 124E+04

00575 3231E+14
0 0850 22.214
01250 3383E+14
0 2250 1888E.14
0 3750 8.404E+13
0 5750 1066E+15
0 8500 2-623E+14

12500 2719E+14
4.606.13 9,21225 0 0

.+00 4,606 13
1.3490E+00 4 606 13 1 7500 7781E+12

A1 2 02E+03 4.04E+03 228so 9458E+11

Fe-55 8 6782E-03
I t -3 1.0805E-02

1'1Z9 7-<,805E407

Kr,85 2.5218E-01
Np-237 1 4463E-06
Pa-231 3.5970E-09

I I Pt-210 82511E-15
Pm-t47 2 0767E+00

_ Pu-238 1.37514E403
Pu-23 S 697E43ft

0 00E+00 00E+01 7.99E+01
5 0 00E+00 98E+01 9 95E+01

9.212.25 000E+00 I 40E-03

27500 7.682E+09
35000 8 979E+08
5.0000 5274E+03
7 0000 5 969E+02

1t1.0000 6 798E+01
921225 OOE+00

4.606 13 9212.25
4,606 13 1 :6-O - 3 31E-05

3 80E-1 1 7 60E-114,606 13
4,606 1 E+00 9 57E+03 91E+04

0 00E+00 6 22E+00 24E+01
0 O OOE+00 2 62E+01 25E+01

ru-< -

Pu-240
Pu-241
Pu-242

2264 9212 25 0 OE+00 1 04E+01
9212 25 0 OOE+00 6 79E+02
921225 0008E+00 1A1E-03
9,212 25 0 OOE+00 2 64E-10

47 4,60613
14 4,60613

2 09E+01
- 1 16E+03

2 82E-03
5.28E-10

-1.67E-061 6150E-10
9 3744E-02
1 2938E-05

4,60613
4,606 13 E+OO 4.32E+02 8 64E+02

+00 596E-02 1.19E-01
I Se-79

I Sn-126
i Sr-90

L- TC-99

Th-230

9,212 25 0 00E+00 5 64E-02
9,21225 0 OOE+00 1.20E+04
9,21225 0 00E+00 2.03E+00

1 .t3E401

4 4120E-044- 4,60613
1 4749E-10 4,60613
1 9549E-11 4,606 13
2 37AAF4.IE 4 .6A 13

i

I IMr

Ti-208 1 9459E-08 4,606.13
U-232 5 6015E-08 4,60613
U-233 1.3132E-07 4,606.13
t-234 1.7323E-07 4,60613
U-235 -2.6159E-06 4.60613
U-236 12717E-05 4.60613
U-238 -3 8857E-08 4,60613
Y-90 2.6015E+00 4,60613
Other Radionuclides -

0 00E+0O

:+OO 7 98E-04 1 60E-03 I output - Hem ottlpust

1.341I-z02 1 32E-03 1 34E-02 (I:ants) - (Wans)
E+OO 5 86E-02 1 17E-01 2318.02 4 63E+02

E-43 814E-03 832E8-3 j Total Total

9 OOE-08 I 80E-07
1 09E-06 2 19E-06
8 96E-05 1 79E-04
2 58E-04 - 5 16E-04 Thermal Power
6 05E-04 121E-03 Nominal Heat Bounding -

0 OOE+00 1 20E+04 2 40E+04
1 75E+04 3 50E+04

Mu.

17- rv
iBasis for Parameter Differences-

[
Fro SDUsed

Reactor Moderstor LWANDUZIRCHYrDRDE LW AND U ZIRC HYRD
Fue Cldding ALUM ALUM

BOL HM Constuluents U U
BOL Enrichment % 19 9999995 10 1to201

E

Burnup Summary (MWcId)

From SF I Estimated

I

_ Basis for bumup used in estimate:

t NomiaL bLnup Cabstd IiM tie hevy metal isass desed
Z 8 yng bukiar assuimed la be Mve coanal buri

-. Estimatd EOL NHM/Gwven EOL HM
1 00o

Checkshk

Estimated BuWupt

Multiplier I Given Bumrup
4 03
r-I a

Nominal
Bounding .5

'Reactor sdut8jwn. core removal, storage, stippinpg or other date contnirmig that Irradabori ceased br luel

'Total bunuli for at lel assoraated with this workheet must be dvided by 80L heavy metal mass to get specific burnup values (MWd`MT)

DOEISNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tempate Infor mtion,

Fuel Name: FRR MTR-C (U3St2 LEU) GREECE
SNF ED #- 531

Fuel Units & Descr: 18 - ASSEMBLY
Heavy Metal Mass: BOL.1I 07kg- EOL=10294kg
ROD Storage Site* SRS

'Fuel deay start date . 2010
Estnates as of, 2010

Template ATR (Uight Water. Alum. 60 to 100%, U)
'Template Bumup(MWd): 367 2

Template SOL Heay Metal Mass (MT): 0 00116689
Temnilate Decay Time: S years

Estimated
Canister usage-

18 x10t
1 075

11. Estimates m 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 Bumup (MWd)W Burnup (MWd)? (Ci) lnventones(Ca) Inventones(Ci) Group (bounding)
Ac-227 1 4545E-10 73470 1,46940 OOOE+00 1 07E-07 2 14E-07 Avg MeV
Am-241 11190E-03 73470 1,46940 000E+00 822E-01 1 64E+00 00150 Z835E+14
Am-242m 45425E-07 73470 1.46940 000E+00 334E-04 667E-04 00250 6107E+13
An-243 1 4921E-06 734 70 1,46940 0 00E+00 1 10E-03 2.19E-03 0.0375 5636E.13
C-14 57244E-09 73470 1,46940 000E+00 421E-06 841E-06 00575 5.542E+13
Ct-36 13124E-32 73470 1,469 40 0 00E+00 9 64E-30 193E-29 00oso 3533E+13
Cm-243 23676E47 73470 1.46940 0 00E+00 I 74E-04 3148E-04 01S 3059E+13
Cm-244 52042E-05 73470 1,46940 0 00E+00 3 82E-02 765E-02 00220 29994E+3
Co-60 398208E-05 73470 1,46940 000E+00 281E-02 5614-02 0.3750 1449E0 3
Cs-134 4 8693E-01 734.70 1,46940 0 00E+00 3 58E+02 7.15E+02 005750 1899E4
Cs-t35 34477E-06 734.70 1,46940 0 00E+00 295E-03 5 07E-043 Therm Z7PEo 3
Cs-137 2 8731E+00 73470 1,46940 0 00E+00 211E+03 427E+03 1Noia Ha Bu7E+n 2
Eu-2S4 8.2053E-02 734.70 1,46940 000E+00 603E+01 17217E+02 utp700 Zt75Etut
Eu-155 3-9134E-02 734.70 146940 470E+00 2 78E+01 575E+01 0ZS00 4552aE+tt
Fe-SS 6 7429E-03 734.70 1,469 40 0 00E+00 4 95E+00 9 91 E+00 2-7500 2.6ZSE+O9
H-3 1 0599E-02 734.70 1,46940 0 00E+00 779E+00 1.56E+ 01 3x3oo 7zs11E+08
1-129 7 5300E407 734 70 1,469 40 000DE+00 5 53E404 I IIE403 S.O000 8 771 E+02
iKr-85 2 8595E-01 73470 1,469 40 000DE+oo 2 10E+02 4.20E+02 7 0000 9 780E+01
Np-237 9 5479E406 73470 1,469 40 000DE+00 7 01E403 I140E402 11.0000 1-103E+01
Pa-231 8 9Z97E-I10 734.70 1,469 40 000OE+00 6 56E-07 I 31E-06
PU-210 3-7609E-12 73470 1,469400 28E+00 276E-09 5953ETo9
Pm-147 2 5452E+00 73470 1,46940 000E+00 2 87E+03 374E+03
Pu-23B 2 0550E-02 734 70 1,469 40 000DE+00 1 51E+01 3 02E+01
Pu-239 4.2638E404 734 70 1,469 40 000DE+00 3 151E-01 6Z'tE-01
Fu-240 2 4401tE-04 734.70 1,46940 OOEO 9EO 5E0
Pu-2411 6 8764E-02 73.470 1,469 40 000DE+00 5 05E+01 I 01E+02
PuO242 3 63a9E4u7 73470 1469 40 0 E+00 2 67E-04 5 34E04
Ra-226 3 8045E-1 1 734J70 1,469 40 0 00E+00 2 80E408 S 59E408
Ra-228 2 9902E-15 734.70 1,46940 000DE+00 2 20E-12 4 39E-12
Ru.106 I19055E-01 734J70 1,469 40 000DE+oo 1 40E+02 2 80E+02
Se-79 1.2936E405 734J70 1,46940 0 00E+00 9 50E403 I 90E402
Sn-126 I11574E-05 734.70 1,46940 000DE+00 8 50E403 1.70E402
Sr-90 2 7505E+00 734 70 1,469 40 0 00E+00 2 02E+03 4 04E+03
Tc-99 4.2239E404 734J70 1,46940 000DE+00 310OE-01 6 21E-01
ThFZ29 I 8848E-12 734.70 1,469 40 000DE+00 I 38E409 2 77E-09
Th-230 I 7042E-48 734 70 1,469 40 0 00E+00 1 25E405 2 50E-05
Th-232 7 8132E-15 734 70 1,46940 000DE+00 5 74E-12 I 15E-11I
Ti-208 4 4063E-08 7,34 70 1,469 40 0 00E+00 3 24E-05 6 47E405
U-232 1.31 51E407 734.70 1,46940 000DE+00 9 66E-05 I 93E404 ThermaltPower
U-233 I 9564E-09 734 70 1,469 40 0 00E+00 1 44E46 2 87E486 Nominal tsalt Bo0unding9.
U-234 1 8371E404 734J70 1,46940 000DE+00 1 35E-01 2 70E-01 Outpl Heat Output
U-235 -Z.7235E406 734J70 0 00 4 78E403 2 781E43 4 78E403 fWatts) (Watts)
U-236 1-.5493E405 734J70 1 ,469 40 0 00E+00 I114E402 2 28E402 3 73E+O1 7 45E+01
U-238 -4.2851E-09 734 70 000 2 98E-03 2 97E403 2 98E403 ToWa Total
Y-90 2 7505E+00 734 70 1,46940 000DE+C0 2 02E+03 4 04E+03
Other Radionuclidtes 3 78E+03 7 56E+03

TemTlate Selectidonan m r, BrnwSur n tChecksar-y, ad C 15ek -
Template Selection Summary

From SFD Usd for Parameter Differences:
Reator Uode r UGHTWATER UGHT WATER - ThnTemrplate was used icr te id"a8 reasore

Fuel Ci dchng ALUM ALUM Thel matches on a rmtees except emnchment
BOL HM Constituents I U U

BOL Enrichment % 2000000024 60 to 100

Bumup Summary (MWd)
0  

EBasis for bumup used in estimate:
From SFID Estimated

No=mhnl 73471 Ntinalt buruipr calated srom the hea nvreti masns deso
Bound ng 1.469 a4o0 Mnt tbuvr assubed to be tNce rrmu bomnuvi

Checks
Estimated Bumupf

Bumup Multiplier Given Burnup Estimated EOL HM/Given EOL HtM
Nominal 0 21

Bounding 0 42
'Reactor shutdown, core removal, storage. shipping or other date cnfirm"g that Irradacton ceased for tuet
t
Totai bumnup for al fuel assodated with thas workshaeet must be dicided by SOL heavy metal mass to get spedcic bumup values (MWdtMT)

a

U

L

c.

L
IL
i--
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Fuel Radionuclide Inventory Worksheet -

,L FM ndT Template infuxution :
Fuel Name. FRR MlTR-C (U3St2 LEU) JAPAN

SNF ID l- 289
Fuel Units & Dsecr 17- ASSEMBLY
Heavy Metal Mass SOL-8 925kg. EO-c 6kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Template ATR (LUght Water, Aun, 60 to 100% U)
'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT) 000116689
Temrlate Decay Tim 5 years

Estimated
Canister usage

180X10

I

L-
_ .

11. Esbtmates , II x. xb b Y. Yb Gamma Sources

I i FRadiont
t Ac-227

*!J AM-241

icrlide --

Photon Total

- ICi/MWd From' Nominal Bounding Fuel Intal Activity Nominal Fuel Bounding Fuel - Energy Pholonstsec

- I Ternplate Fuel Bumup (MWd)f Bumup(MWd) - (Co) inventones(Ci) -lnventories(CI) Group I , (bounding)

1A545E-10 30750 614 99 OOE+00 447E-08 _ 95E-08 Avg MeV

1 1190E-03 30750 61499 0OE+00 344E-01 688E-01 00150 1 186E+14

Am-242m
Am-243

4 C-14
I CI-36
L Cm-243

_ Cn-244

307 50 614 99 0 OOE+00 00250 2.556E+13

0 0375 2.359E.13:-06 307.50 614 99 04

2
7244E-09 307.50 3 52E-06 00s75 2319E+13

3124E-32 307.50 8 07E-30 00850 1 479E+13

3676E-07 7.28E-05 1 46E-04 0 1250 1260E+13

2042E-05 E+00 1.60E-02 320E-02

Co-60 0 O0E+00 1 17E-02
I sn 614 Go O nnOOOrv t I SOF+02* , Cs-134

Cs-135

L -.

,,.r Jv v ls :r
-

307.50 614 99 0 05E+00 1 06E-03
307 50 614 99 0 OOE+OO

o asoo 1 167E+13
12500 2171E+12
17500 9104E+lo307 SO 614 A99I nEu-t54 vUt vu u . _.ao .

307 50 614 99 2 41 E+01 22500 1.S10E+11u

Fe-55 6 7429E-03
i I H-3 I 0599E102U 1-129 7.5300E-07

I Kr-85 2 8595E-01
No-237 9 5479E-06

307 50 614 4.15E+00 2 7500 1.099E+09

307 50 E+00 6 52E+00 3.5000 1.218E+08
5.0000 3 698E+022 32E-04 4 63E-04

O OOE+00 8 79E+01 1.76E+02
0 00E+00 2 94E-03 5 87E-03

Pa-231 614 99 0 OOE+00 2.75E4-

P-210 37609E-12-i Prn-147 2 5452E+00
P Pu-238 2 0550E-02

Pu-239 4.2838E-04

307 50 614 99 0 OE+0
307 50 6149
307.50 614 9 +00 1.26E+01

132E-01 2.63E-01

Pu-240 2.4401E-04 0 OOE+00 7 50E02
0 00E+OO 2.11E+01PL-241

- I Pu-242
I a-226
R-a-228R

614 99 0 00O+00 12E-04
307 50
307.50

614 99 0 OOE+00
614 99 0 00+00

17E-(

1.50E-01
423E+01
2.23E-04
2 34E-08
1 84E-12
1 17E+02
7 96E-03

307.50 614 99 00

I 2936E-05 307.50 614 99

n-126 154-051i Sr;2 t 1574E4

| Sr-go 2 7505E+00
I Tc-99 4 2239E-04

Th-229 1 8848E-12
Th-230 1 7042E-08
Th-232 7 8132E-15
TI-208 4 4063E-08

j U-232 1.3151E407

E-03 7 12E-03
614 99 0 OOE+00 8 46E+02
614 99 0 OOE+00 1.30E-01
614 99 0 O0E+00 5.80E-10
614 99 0 OOE+00 524E-06

1 69E+03
2 60E-01

Q17 6t4 9A9O O OOFE+
_ _ _ _ _ _ _ _ _

307 50 614 99 - 0 00E+O
307 50 614.99 0 005+
307 50 614.99 0 00E+1
30i750 ell AQ 0 OOE1

00

2.71 E405 I
8 09E-05 Thermal Power

120E-06 Nominal Heat Bounding ,
,wcvu

I R'r 1 13E-01 - Outu Heat Ofutlx
------ ---

julmu < P.AF.uw 4>-^ce

U v-236 1.5493E-05 307.50 614 99

i U-238 -4 2851E-09 307.50 0 00
Y-90 2 7505E+wD 307.50 614 99

Other Radonuclides

0.00E+00
3 02E-03 3 86E-03 (Watts) - * I(Watts)
4 76E-03 9 53E-03 1Z56E+4tD 3 12E+01

2 40E-03 2 40E-03 Tontl Total
8 46E+02 1 69E+03
1 58E+03 3 16E+03 J

F From SF0
Reactor Modetora LIGF ATER

Fuel Cladding ALUM
0OL HNM Constittunts t U

Fm -nrkme- -I o

Used
UGhT WATER

ALUM
U

en minn1

_jasis for Parameter Dlfferences

I
_________________fr____ _ use int _

Bumup Summary (MWd)0
- _______ |Basis foe burrnup used in estimate:

From SFD Fsth-alt

1 1 -614 Y
INw kmqn cakdated fom te h"a y mail mmas des*roy
Ioijrdw bpnm asuined o be Wuce normal blisr

Estemated Bumup/
Given BumupBumnup Multiplie

Nominal Oil
Bounding O

Eatemnald EOL Ht/Given EOL HM
100

IReactor shutdown. core removal storage, shipping or other date confi*_ing tat irradiaton ceased lor fue

aTotal bumup for alt fuel associated with this worksheet must be tivided by S0L heavy metal mass to get specfic bumup values (MWdM)

I
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Fuel Radionuclide Inventory Worksheet
L Fuel and.Template Inaformittiono .

Fuel Name FRR MTR-C (U3St2 LEU) NETHERLANDS
SNF 10 t# 509

Fuel Units & Descr 7 -ASSEMBLY
Heavy Metal Mass: BOL,5.53kgz EOL.4 866kg
ROD Storage Site: SRS

'Fuel decay start date 2010
Estimates as of: 2010

Templeto ATR (Lht Water, Alum , 60 to 100%. U)
Template SBumup(MWd): 367 2

Template BOL Heavy Metal Mass {MT): 000116689
Tempar te Deca Time 5 years

Estimated
Canister usage

18ax10
I 029

H. Fzstimat.est . m to, xe b Y. Yb Gamma Sources

Photon Total

CuiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)' (CO)I InventonresiC,) Inventones(Cm) Group (bounding)
Ac-227 1 4545E-10 628 44 1,25688 0 00600 9 14E-08 1 83E-07 Avg MeV
Am-r241 1t190E-03 628 44 1,256 88 OOO00E+ 7 03E-01 1 41E+O 0 0150 2425E+14
Am-242m 4 5425E-07 62844 1.25688 000E+00 2 85E-04 5.71E-04 00250 5.224E+13
Arm-243 14921E-06 62844 1,256.88 OOE+O 9 38E-04 1.88E-03 00375 4.821Et13
C-14 57244E-09 62844 1.25688 000E+00 360E-06 7.19E-06 00575 4740E+13
CI-36 13124E-32 62844 1,256 88 OOE+00 825E-30 1 65E-29 00850 3.022E.13
Cm-243 2 3676E-07 62844 1,256 88 0 OOE+00 I 49E-04 2.98E-04 01250 2-617E+13
Cm-244 52042E-05 62844 1,25688 OOOE+0O 327E-02 654E-02 02250 2561E+1t3
Co-60 38208E-05 62844 1.25688 OOOE+00 240E-02 480E-02 03750 1.240E+13
Cs-134 48693E-01 62844 1,25688 006E+00 306E+02 612E+02 05750 1703E+14
Cs-t35 34477E-06 628 44 1.256 88 OOE+00 2 17E-03 4.33E-03 08500 2.385E+13
Cs-137 2 8731tE00 62844 1.25688 0006+00 1816+03 3616+03 1 2500 4437E+12
Eu-154 8 2053E-02 62844 1.256 88 0 OOE+00 5 16E+01 1 03E+02 17500 1 861E+t1
Eu-155 39134E-02 62844 1.25688 OOE+OO 246E+01 492E+01 22500 3903E+t1
Fe55 6 7429E-03 62844 1.256 88 0 OOE+00 4 24E+00 8 48E+00 27500 2.245E+09
H-3 t 0599E-02 62844 1.256 88 0 OOE+00 6 66E+00 1 33E+01 35000 2490E+08
1-129 7 530E-07 62844 t1256 88 0 00E+ 4 73E-04 9 46E-04 5 0000 7 478E+02
Kr-85 2 8595E-01 628 44 1,256 88 0 00E+00 1 80E+02 3 59E+02 7 0000 8.337E.01
Np-237 95479E-06 62844 1,2s6 88 0 OWE+W- 6 00E-03 1.20E-02 110000 93969E6.
Pa-231 8 9297E-10 628 44 1,256 88 006E+0 5 61E-07 1 12E-06
Pb-210 37609E-12 62844 1,25688 O0E+00 236E-09 473E-09
Prn-147 254526+00 62844 1,25688 0 W0E+00 1 60E+03 320E+03
Pu-238 2 05SOE-02 628 44 1.256 88 0 00E+OO 129E+01 2 58E+01
Pu-239 4 2838E-04 628 44 1,256 88 0 0.E+00 2 69E-01 5 384-01
Pu-240 24401E-04 62844 1,256 88 000E+00 1 536-01 3076-1
Pu-241 6 8764E6-02 62844 1,25688 0006+00 432E+01 864E+01
Pu-242 3 6329E-07 628 44 1,256 88 0 00E+OO 2 28E-04 4 57E-04
Ra-226 3 8045E-11 628 44 1,256 88 0 00E+W 2 39E-08 4 76-08
Ra-228 2 9902E-15 628 44 1,256 88 0 00E+W0 88E-12 376E-12
Ru-106 19056-01 62844 1,25688 0 OWE+W00 120E+02 239E+02
Se-79 12936E-05 62844 1,25688 O0E+00 813E-03 163E-02
Sn-126 1 1574E-05 628 44 1,256 88 0 0E+W 7 27E-03 45E-02
Sr-90 2 7505E+00 62844 1,256 88 0 O0E+W. 1.73E+03 3 446E+03
Tc-99 42239E-04 62844 1,25688 0O6E+00 265E-01 531E-01
Th-Z9 1 88486E-12 62844 1.25688 0 O0E+00 1 18E-09 2 37E-09
Th-230 1 7042E-08 628 44 1.256 88 0 W0E+OO 07E-05 2 14E-05
Th-232 78132E-15 62844 1.25688 OWE+00 491E-12 982E-12
TF-208 4 4063E-08 628 44 1.256 88 0 0WE+OO 2.77E-05 5 54E-05
U-232 1 3151E-07 62844 125688 O0E+00 826E-05 1 65E-04 Thermal Power
U-233 1 9564E-09 628 44 1256 88 0 0E+OO 1.23E-06 2 464-06 Nominal Heat, Bounding
U-234 1 8371E-04 62844 1,256 88 O0E+00 1.15E-01 231E-01 Output Heat Output-
LU-235 -2 7236E-06 628 44 0 00 2.39E-03 6.78E-04 2 39E-03 (Watts) (Watts)
U-236 1 5493E-05 628 44 1.256 88 0 0E+00 9,74E-03 1 95E-02 3.196.61 e,37E+01

L-238 4 2851E-09 62844 00 W 4A94-03 48E-03 49E-03 Total Total
Y-90 27505E+00 62844 1.256 88 O.00E+O0 73E+03 3 46E+03
Other Radionuclides 3 23E+03 6 46E+03

ilL Template Seection Summary, Buramup Sumaary. and Checks,
Template Selection Summary

From SFD Used Basis for Parameter Dfferences:

Reacdr Moderator UGHTWATER UIGHTWATER Thi TerllSral was used for t* loevwq reasonsr
Fuel Cbadding ALUM ALUM This hd inatce on rJI parametes except ervkhmnet

BOL HM Cornsttuents U U
80L Enrichment % 20 00000038 60 to 1OD

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

Nominal 628 44 NNomial bltrp calulated rin twe heavy rnetal mmas des#W

Bounding 1 256 88 Bawnt bup asruied bt be tMm nornal trml

Checks

Estanated Bumup/
p M H I Given Bumup Estimated EOL HM/Glven EOL HM

Nomnl [ o1 36 101
Bounding 0 72

'Reactor shutdown. core removal, storage, shlpping or other date contiming that irradatlon ceased for luel

eTolal burmup for ait uiel assodated wit tis worksheet must be dvided by BOL heavy metal mass to get speafc bumup values (MWdMT)

U

lb

Li
LI
,I!

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet I I

kL Futd and Tenaplat vInfrnAmtiou7 2

Fuel Name FRR MTR-C (UALX LEU) SWEDEN
SNF ID 523

Fuel Units It Decr 480 - ASSEMBLY
Heavy Metal Mass BOL.960kg- EOL.789 888kg
ROD Storage Site SRS

- 'Fuel decay start date- 2010
Estimates as of 2010

Template ATR (lght Water. Ahm, 60 o 100% U)
'Temptate Bumup(MWd) 3672

Template BOL Heavy Metal Mass (M.IT) 0 00116689
Template Decay Time S years

Estimated
Canister usage

18'x10
20 00

I

I
L1.Es uematrs, ';.. m -,, X. b Y. Yb [ GammaSources

I Photon ' Total

CIMWd From _ I Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsisec

Radionuclide .-Template - FuelBumup(MWdf Bumup(LtWd)2 (Co Inventories(Ci) lnventories(Ci) Group '(bounding)-,

Ac-227
L.. Am-241

1 4545E-10 161,09936 322,19873 -000E+00 2.34E-(
1 1190E-03 161,099 36 322,198 73 0 C

7- Am-242m 4 5425E-07 161,09936
Am-243 1 4921E-06 161,09936
C-14 5 7244E-09 161,099 36i

I
1 84E403

Ct-36
Cm-24

E-27 4 23E-27 0 0850 7746E.15
322.198 73 0 00E+00 3.81 E-02 7 63E02 I 01250 6 708E+15
322.198 73 0 00E+00 8 38E+00 1 68E+01 .02250 6 565E+15

3 8208E-05 161.099 36 322,198 73 0 00E+00 616E+00 23E+01 I 03750 3178E+15
I , Cs-134 4 8693E-01

Cs-135 3 4477E-06
L Cs-137 28731E+00

Eu-154 8 2053E-02
Eu-155 3 9134E-02

161,09936 322,19873 000E+00 7 84E+04 157E+05 I 05750 4365E+16

Oi

3 0 00+00 30E+03 1 26E+04 I 22500 1 OOE+14
3 0 OE+00 1 09E+03 217E+03 r 27500 5756E+11

6 322.198 73 0 00E+00 71 E+03 3 42E+03 3 5000 6.383E+10
161.09936 322.19873 000E+00 21E-01 243E-01 5 0000 1 914E+05 -

I -cE U^ 1609 36 322.19 73A 0'- I00E+00nnl 1i6F+0d a 92iE+04 7 Arm l1 VVr

I I

I I

L-1,
I

i
I
L_

I

I

i-

Nl>237 9 5479E-06 161,09936 322,19873 000E+00 1 54E+00 3 08E+00 11 0000 2.406E.03
Pa-231 8 9297E-10 161,099 36 322,198 73 0 00E+00 1 44E-04 2 868E-04
Pb-210 37609E-12 161,09936 322,19873 000E+00 606E-07 121E-06
Pm-147 25452E+00 161,09936 322,19873 0 00E+00 4 10E+05 8 20E+05
Pu-238 2 0550E-02 161,09936 322,19873 000E+00 331E+03 662E+03
Pu-239 4 2838E-04 161,099 36 322,198 73 0 00E+00 6 90E+01 1 38E+02
Pu-240 2 4401E-04 161,09936 322,19873 0 00E+00 393E+01 786E+01
Pu-241 68764E-02 161,09936 322,19873 000E+00 1.11E+04 222E+04
Pu-242 36329E-07 161,09936 322,19873 000+00 5 85E-02 1 17E-01
Ra-226 38045E-11 161,09936 322,19873 000E+00 6 13E-06 123E-05
Ra-228 2 9902E-15 161,09936 322,198 73 0 00E+00 482E-10 963E-10
Ru-106 19055E-01 161,09936 322,19873 000E+00 307E+04 614E+04
Se-79 1 2936E-05 161,099.36 322,19873 000E+00 208E+00 417E+00
Sn-126 1 1574E-05 161,099.36 322,198 73 0 00E+00 1 86E+00 3 73E+00
Sr-90 27505E+00 161,09936 322,19873 000E+00 443E+05 866E+05
Tc-99 42239E-04 161,099.36 322,198 73 0 00E+00 6 80E+01 1 36E+02
Th-229 1 8848E-12 161,099.36 322,19873 000E+00 304E-07 607E-07
Th-230 1 7042E-08 161,099.36 322,19873 000E+00 2 75E-03 549E-03
Th-232 78132E-15 161,099.36 322,19873 0 00E+00 1 26E-09 252E-09
TP-208 44063E-08 161,09936 322,19873 000E+00 7.106-03 1 42E-02
U-232 - . 13151E-07 161,099.36 322,19873 0 00E+00 2 12E-02 424E-02 Thermal Power
U-233 1 9564E-09 161.099.36 322,198 73 0 00E+00 315E-04 6 30E-04 Nominal Heat Bounding
U-234 1 8371E-04 161,099.36 322,19873 000E+00 2 96E+01 592E+01 Output Heat Output
U-235 -27235E-06 - 161,099.36 000 415E-01 000E+00 415E-01 (Watts) (Watts)
U-236 1-5493E-05 - 161,099.36 322,19873 000E+00 250E+00 4998+00 a 17E+03 1.63E+04

I

L_

.

i
U-238 -42851E-09 161,09936

L Y-90 27505E+00 161,099.36
1 Other Radionucldes

mTemnplate Selecion Summy = urapS -yadCek
i Template Selection Summary < I
* i From SFD Used

I- e@-tor U da UGTo WATtER UGHT WATERFue -ad ALU ALU1M

000 2.58E-01 2 57E-01 2 b8E-O1 T otal T otal
322,198 73 0 00E+00 4 43E+05 8 86E+05

8 29E+05 1 66E+06

Basis for Parameter Differences:
lts TempAale was tzed [rs t*e kesv3 trfeam
tas hel idmades ATRTempltae on al tut one pararneler (enxhmet) makxg ATR a reasmable

matdtBOL HM Constituent L U _j...
BOL Enrichment %. 20 _

Bumup Summary (MWd) - . . Basis for bumup used in estimate
From SFD Estmated

Nominal.! 161 0993 Nn42teamui aljated he Deav H s rm &desboyh
Bounding- 32,198 Z 6atde trm*asuaed to be tece remsl trmct

Checks _._.

Estimated Bumupt
m u til Given Bumup Estimated EOL HN.GIven EOL HM

Nominal o __ __| 1.03
Bounding 107

'Reactor shutdaown, core removal. storage. shipping or other date confirming that hradation ceased for tel

'Total bumrno for at fuel associated with this worksheet must be divided by B0L heavy metal mass to get spedlifc burnsp values (MWdST)

L DOEISNFIREP4078
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Fuel Radionuclide Inventory Worksheet
L. Fuel andTemplate Iafr on,,,A,,

Fuel Name FRR MTR-C (UALX-H4EU) ARGENTINA
SNF IOD - 635

Fuel Units & Descr. 14 -MTR TrYPE
Heavy Metal Mass: BO=2.395kg EOLE. 749kg
ROO Storage Site. SRS

'Fuel decay staft date 2010
Estimates as of: 2010

Template: ATR (Ught Water. Alum .6010100 U)
'Template Bumup(MWd). 367 2

Template BOL Heavy Metal Mess (MT): 0.00116689
T-nr.i. Fer Tiine S years

Estrmated -

Canisler usage
8 x10
0 058

11. Estimates ,, _ X,. X r b Y. Yb | Gamma Sources

Photon Total
Cl/MWd From - Nominal Bounding Fuel Inntral Activity, Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Burnup (MWd) Burnup (MWd? (Ci) Inventones(Ci) lnventones(Ci) Group (bounding)Radionuclide
Ac-227 1 4545E-10
Am-241
Am-242m

1,225 06 0 OOE+00 8 91 E-08 1.78E-07 Avg MeV
1,22506 000E+00 685E-01 1.37E+00 00150 2.363E+14
1,225 06 0 OOE+00 2 78E-04 5 56E-04 0 0250 s 092E+13

II

612 53 1.22506 000E+00 914E-04
7

83E-03 0 0375 4 699E+1 3
612 53 1,225 06 0 OOE+00 3 51 E-06 01 E-06 0c

CI-36 3124E-32 612 53
Cm-243
Cm-244

2 3676E-07 612 53
1,225.06 000E+00 804E-30 1 61E-2°
1,225 06 00E+00 1 45E-04 2 90E-04

612 53

0o0850 2 945E+13
01250 2.551E+13
0o2250 2 496E+13
0.3750 1208E+13
05750 t 660E+14

Co-60
Cs-134 2 98E+02 5 97E+02

Cs-135 1.225 06 0 ODE+00 2 11E-03 4 22E-03 0.8500 2 324E+13
1.225 06 0 00E+00 1 76E+03 3 52E+03 12500 4 325Et12

612 53 1.225 06 0 OE+00 5 03E+01 1 01E+02 I 17500 1 814E+1t
612 53 1,225 06 0 O0E+00 2 40E+01 4 79E+01 1 22500 3 804E+11

Fe-55 6.7429E-03 612 53 1,225 06 OC
H-3 1.0599E-02 612 53
1-129 7.5300E-07

3 sooo) 2 427E+08
S OD00 7 258E+02
7 0000 8 091E+01 _Kr-85 2.8595E-C O O0E+00 1 75E+02 3 50E+02

0 O0+00 5 85E-3 I 02 |t-I I 11 0 9 t120EE w
1.225 06 000E+00 547E-07 1 09E-06

61253 1.22506 000E+00 2.30E-09 461E-09
2.5452E+00 612 53 1,225 06 000E+00 1 56E+03 3 12E+03

12Pu-238 2 0550E-02 612 53 1,22506 000E+00 1.26E+01 2 52E+01

Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228

4 2838E-04 612 53

1.225 06 0 00E+00 421 E+01 8 42E+01
1.225 06 0 00E+00 2 E23-04 - 4 45E-04

3 8045E-1 1 612.53 1,225 06 000E+00 2.33E-08 4 66E-08
2 9902E-15 612.53 1,225 06

Ru-106
Se-79

1 9055E-01
1 2936E-05
1 1574E-05
2 7505E+00
4 2239E-04

612.53
612.53
612.53
612.53
612.53

0 00E+00 7.09E-03 1 42E-02
1.225 06 0 006+00 1 68E+03 3 37E+03
1,225 06 000E+00 259E-01 5 17E-01

Th-229 1 8848E.12 612.53
Th-230 1 7042E-08 612 53
Th-232 7 8132E-15 612 53
TI-208 4 4063E-08 612.53

1.22506 000E+00 1 15E-09 2 31 E-09

1,225 06-
U-232 1 3151E-07 61253 1,225 06 I
U-233 1 9564E-09 61253
U-234 1 8371E-04 61253
U-235 -2.7235E-06 612 53
U-236 1 5493E-05 612 53
U-238 -4.2851E-09 612 53

Thernal Power
Nominal Heat Bounding

' Output - Heat Output
(Watts) ( (watts)
3 1tE+01 021E+01

Total Total

4 66E-03 2 99E-03 4 66E-03

000E+00 I 68E+03 3.37E+03 -U-
Other Radmonuchoes
111. Template Selection summary, Barnup Stmmary. mwd (

ITemplate Selection Summary

3 15E+03 6.30E+03

:' -' .

-

P.... can Ii.- I Rasis tnr Parameter Dedferences: LiI. I.…
Reactor Modsrator [ GATER

Fuel Claddg ALUM
ROL NM Consttuents U

.L V.o I oot7

LIGHT WATER

ALUM
U

Burnup Summary (MWd)r Basis lor burnup used in estimate:

From SFD Estimated

Bounding: 1 225 Birdrn bli ;sumed to be tas nomnal buthp

IChecks -I

Ii
I--

Estimated Bumupf
Burnup bultepter

Nomint 0 81
Bourndng- 163

Estimatfed EOL HM/GIven EOL NM
I 7 :102

'Reactor shuttown, core removal, storage, shippeig or otw date conditmri that irrackation ceased for tuel

"TotaI bumup for all luel assocated with this worksheet must be dvided by 601 heavy metal mass to get spekfic burnp values (MWd.Mfl

WOE/SNF/iEP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet -

LL Fuel sad Tempiate Inormatione "- p
Fuel Name FRR MTR-C (UALX-HEU) CANADA

SNF ID# 612
Fuel Units 8 Descr. 23 - MTR TYPE
HeavyMetallMass: BOL.2721kg EOL_176kg
ROD Storage Site- SRS

'Fuel decay start date 2010
Estimates as of 2010

Template ATR (Ught Water, Ahrm .60 to 100% . U)

Ternplate Bumup(MWd)- 367.2
Template S0L Heavy Metal Mass (MT) 0 00116689

Tan-.Ite De.ay re- - - yvears

Esttmaled
Canister usage

18x10'
I 096

._1EFstbnrates 2 ' CN --m 5 ),, X. b Y.. y6 I Gamma Sources

Nmnl Bounding FuelInta
CI/MWd From NomalIntial Activity Nominal Fuel Bounding Fuel

IRadironuclide Template Fuel Bumnup (MWd)
5 

Bumup (MWdf . (Ci) lnventorieCI) lnventones(C)

L Ac-227 1 4545E-10 91046 1,82093 00084.00 1.32E-07 2 65E-07

Am-241 1.1 190E-03 91046 1,82093 000E+00 102E+00 2 04E+00

Am-242m 45425E-07 91046 1,82093 000E+o0 414E-04 8.27E-04

Am-243 1t4921E-06 91046 1,82093 0 00E+00 1 36E-03 2 72E-03

C-14 57244E-09 91046 1,82093 000E+00 521E-06 1 04E-05

CI-36 1.3124E-32 91046 1,82093 000E+00 1 19E-29 239E-29

Cm-243 23676E-07 91046 1,82093 000E+00 216E-04 431E-04

Ih~ Td-- I

Energy Phoons/sec
Grouo (bounding)

06250 7.S68E+13
0 0375 69864E+13
0 0575 63867E+13
0 0850 4.378E+13

t 250 3791E+13
9 46E-u-2 03750 3711E+13
6 96E-02 0 3750 I 796E+13L Cs-134 4 8693E-01

Cs-135 3 4477E-06
l Cs-137 2 8731E+00

Eu-154 8.2053E-02
Eu-155 3 9134E-02
Fe-SS 6.7429E-03

i 1 H-3 t 0599E-02

J -19 ,R7-53OE-07It i ...

1.820 93 0 00E+00 4 43E+02 8 87E+02

1,820 93 O0uE+00 3.14E-03 6 28E-03
1,820 93 0 00E+00 2 62E+03 5 23E+03

1,820 93 0 00E+00 7.47E+01 1 49E+02

1.820 93 0 00E+00 3 56E+01 7.13E+01
1.82093 000E+00 614E+00 123E+01

200 2696E+11
22500 5654E.11
2 7500 3 253E+o0

3 46 1,820 93 1.93E+41 35a30 3 605E+08

910 46 1,820 9 4 t 37E403
Gi n6A 2 60E+02 521E+02

IU

Ii

L

ND-237 95479E-06 91046 1.820 93 000E+00 869E-03 174E-02

Pa-231 8 9297E-10 91046 1.82093 0.00E+00 8 13E-07 1 63E-06

Pb-210 37609E-12 910.46 1,82093 000E+00 342E-09 685E-09

Pm-147 25452E+00 91046 1,82093 0008+00 232E+03 4638+03

Pu-238 20550E-02 91046 1,82093 000E+00 1 87E+01 3748+01

Pu-239 4 2838E-04 910 46 1,820 93 0 00E+00 3 90E-01 7.80E-01

Pu-240 24401E-04 91046 1,82093 000E+00 2.22E-01 444E-01

Pu-241 68764E-02 91046 1,820 93 0 00E+00 626E+01 125E+02

Pu-242 36329E47 91046 1t820 93 000E+00 331E-04 662E-04

Ra-226 3 8045E-11 910 46 1.820 93 0 00E+00 3 46E-08 6 93E-08

Ra-228 2.9902E-15 910 46 1,820 93 0 00E+00 2 72E-12 5 44E-12

Ru-106 t19055E4-0 91046 1,820 93 0 00E+00 1 73E+02 3 47E+02

Se-79 12936E-045 91046 1,82093 0 00E+00 178E-02 236E_-0

Sn-126 I 1574E-05 91046 1,82093 0OOE+00 105E-02 21E4-02

Sr-90 27505E+00 91046 1.82093 000E+00 2.50E+03 5 01E+03

Tc-99 4 2239E404 91046 1t82093 00O0E+uO 3 85E-01 7.69E-0t

Th-229 1 8848E-12 91046 1,820.93 0 00E+00 I 72E409 3 43E409

Th-230 7042E48 910446 1,820693 000E+03 t55E5 3OE+05

Th-232 7 8132E-15 910 46 1,820 93 0 00E+00 7t1IE-12 It42E-11I

Tl-208 4 4063E408 910 46 1,820 93 000DE+CO 4 401E405 8 02E-05

U-232 1.3151E407 910 46 1,820 93 0 0uE+00 1 20E404 2 39E044

t-233 ' 1t9564E409 910 46 I,=2 93 0 00E+00 1 781E46 3 561E46 I

UI-234 1.8371 E44 910 46 1,820193 000OE+00 I 67E-01 - 3 35E-01

U-235 -2 7235E-06 910 46 0 00 SA7E403 2.99E403 S 47E403

(J-236 t.5493E405 910 46 1,82093 000OE+00 1 41E402 2 82E402

U-238 *4 2851E409 91046 0.00 6AOE405 6.01E405 6.40E5

Y-90 2 7505E+00 91046 1.82093 0OOOE+-O 25E0 51+3

Other Radionuclides -r_4 68E+03 937E+03W

l11. Tern . -

ITernplnevection Summary
From SFD Used Basis for Parameter Differences-

bermal Power
bhennil Poswer

Normrfal Hleat EBoun tmg
Output - Heat Output
(Watt) I (Watts)

4 rEol 923E+0a
Total Total-

Reactor tor UGHT[WAER GLI
Fuel Claddng _ALUM

OL HM Constituents K
0OL Enrichment % 92 99997633

IGHT WATER I
Rads- n1n bumui used in estimate: 'IBurnup Summary (MWd)

- . -

'II.1

Estimated EOL HW/Gtven EOL HM

I - :-103
I

..1
'Reactor shutdown, core removal, storage. shipping or oth0r date confirming that iradaton ceased for fuel

'Totai burnup for al fuel assodated wIth Ihis worksheet must be divided by 80L heavy metal mas to g spedfic burrsye values (MWdM

March 2003
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Fuel Radlonuclide Inventory Worksheet -
L Fuel and Template IaformatioI,,u ,,4

Fuel Name: FRR MTR-C (UALX-HEU) GERMANY
SNF ID # 579

Fuel Units & Desca 33- MTR TYPE
Heavy Metal Mass B0-3 336kg EO_=2.062kg
ROD Storage Sie: SRS

'Fuel decay start date 2010
Estimates as of. 2010

Temrplaite: ATR (tJght Water, Alum, 60 to 100%, U)
"Template Bumup(MWd): 3672

Template OL Heavy Metal Mass (MT) 000116689
Template Decay Tmie 5 years

Eshmated
Canister usage

18sX10
i 138

IL Estimates. m X. Xb 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 (MWd)' Bumup (MWd)f (Ci) Inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 1 4545E-10 1,206.31 2412 63 0 OOE+00 I 75E-07 3 51E-07 Avg Mea
Am-241 1 1190E-03 1,206.31 2,41263 OOOE+OO 1 35E+00 270E+00 00150 4655E+14
Am-242m 4 5425E-07 1,206.31 2,41263 8OOE+00 548E-04 1 10E-03 00250 1003E+14
Am-243 1 4921E-06 1,206.31 2,412.63 0OOE+00 1 80E-03 360E-03 0.0375 9.254E+13
C-14 57244E-09 1,20631 2,412 63 8OOE+00 691E-06 138E-05 00575 9099E+13

P36 1 3124E-32 1,206.31 2,412.63 0OOE+00 1 58E-29 317E-29 0.08s0 5.801E+13
Cm-243 23676E-07 1,206.31 2,41263 0.00E+00 2.86E-04 571E-04 01250 5023E+13
Cm-244 52042E-05 1,206 31 2,412 63 0OOE+00 628E-02 126E-01 02250 4916E+13
Co-60 38208E-05 1,20631 2,41263 008E+00 461E-02 9.22E-02 0-3750 2.380E+13
Cs-134 48693E-01 1,20631 2,41263 008E+O0 587E+02 1.17E+03 0.5750 3269E+14
Cs-135 34477E-06 1,206 31 2,41263 0 OOE+00 416E-03 832E-03 08500 4 578E+13
Cs-137 28731E+00 1,20631 2,41263 OOE+00 347E+03 6.93E+03 12500 8517E+12
Eu-154 8.2053E-02 1,20631 2,412 63 008E+O0 9 90E+01 1 98E+02 1 7500 3.572E+11
Eu-155 39134E-02 1,20631 2,41263 OOE+00 472E+01 944E+01 22500 7491E+11
Fe-55 67429E-03 1,20631 2,41263 0008E+00 813E+00 163E+01 2.7500 4310E+09
H-3_ 1599E-02 1,206 31 2.41263 0 0E+00 1 28E+01 2 56E+01 35000 4 780E+08

al
1-129 7.5300E-07 1,206 31 2,41263 0OOE+00 9 08E-04 I 82E-03

6 90E+02

Pb-21 0 3a7609E-12 1,206 31 2.412 63 0 OE+00

5 0000 1 429E+03
7 OooO 1.593E+02 le
11 OD0O 1 796E+01

1iPm-1147 25452E+00 1,206 31 2,412 63 0 O0E+00 3 07E+03 6.14E+03
Pu-238 2 0550E-02 1,206 31 2,412 63 0 O8E+00 2 48E+01 4 96E+01
Pu-239 42838E-04 1,20631 2,412 63 0 08E+00 5 17E-01 1 03E+00
Pu-240 24401E-04 1,20631 2,41263 0OOE+00 294E-01 589E-01
Pu-241 68764E-02 1,20631 2,412 63 008E+00 830E+01 1 66E+02
Pu-242 36329E-07 1,20631 2,41263 008E+00 4.38E-04 8 76E-04
Ra-226 38045E.11 1,20631 2.41263 008E+00 459E-08 918E-08
Ra-228 29902E-15 1,20631 2,41263 008E+00 361E-12 721E-12
Ru-106 1 9055E-01 1,206 31 2,412 63 0 OOE+00 2.30E+02 4 60E+02
Se-79 1 2936E-05 1,206 31 2.412 63 0 OOE+00 1 56E-02
Sn-126 1 1574E-05 1,206,31 2,41263 000E+00 140E-02
Sr-90 2 7505E+00 1.206 31 2.412 63 0008.00 3328+03
Tc-99 42239E-04 1,20631 2,41263 0001+00 5.104-01
Th-229 1 8848E-12 t206.31 2.41263 008E+00 227E-09
Th-230 1 7042E-08 1,206.31 2,412 63 0 OOE+00 2 06E-05

3 12E-02
2 79E-02

4 11E-05
1t206.31 2,412 63 0OOE+00 943E-12 1 89E-11
1,20631 2,412 63 0 OOE+00 5 32E-05 1 06E-04

_ A A A . _ . . _ _ A _ A _ A . _ . _ _ _ _ . _ , _

U-232 1 3151E-07
U-233 1 9564E-09
U-234 1 8371E-04
U-235 -2 7235E-06
U-236 1.5493E-05

1t206.31 Z412 63 0008E+0 1 59E-04 3 17E-04 Thermal Power
OE+O0 2 36E-06 4 72E-06
O0E+0O 222E-01 4 43E-01
.IE-03 342E-03 - 671E-03

Nominal HNeat Bounding
Output' Heat output
(watts) (Watts)

1,206,31 2,412.63 .OOE+00 1 87E-02 3 74E-02 6 12E+01 122E.02
U-238 ^ 2851E-09 - 120631 000 7 85E45 7 33-05
Y-90 27505E+00 1,206.31 2,41263 0OOE+00 332E+03
Other Radionuctdes 6 20E+03

m.Template Secfion Su9_r-y, BunUAP Sumnary, and Checks-

7 85E-05 Total Total

Template Selection Summary ; -

From SFu Used Basis for Pararmter Differences:
Reactor Moderator UGHT WATER UGHT WATER

Fuel Cod-.^g ALUM ALUM
BOL HM Co^stituents U U

OL Enrrichmeol % 92 99997131 60 to 100

Bumup Summary (MWd_ __. _ | Basis for bumup used In estimate:
From SF Estmated

Nominal ] Eat 1 206 31 Norkeal btaui cacilated r to. ba metl mass destsLed
Bounding 2 412 6:3modrq 6w nm asssted to be tare sign burrup

lChecks

L
Estinmted Bumup/

Giv R--muBurnu_ Uuhd,1

=omal-
Bounding-|

Estimated EOL HM/Given EOL HM
I ~ 1 04]

'Reactor shutdwn, ce removal. storage, stippng or Other date confirmmig tnat t radiation ceased for luel

'Total buruv for al fuel assocaated wi this worksheet must be divided by OL heavy metal mass to get speotiic butrro values (MWd'tAT)
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Fuel Radionuclide Inventory Worksheet

, Fae and Templ:ate Informatim
Fuel Name FRR MTR-C (UALX4IEU) JAPAN

SNF ID #. 600
Fuel Units & Deson, 54 - MTR TYPE
Heavy Metal Mass BOL=5227kg EOL-4 158kg
ROD Storage Site SRS

'Fuel decay Start date 2010
Estimates as of 2010

Template ATR (Light Water Alum .60 to 100%, U)
3
Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT) 0 00116689
Template Decay Time 5 years

Estimated
Canister usage

18"xlO
225

i
11. Estimates - - - m x. X. b Yn Yb Gamma Sources

CUMWd From Nominal Bounding Fuel Initial Activity Nomial Fuel Boundig Fwl

Template Fuel Bumup (MWd)
2

Bumup (MWdp (CO) Invenlonaes(Ci) Inventories(Ci)
Energy Photons/sec
Group - (bounding)

I RadiontL c22
iclide J. avg eie

- -----5i n n _ _ _ zar

1 454b5-1U 1 ,UlZ.0 E+00 1 47E47( 2 bbt:-0 Avg MeV

1 1190E-3 :+00 1 13E+00 2.27E+00

Am-242m 4 5425E2- 2.025 11 0 OOE+00 4 60E-04 9 20E-04

Am-243 2.025.11 OOE+D00 1 51E-03

C-14
Ck36

IL. Cm-243
- Cm-244

CO-60

i CS-134
i Cs-135
I Ca-137L Eu-1 54

1.012 55 2,025-11 0 00E+00 5 E
1.01255 2,02511 0 00E+00 13

0 0575 7 637E+13
0 0850 4 863E+13
01250 4 216E+131.012 55 2,025 11 000E+00 I

E,05 1.012 55 2 02511 0 OOE+00 05E401 0,250 4 127E+13

-05 1.012 55 2,025 11 7.74E22 o 03750 1 998E+13
9 86E202 0 5750 Z744E+14

4 8693E-01 1,012 55
3 44t77E-06 3 49E-03 6 98E03

2 8731E+00 D 2 91E+03 5 82E+03

8 2053E-02 0.25 11 0 00E+00 8 31 E+01
2.025 11 000E+00 398E+01Eu-155

Fe-55 2,02511 0 00E+00

1 66E+02
7 93E+01
1.37E+01
215E+01
1.52E-03

0 8500 3.842E+13
1 2500 7149E+12
1 7500 2Sq98E+t1
22500 6288E+t 1
2.7500 3618E+09
385000 4 012E+08
s.0000 1200E+03

H-3 1 0599E-02
I - 1-129 7 5300E-07

-,- Kr-85 2 8595E-01

No-237 9 5479E-06

1,012 55 2,025 11
1,012 55 2,025 11
1,012.55 +02 5 79E+02 7.0000 1.337E+02

g fi7F4 1 93E42 I 11 0000 1505E+01
. 8 . .0

Pa-231 8 9297E-10 E+00 9 04E207 1 81E406

IC PU-238-
PU-239

3 7609E-1 0 00E+00 3 81E-09 7 62E-09

2,025 11 0 00E+00 2 5E+03
2,025 11 0 00E+00 2 08E+01
2,02511 0 00E+00 434E-01

S 15E+03

PU-241
I PU-242L Ra22

Ru-106
Se-79

2 4401 E-04 1.012 55 2.025.11
6 8764E-02 1,012 55 2,02511
3 6329E-07 1,012 55 2,025 11
3 8045E-11 1,012 55 2,025 t1
2 9902E-15 1t012 55 2.025 11

0 00E+00 -E1 4 94E-01
E+01 1.39E+02
E-4 7.36E-04

1-08 7.70E-08
E+00 3 03E-12

52,025 11 0.00E+00 1 93E+02
6 2,025 11 0.00E+00 1.31E-02

6 06E-12
3 86E+02
2 62E-02

$ Sn-126
I Sr-9O

L- Tc-99
. Th-22

Th-230
I Th-232

1 11.208

' ~~ U-233

1.012 55 2,025 11 0 00E+00
E+00 1,012 55 2,025 1

4,2239E-04
848E-12

I 7042E-08
7 8132E-15
4 4063E-08 -

1 3151E-07

1,012 55
z

2 79E+03 5,572+03
428E-01 8 55E-01
I 91E-09 3 82E-09

E+00 I 73E-05 3 454-05
1 58E-1 10 00E+00 7 91E-12

0 00E+00 4 46E-05 8 92E25
0 002.00 1 33E-04 2 66E-04

2.025 11 0 00+00 1 86s5-0
2.025.11 000OE+00 1 86E-01U-234 1 83

U-235 2.72
U-236 1 54

255 0 00 1 05E-02 7 75E-03
2.55 2.025.11 0 00E+00 1.57E-02
2.55 000 1.23E-04 1 19E-04I 93E-05

3.72E-01
1.05E-02
3.14E-02

23E-04
5 57E+03
1.04E+04

Thermal Power
Nominal Host Bounding

Output ' Heat Output
(Wafts)- (Watts)
5 13E+01 1.03E4.02

Total Total1U-238 -4.2851 E-09
Yg90 2 7505E+00

_ Other Radionuclides
4l1. Tenpdate Selection Smnry Bun-p Sum
Template Selection Summary

Reactor Moderator UG
Fuel Cladding ALUM _

BOL NM Constituents U
I BOL EnrIchment % 92 99999931 _

1.012 55 2.025 11 0 00E+00

Basis for Parameter Differences'
UGH1' WATER

Burnup Summary (MWd)'

Nominal E
BoundCng

Rasis for huimun used In estimate:
-e -. _ .-

FD Estimated

1 012.55
2225.11

Estimated Burnupl
Given Bumup

Nrwatl tbnxp calculateid rro ibe heavy metal mass destroyed
Boraun bmmp asimed i be tMme romnal besnup

Estanated EOL NM/Grven EOL HM
102i

Bumuo Muftitlier
.Nozal [k 0 62

- a1
Reactor shdutdown. core removal Storage. shlpping or other date cnfiriming that dirrdatOin ceased for fuel

arotal bumup for an fuel assodated with iis worlksheet mnust be dvided by BOL heavy metal mass to get tpedlic burnup values (MWdINT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fluei anct Terplate Inrornatilios ,

Fuel Nane FRR MTR-C (UALX-HEU) PORTUGAL
SNF ti0 #- 631

Fuel Units & 0.scr. 9- MTR TYPE
Heavy Metal Mass BOL.-I 423g; EOL=0 894kg
ROD StorageSdte SAS

'Fuel deay start date 2010
Estimates as of: 2010

Template. ATR (Light Water. Alum. 60 to 100%, U)
5
Template Bumup(MWd)- . 3672

Template BOL Heavy Metal Mess (Mt) 0 oo t16689
Template Decay Time 5 years

Estirnated
Canister usage

18sx10@

038

11. Estinatrs - m 5X. 5 b Y. Yb Gamma Sources

Ci/MWd From - Nominal B, ounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Radionuclide Template Fuel Burnup (MWd)e Bumup (MWd)' MCiO Inventories(C) Inventories(Ci)
Ac-227 tA545E-10 501 16 1,00233 0 00E+00 729E-08 1 46E-07
Ao-241 I 1190E-03 501 16 1,00233 OOOE+00 561E-01 1 12E+00
Am-242m 45425E-07 50116 1,00233 OOOE+00 2.28E-04 455E-04

Photon Total
Energy Photons/sec
Group (bounding)

I Avg MeV
00160 1 934Et14

Am-243 1 4921 E-06 501 16 1,002 33 0 00E+(
C-14 57244E-09 501 16 1,002 33 0 00E+00

0 0250 4166Et13
0 0375 3.844E+13
0 0575 3780E+13
0 0850 2410E+13
0 1250 2087E.t3

1 3124E-32 501 16 1,002 33 0 00E+00
501 16 1,002 33 0 00E+00 19E-04 2 37E-04

0 00E+00 61 E-02 5 22E-02 0 2250
CO-60 9tE-02
Cs-t34 4 8693E-01 501.1 4

83E-02 0 3750 9 887E+12

Cs-t35 3 4477E-06 501.16 tC
Cs-137 2 8731 E+00 501.16 1 .002.33 0 00E+00

88E+02 0 5750 1 358E+14
46E-03 0.8500 I 902E+13
88E+03 1 25C0 3 538Et12
22E+01 1 7500 1 484E+t10 ZU,53cE- SUt.tb 1 ,00U2. 0 00J4E+00 4

3 9134E-02 501 16 1,002.33 0 00E+00 1 96E+01
-03 501 16 1,002 33 0 O0E+00 3 38E+00 6 76E+C

1,002 33 0 00E+00 5 31 E+00 1 06E801 31
I-t29
Kr-85

0 OOE+00 3.77E-04 7 55E-04 S 000 5937E+02 Li1 43E+02 2 87E+02 7 0000 6619E+01
NP-237 9 5479E-06 501 16 179E-03 9 57E-03 110000 7460E+o0
Pa-231 8 9297E-10 501 16 1.002 3 7
Pb-210 37609E-12 501 16 1.00233 I

25452E+00 501 16 1.002 33 OOE+00 1 28E+03
501 16 1,002 33 0 OOE+00 1 03E+01 2 06E+01

UPU-239
Pu-240
Pu-241

1,002 33 0 OOE+00 215E-01
1,00233 008E+00 1 22E-01
1.00233 0 OOE+00 3 45E+01

' 429E-01

8764E-02 501 16
- - - - - - - - -

Fa-Z

Ra-226
Ra-228
Ru-906
Se-79

33-07~11c-u obut lb 1t ,0Z.33 U OOE+OO
8045E-1 1
9902E-15
9055E-01
2936E-05
1574E-05

50116 1,002 33 0 OOE+00 1 91E-08
501.16
501 16
501 16
501 16
50 16

1,00233 0 OOE+00 150E-12 3 DOE-12
0 OOE+00 9 55E+01 1 91E+02

6 48E-03 1 30E-02
Sn-126 1 16E-02
Sr-90 2 7505rEvo
r w=
TC-99 4 2239E-04 501 16 1.002 33 0 OOE+00

1 8848E-12 501 16 1,002 33 0 OOE+00
E-08 501 16 1,002 33

Th-232
TI-208
U-232
U-233

0
0
0
0

0wE+00 8 54E-06 1 71E-05
0wE+00 3 92E-12 7 83E812

00E+00 2 21 E-05 4 42E-05
-a -

LACiJ 0 oumto I 32Ec-uq i nermat Power

U-234
U-235
U-236
U-238
Y-90
Other Radlonuclides
ilL Tentplate Selection Suns

1 8371 E-04 501.16
9 B0E-07 1 96E-06 Nominal Het Boundring
921E-02 1 84E-01 Output Heat Output
1 49E-03 2 86E-03 (Watts) (Watts)-2.7235E-06 501.16

1 5493E-05 501.16 0 00E+00 7.76E-03 1 554-02 I 2.54E+01 5 WitE+01
. _ _ _ _ _ _ : 

_

6 3 13E-05 3 35E-05
2 76E+03
5 16E+03

Total Total

nan, xsrsnusl

Template Selection Summary

From SFD
Reactor Moderator UGHTWATER

Fuel Cladding ALUM
8OL NM Constituents U

0CL Enrichment % 93 00000971

bP owE..rv, ^a2 tuaiMw wi

Used Basis for Parameter Differences:
I UGHT WATER U

Burnup Summary (MWd)
0

From SFD
I Basis for bumnup used in estimate:

Nomnal:[
Bounding-I

Nmns bmnw Cakloatod km Sw tie" metal moss desrroyse

9iarg btrp asrasfned tI be tWmce raS d JT5pJ1.002M3

I
Estimated Bumupt

GIen^ R.umu
a-

Bumup Mtultli4ar
_INominal

Bounding I-
Estimated ECL HVGive.^ EY HLNM

Ir 1 0311 12
224

'Reactor shutdown, core reJmal., storage, shipping or other dote confirming that irradatoon ceased tor htue

'Total burnup for alt tuel associated with Sis worksheet must be dvteeed by 0OL heavy metal mass to get speofitc bumup values (MWd/MT)
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Fuel Radionucihde Inventory Worksheet

i it Fuld nd Teiate Idnforniation , ,
Fuel Name FRR MTR-C (UALX-HEU) TURKEY

I SNF IDr 643
Fuel Units & Descr 8- MTR TYPE
Heavy Metal Mass EOL=1781kg EOL60 953kg
ROD0 Storage Site SRS

'Fuel decay stait date 2010
Estimates as of 2010

Template ATR (Ught Water. Aum .60 to 100; U)
'Template Bumup(MWd)- 3672

Template BOL Heavy Metal Mass (Ml 000116689
Temnlate Decay rime 5 years

Estimated
Canister usage

18-xIO1
033

I I-.

. I

- - -- -I . m %_4IIIII . CUISA:>
j~. .. un~ss - , ... - -- . -- 5

Ci1MWd From
: Radionuclide - Template

Photon Total
-Nominal , Bounding Fuel - Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Fuel Bumup (MWd)e Bumup (MWd- (CO I nventores(C) lnventories(COI Group - (bounding)

78413 1.568_26 OE+00 I 14E-07 228E07 I Avg MeV
A _

Arm-2411
111F AnA91,

1AS45E-1
1 1 1.56826 0 00E+00 8 77E-(

m 1568 26 0 1

Am-243 E-06 784 13
E-09 78413
E-32 78413

1.56826 0 1 i

:1

1 75E+00 00150 3026E+14
7.12E-04 00250 6518E+13
2.34E-03 0 0375 6 015E+13
8 98E-06 0 0575 5914E+13

t Ct-36
1~ CM-243

CM-244

1.3124E 03E-29 2.06E-29 0 0.850 3771E613

2
3676E-07 784 13 1 86E-04 3.71E-04

2042E-05 784 1 006E+00 4 08E-02 8 16E-02

Co-60 8208E-05 0 00E+00 3 00E-02 5 99E-02

Cr-1.e 8693E-01
Cs-135
Cs-1 37

l ~ Eu-184

113 1,56826 0 00E+00 3 82E+02
113 1,56826 000E+00 270E-03
113 1.56826 000E+00 225E+03

7.64

01250 3 265E613
02250 3 1966.13
0 3750 1 547E+13
0 5750 2125E614
08500 2.976E+13
12500 55366+12
1 7500 Z322E.11

q

784.13 1.568 26 1

Eu-i 34E-02 784.13 1.56826 1
.^ A 704. A

614E+01 2 2500 4 8696.11i
1 06E+01 1 27500 2.801E.09
1 66E+01 1 3.5000 3 107E+08

129E-0_ 784.1I3

I IP3 1 0599-E02

I 1-129 7-5300E-07
_i Kr-85 2 8595E-01

ND-237 9.5479E-06
Pa-231 8 9297E-10

784.13 8 31 E+00

U
0

+00 5 90E-04
6OE+00 224E+02

1.56826 0 OOE+00 7 49E-03

t13 1,56826 0 OOE+00

1 18E-03
4 48E+02
1 50E-02
1 40E-06
5.90E-09
3 99E+03
322E+01

167E+01

_n q

I k Pb-210 37609E-12 1114 1JI P.-1247 2.54S2E+00 784 13

1 . Pu-238 2 0550E-02 78413
Pu-239 428386-04 784 13

1568 26 0 OOE+00
1,56826
1,568 26
1,568 2 E+00 3 36E-01 6 72E-01

:+00 1 91E-01 3 83E-01
E+00 5 39E+01 1 08E+02

2 4401 E-04 1&4 I

Pu-241 6 8764E-02
i Pu-242

| Pa-226
Pa-228

1,568 26 0 OOE+00 2 85E-04
1,568 26 0 OE+00 2 98E-08
1.56826 006E+00 2.34E-12

784 13 1,568 26 C
1 2936E-05 784 13
1 1574E-05
2 7505E+00

1,568 26 0 OE+00 1.01 E-0
1.56826 0 OE+00 9 08E-03
1,56826 0 OOE+00 2.16E+03
1,56826 0 06E+00 3 31 E-01

2 99E+02

82E-02
31 E+03

2 03E-02

Sr-90
TC-99
Th1-229
Th-230
Th-232

4

1.
71-208
U-232
U-233

,12 78413 1,56826 0 0OE+00 I'

-08 784 13 1,56826 0 OE+00 1

-15 784 13 1,56826 0 OOE+00 6

-08 784 13 1.56826 0 OOE+00 34

-07 78413 1.56826 0 OOE+00 1t

09 78413 1.56826 OOE+00 1 f

-04 78413 1t56826 OOE+00 1I
-06 784 13 0 Du 3.58E-03 1I
'U 

111 17n 1.0 CV ~ ArlArA

1t23E-1 1
6 91 E-05

Thermal Power
Nominal Heat Bounding

Output Heat output2 88E-01

-2 7235E 3 58E-03 1 (Wats)', (Watts)
2 43E-02 3.988+o0 7.95E401
4 19E-05 Total Total

U-236 E-05 7e4 13
E-09 784 13

E+00 784 13

1 __0 Zb _

0 00

2 16E+03 4 31E+03
4 OE+03 B 07E+03 I

rg

D ! l. D_|^.b._^ - n - ^P^ - A^e-
-

Used Joais to raur-eu
Reactor Moderator UGHT

Fuel Cladding ALr R

/OL HM Constituents
Dm -AFS^- I AR -lt

UIGHT WATER

ALUM

U
-Anw10

I

I ____ _ _ _ _ _ ____ _ 1 w .

[Burnup Summary (UWd)' - . . . JBasis for burnup used In estimate:

I
Nominal [

Boundm 1

From SFD i Estimated

74 1326I
tNseal Wiump calacated leom tte heavy metW mass desoysed

8.askm burnup assuned lo be twbce rwial bunup

- I I _

Bumup Multiplier
Estisated Bumupf

Gwen Bumup Estemated EOL HM/Given EOL HM
105Nominal _

Bounding _ -t

'Reactor shruldown, core removal. storage, shipping or ob ier date confirming tot Imradabon ceased for tuel

sTotal bumnup for all fuel associated wi8thi s woftuheet must be dvided by BOL heavy metal mass to get speafic burnup values (MW/dMT)

L- DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fued and Template Informaoiont

Fuel Name' FRR MTR-C (UALX-LEU) JAPAN
SNF ID l: 552

Fuel Units & Dewcr 99 -ASSEMBLY
Heavy Metal Mass BOL.94 05kg-. EOL.84 645kg
ROD Storage Site SRS

'Fuel dkcay start date 2010
Estimates as of: 2010

Temptaite HFBR (Heavy Water, Alan. 10 to 20/.. U)
'Template Bumup(MWcf) 15

Template BOL Heavy Metal Mass (MT): 0.00034251
Teiotate Decay Time- s years

Estimkated
Canister usage

t8xto'
413

U. Estimates I m X xb bY y. I Gamma Sources

Photon Total
Cl/MWd From ^ Nominal Bounding Fuel Initial Activity Nominal Fuel Boundmnq Fuel I Enerav Photonstsec

Radionuclide Template Fuel Bumup (MWdW Bumup (MWd? (Ci) Inventories(I
Ac-227 1 7533E-10 8,93912 17,87825 0 00E+00 1 57E-06
Am-241 1 2780E-02 8,93912 17,87825 0 OOE+00 1 14E+02
Am-242m 9 5467E-06 8,93912 17,878 25 0 00E+00 8 53E-02

ri) -nventoes(Ci) I Group (bounding)

Am-243 6 4100E-06
2 9673E-08
S 9513E-35
3 1807E-06
1 9540E-04
1 1753E-04

8,93912 17.878 25 0 00E+00 5 73E-02
6

15E-41 0 0375 6 368E+14
17,878 25 0 00E+00 2 65E-04 31 E-04 0.0575 6 358E,14

0 00E+00 S 32Et31 06E-30 0.0850 4 004E+t14
5 69E-02 01250 3.344E+14

Cm-244
Co-60

3 49E+00
8.939 12 17.8782

Cs-1 34 3 3060E-01 8,939 12 i 17.87825 0 OOE+00

0.2550 3 41 5E+1 4
0.3750 1 656E+14
05750 2287E+15
0 8500 2.425E+14
1.2500 5 36vE413

Cs-135 4 8607E406 8,939 12 17,87825 0 00E+00 4 35E-02 8 69E402
2 8607E+00 8,939 12 17t87825 0 00E+00 2 56E+04 5 11E+04
6 9933E402 8,939.12 17,87825 0 00E+u0 6 25Ei+02 1.25E+03 17500 2551E+12

0 O0E+00 2 97E+02 95E+02 22500 4437E+12
38E+03 Z7500 4014E.10

H-3
1-129 7 1600E-07
Kr-85 2 7007E-01 8,939 12 17.878 25 0 00E+(

1 94E+02
1.28E-02

4 83E+03
6 49E-02
2 01E-05

Np-237 3 6327E-06 8,93912 17,878.25 0 00E00
Pa-231
Pb-21 0

1.1267E-09 8,93912 17,878 25 000Ei+00 1.O E-05

3 5000 4 755E+09
5 0000 4 655E+04
70000 5303E+03
11 0t00 6.057E+02 U

U
1 9773E-15 8,939 12 17,878 25 0 OOE+00 1.77E-11 3 54E-11

0.00E+00 2.18E+04 4 36E+04

Pu-239
PU-240
Pu-241

556E+01 1 IIE+02
9 23E+01 I 85E+02
4 85E+01 9 70E+01
6 91E+03 1 38E+04

5 4260E-03 893912 17,87825 OOE.+1
7 7333E-01 8,939 12 17,878 25 0 OOE+00

Ru.106

8,93912 17,878 25 0 00E+00
8,93912 17,878 25 0 00E+00
8,939 12 17.87825 0 OOE+00
8,939 12 17.87825 0 00E+00
8,939.12 17.87825 0 0OE+00
8,939.12 17.87825 0 00E+00

I 97E-10 3 94E-10
4 71E-11
4 57E+03

2 75E802 5 49E-02

2 5580E-01
Se-79 1 2540E-05
Sn-126 1 1393E.05
Sr-90 2 6293E+00 8,939.12 17,87825 0 00E+00 2 35E+04 4.70E+04

1540E-04 8,939.12 17,87825 0 00E+00 3 89E+00 7.78E+00
0 00E+00

Th-232 6 7400E-1 5

1 224-09 2 44E-09
I 13E-07 225E-07
602E-11 120E-10
6 67E05 1.33E-04
1.96E-04 3.92E-04

Tt-208 7 4667E-09 8,939 12 17.87825
U-232 2 1927E-08 8,939 12 17,87825 0 0OE+(
U-233 t 9920E-10 8.939 12 17,87825 0 00E+(

al Power

U-234 2.2487E-07 8,939 12 17,87825 000E+00 2.01 E03
U-235 -2 5341E-06 8.93912 0 00 4 06E-02 1t80E-02
U-236 1.3000E-05 8,93912 17,878 25 000E+00 1.16E-01
U-238 -1 4207E-08 8,939 12 000 2 53E-02 2 52E-02
Y-90 26300E+00 8.939 12 17.878 25 0008+00 2 35E+04
Other Radronucfldes 4 22E+04

4 06E-02

Nominal Heat Sounding
Output Heat Output

- (Watts) 6 (Watts)
4.23E.02 8.46E.02

Total Total

8 4E+04
iiL Tenmlate Sdetion Sumnu . Bup Suntnury, and Checksi- ' t>tw<- _

Temprate Selection Summary

From SFD Used Basis for Parameter Differences:
Reactor M rtor HEAW WA-TR HEAVY WATER

Fuel Cldd= g ALUM ALUM
BOL NM Constituents U U

BOL Enrichment # 20 t101020u

8umup Summary (MWd)_ Basis for bumup used in estimatle
Froa SFD Estimated

NommnaE 8 939 12 Nmrnr txp ca W from te MM metla nume destraM
Boundrng-' 17.878. Bourdng btmup nssued tlo e Wmo nromi binup

Checksl

Estarn ed Bumu
Bumup Multiplier Given Bumup Estamated EOL HWGrve n EOL HM

Nomin[l 2 t7 _ _ 103
Bounding 4 34

Ui
U2

'Reactor stejdown. core removal. storage. Shtippig or other date cronfirming that Irradation ceased for fiue

'Total btmup for ai fuel associated with this wofriheet must be civided by SOL heavy metal mass to get opeofic bhumup values (MWdUTf) 11-

DOE/SNF/RtEP.078
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Fuel Radionuclide Inventory Worksheet -

FtwI ad Terplate Iorsmtions:

I Fuel Name FRR MTR-C (UALX-LEU) PORTUGAL
SNF ID# 540

Fuel Units & Descr- 9 - ASSEMBLY

Heavy Metal Mass EOL=4 05kg EOL.3 912kg

ROD Storage Site SRS

'Fuel decay start date 2010
Estbnates as of 2010

Template ATR (UghtWater Alum.60 to 100,. U)

"Template Bumup(MWd) 3872
Template BOL Heavy Matal Mass (UT) 000116689

Templtae Decay TIme 5 years

Estimated

Canister usage
18't10'

0.38

- IB.Esiatesz.an , m Xn - x. - Y.. yb GammaSources

CilMWd From I Nominal Bounding Fuel Initial Activity Nominal Fuel Boundtng Fuel

R Radionuclide - Template Fuel Bumup (MWd)W Bumup (Md)
5  (Ci) -nventories(C1) lnventoresCI)

I AS45E-1i 13040 - 26081 0 00E+00 1 90E-08 3 79E-08

Photon Total
Energy Photonsrsec
Group (bounding)

Av.. UeV

Am-241 1.1190E-0 260 81 0 00E+00 1 46E-( o00150 5032E+13
0 0250 1 084E+13

Am-242m 260 81 0 OOE+00 5

Am-243 13040 260 81 e-04 0 0375 1 00DE+13

C-14
CI-36

13040 260 81 1 49E-06 0 0575 9 836E+12

E-32 13040 ; 71E-30 3 42E-30 j 00850 6271E+12

309E-05 6t8E-045 01250 5430E+12
6 79E-03 1.36E-02 I 02250 5315E+12

2 3676E-07 130 40
S 2042E-05 130 40
3 8208E-05 130 4 .+00 4.98E-03 9 97E-03

Cs-1 34
Cs-135

Cs-137
Eu-1 54

4 8693E-01 130 4 U E+00 6-35E+01 1t27E+02

3 4477E-06 D0E+00 4 50E-04

2 8731 E+00 26081 0 00E+00 3.75E+02
260 81 0 00E+00 I

12500 9207E+11
1 7500 3.861E.10
22500 80S9E+10

Eu-1 55
Fe-55-

130 40 26081 0 00E+00 E+01

130 40 260 81 I 76E+00 27500 4 659E+08

I H-3 1.0599E-02
1 I-129 75300E-07

- Kr-85 2 8595E-01
Np-237 9 5479E-06

130 40 E+00 2 76E+00 s 5=00

1304 982E-05 196E-04 5-03000
0 OOE+00 3.73E+01 7 4

081 0 OOE+00 1 25E-03

Pa-231 260 81 0OOE+00 1 i

I t P5-210
I Pm-147

_ I Pu-238
Pu-239

260 81 0 OE+00 4 1
260 81 0 OOE+00 3 3
260 81
260 8113040

130 40
130 40

2 68E+00 536E+00
5.59E-02 1.12E-01
3 18E-02 6.36E-02
8 97E+00 1.79E+016 8764E-02

1c629E0-07

Ra-226
- Ra-228

Ru-1 06
Se-79

3
i2

8045E-11
140 260 81 0 00E+00 474E-05
140 260 81 0 OE+00 4 96E-09
140 260 81 0 00E+00 3 90E-13
140 26081 0 OOE+00 2 48E+01

9 47E-OS

12936E-05 130 40
1.1574E-05 13040
2.7505E+00 130 40
42239E-04 13040

26081 00P 0 1 69E-03 3 37E-03
1 5tE-03 3 02E-03

3 59E+02 717E+02

i

Th-229 1 884
Th-230 1 704
Th-232 7 813
T1208 4 406
U-232 - 1.315

U-233 1 956
U-234 1 837
U-235 - -2.723

U-236 1 549
UJ-238 -4285

8E-12
26081 0OOE+00 551E-02
260 81 0 OOE+00 2 46E-10
260 81 O.OOE+00 222E-06
260 81 0 OOE+00 1.02E-12
260 81 0 OOE+00 5 75E-06
26081 000E+00 1.71E-05

1.10E-01
4 92E-10

13040

1E-C
260 81 0 00E+00

13040 260 81 0 OOE+00
13040 000 1 75E-03 1 4-0E3
130 40 260 81 0 OOE+00 2 02E-03

I
79E-02
75E-03
04E-03

Thermnal Power

Nominal Heat Bounding
. Outp ' - Heat Output
(Watts) (Watts)
6 61E+00 1.32E+01

U tAJ _oa .__ o.. tatI
-49 130 40

E+00 130 40
000U 1 09E-03 1 09E43

3 59E+02 7.17E+02
671 E+02 1.346E+3

T ohl I otal

Ii,

Li

-. ad Cecks -

I Basis for Parameter Differences:

I
Reactor Moderst7r UGHTWATER

Fuel Cladding AWM
BOL HM Consi tuents I U

- -. L I rm.

'ATER
M

This Template was uset or tie ltolitri reasonl
hIs tuet maakes tn alt parameters extpt rv iment.

_ V� -1-1 - S01 t0 IlOO

C~limurn umntarv M.d~ Basis for bumun used in estimate:

From SFo Estnmated

Ceominc
Bourlding

Cttecks

130 401
260ft81

Normal buwts calt dat isim the heavy metal mass destoyed

BoxiAng burra assumed tb be esnes norrhal bamut,
-

-I
Estenated Bumupt

Bumup Multiplier Gen Buup Estenated EOL HNM/Gven EOL HM

I I1Nominal [ 010

'Reactor shutdown core removal storage shipping or other date contfifnrg thalirrradatlon n ceased for ue

'Total bumup tor at kueW associated vith tils woarksfeet must be dvided by 0OL heavy metal mass to get specific burnup values (MWd`MT)

I

L- DOEISNF/REP-478
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template lnformtion-2auls, c.

Fuel Name: FRR MTR-C1 (UALX-HEU) SWvtZERLAND
SNF tO # 656

Fuel Units & Descr: 7- MTR TYPE
Heavy Metal Mass: 801.1 28kt2g EOL= 518kg
ROD Storage Site. SRS

'Fuel decay start date: 2010
Estimates as of: 2010

Template. ATR (Ugt Water. Alum, 60 to 100%. U)
'Temptate Bumup(MWd): 3672

Template BOL Heavy Metal Mass (11T) 0 00116689
Terntale Decay Tnme s yea

Estrmated
Canister usage

18-x10'
0 029

I1 Estimates , m X. Xb 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)c Bunnup (MNWd9 (Ci) Inventories(Ci) Inventones(CI) Group (bounding)
Ac-227 1 4545E-10 72125 1,211 81 OOOE+00 1 05E-07 1 76E-07 Avg MeV
Arn-241 1 1190E-03 72125 1,21181 OOOE+00 807E-01 1 36E+00 00150 2338E+14
Am-242m 45425E-07 72125 1.21181 OOE+00 328E-04 550E-04 00250 5037E+13
An-243 1 4921E-06 721.25 1.211 81 0OOE+00 1 08E-03 I 81E-03 00375 4648E+13
C-14 57244E-09 72125 1,21181 OOE+00 413E-06 694E-06 00575 4570E+13
CI-36 I 3124E-32 721.25 1,21181 OOE+00 947E-30 1 59E-29 00850 2.913E.13
Cm-243 2 3676E-07 721.25 1,211 81 OOE+00 1 71E-04 2 87E-04 01250 25238E13
Cm-244 52042E-05 72125 1,21181 OOE+00 375E-02 631E-02 02250 2469E+13
Cc-60 3 8208E-05 721.25 1,211 81 0 OOE+00 2.76E-02 463E402 03750 I 195E+13
Cs-134 48693E-01 721.25 1,211 81 000E+00 351E+02 590E+02 05750 1642E+14
Cs-135 34477E-08 72125 1,21181 0OOE+00 249E-03 418E-03 08500 2299E+13
Cs-137 28731E+00 72125 1,21181 00OE+00 207E+03 348E+03 12500 4278E812
Eu-154 82053E-02 72125 1,21181 000E+00 592E+01 994E+01 17500 1794E+11
Eu-155 39134E-02 721.25 1,211 81 000E+00 282E+01 4 74E+01 22500 3.763E+1 i

1,21181 0OOE+00 4 86E+00
1,21181 000E+00 764E+00
1,211 81 0 OOE+00 5 43E-04
1,211 81 0 OOE+00 206E+02
1,211 81 000E+00 689E-03

&17E+00 1 27500 .165E+09
1t28E+01 3.50oo 2401E+08

0 oooo 7178E+02 LKr-85 2 8595E-01
ND-237 9 5479E-06 721 25
Pa-231 &9297E 10 721 25 1,211 81 0 OOE+00 644E-07 1.08E-06
PtS2 317609E-02 72125 1,211 81 00OE+00 2713E-09 i56E-09
Pm-147 25452E+00 721.25 0,210 257 OO-E+0 1 84E+2 3208E+03
PU-238 20550E-02 721.25 1,21181 0OOE+00 1148E+01 2 49E+01
PU-239 42838E-04 721.25 1,200081 30OOE+2O 309E1- 09E-
Pu-240 2 440tE404 721 25 1,211 8t O OOE+O t 76E-01 2 96E-01
Pu-24t 68764E5 2 721 25 1,211 81 OOE+00 4 96E+01 833E+01
Pu-242 3 6329E407 721t25 1,211t8t OOOE+OO 2 62E404 44E0E44
Ra-226 3 8045E 11 721 25 1.211 81 O OOE+OO 2-74E-08 4 61E408

Ra-228 2d9902E-15 72125 1i211e81 OE+O 216E-+2 362E-+2
Ru-106 t 9055E-01 721 25 1.211 81 O OOE+OO 137E+02 2 31tE+02
Se-79 t 2936E-05 721 25 1,211 81 O OOE+CO 9 33E403 1 57E402
Sn-126 1 1574E-05 721 25 1,211 8t O OOE+OO 8 35E403 I 40E402
Sr-90 2 7505E+00 721.25 1,211 81 0 OOE+OO I 98E+03 3 33E+03
Tc-99 4.2239E404 721.25 1t2t1181 0OOOE+OO 3 05E-1 St12E-01
Th-229 e 8848E-12 721.25 1a2t1181 0 OOE+OO .t36E409 2 28E-09
Th-230 1 7042E-48 721-25 1,211 81 0 OOE+OO 1.23E405 2 07E-05
ThZ232 7 8132E-15 721t25 1t211 8t OOODE+OO 5 64E-12 9 47E-12
TI208 4 4063E408 721.25 1.211.81 OOOE1+OO 3.18E405 5 34E405
U-232 1.3t1 E407 721t25 1t21t 8t OOOE+OO 9 49E45 I 59E44
tJ-233 I19564E409 721t25 1,211 81 OOOE+OO 1 41 E48 2 37E406
U-234 1 8371E404 721.25 1,211 81 0OOOE+OO 1.33E401 2.23E401
U-Z35 -2Z7235E406 721.25 0 00 2 57E403 6 07E404 2 57E403
U-236 tS5493E405 721.25 1,211 81 O OOE+OO 1.12E402 I188E402
U-238 -4.2851 E409 721.25 0 00 3 01 E405 2 70E405 3 01 E405
Y-90 Z.7505E+00 721.25 1,211 81 O OOE+OO I 96E+03 3 33E+03
Other Radionucildes 371tE+03 8-23E+03

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator LIGHT WATER LIGHT WATER
Fuel Clcdding ALUM ALUM

BOL HM Constituents U U
80L Enrichment % 82.899987 60 to 100

Bumup Summary (MWd)' Basis for bumup used In estimate:
From SFD Estimated

Nominal 721 N ia nip caljaled km the heay metalmss mrec
Bounding 1,21181 sunh w crd atni asswrn al SOL heavy meta buned.

Checks

Estimated Bumupt
Bumup Mltnipb er Glvenm Bumup Estimat rd Et)L HVtGh n EOL HMl

Nominal 179 t _75 _t_0

Bxundrdg 3o1j _ _

[U

al Power
Nominal Heat Bounding,

IOutput Heat Output
(Watts) (watts)

3 66E+01 6.14E+01
Total Total

Ui
L

'Reactor shutdown, core removal. storage. shipping or other date corFmlng that Irradatton ceased torhuel

'Total burnsp for a5 lulK assocated with this woikheet must be divded by 80L heavy metal mass to get specific bumup values (MWdVl)

DOE/SNF/REP-078
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c...i I..antnm Wnrkqh"t

L Fuel and Tenplate hiformation ,,
i Fuel Name- FRR MTR-C2 (U3S12 LEU) TURKEY

SNF ID4 527
Fuel Units a Descr 9 -ASSEMBLY
Heavyaetal Mass BOL.13951:g EOL=12.276kg
ROD Storage Site SRS

I.-..--..-- ..

'Fuel decay start date 2010
Estimatee as of 2010

Template ATR (tight Water, Aium 60 to 100%. U)

'Template Bumup(MWd) 3567 2

Template BOL Heavy Metal Mass (MT) 000116689
Temotate Decay Time 5 years

Estimated
Canister usage

18'x10
038

-
H �

- I I .
Dt. Estirnats .b_

FRadionuclide

m x
iAW zr. b . ...-Phto Total -_

CttMWd From ^ Nominal Bounding Fuel Inial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd)' Burnup(MWd) (CO) h nventones(C) Inventoieans()

I Photon - Total
Energy - Photons/sec
Group - (bounding)

Ac-227 1 4545E-10
Am-241 1 1190E-03
Amr-242m 4 5425E-07

-,,,u---v-o oI t1 7 1 n1 2 . I+ ZI.
T_3,170 62 0 OOE+00 1 77

3.170 62 O.OOE+00 7.2C

_ Avg MeV
_ 00150 6117E+14

Am-243 3,170 62 0A
1 44E-03 1 00250 1318E+14
1 473E-03 j 00375 1216E+14

i__ _ 1 81E-S 00575 1 196Eit14
C-14
Ci-36

1lS85 31 3,17062 OC
F:-_ 1 1 6E-29 0 0850.a8s 31 3,17C c p.51..0 01250s

1.585 31 3,17C 3 75E-04 175tE 0 01250
1 6SE-0 0.2250

3 8208E-05
4 8693E-01

1,585 31
1,585 31
1,585 31
1,585 31
1,585 31
1.585 31

3,17062 OOOE+00 606E-02
3,170.62 0 OOE+00 7 72E+02
3,170 62 0 OE5+00 5 47E-03
3,170 62 0 00E+00 4 55E+03

8 25E-02

4 296E.14

Cs-135
! Cs-137

Eu-t 54

109E-02 08500 6 016E+13
91EIIE+03 12500 I1191+13

2.60E+02 1 7500 4 A94Et.11
1.24E+02 22500 9845E+11

3,170 62

Eu-t 55
Fe-55

1t585.31 3,170 62 E+Ot

E-03 1.5a531 1 07E+01 2 14E+01

----- --
H-3 1 UbO9t9U

-t29 7 53005E07
Kr-85 2 8595E-01

I IA70r"s

1,585.1 0 1 68E+01 3 36E+01

1t58531 E+00 1.19E-03 23Z

1,S35 5 3,170 62 0 OOE.00 4S3E+02
3,17062 OOE+00 I 51E-02
3,170 62 0 O0E+00 1 42E-06

2371E+01

Pa-231 8 92
Pb-210 376- I 3.170 62

E t Pm-147
I __ I Pu-238

Pu-239
Pu-240

5 31 3,170 62
0

0

OOE+00
8 07E+03
6 52E+011.585 31 3,170 62

-04 1.585 31 3,170 6 6 79E-01 136E.00

2 4401 E-04 1.585 31 3 87E-01 7 74E-01

Pu-241 6 8764E-02
Pu-242L Ra-226Ra-228

_ _ _ _ _

3,170 62 0 00E+00 1 09E+02
3,170 62 0 OOE+00 5 76E-04
3,170 62 0 OOE00 6 03E-08

Ru-1 06 1S58531
1.685231
1S58531

1 585 31

3,170 62 I
3,170 62
3,170 62 I

4.74E-12 9 48E-12
3 02E+02 6 04E+02
2.05E-02 4 1OE-02
1.83E-02 3 67E-02

2 7505E+00
4 2239E-04
1 8848E-12

2 0 OOE+00 4.36E+03
0 00E500 6 70E-01

2 0 OOE+00 2 99E409Th-229

II

Th-230I
Th-232 -
TlI-208
U-232
U-233

IA

1,585 31 3,170.62 0 00+00
1,585 31 3,t7062 0005E00
1,58531 3,170 62 005+00

1,58531 3,17062 00OE+00

1,58531 3,170 62 0OOE+00

2

8 72E+03
1.34E+00
5.98E-09
5 40E-05 _
2 48E-1 I
1 40E-04

4 17E404 Thermal Power
6 20E-06 Nominal Heat Bounding

t 5853t4 -'.t70 62 E-01 5 82E-01 Oupu - Heat 0uU-234
U-235
U-236
1U-238

I ,D^UAJ | A. | w w -z

-2 7235E-06 1.58531
1.58521

0300 6 O
3,170 62 OCI

9 - - - - -..
)9 tS853tz OWU

03 1.71 E-03 6 03E-03 (Watts) (Watts)

w 2.46E-02 491E-02 [ 54E.01 1AIE+02

03 3.74E-03 3 75E-03 Total Total

-00 436E+03 8 72E+03
8 15E+03 1 63E+04

+00 1t585 31 3,170 62

writipSnammary and Checks, -,-'_-,_

_ _ _ _ _ _ _ _ _ _ _ _ _ O AA_ A -A D _

I
I

- lsi for rarae- e-~ er.u

Reactor Modetr UGHT WATER

Fuel Caddig ALUM
S0L HNM Constituents U

.OL EnrIchment %-I 2 .000077

UGHT WATER
ALUM

U

Tlhs tiplat was usedn all e isk a ement
Th~s br mratches oin at pwarriete excepi eisdset.

I __ .__

1u._.. c,,_�^, ^^w^|8T R I . , , .... ,i In sc flm nt r
t wirupm~mmar- --) - - -r ..- __ m.

Ftrom SFDj
1,585.31 Nciat bisup calodiatd v! e the heav maetal mass dstoyed

Bardng biep ted b be Mm rncmueral bwos3 170 62

Checks _ _ _ _ _ I
Estimated Bumnupf

Given BumupBunup Multiplier
Nomnal [

Estimated EOtL HM/Given Et0L HM
1 0o1

0 7
DnulWay I U ,,-

'Readtr shutdown core removal, storage. _tsppirg or other date contirming that Irradation ceased for tuet

'Total bumup tor aft fuel associated with this worksheet must be dvidetd by BOL heavy metal mass to get specific burnup values (MWd'IT)

L. OOEISNFJREP-078
RevisionO0
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Fuel Radionuclide Inventory Worksheet
,L Fuel and Tenailate Jnforrntion,, ,:j

Fuel Neme: FRR MiTR-C2 (UALX-HEU) SWiTZERLAND
SNFID# 657

Fuel Units & Descr: 11 MTR TYPE
Heavy Metal Mass: BOL=2461kg EOLe0995kg
ROD Storage Ste SRS

'Fuel decay start date: 2010
Estnmates as of, 2010

Template ATR (Light Water, Alum. 60 to 1000, U)
'Template Burnup(MWd) 3672

Template SOL Heavy Metal Mass (M): 000116689
Template Decay row 5 years

Estimated
Canister usage

18sX10
I 046

H. Estininates ' , ' X. 0. b y. Yb Gamma Sources

CQ/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)

2
Burnup (MWd) (Cl) Inventones(Ci) , Inventones(Ci)

Photon Total
Energy Photons/see
Group (bounding)Radionuclide

Ac-227 1 4545E-10
Am-241 1.1190E-03
Am-242m 4 5425E-07

_ _ _ _ . . _ .

3 39E-07 Avg MeV
2

1.387 57 2.330 33 t
Am-243
C-14
CI-36
Cm-243
Cm-244
Co-60
Cs-134
Cs-135

t 4921E-06 1,387 57 2.330 33 0 OOE+00 2 t

0 0150 4 496sE14
0 0250 9 686E+13
0 0375 8s38E+13
00575 8788E+13
00850 603E1t3

5 7244E-09 1.387 57 2,330 33 0 OOE+00 7 94E-06
I 3124E-32 1,387 57 2,330 33 0 OOE+00 I 82E-29 3 06E-29

2,330 33 0 OOE+00 3-29E-04 5 52E-04 01
0 OOE+00 7.22E-02 1.21 E-01 02250 4 749E+13

5 30E-02 8 90E-02 I 0 3750 2299E+13
+02 1 13E+03 05750 3157E+14

3 4477E-06 1.387 57 2.330 3 8 03E-03 0 8500 4422E+13
Cs-137 2 8731E+OO 1.387 57 2.33033 8.226E+12
Eu-i 54 8 2053E-02 1,38757 2,33033 0OOE+600 1.' 3450E+11
Eu-155 3 9134E-02 1.387 57 2.330 33 0 OOE+00 5 4

E-03 1,387 57 Z330 33 0 OOE+00 9 36tE+00 1 57E+01
2,330.33 0 OOE+00 I 47E+01
2,330.33 0 006+00 1 04E-03
2,330.33 0 OOE+00 3 97E+02
2.33033 0 OOE+00 I 32-02

2 47E+01
1 75E-03 50000 1 380E+03

Kr-85 8595E-01
NP-237 9 5479E-06 1.387 57
Pa-231 9297E-10 1.387 57 2.33033 0 OOE+00

6 66E+02
2.22E-02
2 0E-136
8 76E-09

5 93E+03
4 79E+01

11 000 1 734E601

7 0000 1 539E+02 L
I-i

Pb-210 3 7609E-12 1,387 57 2.330 33 0 O0E+00 5
2 5452E+00 1,387 57 2.330 33 0 OOE+00 3 53E+03
2 0550E-02 1,387.57 2,330 33 0 0OE+OO 2 85E+01

0 OOE+00 5 94E-01 998E-01
PU-240

PU-241 6 8764E602 1,387.57 2,330 33 1
Pu-242 3.6329E-07 1,387.57 2.330 33 (
Ra-226 3 8045E-1 1 1,387.57 2,330 33 (

5 69E-01
1 60E+02
8 47E-04
8 87E608
6 97E.12

3 OOE+00 5 28E-8
Ra-228
Ru-1 06
Se-79

2,33033 0 OOE+00 415E-12
O OOE+00 2 64E+02 4 44E+02

Sn-126 1 1574E-05 1.387 57
Sr-90
TC-99
Th-229
Th-230
Th-232
TI-208

2 7505E+00 1,387 57 2,330.33 0 OOE+00

3 01 E-02
2 70E-02
6 41 E.03
9 84E-01
4 39E-09

04 1,387 57 2330 33 0 OE+00 5 86E-01
1,387 57 2,330.33 0 0OE+00 2 62E-09

2;330 33 0 0E+00 2.36E-05 3 97E-05
2,330 33 0 O0E+00 1 08E-11 82E-1 1
2,330 33 a 0WE+00 6.t1 E-05 1.03E-04

t -. --
Iou . U WtZuu i.Ozt-.J4 3 0o6-04 nhermal Power

U-233 1 9564E-09
U-234 1 8371E-04
U-235 -2 7235E-06
U-236 1-5493E-05
U-238 -4.2851E-09
Y-90 2.7505E+00
Other Rad On..C..de.

nnocnn-.-.- t,4A ACP^
U Wt+uU Z7f1 ir- 42b5E-0

255E-01 4.28E-01
Nominal Heat Bounding -

Output Heat Output
(Wats) (watts).'387.57 1 17E-03 95E-03

2 15E-02 61E-02 I 7.4E++1 1 15E.02

79E.05 Total Total
1,387.57 2,

1-

Ill. Teanate Selection Sunanv. Btmur Sumeary. and Checks
i =o =

I iemogate selection Su
From SFD

Reactor M o r UGRT WATER
Fuel Cladding A

BOL HM Constituents U
80L Enrichm nt % 93 00001005

Used Basis for Parameter DIfferences: LUGlf HWATER

ALUM

U

60 to 100

[Bumup Summary (MWd)'

From SFD
Nominl_

Boundhga

Estmated

1,38757

2330233

Basis for burnup used in estimate: L
Niornid a lbiuup crLeo le the heavy meAW mass desvoyed
Bondirg9 tnti calolated asstavg at SO heavy netal bared I

Estimated Bumupl
Given BumunBumup Muttibier Estimated EOL HM/Glven EOL HU

I I 1 0Nominl t_
Sotinding_

179
3.01

'Reaetor shutdown, core removal storage. stippgng or 0oe date corfimilrig that irradation ceased lor tuel

'Total burmup for all fuel assodated with tis worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdM4T)

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

I . Fuel and Template -iarca-ion

Fuel Nme- FRR MTR4O (UALX-HEU) TURKEY
SNF ID# 642

Fuel Units & Descr 2 - MTR TYPE
Heavy Metal Mass OL=0 366kg EOL-0 196kg

ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

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

'Template Bumup(MWd) 3672
Template SOL Heavy Metal Mass (MT) 0 00116689

TemplateDecayTime Syears

Estimated
Canister usage

18"xI0
I-0O0 8-

-

U. FstimatesI , -̂  m - X.. b y V. - - Y. -_ Gamma sources

Radionuclide

I Photon Total

CN/lWd Frm Nominal Bounding Fuel Initial Activity Nminal Fuel Bounding Fuel - Energy Photons/sec

Template Fuel Bumup (MWd)
2 

Bumup(MWd)'-- (Ci) -Inventories(CI) Inventones(Ci) L Group (boundring)

tA545E-10 160999 321.99 0 0OE+00 2 34E-08 468E-08 Avg MeV

1.1190E-03 160999 321.99 OOE+00 1 60E-01 360E-01 00150 6.212E+13

4.5425E-07 160 99 321.99 O00E+00 7.31-05 1 46E-04 0 0250 1.338E6+13
- - - - -i --- - --

_ Ac-227
Arr-241
Amn-242m
Am-243
C-14
0.36
Cm-243
Cm-244
CO-60

E.06 160 99 2 1t60E-04 I 00375 1k1 ~i+ 1 3

244E-09 160 99 22E-07 84E-06 00575 1.214E+13

1.3124E-32 160 99 O :2 11E-30 123E-30 00

2 3676E-07 I 0 00E+00 - 3 81E-05 7 62E405

5 2042E-05 0OOE+00 8 38E-03
01250 6704E+12
02250 6 561E+12
0.3750 3 176E+12
0.5750 436+13

3 8208E-05 32199 0 00E+00 615E-

Cs-134
Cs-135

- Cs-137
Eu-154

321 99 0 OOE+00
160 99 321 99 1 1E03 I 08500 6109E+12
160 99 321 99 925E+02 t2500 1 t37E+12

-02 160 99 E+01 2.64E+01 1 17500 4767E+10

3 9134E-02 160 99 +00 6 30E+00 2126E+0O

6 7429E-03 I +00 1.09E+00 2 17E+00

I H-3 1 0599E-02 1

* 1-129 7.5300E-07 1
Kr-85 2 8595E-01 1

i Np-237 9 5479E-06 i

_- Pa-231 89297E-10 1
I P2210 37609E-12 1

Pm-147 2 5452E+00 1
Pu-238 2 0550E-02 1

0 00E+00 1.71 E+00 3 41 E+00

22500 9 997E+10
2.7500 5 752E+0
3 5000 6.379E+07
5 0000 1.907E+02
70000 2.126E+01
t11 0000 296E00

0 00E+00 121E-04
321.99 0 00E+00 4 60E+01
321.99 0 00E+00
321.99 I

6
60 99 321.99 E10 1.21E-09

E+02 8 20E+0260 99
t60 99 3 31 E+00 6 62E+00

42838E-04 1609 9 0 00E+00 6 90E-02
0 00E+00 3 93E-02

1.38E-01

PU-240
Pu-241
PU-242
Ra-226
Ra-228
Ru-1 06
56-79

I Sn-126
1 Sr-90

TC--99
Thi-229
Th-230
Th-232
71-208

- U-232

2 4401 E-04
6 8764E-02 i99 32199 000E+00 111

3 99 321 99 0 00E+00 5.85
- 160 99 321 99 0C

160 99
160 99
160 99
160 99

0 6 12E-09 122E-08
0 4 81E-13 9 63E-13
i 3 07E+01 6 14E+01
0 2 08E-03 417E-031.2936E-05

1 1574E-05
2 7505E+00

321 99 000E+00 1 866E-03
321 99 0.00E+00 443E+02
321 99 0.00E+00 6 806.02

3 73E403

299 321 99
160.99 321 99

0

16099
4 4063E-08 160 99

2 74E-06 5A9E-6
I 266-12 2.52E-1
7 096-06 1 425
2.12E-05 423E-05 Thermal Power

3 15E-07 6 30E-07 fNominal Heat , Bounding
' 160 99

160 99
I e-sqirli 1I6A CA

16099
0 00E+00 2.96E-02
7 35E-04 2.96E-04

5 92E2-0
7 35E-04

72J-235

U-236
U-238
Y-90
Other Rad6

-2 7235E-06 160 99

1 5493E-05 160 99 321 99

-42851E-09 16099 000
2 7505E+00 160 99 321 99

0 006+00 2.49E-03 4 99E4-03-
8 60E-06 7.91E-05 8 60E-06
0 00E+00 4 43E+02 8 86E+02

&28E+02 1 66E.03

Output - , Hat Outrput
I (Watts) (Watts) I

2 16E.00 -I 63E+01
Total Total

arnup b . ;ai - Pa rete f-

lBass for Pararneter Differences:_Reactor Moder a1 uGf[r W~
Fuel Cladding- LUM

OL H"U Constituents U
80L Enrichment % 1 92 9999967

Used
UG014 WA1ER

ALUM

I
6010100 I

L.

IBumup Summary (MWd)_
From SFD Estimted

Nominal Est (a 9e

Bounding 3219.

_ Basis for burnup used In estimate

u Nmha bumup catoilted trom te heavsy Rmetl mas destoyed
99 80Uic bump assmed to be Ncm ecenal bumup -

I = :I
Estimated Bumup/

Given BumupBumup Mutiplier Estimated EOL HlMGIven E0L HM
I Uni

Io m al1 40 1 . .

I Boundg 2.0
'Reactor shutdown, core removal, storage. stapping or other date conlirming that irradation ceased for fuel

I �j

*Total bumup tor an fuel assodated wIfi this worksheet must be d vlded by 6OL heavy metal mass to get spectic bumup vatues (MWdi)
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Fuel Radionuclide Inventory Worksheet
L Fud ant Template Infcrnio X -

Fuel Name: FRR MTiR- (UALX-LEU) PORTUGAL
SNF ID 11 541

Fuel Units & Descr 3 -ASSEMBLY
Heavy Metal Mas: OL1 35kg EOLt135kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimates as of 2010

Template ATR (Ught Water. Alum. 60 to 100%. U)
'Template Bumup(MWd): 3672

Template SOL Heavy Metal Mass (MT), 000116689
Temnlate Decay Time S years

Estimated
Canster usage:

18x10`
01O3-

U. Estimates _ - m X. - _xb b y y, Gamma Sources

- _ . .. Photon Total
CMifWd From Nominal Boundmng Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see

Radionucride Template Fuel Bumup (MWd)t Bumup (MWd)O (Ci) Inventones(Ci) Inventories(CO) Group (bounding)
Ac-227 1 4545E-10 - 25 57 51 14 0 OOE+00 3.72E-09 7 44E-O9 Avg MeV
Am-241 1 1190E-03 2557 5114 0 OOE+00 2 86E-02 572E-02 00150 9866E+12
Am-242m 45425E-07 2557 5114 OOOE+OO 1 16E-05 232E-05 0 0250 2125E+12
Am-243 1 4921E-06 2557 5114 OOOE+O0 382E-05 763E-05 00375 1961E+12
C-14 5 7244E-09 25 57 51 14 0 OOE+0O 1 46E-07 2 93E-07 o 0575 1 929E+12
CI46 1.3124E-32 25 57 51 14 OOOE+00 3 36E-31 671E-31 0o050 1230E+12
Cm-243 2-3676E-07 2557 51.14 0OOE+00 6 05E-06 1 21E-05 50000 311SE3t2
Cr-244 532042E-05 25 57 51 14 0 OOE+00 9 33E-03 2 6E-03 o09 t D2E.12
Co-60 3 8208E-0S 2557 5114 0 00E+00 977E614 1 95E-03 03750 5044E+1
Cs-134 41 693E-01 2557 51 14 000E+00 1 25E+01 249E+00 05750 6929E+t2
Cs-135 344T7E-06 2557 51 14 0 OOE+00 8 82E-05 1 76E-04 08sco 9703E+tt
Cs-137 2 8731E+00 2557 5114 OOOE+0 2 7 -35E+01 S 47E+02 100 1805E+t
Eu-tS4 82053E-02 2557 5114 0 OOE+00 2103E+00 420E+00 17500 7570E+0
Eu-155 3 9134E-02 25 57 51 14 0 OOE+00 1 OOE+0O 2 O1E+-0 22200 1 588E+10
Fe-55 6 7429E-03 2557 51.14 0OOE+00 I 72E-01 345E01 27500 9135E+07
H-3 1 0599E402 25 57 5114 0 OOE+00 2471E-01 5 42E-01 35000 103E+7
1-129 75300E-07 2557 51.14 0OE+00 1 93E-05 385E-05 scooo 3113E0E1
ir-85 2 4595E-01 25 57 51.14 0 OOE+00 7 31.E+00 2A6E+01 7 600 3.473E+OO
ND-237 95479E-06 2557 51.14 000E+00 244E-04 488E-04 t1e0000 3917E
Pa-231 8 9297E-10 2557 51.14 0 0OE+00 2 28E-08 4 57E-08
PU-21 0 37609E-12 2557 51.14 0002+00 4 9762E-0 I 92E-10
Pm-147 -25452E+00 2557 51.14 0 OOE+0O 6 51E+01 1530E+02
Pu-238 2 0550E-02 2557 51.14 00OOE+00 5325E-041 05E+OO
Pu239 4.2853E-04 2557 51 14 3-OOE+06 1.10E-02 2.19E-042
Fu-240 24401E-04 2557 51 14 OOE+00 6 24E-03 1425E-02
Pui24t 6e8764E-02 2557 St 14 OOOE+O 1.76E+C0 352E+0
Pu-242 3 6329E-07 25 57 51 14 O OOE+OO 9 29E-06 1 86E-05
Pa-226 3.8045E-1 1 25 57 51 14 O OOE+OO 9 73E-I10 1.95E-09
Ra-Z28 2 9902E-15 25 57 51 14 O OOE+OO 7 65E-14 I 53E-13
Ru-106 I19055E-01 25 57 51 14 O OOE+OO 4-87E+00 9 74E+OO
Se-79 1.2936E-05 25 57 51 14 O OOE+OO 331tE-04 6 62E-G4
Sn-1126 1 1574E-05 25 57 51 14 O OOE+OO 2 96E-04 5 92E-04
Sr-90 2.7505E+00 25 57 51 14 O OOE+OO 7.0E+01 1 41E+02
Tc-99 4 2239E-04 25 57 51 14 O OOE+OO 1.08E402 2 16E-02
Th-229 I 8848E-12 25 57 51 14 OOO0E+OO 4 82E-1 1 9 64E-11I
Th-230 1 7042E-08 25 57 51 14 0 ooE+oo 4.36E407 8 72E-07
Th-232 7 8132E-15 25 57 51 14 O OOE+OO 2.00E-13 400OE-13
Ti-208 4 4063E-08 25 57 51.14 0 OOE+OO 1.13E-06 2.25E-06
U-232 I13151E-07 25 57 51 14 O OOE+OO 3-36E-06 6 73E-06 Thermal Powver
U-233 I 9564E-09 25 57 51 14 0 OOE+OO S OOE-08 I OOE-07 Norninal iMeat Boundmig
U-234 I 8371E-04 25 57 51 14 O OOE+OO 4.70E-03 9 39E-03 Output Heat Output
U-235 -2 7235E-06 25 57 0 00 S 83E404 5.14E-OA S 83E-D4 (Watts) (Watts)
U-236 1 5493E-05 25 57 51 14 0 OOE+OO 3 96E-04 7 92E-04 t3tiE+oo 2.59E+oo
U-238 -4.2851E-09 25 57 0 00 3 63E-04 3 63E-04 3 63E-04 Total Total
Y-90 2 7505E+00 25 57 St 14 0 OOE+OO 7 03E+01 1 41E+02
Other Radionuclides 1 32E+02 2 63E+02
m. TSmlte Sdl__ti___ Su__t_, sur__p s__y, and hecksSf-
Template Selection Summary

FroI SFD Ued Bash for Parameter Drifferences:
actor er UGHT WATER LIGHT WATER Th1s Terreiate was M tor the lowsNg reasons:

Fuel Ckscklu ALUM ALUM This ed nalches cn til parwieiens exoxp edent
SOL HU Constituents U U

SOL Enrichment % 20 0000013 to 100

Butnup Summaty (MWd)' |Basis for bumup used in estimate:
From SF0 Estawated |

Nomnal | L E 25.57 NWmal buri u anseraed k be 2% of Bba"y metal mass.
Bound |5114 BUrg bum aSUe ItD be 1twceamlit bumup

Checks

Estimated Bumupl
uonupialtlipin GwennBurup Estated EOLH___Gi__EOLH0

NoGninai B6 t E 98E
Bounding o 012

'Reactor shlulown. core removal. storage, shipping or other date corbirmtm Biat irradati ceased for fuel.

'Total burnup forntil tuel associated wrlh thIs woriesheet must be divided by i30L theavy metni mass to get specafic humup values (tMlHdMT)

L
I-Is

LI
L
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