
Fuel Radionucilde Inventory Worksheet - - I

iL Fuel and Template Infimiationz,
Fuel Name TRIGA (FUP) U OF WI

SNF PD# 1035
Fuel Units & Descr: 9 - ELEMENT
Heavy Metal Mass BOL=1573kg EOL=1 573kg

I ROD Storage Sie- INEEL

'Fuel decay start date 2035
Estimates as of. 2030

Temptate- TFIGA-FUP (LW/U-Zrx SST 60 to 100%/ U)

'Template Burnup(MWd) 66R52
Template BOL Heavy Metal Mass (MT) 0 000196

Template Decay rme 5 years

Estimated
Canister usage

18"xl0
0 08

11. Estimates , ..- m Xn X. b 6 Y. Y. Gamma Sources

Photon Total

Ci/MWd From Nominal - Bounding Fuel Initial Activrty , Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (Wd9 Bumup_(MWd2 (Cl) lnventouisCI) Invetones(C_) Group (bounding)

Ac-227
110A 54 uOriu toot-AAA ^ AI.

59132 118 14 u Out+Wv 1 b~s

59 32 11864 0.00E+00
-05 5932 11864 I 0250 4.201E+12

E-05 5932 11864 3 00375 3716E.12

1 2590E-04 5932 11 1 49E-02 0 0575 3 709E+12

2 6624E-06 593 1 58E-04 3 16E-04 I 0 0850 2 308E+12

Cm-243 3 8244E-05 2 27E-03 4 54E-03 I 01250 1 853Et12

Cm-244 4 1OlOE-03 0 00E+00 2 43E-01 4 87E-01 I 02250 1 961E+12

Co.60 118 64 0 00E+00 7 36E+01 I A

Cs-1 34 5932 118 64 0 00E+00 3 5

5932 11864
.+00 59 32 118 64 3 25E+02 12500 1141E+13

6.4 Eu-15,
E-1 51,
F-55

i H-3
1 1-129

-j Kr-85
I N-9q

1 2324E-01 59 32 11 1 46E+01 1 75Y 1tS26E+10

5 3037E-02 59 32 315E+00 629E+00 22500 1-196E+10

7 9555E-01 89I 0 0OE+OO 4 72E+01 9 44E+01 2 7500 1.085E+08

0 0OE+OO 625E-01 1 25E+00 | 3Sooo 127E+07
0 008-00 4.23E-05 8 46E-05 | 5 oDo 3 059E+03

1 0531E-02
7 1287E-C

118 64 0 OOE+0 O 1 48E+01 2 96E+01
7 118 64 0 OOE+00 7.19E-C 1

37.7.

Pa-231
- PD-210

0 ! Pm-147

Pu-239
Pu-240
Pu-241
Pu-242

59 32 118 64 0 OOE+00 6.66E-C
E-14 5932 11864
.+00 59 32 118 64 1.34E+02

5 4826E-02
1 4056E-03
1.1 536E-03

1 64 0 OE+00 3-25E+00 6 50E+00
1 64 0 OOE+00 834E-02 1 67E-01
164 0 OOE+00 6 84E-02 1 37E-01

118 64 0 OOE+00 2.55E+Ot

59 32 118 64 0 OOE+00 2 96E-04
59 32 118 64

E-11 59 32 11864
11864

Sn-126
Sr-90

_ Tc-99
Th-229
Th-230

1.0343E-01
1.2832E-05
12090E-05
2.5646E+00
4 0319E-04

59 32
59 32

0OOE+00 142E-11 285E-11
O.OOE+00 1 08E-09 2 16E-09
0 OOE+00 614E+00 123E+01
0.00E+00 7 61E-04 1 52E-03
0 OOE+0O 7 17E-04 1 43E-03
0.OOE+OO 1.52E+02 3 04E+02

118 64 O.OOE+OO 2 39E-02 4 78E-02
118 64 O.O0E+OO 4 59E-09 918E-09
11864 000E+OO 724E-09 145E-08E-10 59 32

:-11 59 32 11864
11864I 4313P-07 -59 32

2 83E-09
1 70E4-05 j
4 97E-05 I Thermal Power

U-233
U -234

4 1927E-07 59.32
6 8491E-08 59.32
2 0189E-06 59.32

4 06E-06 8-13E-06
1 20E-04 2 40E04
222E-03 2.38-03E

Nominal Heat Beounetding
Output Neat Output

(Wafts) (Wafts)

11864 OC

_ _ _ . _ _= _ _

U-235
U-236

-2 6572E-06
1 3575E-05

59.32
59 32 118.64 8 05E-04 1.61 E403 3 89E+00 7.78E+00

-221#9-tOr OSX
-22698Et-085 oil 3z

Y-90 2 5646E+00 59.32
Other Radionuclides

. Template Selectio Suemury. Btn-np Susnurey. and Cheks
Template Selection Summary

FlreF) } t _ E

Reactor Modtr LW AND U ZIRC HYDRIDE LW ND u ZIRC HYDRIDE

Fuel Cladding 551 SSTDU
BOL NM Constituents U i U

It r.m Fnrk.hm nt0.059 91X483 Io 1001

E-04 159E-04
E+02 3 04E+02
E+02 423E+02

Total Total

2 11E

# I,

lasis for Parameter Differences:

L- Burnup Summary (MWd)f Basis for burnup used In estimate:
From SFD EsteMated

Nominal 59~ 3 l T xnp taken directly krm SFD iwefd lo Mr;d)

Bounding tt8 6 ui asmried lox d be tW" nomal3 hmp

Checks _

Estimated Bumut/
Bumup Multiplier Given Bumup Estemated EOL HN/Given EOL HM

Boun01Og 0 09

'Feactor shutdowr core removal storage. sheppg or otrer date conhiming that Irradiatori Ceased lor tee

'Total bumup for alluel associated wif this worksheet must be dvided by OL heavy metal mass to get specific bumup values (MW rUT)
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Fuel Radionuclide Inventory Worksheet
L Fudl and Template Infonimioas <.

Fuel Name TRIGA (FLIP) UNIV OF WISCONSIN
SNF ID t# 242

Fuel Units & Descr 92 - ELEMENT
Heavy Metal Mass 80L18 032k9, EOL.15 53kg
ROD Storage Site: INEEL

'Fuel decay start date: 2035
Estimates as of: 2030

Template: TRIGA-FLIP (LW/U-Zrx, SST. 60 to 1000%, U)
'Template Bumup(MWd): 66 52

Template 80L Heavy Metal Mas (MT): 0 000196
TemLate Dewy Time: S yars

Estimaled
Canister usage

18 xo1'
r 083

11. Estmnaitres - m X. x, b Y. y. Gamma Sources

CQMWd From
Template

IPhoton Total
Nominal Bounding Fuel Intial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Bumup (MWd)
2

Bumup (MWde (Ci) lnventores(Ci) InventoriesCi) I Group (bounding)Radionuclide
Ac-227
Am-241
Am-242m
Am-243
C-14

2 8488E-10 2,378 33 4.756 66 0 OOE+00 6 78E-07 1 36E-06 J Avg MeV
7 5767E-03 2,378 33 4.756 66 0 OOE+00 1 80E+01 3 60E+01 00150 7 675E14
24459E-05 2.37833 4.75666 000E+00 582E-02 t 16E-01 I 00250 1684E.14

- --- - --. .-- -1 . --5
Z.378 33 4.7f bff U tu 7 37t-tra I qlm-Ul I uvilo r %9014- -- - - --

1 2590E-04 2,378 33 4.756 66 0 00E+00 2 99E-01
Cl-36 2 6624E-06 2,378 33 4.756 66
Cm-243 3 8244E-05
Cm-244 41
CO-60
Cs-I 34

2.378 33 4.751
2,378 33 4.751
Z378 33 4,751
2.378 33 4.751
2.378 33 4.751

3 66 0 OOE+00 1 56E+03 3 11E+03 I 0 5750 6 493E+14
3 66 0 WOE+00 4 70E-02 9 40E-02 I 88500 1 191E+14

2 7375E+00 2.378 33 4.75666 0wOOE+00 651E+03 t30E+04 t 12500 4 5758E14
1 2324E-01 2,378 33 4,756 66 0 00E+00 2 93E+02 5 86E+02 1 7500 6120E811
: _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

Eu-1 55 c qrSQ7=1Vl #> <7Q 0<

53u37t-uz Z,371o 3j

Fe-55 7 9555E-01 2.378 33
H-3

4,756 66 0 WOE+00
4,756 66 0 0WE+00
4,756 66 0 00E+00
4,756 66 0 OOE+00
4,756.66 0 OOE+00

1-129

1 26E+02 2 S

I 70E-03 3 39E-03
3 5000 5 11 8E+08
5 0000 1.2288+05
70000 1 411E+04 _

11 0u00 1 619E+03
594E+02 1 19E+03

1 2t21E-05 2378.33 4.756 66 0 00E+00 2 88E-02 5 77E-02 I
1 1230E-09 2,378.33 4,756 66 0 OOE+00 2 67E-06 5 34E-06

Pb-210 61636E-14 2,378.33 4,75666 000E+00 1 47E-10 293E-10
Pm-147 I 1302E+00 2.37833 4,756.66 0 00E+00 2 69E+03 5 38E+03
Pu-238 5 4826E-02 2,37833 4,756 66 0 O0E+00 t 30E+02 2 61 E+02
Pu-239 1 4056E-03 2,378.33 4.75666 000E+00 3 34E+00 6 69E+00
Pu-240 1 1536E-03 2,378.33 4,756.66 000E+00 2 74E+00 5 49E+00
Pu-241 4 2995E-01 2,378.33 4.756 66 000E+00 1 02E+03 2 05E+03
Pu-242 4 9910O-06 2,378.33 4.75666 0 00E+00 1 19E-02 2 37E-02
Ra-226 2 4008E-13 2,378.33 4,756 66 000E+00 5 71 E-10 1 14E-09
Ra-228 I 8220E-11 Z378.33 4.756 66 000E+00 4 33E-08 8 67E-08
Ru-,106 1 0343E-01 2,378.33 4.756 66 OOOE+00 2 46E+02 4 92E+02
Se-79 1 2832E-05 2.378.33 4.75666 000E+00 3 05E-02 610E-02
Sn-126 1 2090E-05 2,378.33 4,75666 OOE+00 2 88E-02 5 75E-02
Sr-90 2 5646E+00 Z378.33 4,756 66 0.00E+00 6 10E+03 1 22E+04
Tc-99 40319E-04 2,37833 4,75666 000E+00 9 59E-01 1 92E+00

TO 4 7 7F17=C~rS e n~a qq s .D0 aV On ~ n -arn

I

I Th2 7 7375t-1 1 z237-33 4,/bbo tb I

Th-230 1.2211 E-10
Th-232 2 3842E-11
Tt-208 1 431 3E-07
U-232 4 1927E-07

U-233 6 8491E-08
U-234 2 0189E-06

2,378.33 4.756 6

2,378.33 4,756 6 Thermal Power
Nominal Heat Bounding

Output Heat Output
EWattsl (Wattsl

4 80E-03 9 60E-03
. . __ _ __ _ __ _ __

U-235
U-236

2 09E-02 2Z72E-02
E+00 3.23E-02 6464-02 I 156E+02 - 312E+02

-- - -- -- - --- -- I - - - - - -
I otal 10191-43 1 77E-43 1 82E-03 T otalj T otal

?.5646E+00 2,378.33 4.75666 OOOE+00 6 10E+03 1.22E+04
Other Radionuclides 8 47E+03 1 69E+04

I11. Teplate Selection Sumaury. Burnup S-m ana d Checks __^

Template Selection Summary
From SFD Used Basis for Parameter Diflerences:

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding SST SST

BOL HM Constituents U U
BOL Enrichment % 69 89795918 60 to 100

Bumup Summary (MWdf Basis for bumup used in estimate,
From SFD Estimated

Nomhial 50996 2.378 33 Ncwrim hmnu caWllated trom te heau metl mmas destrmed
Bounding 4 B758 66cmuVg bunm assued lb e ae mi bntti.

|Checks - I

Li
I

Estimated dBumupt
Bumup Multiplier I Given Bumup

0391 486
0 781

Estimated EOL HM/Given EOL HNM
i I DDNominal

Bounding
'Reactor shutdown9 mrs removal, storage shapping or other date coniirming thart radahlon ceased for uet

'Total burntrp tor all fuel assodated with tts wor*sheet must be dvided by 80L heavy metal mass to get speeofic bumup values (MWdUMT)
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Fuel Radionuclide Inventory Worksheet I I

L Fud and Template Infornetion ,
Fuel Name TRIGA (FUP) WSU

SNF 10 8 243
Fuel Units & Descr 78 - ELEMENT
Heavy Metal Mass EOL=15288kg EOL.13.291kg
ROD Storage Ste INEEL

'Fuel decay start date 2035
Estimated
Canister usage

tI8"x10'
0 070

Estimates as of. 2030
Template TRIGA-FUP (LW/U-Zrx. SST. 60 to 100%. U)

'Template Burnup(MWd) 6652
Template BOL Heavy Metal Mass (lIT): 0 000196

Templtae Decay Time: 5 years
-

U. Estnmates m x. X. b Y. Yb Gamma Sources

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

Template FuelBumup(MWd Bumup(MWd)' - (Ci) - lnventodea(CI) Inventodes(CI) I Group (bounding)Radionuclide
1,0:3 iv. --- - --

Ac-227 2 848Et-tO 1,897 80 4,1~b bo
;_ - . 7 I1 - --

1 08E-06 Avg MeV
288E+01 00150 6124E+14
9 28E-02 I 00250 1 344E+U4

AM-241 7 o76oEc0 ],au( l

Am-242m 2 4459E-05 -02

Am-243 +00 5 88E-02 1 18E-01 I 00375 1 189E+14

C-14 0 0 OOE+00 2 39E-01 4 78E-01 I 00575 I 186E+14

CF-36 3.795 60 0 00E+00 5 05E-03 1 01E-02 0 0850 7 383E+13

- Cm-243 3.795 60 0 O0E+00 7 26E-02 1 45E-01

Cm-24 1.897 80 3,795 60 0 0OE+00 7 78E+00
E+00 1.897 80 3,795 60 0 00E+00 2 36E+03

6 5454E-01 1.897 80 3,795 60 0 0OE+00

1 56E+01
4 71E+03
2 48E+03
7 50E-02
1 04E+04

01250 5928E+13
02250 6274E+13
0 3750 3131E.13
0 5750 5181E+14
0 8500 9505E.131 9753E-05 1.897 80 3,795 60

Cs-137 2.7375E+00 1,897 80 1 2500 3.651E+14

EU-154
Eu-i155

11 4 68E+02 1 7500 4 883E+11
3 00E+00 1 01E+02 2 01 E+02 I 2.2500 3S828E.11

Fe-SS OOOE+00 1 51E+03 3 02E+03 2 7500 3.470E+09

ti-3 1 0531 E-02 1,897 80
1-129 7.1287E-07 1,897.80

- Kr-85 2 4955E-01 1,897.80
No-237 12121 E-05 1,897.80

3.795 60 0 00E+00 2 00E+01
3,79560 OOE+00 1.35E-03
3,795 60 0 C
3,795 60 0 C 1 0000 1.292E+03

Pa-231
Pt-21 0

Pu-239
Pu-240
Pu-241

- Pu-242

Ra-226

1 1230E-09
6 1636E-14
1 1302E+00

2.34E-10
1,897.80

2 14E+03 429E+03
O 1 04E+02 2 08E+02

3.795 60 0 OOE+00 2 67E+00 5.34E+00
3.795 60 0 O0E+CO 2 1 9E+00

E-01 1.897.80

Ra-228
Ru-106
Se-79

4 9910O-06
2 4008E-13
1 8220E-1l
1 0343E-01
1 2832E-45
1 2090E-05
2 5646E+00
4 0319E-04
7 7375E-1 I

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

3,795 60 0 00E+00 8 16E+02
3,795 60 0 00E+00 9 47E-03
3,795 60 0 OOE+00 4 56E-10
3,795 60 0 00E+00 3 46E-08
3,795 60 0 00E+00 1.96E+02
3.795 60 0 00E+00 2 44E-02
3.795 60 0 00E+00 2.29E-02
3795 60 0 00E+00 4 87E+03
3,795 60 0 00E+00 7 65E-01
3,795 60 0 00E+00 1 47E-07

4.38E+0o
1 63E+03
1 89E-02
9 11E-10
6 92E-08
3 93E+02
4 87E402
4 59E-02

1,897 80
1,897 80
1,897 80Th-229

Th-230 1.2211E-10 1,89780
Th-232 2 3842E-1 1 1,897 60
TI-208 1 4313E-07 1,897 80
U-232 4 1927E407 1,89780

O 3

2 32E47 463E-07
I 52E-08 9 05E-08
2 72E-04 5 43E-04
7 96E-04 1.59E-03 Thernal Power
1.30E-04 2.60E-04 Nominal Heat BoundingU-233 6 8491E408

U-234 2 0189E-06
U-235 -2 6572E-06
U-236 - I 3575E-05
U-233 -2-2698E-08

- Y-90 2 5646E+00
11F Other Radionucldes

3 83E-03 7.66E-03 Output' ' Heat Output

1,897

E42 181E-02 2.31 E402 Watts) ' (Watts)
E+00 2 58E-02 5.15E-02 1248.02 249E+02
E-03 15.0E-03 1.54E-03 _ Total Total

3.795 60 0 00E+00 4 87E+03 9.73E+03

I

Template Selection Summary

From SF0 Used

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZRC HYDRIDE
_Fuet Cladding SST SwST

BOL HM Constituerits U U
BOL Enrlchment %S 70 6010 100 _

j8urnup Summary EMd)' _e

IFrom SFD | Estmted A

6 76E+03 1.35E+04 I

Masts for Parameter Differences:

Basis for bumup used in estimate

Nominal

Bounding I
_

jChecks

1 ,870jN nal tIsnu catilaed trme te heavy metal mass destryed
3 795 tit heow assed to be tWem noeral tumip

Estimated Bumup/
Burnmup E Ibutp Given Bumup Estimated EOL HIWGIven EOL HNM

_ 371 4 391 1 oNominal
I - n~ _II - -- "' ''L _ _ _ _ _

'Reactor shutdown core removal, storage. shlpping or other date conrirming t81t IInadaton ceased for lust

'Total buimup for all tuel assodated with this wotsheet must be dvkded by 80L heavy metal mass to get specfic bumup values (MWdMT)
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<-

Fuel Radionuclide Inventory Worksheet
L Fud ela Template InformationsA r, ' ,

Fuel Nanw TRIGA (HIGH POWER) (HEU)
SNF D t 998

Fuel Units A Descr 4- ELEMENT
Heavy Metal Mass: EO 0 117hg EOL.0 117kg
ROD Storage Str. INEEL

'Fuel decay start date 1970

Estelmtes as of 2030
Temptitr TRIIGA-FLIP (LWAJ-Znx, S5T, 60 to 100-. U)

aTemptate Bumup(MWd) 66 52
Template BOL Heavy Metal Mass (MT): 0 000198

Template Decay rme: 50 years

Esirnated
Canister usage

18 x10'

11 Estimatesa. m X. Xb b Y. Yb Gamma Sources

di F Photon eg Total
CUIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel I Energy Phatons/sec

Radionuclide Template Fuel Bumup(MWd)' Bumup(MWd)p (Ci) lnventones(i
AC-227 20776E-09 222 444 000E+00 4 61E-09
Am-241 I 6777E-02 2 22 4 44 0 00E+00 3 72E-02
Am-242m 1 9919E-05 222 4 44 0 OOE+00 4 42E-05
Am-243 3 0848E-05 2 22 4 44 0 OOE+00 6 85E-05

i) bnventories(Ci) Group (bounding)

1 2521E-04 222 4 44 0 00E+00 2 78E-04
444 000E+00 591E-06 1 18E-05 00850 2498E610

44 0 00E+00 2 84E-05 S 69E-05 01250 1 6402E10
Cm-244 E-03 0o2250 2155E.10
Co-60 3 3494E-03 2 22 4 44
Cs-134 I7799E-07 222 444

0 3750 9 3790E+I
11

Cs-135 I 9738E-05 222 444 000E+00 4.38E-05 876E-05
Cs-137 9 6843E-01 222 444 0 00E+00 2.15E+00 420E200
Eu-154 32877E-03 222 444 OOOE+00 730E-03 146E-02

S

17500
9 8812E-05 222 4 44 0 00E+00 2 19E-04 439E-04 2 2500 1 025E+.4

444 000E+00 1 10E-05 2.20E-05 27500 1 727E204 /
1-1 1 87E-03 3.75E-03 3 5000 5 549E401
1-129 E-06 3.17E-06 5 0000 2 353E201
Kr-85 1 324E-02 7 0000 2 688E.00
Np-237 1.2375E4-5 222 444 1 0000 3 073E-01
Pa-231 3 2068E-09 222 4 44 0 002+00

U
Uj

Pb-21 0 1 0925E-11 222 4 44 0 00E+00 2 43E-11 4 85E-11

Pu-241 4 9354E-02 222 444 OOE+00 1 10E-01 219E-01
4 9910E-06 222 444 0OOE+00 1 11E-05 2 222E-05

11 2 22 4 44 0 0OE+00 6 51E-11 1 30E-10
444 02OOE+00 5230E-11 1 06E-10

Ru-tO06 1 71E-14
Se-79 1 2826E-05 E-05
Sn-126 1 9007.. 7, 4-O5_ _ _ _ . _ .

Sr-90 B 7913E-01 2 22 444 0 O2E+00 1 95E+00 3 902+00
4 0304E-04 222 4 44 0 OOE+00 8 95E-04 1 79E-03

222 4 4 0 OOE+00 9.75E-10 1 95E-09
0OOE+00 641E-09 128E-08

Th-232 1 06E-10
Tl-208 1.1027E-07
U-232 2.9871E-07
U-233 7.1407E-08
U-234 8 6801 E-06

222
. AA_ AA
4 90E-07

E-07 1 33E-06

7
222 I. . _ _ _ = - _ _

U-235 -2 6572E-06 2.22
U-236 1 3576E-05 222
U-238 -2 2698E-08 222
Y-90 8 7928E-01 222

0 00 2 35E-04

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
2 0E-02 5 lE-02

Total Total

4

1 E-05 6 03E-05

4 44 0 00E+OO
_ . . _ . ., - - . _ _ _ _ . _ _

Other Radlonucldes 21

£11. Iemotate Sdeection Su^mary. Buruna Sammur. and Check5s
Te.^toLte SeteWtton Sul
I i emotate selection Sui - 1I _ , ._ .. _ _ _ _ _ . _ .. _ _

From SFD Used Basts for Parameter Differencesr
ReFtur oderain LW ANDCU OSRCTHYDFUDE LWbANDaUaZsRCeHYDRIsE TheT e as paramteuJ rexcet nas (s

Rat MSST o a L Ais fuel dDches Ln at paraUCHD Es except ciaalieg (SST is crieervattms
BOL HM Constituents U U

BOL Enrichment % 93152 60 to 100

Ii

IBurnup Summary (MiWdr2 teasis for bumuo used in estimate: Ii
IJlmu Sumr .M d . , , - .rm50 sia

I
i-rom SFD 1 Estimatedt

22[Namnal tbmp asswned to be 216 d SOL heavy metal mass
4 4t4a11 ni braip assuaed to be twice raomral bmuip

e removal. storage, shipping or other daie confiming that Irradaton.

'Total burmup for all fuel associated wlth thiS worksheet must be dvldet by OL heavy metal mass to gel speoific buwup values (IWdNIT)
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Fuel Radionuclide Inventory Worksheet

L FueM ard Template Informatiom st- 4
Fuel Name- TRIGA (HIGH POWER) ROMANIA

SNF ID #- 302
Fuel Units & Destr 611- ELEMENT
Heavy Metal Mass EOL.27.067kg EOL-13 992kg
ROD Storage Site INEEL

'Fuel decay start date, 1978
Estimates as of 2030

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

'Template Bumup(Md) - 66 52
Template BOL Heavy Metal Mass (MT) - 0 000196

T-miate DOeev Time 50 years

Estmnated

Canister usage
18-xt10

5 50O

-- -. I .--a yn Yb iaaiflflia nources
'IL Ftirnte5 I- I m b Yn Yb Uamrn3 ziources

1- - - -- i o i bt

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Temolate Fuel Burnup (MWd)' Bumup (MWd)? (C) hnventories(Ci) Inventones(CQ)

rhoron 10141
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
Am-241
Am-242mr

2 0 24,854.25 0 OOE+00 2 58E-05 5 16E-05 Avg MeV
24,85425 0 00E+00 2.08E+02 4 17E+02 I 00150 1 203E+15
24.854 25 0 OOE+00 2 48E-01 4 95E-01 I 00250 2 486E+14

12.427.12 24,854.25 0 OOE+00 3 83E-0
)4 12,427.12 24.854 25 0 00E+00 1

E-06 12A42712 24,85425 000E+00
I 2813E-05 12.42

7
1

2
24,854 25

Cm-244 7 3361E-04 12,42712
Co-60 3 3494E-03 12,427 12
Cs-134 I 7799E-07 12,427 12

24,854 25 1 82E+01 02250 1 206E+14
+01 8 32E+01 0 3750 5250E.13

D 2 21E-03 4 42E-03 0.5750 8 955E+14

Cs-135
Cs-137

11 Eu- t54

1 9738E-05
9 6843E-01
3.2877E-03
9 8812E-05

g444F-nf

5 000E+00 120E+04 241E+04 t 12500 1057E+13
E+00 2 45E401 4 91E-01 I 08500 9 957E.12

24.854 25 0 0OE+00 4 09E+01 8 1, 2 670E.11
12,427 12 24,854 25 I
192 A7 19 24 8540 5 t

H-3 84381E-04 12,42712 2'

t 1-129 7.1287E-07 12,427 12 24
Kr-85 1.3624E-02 12,42712 24
Np-237 1.2375E-05 12,427 12 24

2,854 25 2 10E+01 3 5000 3 105.E05
8 86E-03 1 77E-02 5 0000 1 317E+05
I 69E+02 3 39E+02 7 0000 1 504E.04

0 00E+00 1.54E-01 3 08E-01 11 D000 1 719E+03

Pa-231 I 0 00E+00 3 98E-05 7 97E-05

Pta-210 24.854 25 0 00E+00 1.36E-07 2 72E-07

Pm-147 12.42712 24.854.25 0 00E+00 9 72E-02 1 94E-01
12.42712 24,854.25 000E+00 47

.-03 12,427 12 24,854.25 0C
1 1560E-03 12,427 12 24,854

Pu-241 4 9354E-02 12,4 E02 1 23E+03

Pu-242 4 9910E-06 E+00 6.20E-02 1.24E-01

Pa-226 0 00E+00 3 64E-07 7.29E-07

- Ra-2 12.427 12 24.854.25 0 OOE+00 2.96E-(
- 15 12.42712 24,w5425 0o

Sr-4O
L- TC-99

Th-229
Th-230
Th-232
Tt-208
U-232

1 .2826E-45
1-2087E-05
8 7913E-01
4 030t4E-04
4 3912E-10

12.427 12 24.854,25 0DC
12,427 12 24,854.25 0 0
12,427.12 24,85425 0 0

+00 tSOE-01 3 00E-01
+00 1.09E+04 2.19E+04
+00 S 01 E+00 1 00E+01

) 00E+00 5 46E-06 1 D9E-05
E,09 12,427.12 24,8E425 0 00E+00 3 59E-05 7 18EE-5
-t 1 12,427.12 24.85425 0 OOE+00 2 97E-07 5 94E.07

E-07 12,427.12 24,8425 0 00E+00 1.37E-03 2 74E-03
-07 12,427.12 24,85425 0 00E+00 3 71E-03 7 42E-03

E08 12,427.12 24,854.25 0 00E+00 8 87E-04 1 77E-03
E-06 12.427.12 24.854,25 0 00E+00 1 08E-01 2 16E-01

Thermal Power
Nomrinal Heat Sounding

Output Hiat Output
(Watts) (Watts)
1 57E.02 3 14E+02

: 9672E-06 12,427.12 000 545E-02
_ _ _= A _ _ _, _ _ _ _ _ _ _ _

I 3576E-05 12.427.12 24,854.25 0 00E+00
^ n,1 .e A 4 4 7 .1 V i ^Afl O

U-238 -226848-9 j
- Y-90 8 7928E-01

P Other Radionructides

'llt. Template Seection Stutnry ,;Bmu
i rTempoate Selectton Summary

12.427.12 V VL1 b Z.cM
12.42712 24.854,25 0 00E+00

nary. and CheckIs _________

3 42E-04 6 24E44 Total
1 09E+04 219E+04
1 20E+04 2 40E+04

Total

From SFD used I tasis or rarameter umeronees'
Reactor Moderator, LW AND U IC HYDRIDE LW AND U ZIRC HYDRIDE Tw 7eTlat wasneid brlr tbe trtowng reasons

Fuel Cladding =iCOLOY SST Tus Iei macSSes or at paramelers exstcl daddli ngST Is cotrwvate)
BOL HU Constituents U U

BOL Fnrkhmenl %- 9314 6010 100 r
II- L-

Bumup Summary (MWd)' Basis lor burmup used In estimate:
From SFD Estinmsted

Normia 12 427,12 Nor tnW calcuialW from bIe heavy metal mass desyed
Bounding ' 24.85425 teurdim bres assaured to be foe nosirbal bernup

Checks -

Estimated Burnupt
Sumup Muittpieer Given Burnup Estimated EOL HtWGiven EOL HM

Nominal i ii 100
Bounding Z 7

1

'Reactor steldown. core removal, storage shipping or other date conirming that Irradation ceased for fUe

'Total burnup for all fuel associated wih this worksheet must be divded by 0OL heavy metal mass to get specific bumup values (MWdSMT)

- tDOEtSNF/F8EP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infourmati ,on ,,

Fuel None: TRIGA (HIGH POWER) ROMANIA
SNF ID - 930

Fuel Units & Descr: 267 -ELEMENT
Heavy Metal Mass: BO.11 28kg: EOL=Saelkg
ROD Storage Site: INEEL

'Fuel decay strt date: 1999
Estimates as of 2030

Template: TRIGA-FUP (LWAU-Zrx, SST. 60 to IO0D%,' U)
'Template Bumup(MWd): 66 52

Template BOL Heavy Metal Mass (MT)' 0 000196
Temotate Decay Time: 25 Years

Estimated
Canister usage

18'x10'
241

11. Estimates . m X. Xi b y. y, Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)e Burnup (MWd)
5  

(Ci) Inventones(Co) Inventories(Ci) Group (bounding)
AC-227 I 0386E-09 5,93804 1124167 000E+00 617E-06 1 17E-05 Avg MeV
Am-241 1 4973E-02 5,93804 11,241.67 OOOE+00 889E+01 I 68E+02 00150 9881E+14
Am-242m 22324E-05 5,93804 11t24167 000E+00 1.33E-01 251E-01 00250 2046E+14
Am-243 30923E-05 5,93804 11,24167 OOOE+00 184E-01 348E-01 00375 1798E+14
C-14 12559E-04 5,93804 11241.67 000E+00 7.46E-01 1 41E+00 00575 1932E+14
CF-36 2 6624E-06 5,93804 11,241.67 0 00E+00 1.58E-02 2 99E-02 00550 1 153E+14
Cm-243 23527E-05 5,93804 1124167 0 OOE+00 I 40E-01 2 64E-01 01250 7874E+13
Cm-244 1 9092E-03 5,93804 11,241.67 OOE+00 113E+01 215E+01 02250 9962E+13
Co-60 89552E-02 5,93804 11,241.67 000E+00 532E+02 1 01E+03 03750 4324E+13
Cs-134 7 9074E-04 5,93804 11,241 67 0 00E+00 470E+00 8 89E+00 0 5750 7229E+14
Cs-135 19753E-05 5,93804 11,24167 0001E+00 1.17E-01 222E-01 08500 1215E+13
Cs-137 17243E+00 5,938 04 11,241 67 000E+00 102E+04 194E+04 12500 8223E+13
Eu-154 2 4609E-02 5,93804 11,241.67 000E+00 146E+02 2 77E+02 17500 3 414E+11
Eu-155 3 2456E-03 5,93804 11,241 67 0 00E+00 193E+01 3 65E+01 22500 4153E+08
Fe-55 3 8605E-03 5,93804 11,241.67 000E+00 2.29E+01 4 34E+01 z7500 5 679E+07
H-3 34305E-03 5,93804 11,241.67 000E+00 204E+01 386E+01 35000 3303E+05
1-129 71287E47 5,93804 11241.67 0 00E+00 423E403 8 01E.03 50000 1402E+05
Kr-a__6_8536E_02 5,93804 11,241.67 00oo+00 4070+02 7 700.02 70000 1 610E+04
Np_-237 12219E405 5,93804 11,241.67 000E+00 7.26E-02 137E-01 110000 1845E+03
Pa-231 20701E-09 5,93804 11,241.67 000E+00 123E-05 2 33E-05
PU-210 1 3279E-12 5,93804 11241.67 0.00E+00 7288E-9 49E8-0
P-147 587517E-03 5,93804 11,241 67 0000E+00 342E+01 647E+0 1
Pu-238 406828E-0 5,93804 11,24167 0 00E+00 2-78E+02 526E+02
Pu-239 1 4048E-03 5,938 04 110241.67 00E+00 834E+00 1 58E+0 1
Pu-240 I 1563E-03 5,938 04 11,241.67 O.00E+00, 6.87E+00 1 30E+01
Pu-241 1 6431E-01 5,93804 1124167 000E+00 976E+02 1 55E+03
PU-242 4299298-06 5,93804 10 41.67 0 -0E+00 96E-042 5 61E20-0
Ra-226 5 4390E-12 5,938 04 11.241 67 000OE+00 3.23E48a 6 11E-08
P.3-228 2 3437E-1 1 5,938 04 11.241 67 000OE+00 1.39E-07 2 63E-07
Ru-1 06 1 11151E-07 5,938 04 11,241 67 000OE+00 6 60E-04 I 25E-03
Se-79 I12829E405 5,938 04 11.241 67 000OE+00 7 62E402 I144E-01
Sn-126 I 2088E-05 5,938 04 11241 67 000E+00 7.18BE-02 I 36E-01
Sr-90 15935E+00 5,93804 11,24167 000E+00 946E+03 179E+04
Tc-99 4 0319E-04 5.938 04 11,241.67 000DE+00 239E+00 4 53E+00
Th-229 2a4023E-10 5,93804 1124167 OE+00 143E-06 2070E-06
Th-230 9 6948E-10 5,938 04 11,241.67 000OE+00 5 76E406 I 09E-05
Th-232 2m3857ES1e1 5,938e04 11u241m67 m O0E+00 lA2E-0`7 2s6dE-07
TF-208 I 3962E407 5,938 04 11,241.67 000OE+00 8.30E404 I 57E403
U-232 3 7943E407 5,938 04 11,241.67 0.00E+00 2.25E-03 4.27E403 Thermal Power
U-233 6 9814E408 5,938 04 11241 67 0.00E+00 4.15E04r 7 85E404 NomdinallHeat. Bounchngs
U-234 5 4059E406 5,938 04 11,241 67 000OE+00 3.21E402 608BE402 Output HeattOutpurt
U-235 -2 6572E406 5,938 04 0 00 238E402 8 03E403 2 38E402 (Watts) (Watts)
U-236 1 3576E405 5,938 04 11.241 67 000OE+00 806E402 I 53E-01 t.36E+02 Z58E+02
L'F238 -2-2698E-08 5,938 04 0 00 2 72E-04 1.38E-04 2 72E404 Total Total
Y-90 1 5935E+00 5,938 04 11,241 67 000OE+00 9 46E+03 1 79E+04
Other Radionucides I101E+04 1 90E+04
IIL Tem plate Selection Sumary, Buwoup Swrummr7, amucheckds .A1.^
Template Selection Summary

From SFD Used Basis for Parameter DrIferences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE Tin Template was teed kwI li0scmh g reasdr,

Fuel Cladting INCOLOY SST Ths tu maues ren al pmarleari except crdV (SST s ervivure)
OL Hl Constituents U U

BOL Enrichment % 9314636964 60 to 100

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

Nomm 5.938 rNoeauup calaed t icm the s metil mass deso
Sound., 11241 69 . tutem caliated assrmot all Bt. heavy metal butmxt

Checks

Estimated Bumupf
Sumup uunipl Given Bumup Estimated EOL HSVGnen EOL HM

Nominal 14| 100
Bounding 2 80

'Reador shutdown, core removal storage, shipping orfotler date confirmeig that Irradation ceased for tiuel

'Total tbunup for all tueil assocated wath tixs worksheet must he chided by 00L heavy metal mass to get specifc tumnup values (lMWdMd .

'9
1i

Li
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Revision 0

March 2003
Page D-206 D-585



Fuel Radionuclide Inventory Worksheet

;I.1uel and Template
Fuel Name TRIGA 20120 FFCR MNRC

SNF ID4 737
Fuel Units & Descr 6 - ELEMENT
Heavy Metal Mass BOL=2.462kg EOL=-2462kg

* ROD Storage Site INEEL

'Fuel decay start date 2035
Estirnates as of: 2030

Template: TRIGA-SS (LWAJ-Zrx SST 110 to 20% U)
"Template Bumup(MWd) 6 65

Template SOL Heavy Metal Mass (Ml)- 0000195
Temptne Dy rine 5 years

Estimated
Canister usage

18 x10
I 008

U

-

. Fstimates ' ' " m x. X, b Y. Yb I Gamma Sources

Ci/MWd From
Radionuclide Template -

Ac-227 8 5173E-10

Pl~o Total
Nominal Bounding Fuel Imtial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Fuel Bumup W d) Bumup (MWd (C) Inventones(Ce) Inventories(Ci) Group - (bounding)
- - ~ ------. ..-..- ~- '.----~

---- -- Y
i OO OWE uu+W O-Ut+WK t Wut+W AV9 Mev

Arn-241 3 00 00 0 +O 0 OOWE+W 0 00E+00

Am-242m 0 00 0 00 0 00E+00 0O0E+ 0 C

Am-243 000 000 0 OE+00 OC

C-14 4 000 000

000 ow

1 .7940E-07 000

000E+00 OWOE+00
000200 0 O0E+O
0OWE+00 OWIE+00
0OWE+00 OWE+00
0 0WE+W 0OWE+00

30352+06
I 01250 5 994E+06

1 6962E-06 000 0 O0E+OO I 02250 2 121 E+07

Cv-60 1 .2839E+00 0C 0 DOE+00 I 03750 5S293E+04

Cs-134 9 0541 E-02 +00 0 O0E+WO 002E+00 0 5750 2 604E+03

Cs-135 0.00 0 OOE+00 0 WOE+00 0 wE+00

Cs-137
'N Eu-154

000 0 OE+00 0 OOE+00
0 8500 4 065E+02
12500 2 427E+01
1 7500 1 198E+01
2 2500 6 879E+00

000 000 0 OE+00
000 000 0C

7 71a5B.0 nOW 2.7500 3 997E+00

H-3 I 1111E-02 000
1-129 7-3684E-07 0 00
Kr-S 2 5263E-01 0 00
Np-237 1 2427E-06 0 00

E+00 0 0E+WO 3.5000 3 573+00
0 O0E+OO OOWE+OO I 5 000 1t535E+00

OE+OD 0= OOE+00 OE+Oo 1 7 0000 1 767E-01

0 O0E+OO 0 OOE+00 0 OOE+00 I 11 0000 2 032E-02

Pa-231 0 00 0 OE+00 0 OOE+00 0 OOE+00

Pfl-210
I Pm-147
- _ Pu-238_

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

000 0 00 O OOE+00
3 000 0 00 0 OOE+00
3 0 00 C

2 1278E-03
1 0195E-01

000 0 OOE+00 00 OE+00

0 OOE+00 0 00E+00Pu-241
Pu-242
Ra-226

- Ra-228
Ru-t 06

0 OOE+00 0 OOE+00 0 OOE+00

000
000

0 00 0 OOE+00 0 O0E+Ot
0 00 0O2OE+00 0 0E+O
0 00 0 OOE+00 0.OOE+Ot9 1664E-02

0 02OE+00
0 O0E++00O
0 OOE+OO+
0 O0E++00o

O O OOE+200
_~~~ ~ *U__U-A AA1.30t8L-U0

12167E-05
2 6045E+00
4 4241E-04

000

000

0 00

uw

Sr-90
Tc-99
Th-229
Th-230
Th-232
TI-208
U-232
U-233

0 00E+00 0 OE+00
0 00 0 O0E+O0 0 OOE+00
0 00 0 OOE+00 00 0E+00

0 00 0 OOE+00 0 00E+00
Om noo nnOF O O7OOE+nO

0 002+00
0 0OE+00
0 W0E+OO
O OOE+O0noou - - - - - - -

3 000 0 00
3 000 0.00

O.OE+Oo 0 00E+00
00wE+OO 0 OE+00

0 W0E+C
0OwE+C

u u u A A A UIA^ t UiJ i
Ow DUOWI u uutz+V L

Thermal Power
Nominal Heat - Bounding

Output Heat Output
(watts) (Watts)
414E-05 4 44E-05

F ^n O On
-uf U UU V W .-

-2 6194E-06 000 000 I 05E-03

000 0 OOE+00
1 05E-03

12693E-05 0 00
- -- - -- n-3 63 tEL-08 O W OWV

I; y-90
Other Radionucbides

2 6060E+00 0 00 0 00

rnav. Brtmup Sunurmrv, andr hecks -- -. -

6 64E-04 6 64E-04 Total Total
0 00E+00 0 0E+00 I
0 W0E+00 0 00E+00

Ternptate Selection Summary
From SFD -- Used

Reactor Moderator LW AND U ZRC HYDRIDE LW AND U Z1RC HYDRIDE

FuelCladding SST SST
BOL HU Constituents U U

0OL Enrichment % 1976779631 10 to 2D 1

From SFD Estiumted

Basis for Pararneter DIferences:

Basis for burnup used in estimate:

I
f~ I eks

Nominal

Boundinol
0 00I Nnmsalbuts. W-en decltyrom SFD jvrted bt MM/i)

=udN a tur sed ID be twioe rnnomal b _es _

______________-_I__________________________________________IEstimated Bumupf
surrnu Mutlipier Gnnn Bumup I Estimated EOL HM/Given EOL NM

'I)I I I *i00Nominal
Bound I O W

.. uNnf I w w-

'Reactor shutdown, core removal, storage, stppng or other date contimring that Irradation ceased tor fuel

'Total bumupfo br at Kiei associated with this worksheet must be dvkled by EOIL heavy metal mass to get specific bunup values (MWdtMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infurni QL,^,'

Fuel Name: TRIGA 30t20 FFCR MNRC
SNF ID # 1055

Fuel Units & 1escr I. ELEMENT
Heavy Metal Mass: BOL=0.675kg. EOL=O 675kg
ROD Stora Site INEEL

'Fuel decay start date 2035
Estimates as of: 2030

Template: TRIGA-SS (IW/U-Zrx. SST. 10 to 20%- U)
'Tenplate Bumup(MWd): 665

Template BOL Heavy Metal Mass (MT): 0 000195
Temple Decay Tmne s years

Estimated
Canister usage

18'x1O0
1 001

[I. Fstnmates 2 '. m X. Is b Y. Yb I Gamma Sources

CilMWd From Nominal Bounding Fuel Initial Activity Noominal Fuel Bounding Fuel
Tentmlate Fueil Bumu (MWdI Bumup (MWWd) (Ci) Inventories(CI) Inventories(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radranuclide

_ _ _ . _ _ _ _

- Avg. MevAc-227 8.5173E-10
Am-241 0 0150 7 138E.06 -

0 00 0 OOE+00 0 0OE+00 0 00E+00 0 0250 0 000E+00
0 00 0 OOE+00 0 0OE+00 0 00E+00 0 0375 9 726E+03

1.2871 E-04 000 000 0 OOE+00 0 00E+00 0 00E+00 I 0 0575 S 957E+03

Ci-36 2 8120E-06 0 00 010 0 OOE+00 OODOE+00 OODOE+00
Cm-243 1.7940E-07 000 000
Cm-244 1 6962E-06 000

o 0850 8 309E+05
01250 1 641E.06
02250 5.806E.08
0 3750 1 449E504
0 5750 71 27E+02

Co-60 1.2839E+00
Cs-134 o

Cs-135 0 00E+00 0 00E+00 0 8500 I 113 02
0 O0E+00 0 00E+00 0 00E+00 I 1 2500 6 652E+00

000 000 0 OOE+00 0 00E+00 0 OOE+00 I 17500 3.255E+00
000 000 0 00E+00 0 00E+00 0 OOE+00 1 22500 I 885E+00

Fe-55 7.7158E-01 0 00 0 00 0 OOE+00 0 00E+00 0 00E+00 2 7500 1 095E+00
H-3 111t1E-02 000
1-129 7-3684E-07 0
Kr-85 2 5263E-01

0 00 0 OOE+00 0 00E+00 0 00E+00
0 00 0 00E+00 0 00E+00 0 0OE+0D
0 00 0 OE-iD 000E+00 OOE+00
0 00 0 00E+00 0 00E+00 0 00E+00
0 00 00E+00 0 00E+00 000E+00

L
11 0000 5 568E-03

)00

000 0 00 0 OOE+00 0 OOE+00 0 OOE+00
Pr-O47 2.1023E+00 000 000 0 OOE+00 0 OOE+00 0 OOE+00 I I
Pu-238 000
Pu-239
Pu-240 2 1

000
000

000
000

000

0 00 0 OOE+00 0 OOE+00 0 OOE+00
0 00 0 OOE+00 0 OOE+00 0 OOE+00
0 00 0 OOE+00 0 OOE+00 0 OOE+00
0 00 0 OOE+00 0 OOE+0O 0 OOE+00
0 00 0 OOE+OO 0 00+00 0 5 OOE+00

14 0 00 0 OOE.00 0 OOE.00 0 OOE.00

Ra-228 1 9338E-10 0 00 0 00 0 OOE+00
Ru-106 9 1684E-02 000 000 00
Se-79 t 3018E-0S 00
Sn-126

0 00 0 OOE+00 O OOE+0 0 OOE+00
000 000 0 OOE+00 0 OOE+00 0 OOE+00

Th-229 1 3713E-10 000
Th-230 1 6090E-11 000
Th-232 2 5278E-t 0 0 00
TI-208 1 6947E-08 000
U-232 4 8737E-08 000
U-233 1 2203E-07 000
U-234 1 5925E-07 000
U-235 -2 6194E-06 0 00

000 0 OOE+00 0 OOE+00 0 0OE+00

0 00 0 OOE+ Thermal Power
Nominal Heat Bounding

Output Heat otuItput
(Watts) (Watts)
1.225-05 1.22E-05

Total Total

2 68E-04 2 88E-04
0 00+00 0 OOE+00U-ZJff 1 ZIY-

U-238 4 6331 E-C 000 1 82E-04 1 82E-04 1 82E-04
0 00 0 OOE+00 0 OE+00 0 OE+00

0 OOE+00 0 OOE+00

IBasIs fo Parameter DIferences:

11L Template Selectin Sumna. Burnup Sunaxrr. and Checks
Template Selection Summary I

From SFD | Used
React"r Modertor-IL ANDUR DE |LW AND U DRC HYDRIDE

Fuel Cladd ng SST
BOL HM Constituents I U I U

so-;

Ii
I BOL Enrkchment % t9 74748006 ItO to 20 1
Bumup Summary (MWda Basis for bumup used in estimater

From SFD Estevtated
Nominal- 000 Nmani tprretakren tirecd trm SF0 (oerted lo tWd)

Bounding-| BIudirg SWorv assumed to be hoc nntal braum

[Checks1

L

Estonated Burnup/
Burnup ultpler Given Burrmup

O0I
Estimated EOL HU Glven EOL HM.

I I D00Nominal
Bounding

Reactor shutdown. core removal, storage. shppmg or other date contimwig that irradabton ceased tor turi

'Total burmup tor all fuel associated writ this worksheet must be dvided by S.OL heavy metal mass to get specific bumup values (MWdMT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet

L Fuet and Temate Informabion -'. -
Fuel Name TRIGA 8 5/20 FFCR

SNF ID t. 1003
Fuel Units & Descr 10 - ELEMENT
Heavy Metal Mass 901=1 604kg ECL=1.541kg
ROD Storaqe Site INEEL

'Fuel decay start dale 2035
Estimates as of 2030

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

Template BOL Heavy Metal Mess (UT) 0000195

Estlmated
Canister usage

18,x10'
014j

Template Decay Time 5 years

U. Estimates ' - m X. X. b Y.a Yb Gamma Sources

Ci/MWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Fuel Bumup(MWdf Bumup(MWd fCQ Inventories(Ci) Inventories(CI)

Prooton Total

Energy Photons/sec
_ Group (bounding)

AC-227
'=- Am-241 _ _ _ _ _

1�U2O U IAIL+UU 2 I U�C-U/ �V9
61014 12028d U WE+WU 5 lzt- 1 UzL=~t .9

6014 12028 000E+00 1 10E-01
6 60 14 12028 0 00E+00 8 50E-(

I 4774E-07 6014 120 28 0 OE+00 3 643E+12

1.2871 E-04 6014 o 0575 3739E+12

Cl36 2.8120E-06
Cm-243 1 7940E-07
Cm-244 1 6962E-06
Co-60 12839E+00

6014 3 38E-04 I 00850 2316E+12
2 16E-05 I 01250 1 682E+12

i 02E-04 2 04E-04 I 02250 1.965E+12
000E+00 7 72E+01 1 54E+02 1 0.3750 9.972E+11

Cs-1 34 4 120 28 0 DOE+00 5 45E+00 1C

Cs-I t5 60 14 120 28 0 00E+00 1.94E-03
~+M A6n 14 120 29 0 f00E+0 1
LtW W l_ .. 9 W.W -

1 .368E-02 6014 120 28 0 00E+00 I 17500 7 702E+09

2 9293E-02 6014 E+00 22500 1241E+10

Fe-55 7 7158E-01 928E+01 2 7500 9 852E+07

1+3
i429
Kr-85L 1,1119'r

1.1111E-02 1.34E+00 I 3 5000 1 147E+07

7.3684E-C 4 43E-05 8 86E-05 5 0000 6404E+01
12028 09OE+00 1.52E+01 3 04E+01 7 0000 7250E+00
1202 nR mrin 7 A7F4S iAtF-M4 I 11 DD7

37w_.< .
- - - - - - - .

Pa-231 60 14 12028 0 O0E+0O 2.32E-07
6014 12028 0 OOE+00 4 44E-1

2 1023E+00

60 
14

12028

4 63E-07
8 89E-13
2 53E+02
I 25E-01
6 6SE-01

1 0383E-03
Pu-239 5 5293E-03
Pu-240
Pu-241
Pu-242

2 1278E-C

6014
6014
6014
60 14
6014
6014
6014
6014
6014

O00E+OO 128E-01 2 56E-01
12028 0OOE+00 6 13E+00
12028 OOE+00 1 39E-05
12028 0 OOE+OO 3 17E-12
12028 OOE+00 1 16E-08
12028 OOOE+00 851E+00

1 .9338E-1 0
9 1684E-02
1.3018E-05
1 2167E-05

1t23E+01
2 78E-05
6 35E-12
2 33E-08
1 10E+01
1.57E-03
1 46E-03

3 13E+02
5 32E-02
t.65E-08

Se74-79

Sn-126
Sr-90
TC-99
Th-229_

12028 0009+00 1 57E+02
12028 0 O9E+00 2 66E-02
12028 0 OE+00 825E-096014

E-11 6014 12028 0 OOE+OO
2 5279-10
I C0t7F-tR

60 14
611 14

120 28
120 2a CTW208

U-232 4 8737E-08 6014
U-233 12203E-07 60.14
1-234 1t5925E-07 60.14
U-235 -2 6194E-06 6014
U-236 1 2693E-05 60.14
U-238 -3 6331 E-08 60 14

12028 00 586E-06 Thermal Power

1 47E-05 .
1 92E-05
6 68E-04

Nommnal Het Bounding
Output . Heat OuMtt
(Watts) (Watts)4 5 OE-04

0 7 63E-04 1 53E-03 I 3.50E+00 7 OE+00-s .z
iotai 10151

Y-90
Other Radionuctdes

2 6060E+00
0.00 435E-4 433E44 435E44

120 28 0 OOE+00 157E+02 313E+02
2 17E+02 4 34E+02

lasis for Parameter D~fferences:

T otal Ilotal

summrY. isv
e laeSlcion SummaryI

From SFD 0 Used BE

_eFcor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Ctsddmg SST SST

IOL HM4 Const1itents U U
BOl Enrichmentl 19 6 33 1 10102 -

| Bumup Summary (MWd)F Basis for burnup used in estimate:
From SF0 Estimaed .

Nnomnal 54F71 6014 NmWa burnup mWaled tsm te WeaMy metal mats destoyed

-- Bounding It_ __2^ Z up_ __h assur__ed IDbe Wm nominal bW

.Checks _

Estremated Bunrup/ 1
Bumup Mulitplier Gien Bumup J Estimated EOL HM/Given EOL NM

Nominal 110 110| 1
o.rndr.n 220

'Reactor shutdorwn core removal storage. shipptirg or other date oonfimilig that Irradatiro ceased for fuel

'Total bumup for all fuel associated wmilh tas worksheet must be dvided by OL heavy metal mass to gem specific burnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Furl and Template Infrtious ,

Fuel Name. TRIGA 8.5120 FFCR AFRRI
SNF ID t 969

Fuel Units & Desca 3. ELEMENT
Heavy Metal Mass: BOL.- . EOL-0.26kg
ROD Storage Site: INEEL

2019'Fuel lecay stiat date
Estitated
Canister usage

IBsx10
I 1 004

Estimates as of. 2030
Tempate- TRIGA SS (LWAU-Zrx. SST. 10lo20%. U)

"Temnplatb Bumup(MWd): 6 65
Template BOL Heavy Metal Mass (LMT) 0 000195

Template Decay Time- 10 years

IL Estimates m X Y. yb Gamma Sources

Photon Total
Ct/MWd From Nominal Bounditg Fuel Initial Activtty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumrup (MWd)' Bumup (MWd)' (Ci) Inventones(Ci) - nventones(CI) Group (bounding)
Ac-227 1 3731E-09 920 1840 OOOE+00 1 26E-08 253E-08 Avg. MaV
Am-241 23865E-03 920 1840 000E+00 220E-02 439E-02 00150 237;E.+12
Am-242m 1 3812E-06 920 1840 000E+00 1.27E-05 254E-05 00250 5036Et11
Am-243 1 4767E-07 920 1840 0 O0E+O0 1 36E-06 2 72E.06 0 0375 4302E+11
C-14 1-2863E-04 920 1840 000E+00 I 1BE-03 237E-03 00575 4585E+tt
Cl-36 28120E-06 920 1840 OOOE+00 259E-05 517E-05 00850 2782E+11
Cm-243 15895E-07 920 1840 OOE+00 t46E-06 292E406 01290 1829E411
Cm-244 1 4008E-06 920 1840 000E+00 t.29E-05 258E-05 02250 2.372E+11

-j

Co-60 6 6541 E-01 9 20 1840 oa
Cs-134 1 6
Cs-135 3.2
Cs-137 24

920

OOOE+00 226E+01 452E01 1.2500 9164E411
000E+00 945E-02 t 89Et 17500 5515E.06
0 0OE000 1 34E-01 2 68E-01 I 22500 2880E+071840

2 0361 E-01 9.20 1840 000E+00 187E+00 3 75E+00 2 7500 4 768E+05
H-3 8.3940E-03 9 20 1840 0 C

- ----- --
I-t29 Wzu A0 LI
Kr-85
Np-237
Pa-231
Pb-21 0
Prn-147
Pu-238
Pui-239
Pu-240
Pu-241

I 8286E-01
1.15E-05 2.29E-05 I 1t0000 1258E-01

0 00E+00 4 52E-08 9 04E-08
18 40 0 00E+00 I 58E-13 3 116E-13
1840 000E+00 517E+00 103E+01

9.20 1840 000E+00 9.18E-03 1.B4E-02

21263E-03
9.20
920
9.20
9.20
9.20
920

1840 0 00E+00 5 09E-02 1.02E-01
0 COE+O0 1.96E-02 3 91 E-02
000E+00 738E-01 1 48E+00
000E+00 2.13E-06 4-26E-06

1840 000E+00 9.18E-13 1.84E-12
Ra-228 2 1729E-10 18 40 0 00E+00 2.OOE-09 4 OOE-09
Ru-1 06 2 9519E-03 9.20 184
Se-79 1 3017E405 9.20

140 0 00E+00 2.13E+01 4.26E+01
18 40 000E+00 407E-03 814E-03

t 9459E-10 9.20 18 40 0 00E+00 1.79E-09 3 58E-09
Th-230 2 5564E-tt1 9.20 t8 40 000OE+00 2.35E-tO 4 7OE-1 0
Th-232 2 5278E-10 9 20 t8 40 00O0E+00 Z33E-09 4 65E-09
TP-208 1 6947E-08 920 IS40 000OE+00 t.S6E407 3t12E407
U-232 468i2E- 920 18240 00E+00 4.3E07 861 E407

U-233 t 2206E4-7 9.20 e 8c40 000OE+00 t.t2E406 2_25E-06
U-234 t 7323E407 9.20 t8 40 000OE+oo t.S9E406 3 19E-06
U-235 -26194E406 9.20 0 00 t.t7E404 9.25E405 I 17E044
U-236 I 2693E-05 920 18 40 000OE+00 t.t7E404 234E044
U-238 -3 6331E408 9 20 0 00 7.25E-05 7,22E-05 7.25E405
Y-90 2 3t28E+00 920 t8 40 000OE+00 2t13E+Ot 4.26E+0t
Other Rtadionuclxdes 2.26E+Ot 4 St E+Ot

ll. Tenslate &ection Sutunat.Burnup Surry aned lecks .~fW < $A'

Template Selection Summary I
From SFD Used Basis for Parameter Dtfferences:

Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U DlRC HYDRIDE Ths anpte was tued or the Id"eii reasors
Fuel Cladding- | S SST Ttu tuel marches on at parasnetes except emarhrserdt (ltowni)

0OL HM Constituents: U U
0OL Enrichment IL- tOto 201

From SFD Estimated
Nominal 920 Normnal~ tnitvaWm kni SFD and conetled to MWd using B.027Vg

Bounding- 180 Bou4 i u xmupr assumed to be ra m bmnup

Checks
Estimated Bumupl

Bumup Muitqlier Given Burnup Estimated EOL HM/Given EOL HNM

NomnemaL 0 o 100
Bounding- 2 00

'Reactor shutdown, core removal, storage. simpping or other date confriming that ifrsacaton ceased for luel

Thermal Power
Nominal Heet Bounding

Output Heat Output
(Wafs) (Watts)
3.60E-01 721 E-01

Total Total

J

'Total burmtp for al fuel assoaated wi ths worksheet must be divided by 0OL heavy metal mass to get specific bumup values (MWdUT)
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Fuel Radionuclide Inventory Worksheet

* iIL Fuel and Template Information - ',,%

Fuel Name TRIGA 8 5/20 FFCR ENGLAND
SNF ID * 987

Fuel Units & Deser 4 - ELEMENT
HeavyMetal tass- EOL=0641kg EOLW0624kg

* ROD Storage Snt- [NEEL

'Fuel decay start datle 2010
Estimates Ms of 2030

Template TRIGA-SS (LWI-Zrix. SSTr 10to 20%. U)

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

T-m6-. Decav rl-me 20 vea.s

Estimated
Canister usage

18'x10'
i004

.

IL F-stimates -. m X. xb b Y. Y. Gamma Sources

Photon Total
- . l - - - - _. .A = . __ - I n r n D -s-----s-

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
, Template Fuel Bumup (MWd)W Bumup (MWd)O (Ci) tnventories(Ci) inventones(CI)

i tn-^rgy P tossecI Group (bounding)
I Avg MeVAc-227 18 i�, UUIJC+UU

1875 it 4V V Qut+w

AM-241 1875 37 49 E-01 00150 3757E+12

Arm-242n
Am-243
C-14

- C0-36

- Cm-243

1875 3749 4 95E-05 0 0250 7 872E+11

1 4753E-07 1875 406 5.53E-06 I 00375 6776E+11

1 2847E-04 2 41 E-03 4.82E-03 I 00575 7.290E+11

2 8120E-06 OOE+00 527E-05 1.05E-04

1 2465E-07 0 00E+00 2.34E-06 4 67E-06

Cm-244 C 37A9 0 OuE+0^ 1 .79E-

0 0850 4 401E+1 t
01250 2i.76E+11
0.2250 3779E.11
0 3750 1 656E+11
0 5750 2 724E+12

Co-60 1875 37.49 0 OuE+00

Cs-t 1875 37.49 0 0

Cs-t I5t 1875 37A49 1.21 E-03 0.8500 3 070E+10

1 9489E+00 1875 374 731tE+01 12500 5088E+11

4 5895E-03 1875 8 60E-02 1 72E-01 1 7500 7A.88E.08

3 6t45E-03 0 OOE+00 6 76E-02 1 35E-01 22500 2717E+O6

Fe-55 1A185E-02 0 00E+00 2 66E-01 5 32E-01
- H1-3

1~1 -129
Kr-8

4 7895E-C 000E+00 8 98E-02 1
3749 0 DOE+00 1 38E-05

27500 2 993E+04
3 5000 1 664E+02
50000 1 988E+01
7 0000 2 246E+00
11 0000 2 SSSE-01E46 - 18 75

.E09 18.75
E-t4 - 1875

3749 0 00E+00 I1t
37 49 0 00E+0O 2:
37 49 0 O0E+00 t:
37 49 OODE+00 1 tL-uI Pm-147

U , PL-238

E-12 2.17E-12
E-1 1 50E+004 0075E-02

9 2256E-04
I

0 OOE+00 1 73E-02 3A5E-02

Pu-239 5 E
Pu-240 2 1
PU-241 4 9
Pu-242 2 3

E42 1875
E-07 1875
E-13 1875

37 49 0 OOE+00 I 04E-01
37 49 O OOE+00 3 98E-02
37 49 0 O0E+00 929E-01
37 49 0 O0E+00 4.34E-06
37 49 0 OOE+00 4 60E-12
37 49 0 OOE+00 450E-09

2.07E-01
7.97E-02
1.86E+00
8 67E-06
920E-12
9 OOE-092 4015E-10

3 0602E-06
1 3015E-05
1 2165E-05

1875
1875
18 75I Se-79

Sn-I128
Sr-90

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

37 49 0 O0E+00 5 74E-05 .15E-04
37 49 0 O-E+00 2.44E-04 4 88E-04
37 49 0 O0E+00 228E-04 4 56E-04
37 49 0 OOE+00 3 42E+01 6 83E+01

5 37 49 0 ODE+00

4 2346E-1 1
2 5278E-10

1875
1875
t8 7S

. _ _ _ _ A

37-49

15820E-08 1875 0 OOE

E+00 794E-10 1.59E-09
.+00 4 74E-09 9 48E-09 j
E+00 2 97E-07 5 93E-07
.+0D 8 00E-07 1 60E-06 Themial PWder
E+O 2 29E-06 458E-06 Nominal Heat Bounding

42647E-08 18 75
1221tE-07 1875

U-234 1.9955E-07 187
U-235 -2 6194E-06 18 7
U-236 12693E-05 18 7

75 E+00 3 74E-06 7A8E-06 Output Heat Output
10

75
2 77E-04 2 28E-04 2.77E-04 (Watts) Watts)
0 O0E+O 2 38E-04 4 76E04 469E-1 938E-01
1 72E804 1.72E-04 72E-04 Total TotalU-238

,- y-90
ow Other F

1 8241E+00
10 j

tadionuclides

37 49 0 O0E+00 3 42E+01 6 84E+01
3 61 E+01 722E+01

.. . .IJI. Template Selection S~ummury, Burrmp Summary, and Checks

Template Selection Summary I _ _ __I

From SF - Used I

Reactor Moderetoc LW AND U ZIRC HYDRIDE LW AND U Z3RC HYDRIDE
Fuel Claddng SST

BOL HU Constttuents U U
Bi BOL Enrichment % I 1996879875 101o20 1

Basis for Parameter Differences:

k- Burnup Summary (MWd)V _ Basis for bumup used in estimate:
From SF0 Estnmated

Nor l 18 75 16.8 Noral t tan at drecY krom SFD (cewendt i MWd)
Sour dra 37 49 S wxtgr bxurp assiased Is be tMice rerrintad b

Estimated Bumupl
Bumutp M utfiter Given Bumup Estimated EOL HM/Given EOL HtM

Nominal 0|8 0 100
Bounding | 1 7t1 - :

Roeactor shutdown, rore remova a ,storagee shipping or otheer m ate iodned bg Dat hrayabon m eases tor get

TotalW bumnup for all he assocdaterJ wdh thi vorksheet must be clded by SOL heavy metal mass to get specific buffWu vatkues (M~vv/bT)

,I
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Fuel Radionucide Inventory Worksheet
L Fuel andTempste Inforn-atidon; ,,

Fuel Name TRIGA 8 5/20 FFCR HEIDELBERG
SNF ID *. 1045

Fuel Units & Descr. 5 - ELEMENT
HeavyMetallass BOL=0801kg EOL=079kg

ROD Storage Site INEEL

'Fuel decay start date: 2010
Estimates as of. 2030

Template TRIGA-SS (LWJ-Zrsx, SST. 10 to 20%. U)
'Termpbte Buumup(MWd): 6 65

Template SOL Heavy Metal Mass (UT)l 0 000196
Temolate Decay Time 20 ears

Estimated
Canister usage:

18x10'
1 005

II. Fstimtts' 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)' (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 6436E-09 15 61 31 23 0 OOE+00 4 13E-08 8 25E-08 Avg MeV
Am-241 31429E-43 1561 3123 OOOE+00 491E-02 981E-02 00150 3129E.12
Am-242m 13195E-06 1561 3123 OOOE+00 206E-05 412E-05 00250 6514E+11
Am-243 t 4753E-07 15 61 31 23 0 0OE+00 2 30E-06 4 61 E-06 0 0375 5 643E+1 I
C-14 12847E-04 1561 3123 00OE+00 201E-03 401E-03 00575 6071E+11
CI-36 28120E-06 1561 3123 000E+00 439E-05_ 878E-05 00850 3665E+11
Cm-243 12465E4-07 15 61 31.23 0 OOE+00 .95E-056 3289E-06 01250 2395E+.1I
Cm-244 95564E-07 1561 31.23 000E+00 1 49E45S 2.98E-05 002250 3147E+9
Co-60 1 785E5-01 15 61 31.23 0 00E+00 21J9E+00 5.58E+00 0 3750 1 379E+11
Cs-134 5 8692E-04 15 61 31 23 0 00E+00 916E-03 I 83E-2 0 5750 2268E+12
Cs-135 32195E-05 1561 31.23 000E+00 503E-04 I 01E03 08500 2557E+10
Cs-t37 19489E+00 1561 31.23 00OE+00 3104E+01 6309E+01 1N2500 4o2a7E+1dI
Eu-154 4 5895E-03 15.61 31.23 000E+00 7.17E-02 6t43E-01 Ot7500 6N569E+0u
Eu-15- 3 6045E-03 15 61 30 23 0 00E+00 5 63E-042 .13E-041 2-a5 2263E+06
Fe-55 I 4185E2-0 1561 3123 000E+00 221 486-04 443E-04 2 7500 274s3E+04
H-3 4 7895E403 t5 61 31t23 0 00E+00 7 48E402 I 50E-01 3 5000 1 390E+02
I-t29 7 3684E407 15 61 31t23 000OE+00 t.15E405 2.30E405 sow00 I1672E+01
Kr-85 9 58201E42 is561 31t23 0 00E+O0 I150E+00 2.99E+00 7 0000 I1889E+00
Np-237 I 2552E406 t5 61 31t23 0 00E+00 I 96E405 3 92E405 tfwoo0 2150E-01
Pa-231 73 406E-09 1561 3023 00E+00 2.10E-07 2.20E4T7
PD-210 5 8000E-14 15.61 3123 000OE+00 9 06E-13 I 81EM12
Pm-147 4 0075E02 15 61 31t23 0 00E+00 6226E401 1525E+00
Pu-238 9 2256E404 15 61 31t23 000OE+00 1 44E402 268E402
Pu-239 5R5278E3 15 61 323 000E+00 863E02 6 73Et01
Pu-240 2 1248E403 t5 61 3t.23 0 00E+00 3.32E402 6 63E402
Pu-241 4 9549E-02 15 61 31t23 0 00E+00 7.74E-01 I 55E+00
Pu-242 2 3128E407 t5 61 31t23 0 00E1+00 3 61E-06 7-22E406
Rla-226 2 4526E-13 15 61 3123 000OE+00 3 83E-12 7.66E-12
Pa-228 2 4015E-10 t5 61 31.23 0 00E4400 3 751E-09 7.50E409
Ru-10D6 3 0602E456 15 61 31t23 000OE+00 47BE405 9 56E-05
Se- 79 I 3015E-05 t5 61 31.23 0 00E+00 2 031E44 4 06E044
Sn-126 1 2165E405 iS 61 31.23 0 ooE+eo i 90E404 3 80E044
Sr-90 1 8226E+00 15 61 31.23 0 O0E+OO 2 85E+01 5 69E+Ot
Tc-99 4 4241E404 15 61 31.23 000OE+00 6 91E403 1.38E402
Th-229 3 0962E-10 15 61 31.23 0 O0E+00 4 83E4-9 9 67E409
Th-230 4 2346E-11I 15 61 31.23 000OE+00 6 61 E-1 0 1.32E409
Th-232 2 5278E-10 Use61 31B23 0oP m E+00 3r95Efe9 7.89r e9
Tl-208 1 5820E408 15 61 31.23 000OE+00 2 47E407 4.94E407
U-232 4 2647E408 15 61 31t23 000OE+oo 6 66E407 1.33E406 Thermal Power
U-233 1 221 1E407 15 61 31.23 000OE+00 I191E406 3 81E406 Nommnal~eat Bounding,
U-234 19955E407 15 61 31.23 000OE+00 3 12E406 6-23E406 Outpun Heat Output
U-235 -2 6194E406 t5 61 000 3 44E404 3 03E404 3.44E044 (Watts) (watts)
U-236 i 2693E-05 15 61 31 23 000OE+O0 I198E404 3.96E404 3891E-01 7Jt1E41
U-238 -3 6331E408 15 61 0 00 2.16E404 2 15E404 2.t6E404 Total Total
Y-90 18a241E+00 15 61 31 23 000OE+00 28a5E+01 5 70E+Ot
Other Radionucirtes 3 01 E+01 6 01 E+01

IIL Taneplate Selection Summrary. Burnup Sumry, andl CheC > mk.s
Tempbate Selection Summary

From SFD Use a B-asis for Parameter Ddlferences:
Reactor Modsrator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Claddcg: S5T SST
BOL HM ConstItuents U U

BOL Enrkchment % 19 801727 10 to 20 1

Bumup Summary (MWd?) Basis for burnup used in estimate:

From SFD Estimated
Nomnaln t 5 6 t 10 O2JNnm umuptaken dredly tm SFD (rxermed lo Mfd)

Boundig T3123 Boinig bumip assmed ft be twce rsisl bwmp

Checkes

Estimated Bumupl
Bumup tMulipier Given Bumup Estamated EOL HM/Glven EOL HM

Nrominal 09 ,657o19
Bounding 1141

'Reactor stxutdown. core removal. storage. shippnmg or other date confirming that irradaton ceased for fuel

'Total bumup for at fud assocated wth as worksheet must be dvided by SOL heavy metal mass to get specific burnup values (MlvdMT)

LI
IAj

'-111

I i
U,
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Fuel Radionuclide Inventory Worksheet -

L Fuel and Template Information
Fuet Name TRIGA 8.5120 FFCR ITALY

SNF IlDr 730
Fuel Units & Descr 3 - ELEMENT

Heavy Metal Mass OL=0 484kg- EOL=0 458kg
* ROD Storage Site INEEL

'Fuel decay start date 1959
Estimates as of 2030

Template TRIGA-SS (LW/U-Zrx SST. t0to20%. U)

aTemplate Burnup(MWd) 6 65
Template SOL Heavy Metal Mass (MT) 0 000195

V-nb.eevTn 65w6-ars

Estunated
Canister usage

18",xO'
1 004

IA.Fshmsttes , , m X. Xb - b Y5. - Yb I Gamma Sources

I . _ o n .I _ _ Total
CiIMWd From Nomional Bounding Fuel Initial Activity Nomimal Fuel B Sounding Fueel EneI r rnotonstsec

Template Fuel Bumup _ d Gumup(MWd2 (Co kIventoies4C)' lnventones(Ct) Gr= (bounding)i FRaduonuclide

_ Ac-227 40 50 U UUL+LAJ .3 U.3is�.
2434A 4b W uvt+Vu . u:.

24.34 48 68 0 OOE+00
1.0749E-06 24.34 48 68 0 0250 3456E811

1li692E-07 24.34 E-06 00375 3015E+11

C-14 1.2T77E-04
__ Ci-36 2.8120E-06

Cm-243 4 1759E-08
Cm-244 1.709BE-07

- G o-60 4 8241 E-04

3. 1 tE-03 6 22E-03 0 0575 3248E+11
6 85E.O5 I 37E-04 0 0650 I 946E+1 1

0 OOE+00 1.02E-06 2 03E-06 01
4868 OOE+00 4.16E-06
48 68 0 OE+00 1.1 7E-02

Cs-134 1-t0 24.34 48 68 0 OOE+00 3.89E-O

Cs-135 24.34 48 68 0 oOE+00 7.84

8.32E-06
2 35E-02
7 77E-09
t157E-03
3 36E+01
5 96E-03
3.27E-04

24.34 48 68 OC 1250 5 826E.W9

17500 3091E+091.2238E-04 24.34 48 68
6 7158E-06 24 22500 4 290E.04

Fe-55 8 8165-08
I H-3 3 8376E-04

l-29 7-3684E-07
Kr-85 5 2316E-03
NpD237 1 3232E-06
Pa-231 I 8722E-08

i Pb-210 t 2620E-12

Pni-147 2 7714E-07
- Pu-238 6 4707E-04

0 215E-06 4.29E-O6 2 7500 I 771E+04
A -IJU A-si.LeJ n ~sAs=no

0 934E- t X7E-0 3 5^uou 5 98+u^

48 68 008E+W0 1 79E-05
14 48 68 0 WE+00 127E-01

3.59E-05
2.55E-01
6 44E-05
9 II E-07

24 34 48 68
24.34 4868 0i
24 34 6 14E-11

24 675E-06 1.35E-05
I 58E-02 3 1SE-02

Pu-239 5 520
Pu-240 2 114
Pu-241 5 687

0 00E+0O 1 34E-01 2 69E-01
0 00E+0O 515E-02 I 03E-01

4 4868 000E+00 1 38E-01 2 77E-41

Pu-242 24 34 48.68 0 OOE+00
E12 2434 4868 0 00E+00
E-10 24 34 48.68

1 1377E-19
1 3009E-05

24 34 2 77-E18 5 54E-18
117E-04 6 33E-04Se-79

% Sn126
Sr-nd
f c--99

4 48.68 0 OOE+00 2 96E-04
4 48.68 0 OOE+00 1 52E+01

5 92E-04
3 0^4E+01

E-04 24 34
E-10 24 34

48.68 0 00E+00 1
48.68 0 0OE+00 2
48.68 000E+00I 7098E-10

2 527s8E-1n
24 34
24 3A

1168-E09 8 32E-09
'ISE.09 1.23E-08

-. TP-208
c vL # vL L v s_ _

1 0305E-08 24 34
- U-232 2 7669E-08 24 34

U-233 1.2239E-07 24 34
U-234 3 1278E-07 24 34
U-235 2 6179E-06 24 34
U-236 1 .2696E-05 24 34

48 68
2.51E407 5 02E407
6 74E-07 1.35E8- Thernal Power

2 98E-06 5 96E-06 lNominal Heat Boundina

E+00 7 61 E8-06 1.52E-05
-04 1 46E-04 2.10E-04

Output Heat Output
(Watts) (Watts)

U-238 -3 6331E408 24 34
Y-90 6.2541E41 24 34

W Other Radionuclides
il. Template Selctio Sunarv. B--p Sumary, and Checks

j Temptate Selction Summary
From SFD Used

Reactor Moderator AND U ZIRC HYDRIDc LW AND U ZIRC HYDRIDE

- Fuel Cladding SST SST
BOL HM Constituents U U

SOL Enrichment i %/ 20 04130579 10 to 20 1

48 68 0 00E+00 3.09E-04 6 18E-04 1.93E-01 3.87E-01

000 1 30E-04 1.29E-04 1.30E-04 Total Total

48 68 0 O0E+00 1.52E+01 3 04E+01
1 73E+01 345E+01 I

[Basis for Parameter Differences

V
Bumup Summary (MWd)i Basis for bumup used In estmate,

From SFD Estimated

Nomina 16.51 24.34 Norrral tiup cabiated tain te heavy mcela mast dero

Bounding 48.68 SE-rs^ng bumn ass tedlt be Maice noual urrim

Checks

Estimated Bumupt
Bumup U rier Given Bumup Estimated EOL HM/Glven EOL HM

NominI 1.48 14 10
Boundmg 2SS. ______. _._._.

IReactor siutdown, eore removal storage. shipprng or oter date confriming tSat irraiatson ceased for fuel
t
Total burnup for all hel associated wlth this wof ksheel must be dvied by 60L heavy metal mass to get specific bumnup values (MWd4MT)
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Fuel Radionucide Inventory Worksheet
L Fuel and Template Infonrndiostt

Fuel Name- TRIGA 85t20 FFCR MNRC
SNF ID 703

Fuel Units & Deser: 5 -ELEMENT
Heavy Metal Mass, BOL=0.801kg EOL=0761kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as ot 2030

Template TRIGA-SS (LWAJ-Zrx SST. 10 to 20.. U)
'Template Bumup(MWd)- 6 65

Template BOt. Heavy Metal Mass (MT): 0 000195
Template Decay Time 5 years

Estinated
Canister usage:

18-x10'
0 07

IL. Fstimates , , - m x. x b Y. Yb | Gamma Sources
Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activtty Nominal Fuel Bounding Fuel Energy Photonsssec

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)f (Ci) Inventones(CI) lnventones(Ci) Group (bounding)

Ac-227 8.5173E-10 3914
Am-241 1 8331 E-03 3914

I Avg 1 EeV
00150s 1265E+13

Am-242m I 4129E-06 3914 553E-05 1.11E-04 0 0250 2784E+12

Am-243 I 4774E-07 +00 5 78E-06 1.16E-05 I 00375 2 371E+12

C-14 0 00E+00 5 04E-03 1 01 E-02 0 0575 2 433E.12

78.28 0 001+00 1.104-04 2.20E-04 I 00950 1 508E+12
14 78.28 0 00E+00 7.02E-0O 1 40E-05 1 01250 1 095E+12

3914 78.28 0 OOE+00 6 64E-05 1t33E-04 I 02250 1 279E+12

CrO60 1.2839E+00 3914 78.28 0 0
Cs-134 9 0541E-0
Cs-135 3.2195E-0
Cs-137 2 7564E4(

2 39 14
391 0 8500 3.703E+11

0 00E+00 1-08E+02 2 16Ei02 I 12500 7 520E+12
0 00E+00 6 02E-01 1.20E+00 I 1 7500 5 013E+09

14 78.28 0 OOE-i0C 1.15E+00 2 29E+00 22500 8 080E+09
39.14 7828 0 00E+00 3 02E+01 6 04E+01 I Z7500 6 412E+07

1 I11IE-02 39 14 78.28 0 00E+00 4 35E-M 8 70E-C

1.129 7 3684E-07 39.14 7828 oa L-r SL 0 5263E41 .10 IA 78 28
,x, __ __ .

Np-237 I 2427E-06 3914 5.355E-01

Pa-231 3 8511E-09 39 1 3 01 E-07

Pb-210 O 008+00 2 89E-13 5 78E-13

Pm-1 7828 000E+00 8 23E+01 1 65E+02 1178 28 0 O0E+00 4 06E-02 8 13E-02
5 52934-03 39 14

P'u-240 2 1278E-03 39 14
7828 000E+00 216E-01 4338401
7828 0 00E+00 8 33E-02 1 67E-01
78 28 0 O0E+00 3 99E+00 7 98E+-00
78 28 0 00E+00 9 05E-06 1 81E-05

Pu-241 1 0195E-01
Pt

14 78 28 0 00OE+00 2 07E-12 4.13E-12
E-10 3914 78 28 O.00E+00 7 57E-09

Ru-1 06 91684E-02 3914 7828 OC
Se-79 1 3018E-05 3914

1.51E-08
7 18E+0O
1.02E-03
9 52E-04
2 04E+02

Sn-126 1-21 67E-05 3914
Sr-90
Tc-99

2 6045E+00
4 4241 E-04
I 3713E-10
I 8090E-11
2 5278E-1 0
1 6947E-08

0 O0E+00 I 73E-02 3 46E-02
78.28 0 O0E+00 5 37E-09 1 07E-08

3914
3914
3 4 IA

78.28 000E+00 708E-10
78 28 0 O0E+OO 9 89E-09
7R828 0 08E+00 6 63E-07

i 42E-09
1 98E-08
1 33E4-6n1-208 - --- --

U-232 4 8737E-08 3914 78 28 0 00E+00 1 91E406
78.28 0 00E+00 4.78E-06

3 82E-06
U-233 12203E-07 3914
U-234 1 5925E-07 39 14
U-235 -2 6194E-06 3914
U-236 1.2693E-05 39 14
U-238 -3 6331E-08 3914
Y-90 2 6060E+00 3914
Other Radionucides

Thermal Power

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

2.28E.0w 4SBE.0w4 97E-04 9 94E-04
totat total

78.28 0 OE+00 1 02E+02 2 04E+02
1 41E+02 2 82E+02

.<)$ 1.

T otal I oWs

TIL Template Selection Summar

ITemplate Selection Summary
p, zwn ry

From SFD Usd I
Reactor Moderstor.| LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Clddig I SST BSS
I HOL UCoristitunt I U UII

Iasi& tor Parameter Differences: U,
BO13L Enrkchment % 1 1t9 34235977 I10 to 20 1 -

Bumup Summary (MWd_ _ Basis for burnup used in estimate:
From SFD Estimated

Nombial 27.34 39l4Isi calatte from the heavy metal mass destryed
Boundig | 782a hp" bt asxneed lo be twem norea bntr

Checks _____

Estimated BumupJ
Bumup Mu1 8pin Given Bumup Estamated EOL HM/Gven EOL Ht

Nomnautl 43 10
Bounding 2.86

'Reactor shutdown. core removal. storage. shiping or other date confimung that irradiaboil ceased for luet

2Total bumup for al fuel associated with Bs worksheet must be civided by BOL heavy metal mass to get spcdic bwrep values (MWdMT)

Li
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Fuel Radionuclide Inventory Worksheet
,L Fud and Template ,-'urnsffos ,

Fuel Name TRIGA 8520 FFCR OSU
SNFID# 1041

Fuel Units & Deser 2 - ELEMENT
Heavy Metal Mass BOL=O 392kg, EOL80 37kg
ROD StorageSdte INEEL

'Fuel decay start date 2025
Estimates as of 2030

Template TRIGA-FUP (LWAJ.Zrx. SST 60to100 .. U)
Teamplate Bumup(MWd) 66 52

Template SOL Heavy Metal Mass (MT) 0 000196
Temptate Decay Time 5 years

Estimated
Canister usage-

18-x1 0'
j 002

Ill. Fctirnates ,a ̂ . - I. xx b Y. Y. | Gamma Sources

CilMWd From
Temtlate

Photon Total
Nominal Bounding Fuel Initial Activity Nominal Fuel , Bounding Fuel Energy Photons/sec

Fuel Bumup (MWdI)' Bumup (MWd)2 (Ci) Inventones(Ci) l tnventones(CI) Group (bounding)FRadonuclrlde
- - ----
Ac-227 2 8488E-1 0 OOE+00 596E-09 1 19E-08 Avg MeV

0 OOE+00 1.58E-01 317E-01 0 0150 6747E+12
000E+00 5t1E-04 102E-03 I 00250 1481E+12

Am-241
Am-242M 41 82

41 82 0 00E+00 6 48E-04 1.30E-03 I 00375 1 310E.12
2091 41 82 0 00E+00 2-63E-03 5.27E-03 0 00575 1 307E812
2091 41 82 0 OOE+00 5.57E-05 1.11 E-04 I 00850 8 1348.11

E-05 20 91 4182 0 OOE+00 800E-04 1 60E-(
Cm-244 41010E-03 2091 41 82 0 00E+00 857E-
Co-60 124 10OE+00 20 91 41 82

01250 6 531E.11
02250 6913E811
0 3750 3 449E.11
0 5750 5 709E812
08500 1 047E612

Cs-134 6 5454E-01 2091
Cs-135 1 9753E-05 209 E-04
Cs-137 E+01 1.14E+02 12500 4 023E.12

Eu-154 1.2324E401 20 91
Eu-155 5-3037E-02 20 91
Fe-55 7 9555E-01 20 91

_3_ 10531E-02 2091
1 _ _I-129 71287E-07 20 91

IK2r-85 24955E-01 2091
Np-237 12121E-05 2091

Pa-231 11230E-09 2091
t Pt2180 61636E-14 2091

1Pm-147 11302E+00 20 91
Pu-238 5 4826E-02 2091

41 82 0 00E+00 2.58E+00 515E+00 1 7500 5 380E+09
41 82 000E+00 1.11E+00 222E+00 z 22500 4 217E+09
41 82 0 00E+00 1.66E+01 3 33E+01
41 82
41 82

5 07E-04 I 11C00 1 424E+01
4 70E-08

E+0 1.29E-12 2.58E-12
1 82 0 OOE+00 2-36E+01 4 73E+01

41 82 0 OOE+00 1.15E+00 229E+00
2091 41.82 0 OOE+00 2 94E02 5 B8E-02

Pu-240 1 11536E-03 2091 4182 0OOE+00 241E-02 4 82E-02
Pu-241 4 2995E-01 2091 41 82
Pu-242 4 9910O-06 2091
Ra-226 1 OOE-11

Ra-2 4182 0 OOE+00 3 81E-10 7 62E-10
2091 4182 00OE+OO 2.16E+00 4 33E+00

E.05 2091 41 82 0 OOE+00 2 68E-04
Sn-126 1 2090E-05 20.91 41 82 0 0OE+OO 2 53E-04
Sr-90
Tc-99
Th-229
Th-230
Th-232

2 5646E+00
4 0319E-04
7 7375E-1 1

2091
2091
2091

411

5 37E-04
5 06E-04
1 07E+02
1 69E-02
3 24E-09
5 11E-09

).91
1__ 4182 0OOE+00 499E-10 997E-10 J

41 82 0 OOE+00 2 99E-06 5 99E-06
41.82 0 OE+00 8 77E-06 1 75E-05 Thermal Power
41.82 0OOE+00 1 43E-06 2 86E06 Noninal Heat Bounding

U-232 4 1927L

20.91 41.82 0 OOE+OO 4 22E-05
20.91 0 00 5 92E-04 5 37E-04

8 44E-05
5 92E-04
5 68E-04

Output "eat Output
(Watts) (Watts)
1376+,00 2.74F+00

Total Total
E-05 - 20.91 41.82 0 OOE+00 2 84E-04

UUIJ �1�(L4.�i JSLtVD 3 ut-tn-
aE4B 20.91

41.82 0 OOE+00 5 36E+01
3 S{t

Y-90
Other Radionuclides

2 5646E+00 20.91

liu. 1 eiplale Selection Snrmrrv, BimSp bSmarary. anl kaW0
Tempiate Selection Summarv

From SFD UsedI- Ractor M Idrtor LW AND U ZiRC HYDrIDE LW AND U ZIRC HYDR
Fue Claddig SST SST

BOL HM Constntuents U U
; SOL Enrichment % 69 89795918 6010 100

I I

Ist f Pr--a fo Paamte D - -

d Basis 10r Paraine Udfferences:

-I

I
Bumup Summary (MWd)2 - Basis for bumup used In estimate-

From SFD Estjmated
Nom0 1 573 2091 neaibaspe calae Irm te heavy metal mema destsye
ou ing r41 82bemdrxi binD assnred so be Ser" normnal bass

Checks

Estanated Bumuw
B u ftI Given Sumup Eatanated EOL HMM/Gen EOL HM

Nommal 0161 3 65 10o
Boundrng 0 31t

'Reactor shutdown, core removal, storage, shipping or other date contirming that Irraciation ceased for fuel

'Total burnup for at iue associated with this worksheet must be dvktd by SOL heavy metal mass 10 get specific bumrup values (bAWdUMT)
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Fuel Radionucide Inventory Worksheet

L Fud and Template lnfonriaon ^
Fuel Neme TRIGA 85120 FFCR PENN STATE UNIV

SNF ID #- 815
Fuel Units & Deser 7- ELEMENT
Heavy Metal Mass 8OL1 379kg,. EO11316kg
ROD Storage Site INEEL

'Fuel decay start date. 2035
Estimates as of 2030

Template, TRIGA SS (LWAU-Zfx, SST. 10 to 20%. U)
'Template Bumup(MWd): 6SS

Template BOL Heavy Metal Mass (M1): 0 000195
Template Decay rime 5 years

Estimated
Canmsle usage

I 8009
-

.

I1 Fstimates i7 < + m xY Xb b Y. yb Gamma Sources

CVMWd From Nomunal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWd) Burnup (MWd)2 (Ci) Inventornes(Ci) Inventories(CiO

IPhoton T Iotal
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 8.5173E-10 6014
Am-241 I 8331E-03 60 14

E+00 5 12E-08 1 02E-07 1 Avg MeV
E+00 1 10E-01 220E-01 I 00150 1944EE+13
E+00 8 50E-05 1 70E-04 I 00250 4278E+12Am-242m 1A

Am-243 120 28 0 00E+00 8 89E-06 1 78E-05 0 0375 3643E+12
120 28 0 00E+00 7 74E4-0 1 55E-02 0 0575 3739E+12

6014 120 28 0 00E+00 1 69E-04 3 38E-04 0 0590 2 316E+12

Cr-243 1 7940E-07 6014 120 28 0 00E+0
Cm-244 1 6962E-06 6014 120.28 0 00E+C
Co-60 12839E+00 6014 12028 000E+0 E+1I

Cs-134 9 0541E-4
Cs-135 3 2195E4-
Cs-137 2 7564E+1

1 326E+13

0 00E+00 1 94E-03 3 87E-03 08500o 5 690E+11
8 0 00E+00 1 66E+02 3 32E+02 12500 1 155E+13

Eu-1 120 28 0 DOE+00 9 24E-01 1 85E+00 1 7500 7 702E+09
6014 120.28 0 00E+00 1 76E+00 3 52E+00 22500 1 241E+10

E-01 6014 120 28 0 00E+00 4 64E+01 9.28E+01
1111E-02 6014 120 28

1-129 7 3684E-07 6014 120.28

2Z7500 9 652E+07
35000 1 147E+07
0 oo0 6 389E+01

7 0000 7233E+00
11 0000 8.239E-01

UKr-85 2 5263E-01
Np-237 1 2427E-06 7 47E-05 1A9E-04

Pa-231 +00 2 32E-07 4 63E-07

Pb-, 120 28 0 00E+OD 4 44E-13 8 89E-13
60.14 120.28 0 00E+00 1 26E+02 2 53E+02

1 0383E-03 60.14 120 28 oC
_ _ _ _ _ _ _ _ _ _ .

PU-239 5 5293E-03 60.14 12028 0C
Pu-240 2 1278E-C
Pu-241 1C( 120 28 0 00E+00 613E+00 1 23E+01

120 28 0 00E+00 1 39E-05 2 78E-05
12028 000E+00 3.17E-12 635E-12

Pu-2

1 9338E-10 6014 12028 000E+00 1.16E-08 2 33E-08
91684E-02 60 14 12028 0C

SO-79 1 3018E-05 6014
Sn-126 1.2167E-05
Sr-90 +00 1.57E+02 3 13E+02

120 28 0 00E+00 2 66E-02 5 32E-02
60 14 120 28 0 00E+00 8.25E-09 1 65E-08

Ti-230 1 8090E-11 6014 120.28 000E+00
Th-232 2 5278E-10 6014 12028 0 00E+00
TI-208 1 6947E-08 6014 12028 000E+00
U-232 4 8737E-08 6014 120.28 0 00E+00
U-233 1.2203E-07 6014
U-234 1 5925E-07 6014
U-235 -2 6194E-06 60 14
U-236 1 2693E-05 6014

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
3.50E+00 7 00E+00

Total Total

4 32E-04 5 90E-04
7 63E-04 1.53E-03
3 70E-04 3.72E-04
1 57E+02 3 13E+02

U1-238 -3
Y-90 2 (
fliho. Radvimnriddes

6331 E-08 6014

so
2 17E+02 4 34E+02

nL Template Selection Suammrv. Burmip Sunsar and l , .he -ks< - -
Template Selection Summary

From SFD Used Basis for Parameter Ddferences:

Reactor Moderator [ ANDUZRC HYDRIDE LW AND U ZRC HYDRIDE
Fuel Ciaddong SST

BOL Ht Constituents _ UU |
BOL Enrichment % 1979695431 0tot20 1

jBumup Summary (MWd) F B8asis for bumup used In estimate:

IFrom SFD smtd. .. _

Li

I Noninal _
Bounding

40 321 604 Nonwiu brnup cahtaled froe a heavy metal mass destroyed.
120281Bm.adrnt tMasSiere to be t.c mfrwa bWmn

_ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _

i-Estimated Bumupl
Bumup Multipliar Gien Bumup Estimated EDL HMWGen EOL HM

1281 149 100Nominal I
Ioun in I

'Reactor shutdown, core removal, storage, shipping or other date confirmhig that Irrad atlon ceased for fuel

'Total bunmh4 for al luel associatedf with ts worksheet must be divided by BOL heavy metal mass to get specific bursip values (MWd/MT)

-. 4
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Fuel Radionuchde Inventory Worksheet
L Fuel and TepAlate nformnton ,

Fuel Name TRIGA 8 W20 FFCR SLOVENIA
SNF ID 4- 941

Fuel Units & Descr- 3 - ELEMENT
Heavy Metal Mass BO01O 473kg EOL.0 457kg

a ROD Storage Site INEEL

'Fuel decay start date 1959
Estimates as of 2030

Template TRIGA-SS (LWAU-Zrx, SST, 10lto 20%. U)
'Template Burnup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0.000195
Template Decay Time 65 years

Estimated
Canister usage:

18 X10
I 004

- 11. Fshmates 7. - s . m X. X. V. Gamma Sources
.1

|Photon Total
Ci/MWd From Nominal Bounding Fuel Initial Activity INominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup(MWd)' Burnup(MWd)O (Ci) Inventores(Ci) Inventones(CI) Gnoup (bounding)
; Ac-,

Am-
1614

An-243 1 4692E-07 16 14 32.28 0 00E+00 2.37E-06 4 74E-06 I 00375
C-14 12777E-04 1614 32.28 OOOE+00 2.06E-03 412E-03 00575 2153Et11
Ct-36 28120E-06 *1614 32.28 OOOE+00 4.54E-05 908E405 00850 1290E+tIt
Cm-243 41759E-08 1614 32.28 OOOE+00 674E407 1 35E-06 I 01250 8366E.t0
Crn-244 5 52E-06 1 02250 1 iIE+t1
Co-60 4 847E+10

W- t12238E-04 16 14 3228 0 00E.00 1 97E-03
Eu-t55 67158E-06 1614 3228 000E+00 1 08E-04 217E-04 22500 2844E+04
Fe-55 8 8165E-08 1614 32.28 000E+00 1 42E-06 2 85E-06 27500 1 174E+04
H-3 38376E-04 1614 3228 000E+00 619E-03 124E-02 35000 3988E+01

I- ;
I

1-129
Kr-85
Np-237
Pa-231
Pb-2110

7.3684E-07
52316E-03
13232E-06
1.8722E-08
1t2620E-12

6 14 3228 000E+00 i 119E-05 2 38E-05 I 5 0000 1 679E+01
7 0000 1 895E+00
11 0000 2154E-01

16 14
16 14 3228 000E+00 2 04E-1 1 4 07E-1 I

Pm-147 2-7714E-07 1614 3228 000E+00 447E-06 8 95E-06
Pu-238 6 4707E-04 16 14 3228 0 00E+00 1 04E-02 2 09E-02
Pu-239 55203E-03 1614 3228 000E+00 891E-02 178E-01
Pu-240 21143E-03 1614 3228 000E+00 341E-02 682E-02
Pu-241 56872E-03 1614 3228 000E+00 918E-02 184E-01
Pu-242 2 3128E-07 1614 3228 000E+00 373E-06 746E-06
Ra-226 2 6466E-12 16 14 32 28 0 00E+00 4 27E-11 8 54E-11
Ra-228 2 5278E-10 16 14 32 28 0 00E+C0 4 08E-09 8 16E-09
Ru-106 1 1377E-19 16 14 32 28 0 00E+00 1 84E-18 3 67E-18
Se-79 1 3009E-05 16 14 32 28 000-E+CO 2 10E-04 4.20E-04
Sn-126 12162E-05 1614 3228 000E+00 t96E-04 393E-04
Sr-90 6251Et-01 1614 3228 000E+00 016E+01 202E+01
Tc-99 44241E-04 1614 3228 000E+00 7.14E-03 143E-02
Th-229 94105E-10 1614 3228 000E+00 1.52E-08 304E-08
Th-230 1 7098E-10 1614 3228 000E+00 276E-09 5.52E-09
Th-232 25278E-10 1614 3228 000E+00 408E-09 816E-09
TI-208 1 0305E-08 1614 3228 0 00E+00 1 66E-07 33E-07
U-232 2 7669E-08 16.14 3228 000E+00 447E-07 &93E-07 Thenmal Power
U-233 12239-07 16 14 3228 00O6+00 98E-06 395E-06 INomnnai Hat Soundinc_

UJ-234 31278E-07 16 14 3228 0 00E+00 5 05E-06 1.01E-05
U-235 -26179E-06 1614 000 203E-04 161E-04 2.03E-04

Output Heat Output
(Watts) (Watts)

UJ-236 12696E-05 1614 3228 0 00E+00 2.05E-04 4.10E-04 128E-01 2.56E-41
U-238 -36331E-08 1614 000 127E-04 127E-04 127E-04 I Total Total
Y-90 62541E-01 1614 3228 000E+00 1 01E+01 2 02E+01
Other Radionuclides 1 4E+01 229E+01
Jll. Template Selection Suonusarryuriup Summnary, and Checks .
Termipate Selection Summary -_ _

From SFD Used Basis for Parameter Differences
_ Reactor Moderator LWADUZIRCHYDRIDE LW AND u ZIRC HYDRDE

Fuel Cladding SST SST
BOLNM Constituents U U

BOL Enrichment % [ 1 87312476 | 0 to 20 1

SunupSummary (M__ro__t__d m SBasis for bumup used In estimate

I F SF0 | Esnate

I

Nomhnal _
Boundimg_

16 14) 15 45JN u omnta lalen dtrey tam SFD (Crverled ID lAW)
3228 Btailng t211tDip asnW ls be twice noriat thmsl

_

Estimated Bumup_
Rumun Iut ller Given Burmi I Estimated EOL HWGiven EOL NM

I *o010NomIal I

I Bounding I
'Reactor shutdown, core removal, storage. shipping or 0wer date contincng that irradiabon ceased for fuel
5
ToWt burnup for alt fuel associated with this woiksheet must be dvKied by BOL heavy metal mass to get spedific bunmup values (MWdWlT)

if
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Fuel Radionuclide Inventory Worksheet
L Fue and Template Inromettion,

Fuel Name, TRIGA 8.5 20 FFCR SO- KOREA
SNF ID t. 734

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

'Fuel decay star date: 1996

Etimnates - of: 2030

Template TRIGA-SS (LWAJ-Zrx. SST. 1 to 20%. U)

'Template Bumup(MWd): 6 65
Template SOL Heavy Metal Masa (Mi): o 000195

Template Decayrume- 25 years

Estimated
Canister usage

18sx10
1 004

11. Esiuasites, > m X. Xb b Y. Yb Gamma Sources

CiJMWd Fromn Nominal Boundtng Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)' Bumup (MWd)f (Cl) lnventori(Ci) knventones(Ci)

Photobt Ioa
Energy Photons/sec

_ Group (bounding)Radionuclide
Ac-227 4 1459E-09 11J0
Am-241 3 5850E-03 11,

Avg MeV

E-02 0 0 0150 2.076E+12
E-05 I 00250 4316E+11Arm-242m 12899E-06 3 021

Am-243 14 0 0(E+00 1 72E-06 3 45E-06 I 00375 3 745E+11

C-14 0 00E+00 1 50E-03 3 00E-03 0 0575 4 033E411

23 39 0 0(E+00 3 29E-05 658E-05 I 00350 2431E+i1
11.70 23 39 0 00E+00 1 29E-06 2 58E-06 I 0.1250 1586E+011
1170 23 39 0 00E+00 9 23E-06

9 2647E-02 1170 2339 0C
Cs-134 1 0940E-04 1170
Cs-135 3 2195E-05 7 53E-04 0.8500 1 625E+10

Cs-137 0 00E+00 2 03E+01 4 06E+01 12500 1 669E+11

Et 0 00E+00 3 59E-02 7 18E-02 I 1 7500 4230E+08
11 70 23 39 0 00E+00 2 1OE-02 4 19E-02 I 22500 8919E+05
11 70 23 39 0 00E+00 4 38E-02

3 61 80E-03 11 70 23.39 0 00E+00 423E-C

1-129 7 3684E-07 11 70 23 39 0 00E+00 I-I
Kr-85 6 9368E-02 11 70
Np-237 1 2662E-06 11 70
Pa-231 91654E-09 11 70
P9-210 1 3728E-13 1170

K Prm-147 1 0702E-02 11 70
Pu-238 68692E-04 11 70
Pu-239 5 5263E-03 11 70

2339
10000 1 596E-01

1-07E-07 2 14E-07
+00 I 61E-12 3 21E-12

23.39 00E+C00 125E-01 2 50E-01
_33 U I AJE{X 1 .~-U Z ,U^=t"JZ^723.39 LlOE+CO I 04E:-02 z v7E vW

23 39 OOOE+00 6 46E4-02
Pu-240 2 1233E043 117 2.48E-02
Pu-241 3 8962E-C 4 56E-01 911E-01

Pt 0 OOE+00 2 70E-06 5 41 E-06
23 39 0 OOE+00 5 47E-12 1 09E-11

E-10 1170 23 39 0 00E+00 2.90E-09
Ru-106 9 8526E-08 11.70 2339 0C
Se-79 1 3015E-05
Sn-126 12165E-05

11.70
11.70

5 81E-09
2 30E-06
3 04E-04
2 85E-04
3 79E+01
1 03E-02

Sr-90
Tc-99

1 6195E+00
0 OOE+00 5 17E-03

23 39 0 OOE+00 4 96E-09 9 93E-09
61398E011 11.70
2 5278E010 11.70
t 509aE4 1. 70

23 39 0 OOE+00 7 18E-10
23 39 0 DOE+00 2 96E-09
23 39 0 OOE+OOo 1 77E-07

1 44E-09
5 91 E-09
3 53E-07

---- -- --- --. ..w.

U-232 4 0662E4-8 11.70 23 39 0 OOE+00 4 76E-07 9.51 E-07
; # # g __

U-23 1 2217E-07 11.70
U-234 22391 E-07 11 70
U-235 -2 6194E-06 11.70
U-236 1 2695E-05 11.70

23 39

Thernal Power
Normnal Heat Bounding

Output Heat Output
(Watts) - (Watts)
248E401 4E60-01

2.07E-04
2.97E-0423 39

000
_. _.

U-238 -36331E-08 11.70
Y-90 1 6195E+00 1170
Other Radionuclides

1IL Template Selection Sumimary. Burnup Sumnry, and Chsecks-
Template Selection Summary

From SFD Used
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Claddei SST SST
BSO HM Constituents- U U

E.0. riLchmenlt %- 20 lo to201

1.29E-04 1.29E-4
1 89E+01 3 79E+01
2 01E+01 4 02E+01

tOaV T otal
-J

jBasis for Parameter Dflerences:

Bumnup Summary (MWd)' Basis for bumup used in estimate:
From SFD Estlmated

Nominalt 1 701 7 45 NTrnrl tt taken dsy frm SFD (cneiled to MWA)
Bounding 23 39 tem*V inp eassusd is be Iwice noenal bimp.

Checks

Estimated 8umupl
Bumup utt ptr Given Bumup Estimated EOL HM/Given EO HlM

Nom l 71 0 64 0 991
Bounding 143 _

'Reactor shutdown, core removal, storage, shlpping or other date coniumnog tiat irrauiaion ceased for hiel

'Total bunup for al fuel assocated with fiN wolsuheet must be dvided by SOL heavy metal mass to get specfic bumup values (MWdMT)

J
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Fuel Radionuclide Inventory Worksheet

L Fuel d Tempbst. Infimnion .ffi P,

Fuel Name TRIGA 8.5120 FFCR U OF AZ
SNF ID *- 974

Fuel Units & Descr 2- ELEMENT
Heavy Metal Mass BOL=031ag EOL.0 319kg
ROD Storage Site: INEEL

'Fuel decay at date: 2035
Estimates as of 2030

Template TRIGA-SS (LW/U-Zrx, SST. O1to 20%, U)
`Template Bumup(MWd) 6 65

Template SOL Heavy Metal Mass (Mt) 0000195
T-molate Decay Time 5 years

Estimated

Canister usage

003

m
1. Estmates - m IX. X, b Y. Yb I Gamma Sources

Photon Total

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

Tempiate Fuel Bumup (MWd)' Bumup (MWd)' (Ci) invenlories(CI) Inventores(C) Gnup (bounding)

Zc-2-27
Am- 241

iclide
8 5173E-10 0008.00 8 13E-10 1 63E-O9 Avg UeV

000E800 1 75E-03 3tSE-03 00150 3086E. 1I1 t
- r

Am-242m 1 91 UI.XJL+UU 1j.=3-U z fut-us I U JVa

Am-243 191 0 OOE+1O t.41E-07

C-14
CI-36
r m-24:

095 1.91 0OOE+00 I 23E-04
E-06 0 95 191 Of

1 7940E-07 095 191 E-07 01250 2670E+10

1 6962E-06 0.95 3.24E-06 02250 3119E810

Co-60 1 2839E+00 1 23E+00 2 45E+00 I 0 3750 1 583E810

Cs-1 3qt 9r 0 OOE+00 8 64E-02 1 73E-01 0 5750 2 104E+11

Cs-135 3 2195E-05 0 95 1.91 0 OOE+00 3 07E-05

Cs-137 2 7564E+00 0 95 1.91 0 OOE+00 2 63E+00

6 Eu-154 1S368E-02 095 1.91 0OOE+00 147E-02

Eu-155 29293E-02 095 1.91 0OOE+00 280E-02

Fe-55 7 7158E-01 095 1.91 0 OOE+00 7 37E-01
1t11IE-02 0 95 1.91 O OOE+00 1 06E-02

1-129 7 3684E-07 095 1.91 0 OOE+00 7 03E-07

Kr-85 25263E-01 095 1.91 OOOE+OO 241E-01
1ND237 t 2427E-D6 0 95 1 91 0 OOE+00 1 19E-06

6.15E-05

1 564E+06
00 1 820E805

tA1E-06 I 5.0000 1 200E+OO
4 82E-01 O 7.0000 1 362E-1
2.37E-06 1t0000 5534-02

Pa-231 3 E
Pta-2107

,-.O OOE+00 3 68E-09 7 35E-09
I 1 91 0 OOE+00 7 05E-15 I 41E-14

PM-147

Pu-239

Pu-240

0 95 1 91 0 00E+00 2 o1 E+00
E-03 0 95 1 91

5 52934-03 0 95 1 91 I 06E-02

2 1278E-03
Pu-241 1 0195E-01
Pu-242 2 3128E-(

095
095
095
095
095
095

E+00 2.21 E-07 4 42E-07

4 06E-03
973E-02 1 95E-01

Ra-226 0 00E+00 5 04E-14 1 01E-13

- Ra-228 1 91 0 00E+00 1.85E-10 3 69E-10
1 91 0 00D+00 8 75E-02

E-05 095 191

I Sr-go
TC-99

1.21674-05
2 6045E+00
4 4241 E-04

095
095

1 91
0 00E+00 124E-05 2 49E-05
0 008+00 1.16E-05 2 32E-05
0 00E+00 2 49E+00 4 97E+00
0 00E+00 4-22E-04 8 45E-04
000E+00 131E-10 262E-10Th-229 1.371

Th-230 1.809
Th-392 2.527
TI-208
U-232

1.6947E-8

0 95 1 91 0 00E+00 1.73E-11
095 191 00DE+00 241E-10
0 95 191 0 00E+00 I 62E-08
0 95 191 0 00E+00 4 65E-08
0 95 191 0 8E+00 1.16E-07
f OO 1 01 0 00F+00 5 t.2E-07

3 45E-11

-26194E-06 095 00D 1.37E-04 t
12693E-05 0 95 1 91 0 0000E+ U

-3 6331E-08 0 95 0 00 8 62E-05 8 6

Thermal Power
Nomnal Heat Bounding

Output - Heat Output
(Watts) (Watts)
5.56E-02 I 11E-01

Total Total

4,

U-233
U-238
Y-90
Other Rariionuctkides

21E-05

26060E+00 095 1 91

idtliecks, ,,,

6 88E+00

_ Template Selection Summary
From SFD U-

Reactor UMod rtor Lw AND U ZRC HYDDRIE LW AND U u
Fuet Ctng srst

BOL NM Constituents U I

BOL Enric1iment% 19875 lo0

1Bumup From SFD Est,

Nominal 071Zi
Bounding

sad I--3asis for Parameter Ddfferences:

sBasis for burnup used In estimate

025 Nwissa barrse caladated frern Se heavy metal mssm desftyed.
1.8 -A l tatu g b rij assrned ID be tale Ironnnal brump

__________________ I
I_. w..,

Estimated Buup I
Burup Uufttiper Given Burnup Estimated EOL HWGn1ven EOL NM

I 122 |10 0Nominal
Be-nAnu I Ot171

'Reador shutdown, core removal, storage. shipping or other date confimning that Irradation ceased for fuel

'Total burnup for ait fuel assoiated with thls workshoeet must be dvided by BOL heavy metal mass to get specific bursuo values (MWdvMT)
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Fuel Radionuclide Inventory Worksheet

L Fud and Ternplate Infortsatkon, 1.s,,, Zj
Fuel Name: TRIGA 8.520 FFCR U OF tL

SNF ID *- 448
Fuel Units & Descr 4 -ELEMENT
Heavy Metal Mass- BOL=0 8kg, EOL=0 751kg
ROD Storage Sit INEEL

'Fuel decay start date 2035
Estimates as of 2030

Templater TRIGA-SS (LWAJ-Zrx. SST. 10 to 20%. U)
'Template Bumup(MWd) 6 65

Template 80L Heavy Metal M (lIT): 0 000195
Template Decay Timer 5 years

Esbmated
Cantster usage

8'x100
I 0 05 1

U1 Esfimattes. i n X. Xb b Y. Yb Gamma Sources

Photon Total
C'rItWd From Nominal Eounding Fwel Inital Activity Nominal Fuel Bounding Fuel Energy Pbotons/sec

Radionucide Template Fuel Bumup (MWd)? Burnup (MuWd) (Ci) Inventones(CQ) Inventorles(Ci) Group (bounding)
Ac-227 8 5173E-1 0 46 58 93t17 000OE+00 3 97E-08 7 94EO08 Avg MeV
Amn-241 183131E403 46 58 93 17 000OE+00 8 54E-02 It71E-01 0 0150 1-506E413
Am-242rn 1 4129E-06 46 58 93 17 000OE+00 6 58E-05 I 32E-04 0 0250 33t3E+t2
Amr-243 I14774E-07 46 58 93t17 000OE+O0 6 88E-06 It38E-05 I 0 0375 282E412
G-14 1 2871E-04 46 58 93t17 000OE+O0 600OE-03 t.20E-02 0 0575 2896E+t2
CI-36 2 8120E-06 46 58 9317 9 OOE+ 1 31E*04 2 620 0 0850 1 7S4E+t2
Crn243 It7940E-07 46 58 93t17 000OE+OD 8 36E-06 It67E-05 ot1250 1.303E+12
Crn-244 1 6962E406 46 58 93t17 000OE+O0 7 90E-05 iS58E-04 02250 1t522E.12
Co-60 t 2a39E+co 46 58 93t17 000OE+O0 5 98E+0t t.20E+02 03750 7724E+tt
Cs-134 9 0541E-02 46 S
Cs-t35 321t95E-05 46 5

.13

+11

Cs-1 37
Eu-1 54
Eu-1 55
Fe-55
H4-

0 00E+00 7 16E-01 1.43E+00 I

46 58 93 17 0 00E+00 1 36E+00 2.73E+00 2.2500 9 617E+09
7 7158E-01 4658 9317 000E+00 359E+01 7.19E+01 1 27500 7 631 E.07
1 1111E-02 4658 9317 000E+00 518E-01 t.04E+00 1 35000 8.881E+06
- ----- --

1-12V I 36Ct-u *0 00 , 4 932E+01 LKr-85 2 5263E-01 4658 5583E+00
NP-237 6360t-01
Pa-231

3 00E+00 3 44E.13 6 68E-13
93 17 0 00E+00 9 79E+01 1.96E+02

Li
1 0383E-03 46 58 93 17 0 00E+00 4 84E-02 9 67E-02

Pu-239 S ' 46 58 9317 0 00E+00 2 58E-01 515E-01
Pu-240 21
PU-241
Pu-242
Ra-226
Ra-228

-14 46 58 9317 0 00E+00 2 46E-12 4 92E-12
1 93386E-10 46 58 9317 0 00E+00 9 01E-09 1 80E-08

Ru-106 9 1684E-02 46 58 9317 0 00E+00 427E+00 8 54E+00
Se-79
Sn-126

46 58 93.17 0 00E+00 2 06E-02 4 12E-02
1 3713E-10 4658 93.17 0 00E+00 6 39E-09 1 28E-08
1 8090E-11 4658 93.17 000E+00 8 43E-10 1 69E-09

Th-232 2 5278E-10 46-58 9317 000D+00 1 18E-08 2 36E-08
TI-208
U-232

46.58 93.17 0 00E+00 7 89E-07 1 58E6
46 58 93 17 0 00E+00 2 27E-06 4 546E6 Thermal Power
46 58 93.17 0 00E+00 5 68E-06 I 14E-05 Nominal Heat BoundingU-233

U -234 1S92SE47 46 58 93. 17 0 0f0iE0 7 424F8l I 4RF-04
- - - - - - -

U-235 -2 6194E-06 46 58 0 00 3 46E-04 2 24E4-4 3 46E-04
Output Heat Output
(Watts) (Watts)
2n71Eo0 5 42E+00

Total Total
U-236 1 2693E-05 46 58
U-238

-a
I 68E+02 3.36E+02

IlLTemplate Selection Sunmnry. Bumurp Sumnmry. and Checks. -

Template Selection Summary
From SFD Used Basis for Parameter Differences

Reactor Moderator LW AND U ZINC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cldding SST SST

BOL HU Constrtuents U U
BO. Enrichment % 20 OD0001 1 5 10 to 201

Bumup Summary (MWd)' Basis for bumup used in estimate.
From SFD Estimated

Nominal 19 491 46 5; Nwna b clt hom e heay meb nun dested
Boundmg 93 17 Bounsdr bumup assused Is be twa normal bham

|Checks

Si

Estimated Bumupl
Bumup Muliplier Ghven Bumup Estimated EOL HWGlven EOL HM

Nominal 1 71 23 1 D
lnnund.nl 3 42

'Reactor shutdown, core removal storage, shlppng or other date confirlng Vat Irradiation ceased torn uel
0
Total buaap for al uel assoiated wth ti s worksheet must be dcided by BOL heavy mretal mass to get specific bumup values (MWCMT)

Oa,

1.
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Fuel Radionucide Inventory Worksheet

,1 Fuel and Tenplate Informiabon ,'
Fuel Name TRIGA 8 5d20 FFCR U OF TX AUSTIN

SNF ID * 825
Fuel Units & Descr 3- ELEMENT
Heavy Metal Mass 80L.0 48kg EOL0 43kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of 2030

Template TRIGA-SS (LWAJ-Zrxt SST. 10 to 20h. U)
'Template Burmup(MWd) 6 65

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

Estimated
Canister usage

18'x10
j 004 j

.

'D. Estimates - 2 . m x a b - Y. Yb Gamma Sources

CUNWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd) Bumup (MWdNC .- (Ci) Inventones(Ci) tnventories(Ci)

Photon ITotal
Energy Photons/sec
Group (bounding)

Ac-227
AM-241

85173E-10 916 1833 C

1 8331E-03 916 1833 C

I Avg MeV
2 00150 2.962E+12
S 0 0250 6518E+11

i 0 0375 5.651E.11
1.4129EC06 916
1 4774E-07 916 2 71E-06

1 2871E-04 O I 118E-03 2.36E-03 I 00575 569E+1 1

-. Cm-243

28 3 O OOE+00 258E-05 5.15E-05 o 0590 3 53DE+11

18 33 0 00E+00 1 64E-06 3 29E-06 1 01250

Crn-244 9.16 18 33 0 00E+00 1 SSE-05

Co 60 916 1833 000E+00 1 18E+01

Cs-134
Ca-13!
Cs-13',

La Eu-151
Eu-1 5!
Fe-55

i

90541E-02 916 1833 C
3.2195E-05 916 18 33 I
27564E+00 916 1833
1 5368E-02 916 18.33 C

E-04 0.1500 8.670E+10
E+01 12500 1 761E+12

E-01 1 7500 1 174E+09

29293E-02 916
7.7158E-01

) 2 68E-01 5 37E-01 i 22500 1892E+09
0 7 07E+00 1 41E+01 27500 i 501E+07
0 1 02E-01 2 04E-01 3.5000 1 747E+061.1I11E-02 8.33 000E+01

73684 1.33 0 00E+00 6 75E-06 1 35E-05 D 905E+D0
18.33 00 E+00 232E+00

7 916 18.33 000E+00 I 1
37"F - '-'

E-09 916 183

.* Pb-210 7.3880E-15 916
1 Pm-147 2.1023E+00 916

- Pu-238 1 0383E-03 916

183 1.35E-13
E+01 3 85E+01

0 00E+00 9 52E-03 1 90E-02

Pu-239 1 33 0 00E+00 5 07E-02 1 01E-01

Pu-240 18.33 0 00E+00 1.95E-02 3 90E-02
.. ^

VU-k?41 18 33 000E+00 9,34E-01
-42 916 1833 0 00E+00 2 12E-06

E-14 9 16 1833
1 9338E-10 9 16 18 33

Sn-1 26
Sr-90

~- Tc-99
Th-229

91684E-02 9 16
1.301 8E-05 9 16
1.2167E-05 9 16
2 6045E+00 916
4 4241E-04 916
1 3713E-10 916

1 77E-09 3.54E-09
D 840E-01 68E+00
0 1 19E-04 239E-04
I 1 12E-04 223E-04

18 33 0 00E+00 2 39E+01
18 33 0 00E+00 4 05E4-3
18 33 0 00E+00 1 26E-09
18 33 0 00E+00 1 66E-10

4 77E+01

1 8090E-11 916
25278E-10 916
1 6947E-08 9 16
4 8737E-08 916
1 2203E-07 916

I 1 55E-07
4 63E-09
3 11E-07
8 93E-07 I Thermal Power
2 24E-06 I Nominal Heat Bounding

183

1 5925E-07
-Z6 14dF-ff6

916
916

E-06 2 92E-06 Output Heat Output
11 ZLS
u-<9o - -<AV | vv _

U-236 1.2693E-05 916

E-04 1 81E-04 2 05E-04 (Wat ts) '^ (Watts)
+00 1.16E-04 2.33E-04 5.33-01 107E+00

-04 129E-04 129E8-4 Total TotalU-238
Y-90

W Other F

^^^4r o.i~J

2 6060E+00
U I

0 00E+00 2 39E+01 4 78E+01

ladionuclides 3 30E+01 6 61 E+01
r-11l. Telli late Seleton Suistrv. Burnup Sunmary. and Checks

Template Selection Summiary
I From SFU Used

Reactor Moderator LW ANDU ZRCR HYDDE LWAD IR HYDRIDE

_ Fuel Cladding SST SST
BOL NM Constituents U U

BOLEnr.chment% 197916875 10 to 20 1

LU BumupSummatry (MF d2
Bumup From SFD Estimated

Nom utal F _ _ _ _ __ _ ]9Bounding 18 a 1

Basis for Parameter Diflerences-

A..;. 4�- -t-t.

nal tbrp assVried t be 2r at 60L. heavy rmetal uass
Lemnd.t taxrW tnaed ba be tM ra Ial hnbuv

I- I _____________ - _____________ 1- - - -�

Estimated Bumupt I
Burnup Multiptier Given Bumup - Estimated EOtL HMtGrve^ EOL NM

05 0981NomnIalIB oun din^ g -

S Reactor Shutlown. core removal, storage. sthpping or other date contirmlng th t tiradataon ceased tor htW

'Total bumup tor alt tet assodaced with ftas worksheet must be dvkled by SOL heavy metal mass to get spedfic bumru values (MW&ffT)
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Fuel Radionuclide Inventory Worksheet
L Fuel An Template linfonnation

Fuel Name: TRIGA 8 5/20 FFCR ZAIRE
SNF ID 4: 735

Fuel Units & Descr 4 - ELEMENT
Heavy Metal Mss BOt.=0 638kg, EOL.0 638kg
ROD Storage Site INEEL

'Fuel decay start daet 2010
Estimates as of. 2030

Template TRtGA-SS (LWA/-Zrt. SST. 10 to 2zr. U)
5
Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MUT. 0 000195
T-Wmnif D-vcaw Time 20 vears

Estimated
Canister usage:

1S x1 0
004

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

CUMWd From Nominal Bounding Fuel ititial Acttvity Nominal Fuel Bounding Fuel
---- Cqj Rumun iuWr%2 um.ni uMWdn2 (Ci) InvenlonestCil trventones(Cit

Energy Photonstsec
Group (boundina)Ratlonic~laria | emlplaxs rz DUIIgUw ti-wuR p M.|.uP M

Ac-227 2 6436E-( 4 0 OOE+00 1 64E-B 3 29E-08 Avg MeV
44 00OE+00 t 95E-02 391E-02 I 00150 1246E+12Am-241

Am-242m 1244 00OE+00 820E-06 1 64E-05

Am-243 1244 000E+00 917E-07
6.22 1244 00OE+C0 799E-N
622 1244 0 OOE+00

7 1 83E-06
4 1 60E-03
S 3 50E-05
7 155E-06
6 1 19E-05
I 2.22E+00

+11

1 2465E-07 6.22 1244 C 9 540E+10

Cm-244 9 5564E-07 6.22 1244 02250 1.253E+11

Co-60 1 7880E-01 6.22 I1 0.3750 5 493E+10

Cs-134 3 65E-03 7.30E-03 I 0 5750 9 034E+1 1

Cs-135 O OOE+00 2 00E-04 4 00E-04 0.8200 1 018E+10

Cs-137 4 0 O0E+00 1 21E+01 2 42E+01 1

Eu-15 622 12 44 0 00E+00 2 85E-02 571
6.22 1244

1 4185E-02 6.22 12 44 27500 9 929E+03

H-3 622 124 S 96E-02 315000 5s.82E+01

1-129 622 4.58E-06 9 16E-06 5 0000 6.857E+00 UKr-85 9 5820E-02 O S96E-01 119E+00 70000 7 753E-01

Np-237 1 .2552E-06 O OOE+OO 7-80-E06 1 56E-05 I 11 0000 8.825E-02

Pa-231
Pb-210

12.44 0 OOE+00 4 38E-08
12 44 0 oOE+00 3 61 E-13
12 44 0 OOE+00 2 49E-01

622 1244 0 O0E+OO

8 76E-08
721E-13
4 98E-01
1 15E-02
6 87E-02
2 64E-02
6 16E-01

Ii
5 5278E-03 6 22
21248E-03 6.22Pu-240

Pu-241

12 44 0 OOE+00 3 44E-02
1244 0006+00 1 32E-02
1244 0OOE+00 308E-01
1244 00OE+OO 1 44E-06

E-13 6.22 12 44 0 OOE+OO
2 4015E-10 6.22 12 4

1249Ru-1 06
Se-79
F.-126
Sr-90
Tc-99

3 06026-06
I 3015E-05
1 2165E-05

6.22 1 90E-05 3.81 E-05
8 09E-05 1 62E-04

12 44 0 OOE+00 7 56E-05
1244 00OE+00 1 13E+01
1244 0 OOE+00 2 75E-03
1244 0OOE+00 1 93E-09

1.51 E-04
2 27E+01
5 SOE-03

6.22
622 1244 0 OE+00

- Cs7sE-10 A 6 12 448 O(

T1-208
U-232

1.5820E-08
4.2647E-08

622

6 22

1244 0C
12 44 a C
1244 0C

1 97E-07
Thermal Power

U-233 1.2211 E-07
U-234 1 9955E-07
U-235 -2 6194E-06
U-236 1.2693E-os

Nornnal Heat Bounding
Outlut Heat OutputE-06 2 48E-06

U-238
Y-90
Other Radionuclides

iil. Ternplate Selecti

rTemplate Sa`lectz-

-3 6331E-08

0 00 2 76E-04 2 59E-04 2 76E-04 | (Watts) (Watts)
12.44 0006+00 789E-05 1 58E-04 I 56E-01 311E-01
0 00 1 72E-04 71E-04 72E-04 Total Total
1244 0 00E+00 13E+01 227E+01

1.20+01 2 396+01

. ~1
S .. . I

From SFD Used it

Reactor Moderator LW AN[ U 2RC HYORIDE LW AND U 2IRC HYDRIDE

Fuel Cladding SST SST

BOL HM ConstIunts U U
._OL Enrichment %- 20100)41 10to20 1

tasis for Parameter Driferences: Li
[Bumup Summary (MWd)f |Basis for bumup used in estmate. Li

I
From SFD I Estimated

Nominal _

Boundlrta

6.221 NOMu bamp tal," dirfy trom SFD (a ld to MWd)

t Z4I Euedmn bntup assuned to btce nomrnal Ixp

I

Estimated Burmup/
B Given Bumup Estimated EOL HM/Given EOL HM

029000 0 99Nominal
FLu,.d-n I oS7lI _ _ _ _ _ ____ _

'Reactor shutdown, core removal, storage. shippeig or other date confirming that Irradabtrm ceased for fuel
2
Total bumup for as fuel assodated with Vis4 workteet must be didded by EOL heavy metal mass to get speafic bumup vatues (MWdMT)
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Fuel Radionuclide Inventory Worksheet

L. Fuel mnd Templatelnrade
Fuel Name TRIGA S~TD (ACPII)

SNF ID 8955
Fuel Units & Descr 182.- ELEMENT
Heavy metal mass BOt=48 357kg EOL=48 357kg
ROD Storage Site INEEL

'Fue decay start date 2035
Estimates as of 2030

Template TRIGA-SS (LW&U Zrx. 5ST1.10 to 20%. U)

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

Template Decay Time 5 years

Estimated
Canister usage

18x10,

II1. Estimates ,,- m X.. X., b Y. Y. I Gamma Sources
Photoni Total

C:VMWd From Nominal Bounding Fuel ,Initial Activnity Nominal Fuel Bounding Fuel IEnergy Photons/see:
Template Fuel Bumup (MWO) Bumup (MWd)t (Co) Inventornes(Ci) lnventorlesCo) j Group - (bounding)Rtadionuclide

U UtJ ULFJ
it5 b7Z3L-1U V LK) u VV V % 3 00E400 IAvg MeV

3002+00 I 0 01501 8331E-03 0 00 0 00

Am-242m 1 4129E-06 0 00 ~ 00 0.OOE+00 0 0250 0 000E.00

AM-243 1 4774E-{ 0 O0E+00 0002E+00 0 0375 72D43E.05

C-14 0 00 0O0OE.O0 0 OOE..00 0002E+00 0 0575 4276E+05

0-36 00 DO 000E+00 0002.+00 I

Cm-243 0 00 0 00 0.00E+D0 0002E.00

Cm-244 0 00 0 00 O OOE+00

1.2839E+00 000O 0 00 0 OOE+00

9 0541 E-02 0 00 00DO 0 O0E.0O

3 9195E-05 0 00 0 00 0OOOE+00 -

I 049E+06

3 0 5750 5 1612E.04
E+00 0.8500 8 046E.03

2 7564E+00 0 00 000OE.00 12500 4 756E.02

EuA54 I15368E-02
Eu-155 2 9293E-02
Fe-55 7 7158E-01

0 OOE+DO 0 DO2.00 I 1 7500 2 3272.02
E+00 0 002+00 0002.+00 1 229500 I 348E.02

0 002+O0 0002+00 0 002.00 1 2 7500 7 8322.01

Kr-r85
1j Np-237-

Pa-231

Pb-210

i ~Pu-238

1 l 1111-02 ) 00 0 OOE+00 0 002+00 0 O0E+C
0 00 0 00 0002.+00 0002E+00

:-01 0 00 0 00 0002E+00
1 2427E-06 0 00 000 E+00 11 0000 3981E-01

3 85112E-09 0 00 0002.+00

7.3880E-15 0 OOE+00 0002.+00

2 1023E+00 ~-.-0 0002E.00 0 OOE+00

I f 0002.+00 0 OOE+00 0 0012+00

Pu-239
Pu-240
P-u-241
Pu-242
Ra-226
Ra-228
Ru-106
Se-79
Sn-1 26

0 00
0.00
0 00
0 00

0 00 0002E+00 0002.+00
000O 0002.+00 0002E+00
000O 0002.+00 0002.+00
00co 0002.+00 0002.+00
0 00 0 002+00___000DE-00

0002E+00
0002.+00
0002E+00
0 002.00
0 002+005.2782E-14

1 9338E-10
9 1684E-02
1.30182-05

0002E+00 0002.+00
0002.+00 0002.+00

0 00 0002.+00 0002.+00
0 00 0 002.00 0002.00D
0 00 0002.+00 0 OOE+00
0 00 0002E+00 -0002+00

0002.+00

0 00
0 00
0 001.3713E-10

Th-230 1 809OE-1 1 0 00
Th-232 2 5278E-I10 0 00
T1-208 1 6947E-08 0 00

U-232 48737E-08 0 00
U-233 1.2203E-07 0 00
U-234 1 5925E-07 0 00
U-235 -2 6194E-06 00DO

U-236 1 2693E-05 0 00

- U-238 -3 63312E-08 0 00
Y-90 2 60602.00 0 00

I 0 002+00 0002E+00 j
I 0002E+00 0002E+00 J

0002+00 0002E+00 J
0002E+00 0002E+00 J __ _ _ _ _ _ _ _

I000OE+00 0002E+00 J Thermal Power
0002E+00 0002E+00 Nominal heat Bounding

0.00E+0C

E+00 0002E+00 0 O0E+OO Output Heat Output
208E-02 2 082-02 2082f-02 1 (Watts) (watts)

0002+00 +00 0 00O0+00 00 J a 76E-04 6.76E-04
1.30E-02 1230E-02 1 302-02 I Total Total
0002E+00 0002E+00 0 DOE+DO

LI Template Setectiofi Summar
From SFO Used

Reactor Moderator LW AND UZIRC HYDRIDE LW AND UZIRC HYDRIDEI

Fuel Cladding SST SST
SOL HM Constltuents U U

I SOL Enrichmeit % 19 95031243 101to20 1

a !

0002E+00 I) O0E.00 I

Basis for Parameter Differences

V~ Burup Summary (MWd)z ~Basis for burnup used in estimate:
From SF0 :: Estimated

Nominal 000------ e0t StonW taken drecly frat SF0 (convrted ID MWif)
Bounid aig ID.tw e b an p az e t be Wrcesri nalbhu mt

checks --

Estimated Bumup/

Bumup MuIt lIa Given, Sutinup Estimated EOL HNMGiven EOL HM

B o u n d in g 0 0 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'Reactor shutdown, core removal, storage, slapping or Other dote containming trial lirackalion ceaseci ior fleie

'Total burriti for atl fuel associated with INS worksheet trust be divided by S0OL heavy metal moss to get specific burinu values (MWd'T~t)
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Fuel Radionucide Inventory Worksheet
L Fuel and Template Ilnfmiionm r

Fuel Name: TRIGA SMD (AWM) ARRR
SNF ID s: 238

Fuel Units & Descr. 71 -ELEMENT
Heavy Metal Mass: BOL113.376kg EOL=9 322kg
ROD Storage Site: INEEL

'Fuel decay start date: 2035
Estimates as of 2030

Template. TRIGA-AI (LWAJ-Zrx, Alun , 10 to 20%4. U)
'Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT) 0 00018

Estimated
Canister usage

18'x10'

r064

Template Decay Time- 5 years

IL.Estbrmttes n m X. X. b Y. Yb Gamma Sources

Photon Total
CiUMWd From Nominal Bounding Fuel Initial Actitvty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)O Bumup (MWd)2 (Ci) Inventories(C) Inventones(CI) Group (bounding)
Ac-227 8 0632E-10 3,86971 7.73943 0 E+00 3 12E-06 6 24E-06 Avg MeV
Am-241 22586E-03 3,869 71 7.739 43 0 OOE+00 8.74E+00 1.75E+01 0.0150 1 310E+15
Am-242m 1 9925E-06 3,869 71 7,73943 0 OOE+00 7.71E-03 1 54E-02 00250 2843E+14
Am-243 23323E-07 3,86971 7.73943 OODE+00 903E-04 1 81E-03 00375 3541E+14
C-14 43308E-05 3,869 71 7.73943 00E+00 1 68E-01 335E-01 00575 2715E+14
CP-36 4 3023E-08 3,869 71 7.73943 0 OOE+00 1 66E-04 3 33E-04 0 0850 1 s00E+14
Cm-243 27429E-07 3,86971 7.73943 0 OOE+00 2 06E-03 2 12E-03 01250 2842E+14
Cm-244 3 1504E-06 3,86971 7,73943 0 00+00 9 122E-02 2 44E-02 02250 1586E.14
Co-60 3 1008E-02 3,869 71 7.739 43 OOE+00 I620E+02 2 40E-02 003750 7061E+13
Cs-134 I 0367E-01 3,869 71 7.739 43 0 OOE+00 4 01 E+02 8 02E+02 80750 8 ss2E+14
Cs-M13 31549E4'5 3,86971 7.73943 000E+00 122E-01 244E-01 08500 2204E+14
Cs-137 2 7564E+00 3,86971 7.73943 0 OE+00 8 07E+04 2.13E+04 1250 2284E+14
Eu-154 1.3490E+00 3,86971 7.73943 0DOE+00 522E+03 1 04E+04 17500 6537E+12
Eu-155 4.S397-03 3,86971 7.73943 0006E+00 20E+03 340E+03 22500 71946E+1
Fr-.S 8 6782E-03 3,869 71 7.739 43 0 0OE+00 3.36E+01 6 72E+01 Z7500 6454E+og
H4 10805E4-0 3,88971 7,73943 0 DOE+00 4.18E+02 8 36E+02 3500 7543E+08
1-129 7.3806E-07 3,869 71 7.73943 0 OE+00 2 861E-03 2 71 E-03 S ODO 4 423E+03
Kr-86 25278E-61 3,86971 7.73943 OOE+00 9276E+02 695E+03 70000 5006E+02
Np-237 1 4463E-16 3,86971 7.73943 0 DOE+00 5 60E-03 1 12E4-02 110000 57E+01
Pa-231 3 5970E-09 3,869 71 7.739 43 0 ODE+00 3639E405 2 78E-0
Pb-210 8.251E-15 3,869 71 7.739 43 0E+00 3519E-11 6139E-11
PSn-147 2 30767E+00 3,86971 7.73943 O DOE+00 804E+03 2461E+-4

Pu-238g 1 354E03 3,86971 7,73943 0 DDE+00 523E+00 1401E+01

u-29 5 644120-03 3,869 71 7.739 43 0006E+00 21.71+00 3 416E+00

Pu-240 22647E-03 3,86971 7,739 43 0 0DE+00 876E+00 1 75E101
Pu-241 192574E911 3,86971 7.73943 0 00E+00 487E+02 973E+02
Pu-242 370602E407 3.86971 7.73943 0DE+00 18E03 237E4-03
Ra-226 5 73539E64 3,86971 7.73943 0OOE+00 2 22E-10 4 44E-10
Ra-228 58150E-10 3,86971 7.73943 0OOE+00 7 02E47 -40 46-04
Ru-106 9 3744E402 3,869 71 7.73943 ODD0E+OO 3 63E+02 7 26E+02

Se-79 12933E-05 3,86971 7.73943 ODOE+00 50E4-02 1 O6-03B1
Sn-126 12239E-05 3,86971 7.73943 0001+00 67 4074E42 9 47E-02
Sr-90 2 60DOE+00 3,869 71 7.739 43 0 OOE+OO 1 01 E+04 2 01 E+04

Tc-99 4-4120E-04 3,86971 7073943 S DOE+0 11 E+00 3 41 E+aW
Th-229 I14749E-10 3,869 71 7.73943 O DOE+OO 571E407 1 14E406

Th-230 I 9549E-1 1 3,869 71 7.73943 0 DOE+OO 7 561E48 1 51E407

Th-232 2.3744E-10 3,869 71 7.73943 O OOE+OO 9 19E407 1 84E406

TE-208 I 9459E408 3,869 71 7.739 43 0 OOE+OO 7 53E405 1 51E044

U-232 S 601SE48a 3,869 71 7.739 43 0 OOE+OO 2 17E404 4 34E404 Them~alPowver

U-233 1.3132E407 3,869 71 7,73943 OOD0E+OO 508E4-4 1 02E403 Normnal Heat Bounding

U-234 I 7323E407 3.869 71 7.73943 0 DOE+DO 6 701E44 I 34E403 Output Hea1t Output

U-235 -26159E406 3,869 71 0 00 5 67E403 OOOE+OO 5 67E403 ( watts)(Wts

U-236 12717E-05 3,86971 7,73943 0 OE+00 4 92E-02 9 84E-02 1 94E+02 389E+02
U-238 -3 8857E-08 3,86971 000 361E-03 3 46E-03 3 61E-03 Total Total
Y-90 2 6015E+00 3,869 71 7.73943 OOODE+OO I 01E+04 2 01 E+04

Other Radionucirdes I 47E+04 2 94E+04

111. Teplarte Selection Sununary, ronmup Sumnnry. and C4ecs '*
Template Selection Summary

From SF0 Used Basis for Parameter Differences:

Reactor Moderdtj LW AND U Z1RCHYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cbadding ALU ALUM

BOL HM Constituents U U
Br0L Enrichment % 19 62614987 10 to 201

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

Nomin 494 30 3 869 71tNmna Lanp cabitLaed tIrm the heasy melmass dskoyee
Boundmig- 7 739 438S busp asumed to be tWe" rWnal bunu

Checks

Estimated Bumupl
Bumuo munbi"r Given Bumup Estimated EOL HWVGlen EOL HM

Nominal 7 83 7 123
Bounding I is66

Reactor shutdown. core removal, storage shipping or other dale confinilng that eradabon ceased for fuel

5Total bumup for all fuel assoaated with t4s worksheet must be divided by BO heavy metal mass to get specitic bumup values (MWdM

U

-

I.

J

two
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Fuel Radionuclide Inventory Worksheet
I L Fuel amd Template Information

Fuel Name- TRIGA STD (ALUM) AUSTRIA
SNF ID t 462

Fuel Units & Descr: 66 - ELEMENT
HeavyMetalMass BOL=11.88kg EOL=11.814kg

k ROD Storage Site tNEEL

'Fuel decay stsrt date 2010

Estimates as of 2030

Tempbste TRIGA-AI (LWIU-Zrx, Alum .10 to 20%. U)

'emplate Burnup(MWd). 6 6s

Heavy Metal Mass (l) 0 00018

Terntale DecavT'rie 20 years

Estimated
Canister usage

18,x10'
) 0 59

21

Template SOL

!. Estimates ' ' , m b Yr Gamma Sources
5.

CUiMWd From ' Nominal Bounding Fuel Intal Actsvity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)W Bumup (MWd)? (Ci) Inventones(CA) Inventontes(Ci)

Photon Total
Energy Photons/sec
Group - (bounding)

Ac-227 24556E-09 6300 12600 000E+00 155E-07 309E-07 Avg MeV

38752E-03 6300 12600 000E+00 244E-01 488E-01 o00150 1.293E+13
I 8617E-06 6300 12600 000E+00 I 17E-04 235E-04 00250 2670E+12

2 3293E-07 63 00 126 00 0 00E+00 I A
t: 14 4.3233E-05 63 00
CI-36
Cri-243

4 3023E-08 63 00 S 42E-06 0-0850 1 57312
2 40E-05 01250 1 765E.12I 9053E-07

Cm-244 1 774 I 1 12E-04 2.24E-04 I 2250i 1 425E+12

Co-60 0 00E+00 272E-01 5 44E-01 I 0 3750 5 856E1 1

Cs-134 126 00 0 00E+00 4.23E-02 8 47E-02 I 0 5750 9 330E.12

100 126 00 0OE+00 I 99E-03 398E-03 I 08500 9926E.11
63 00 12600 0 00E+00 1t23E+02 2 46E+02 I 12500 1 069E.12

4 0301E-01 63 00 126 00 0 00E+00 2.54E+01 5 08E+01 I 17500 3 203E+10
Eu-155 54000E-02 63 00 126 00 0 00E+00 3 4

Fe-55 1t5955E-04 63 00 126 00 0 00E+00
tj -3 4 6571 E-03 63 00 126 00

I I-129 7.3805E-07 63 00 126 00
- Kr-85 9 5684E-02 63 00 126 00

I Np-237 1A618E-06 6300 12600
Pa-231 6 4782E-09 63 00 126 00
Pb-210 6 3158E-14 63 00 126 00
Pm-147 3 9564E-02 63 00 126 00
Pu-238 t2008E-03 6300 12600

9.30E-05 5-0000 7 820E+01
603E+-00 t2tE+01 7 0000 8 843E+80

0 OOE+00 9.21E-05 1.844-04 I 11oooo 1 007E+00
0 OOE+00 4 08E-07 816E-07
0 OOE+00 3 98E-12
0 OOE+00 2 4

Pu-239 5 6917E-03 63 00
Pu-240 2 2617E-03 63 00 2 85E-01

Pu-241 6 111 +00 7 70E+00

Pu-242 0 OOE+00 1 93E-05 386E-05
126.00 000E+00 1 68E-1I 3.36E-1 1

E-10 63 00 126 00 0 00E+00 1 42E-08 2 84E-08
RU-1 06 3 1293E-06 63 00 126 00 0 OOE+00
Se-79 1.2935E-05 63 00 12600

i 97E-04 3 94E-04
8 15E-04 t.63E-03
7 71 E-04 1t54E-03
1 15+02 2.29E+02

Sn-126 1t2238E-05 63 00 126C
Sr-90
Tc-99

-- Th-229
0 O0E+o0 2 78E-02 5.56E-02

3 126.00 0OOE+00 2 IOE-08 420E-08
E.- 1 6300 12600 000E+00 2 93E-09 5 86E-09

7 974AF 10 63i n t26; 00 O OOE+O I .SO-0F

Th208 1 8195E-08 63 00 126 00 0 OOE+00 1.15E-06

U-232 4 9098E-08 63 00 126 00 0 OOE+00 3 09E-06 6 19E-06

I-233 t3140E-07 63 00 126 00 0 OOE+00 8 2
U-234 22571E-07 6300 12600 0OOE+00 14
U-235 -2 6159E-06 63 00 0 00 5 13E-03 4 9
U-236 12719E-05 6300 12600 OOE+00 80

28E-06 I 66E-05
Thermal Power

Nominal Heat Bounding
Output Heat Out
(watts) (Watts)
1 54 Tol0 3278.00

Total Total
11E-04

I
11-238

h- Y-90
-3 8857E48 63 00 0 00 3 19E-03 3 1
1 8211E+00 63 00

- Other Radconuclides i+02

IU11 tripate Setectoon bunusv. tyiumruIptinsinary. aim k lKck5 L
sTemplate Selection Summary ,

V From SFD Used B

Fuel Cladding ALUM
SOL NM Constituents U U

SOL Enrichment % 20 10 b 201

BmpSummary (MF d)
5

From SFD Estamated

Nomhial 57.89' 63.J0 NI

% Bounding 1126.0 Bo
in

asis for Parameter Differences:

asis for bumup used in estimate,

vewa tlullrsp calculated from tie heavy retal mass destryoyd

3d bg binup asseffd to be tfice norral brnup

i
Estimated Bumupt

Sumup MuStipber Given Sumup
014 1

Estimated EOL HMWGrven EOL HM
I1 0 0NomIal

'Reactr shutdown. core removal, storage. shipping or other date confirming that Irradation ceased for fuel

'Total burrup for an fuel assoctated with this wortsheel must be dvided by OL hea metal mass to gel spedhc bumup values (MWd/Ml)
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Fuel Radionuclide Inventory Worksheet
L. Fuel and Template IrtiunJ-.

Fuel Name TRIGA STD (ALUM) 8RAZIL
SNF ID #- 471

Fuel Units & Decw 59 -ELEMENT
Heavy Metal Mass BO t OI86kg. EOLS10B55kg
ROD Storage Site: INEEL

'Fuel decay start date. 2006
Estimates as of. 2030

Template. TRIGA-AJ (LWAJ-Znr. Alum , 1Oto 20%, U)
Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (UTl. 0 00018
Tanptate Decay Te 20 wears

Estimated
Canister usage

18053

I. Esimates s m b Gamma Sources

Ct/MWd From
- Template

I Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)l Bumup (MWd) (Ci) Inventories(G) Inventortes(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227
Am-241
Am-242m
Am-243

2 4556E-09 478 69 957 38 0 00E+00 1 18E-06 2 35E-06 Avg. MeV
38752E-03 47869 95738 000E+00 1.86E+00 371E+00 00150 9825E.13
I 8617E-06 47869 95738 000E+00 891E-04 1 78E-03 002s0 2.029E+13
2 3293E-07 478 69 95738 000E+00 1 12E-(

C-14 4 3233E-05 478 69
Cl-36 4 3023E-08 478 69
Cm-243 1 9053E-07 47869
Cm-244 1 7744E-06 47869

957 38

t341E+13
I

I 03Et.13

Co-60 0 00E+00 2 07E+00 4 13E+00 0 3750 4 450E+12
169- 957 38 0 00E+00 3-22E-01 6 43E-01 0 5750 709E+t13

3 1549E-05 478 69 95738 000E+00 1 51E-02 3 02E-02 0 8500 7543E.12
Cs-137 19489E+00 47869
Eu-154 40301E-01 47869
Eu-155 5 4000E-02 478 69

957 38 0 00E+00 9.33E+02 1 87E+03 12500 8125E+12

Fe-55 i 5955E-C
H-3 223E+00 4 46E+00 3.5000 4 408E+03

1-129 0 00E+00 3 53E-04 7 07E-04 5 0000 54504E02
957 38 0 00E+00 4 58E+01 9 16E+01 70000 6153E+01

478 69 957 38 0 OOE+00 7 OOE-04 1 40E-03 11 0000 6998E+00
6 4782E-09 478 69 957 38 0 OOE+00 310E-06 6.20E-06

U
Ii

Pb-210 6 3158E-14 478 69 95738 0 OOE+0 3 6 05E-1 I
Pmi-147 3 9564E-02 478 69 957 38
Pu-238 1 2008E-03
Pu-239
Pu-240 0 0OEOO 1 08E+00 2 17E+00
Pu-241 6 1113E-02 478 69 957 38 0 OOE+00 2.93E+01 5 85E+01
Pu-242 3 0602E-07 47&69 957i
Ra-226 2 6707E-13 478 6
Ra-228
Ru-106

47869 957 38 OOE+00 1 08E-07 2.16E-07
478 69 957 38 0 OOE+00 1.5OE-03 3 OOE-03
478 69 95738 0 OOE+0O 6 19E-03 124E-02
478 69 957.38 0 OOE+00 5 86E-03 1.17E-02
47869 957.38 OOE+00 871E+02 1 74E+03

4 4120E-04 478 69 957 38 0 OOE+OO 2 11E-01 4 22E-01
Th-229 3 3308E-1 0 478 69 957:
TI-230 4 6526
Th-232 2 3744
Tl-208 1 8195
U-232 4 9098

6E-11

871E-06 1 74E-05

E-08 E+OO 2 35E-05 4.70E-05 I - Thermal Power
,,, - ---- I.44h

E-07 r+u 5L-h0 1 26EI-04
E-07 47&69 957 38 0 OOE+00 1 08E-04 2.16E-04

Nominal Heat -Bounding

Output Heat Output
(Watts) (Watts)-2 6159E-06 47&69 0 00 4 75E-03 3 49E-03 4.75E-03

1 2719E-05 478 69 957 38 0 OOE+00 6 09E-03 1.22E-02 I 1.24E+01 2 49E+01
A'S .. iti ooc~i 0 07=4V 0 oOC-nq I T-i1 T-1~

-uo o -vvw c w wc ~ . uuxl . w.

+00 478 69 957 38 0 OE+00 8 72E+02 1 74E+03

mll. n Sumessry, Burup Sunmary, am

1 0OE+03 2 00E+03
i- to PArmt . e e

Bases for Parameter Differences:
Template Selection Summaryr

From SFD Usd E
Reactor Moderstor: LW AND u 2ZHC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Claddmg ALUM ALUM
BOL HM Constituents: U U

BOL Enrchment % 1981 l10to20 _

LI
Bumup Summary (MWd F

From SFD

Hornhat t 0
Bounding

IBasis for bumup used in estimate:
Estimated

4786 69 Nomad tinp catulated bma Vs he y meta ruass destoyed.
957 au e tun8ed b ste rne Sus

Checks
Estimated Bumrupt

umup Multipl[er Given Bumup Estimated EOL HtJGhven EOL HMM
Nominal _11t7 4 43 O

Bounding 1 2.34
FReactor sthublown. core removal. storage, shipping or other date corditmming MMat Irralation ceased tor luel

2
Total bumup Ior al luet associated with iahs worksheet must be elvided by BOL heavy metal mass to get specific bumup values (MWdiMT).
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template 1nfomuetkxn-, ,

Fuel Name TRIGA STD (ALUM) CORNELL
SNF ID#- 1047

Fuel Units & Descr 7 - ELEMENT
teavyMetalMass- BOL=1295kg. EOL.1263kg
ROO Storage Sde INEEL

'Fuel decay start date 2002
Estimates as of 2030

Template TRIGA-AI (LWAJ-Zrx Alurm 10 to 201. U)

'Template Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (MT)- 0 00018

Template Decay Time- 25 years

Estimated
Canister usage

18 xt0
006

a
. . . _ _

II. Estimales A m X.Xb b Y. yb Gamma Sources
mao o.

CVMWd From - Nominal Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel

T.,emrdte Fuel 8urnup MWd) Bumup iMWd)2 (C) Inventodies(Ci) inventones(Co)
Energy - Photoms/sec
Group (bounding)

Ac-227
A~~~~t U Aa7 l

3 8271tE-0 30 0/ Du I a+0 1.15E-07 2 30E-07 Avg MeV
E+00 1.33E-01 266E-O1 0150 5435E.12
E+00 5 47E-05 1.09E-04 I 00250 1 123E12

4 4195E-03 30 07
1 8195E-06 30 07

n 00E s.m 7 mFE 0I t4I2 3278E-07
6013 0 0E+00 1.30E-03 2C-14 4 3203E-05

I Cf-36
-.. Crn-243

07 601 3 0 0E0+00 1f2
) 07 60 13 0 wOE+i0 5C

11
0 1250 6.594E+tt

Cmi-244 30 07 6013 0 OOE+0 02250 SA868E+tt

Co-60 30 07 6013 o I 35E-01 0 3750 2441E+tt

Cs-134 30 07 6013 7 53E-03 0 5750 3947E+12

Cs-t E-05 30 07 601 44 1 90E-03 0 8500 3258E+t I

E+00 30 07 5 22E+01 1 04E+02 t2s00 3 4t9E+ttI

2 6947E-01 30 07 E.0D 8 10E00 1 62E+01

2 6857E-02 0 OOEi00 8 08E-01

Fe-55
I I H-3

111-129
_Kr-65

U ND-23-7

4 21054-05 )13 000E+00 127E-03

1 7500 1 047E+10
22500 1 606E+05
2 7500 3 69E+04
3.50O0 8.825E.01

5 0000 3451E+01
60 13 0 O0E+00 1

7: 60 13 0 00E+00
30 07 6013 7 0000 3.893E.00

Pa-231 8 3970E-09
Pb-210 1A995E-13

E, Prt-147 1.0567E-02
Pu-238 1.1543E-03

30 07
30 07
30.07
30.07
30.07
30 07
30 07
30 07
30 07

60 1 4 44E-05 8 87E-05
2 52E-07 5 05E-07

110X0 4 427E-01

Pu-239
Pu-240
Pu-241
Pu-242

5 6917E-03

6013 00OE+00 451E-12
6013 0 00E+00 3 18E-01
60 13 0 OOE+00 3 47E-02
6013 000E+00 171E-01
6013 0 00E+00 6 80E-02
60 13 0 00E400 1 44E+00
6013 0 00E+00 9 20E-D6

9 02E-12
6 35E-01
6 94E-02
3 42E-01
1.36E-01
2 89E+00
1 84E-05

30 07 0 1 54Et t1 3 08E-11
0 7 OIE-09 1.40E-082 3323E-10

1 0075E-07
1 2935E-05

30 07

Se-79
Sn-126

i Sr-90
_ Tc-99

6013 0 OOE+00 3 03E-06
6013 0 00E+00 3 89E-04
60 13 0 00E+00 3.68E-04
60 13 0 00E+00 4 86E+01
60 13 0 00E+00 1.33E-02

6 064-06
7.78E-04

E44 30 07
:-Io0 30 07

2 65E-02
2 75E-08

6 8271 E-1 I
23 7AA4-10

30 07
30 07

2 05E-09 4 1I E-09
E+00 7 14E-09 1 43E-08

Tl-208 1.7368E-08 3007
4 6797E-08 30.07
13146E-07 30 07

000E+00 5 22E-07 1 0446-
0 0E+00 1 41E-06 28tE-06 Thermal Power

0 00E+00 3 95E-06 7.91 E-06 Nominal Heat Bounding

L-

a

U-234 2.5729E-07
U-235 -2 6159E-06
U-236 12719E-05
U-238 -3 8857E-08
Y-90 tI r61iE+0

6013 0 00E+00 774E-06
0 00 5 60E-04 4 81E-4

6013 000E+00 382E-04

5.60E-04
7.65E-04

Output Hea~t Output
(Watts) (Watts)
6 70E-01 1t 4E+00

Total Total
30 07

0 00 3.48E-04 3 47E-04 eArr.3 401L4

Other Ftadonuclides
U..Template SelectieuoSu mmary mpSunasmry. aid 0hecks .

Template Selection Summary
From SF0 Used I

Reactor Moderator LW AND U ZtRC HYDRtDE LW AND U ZIRC HYDRIDE_
Fuel Cladding ALUM ALUM

SOL 0NM Constituents U U
BOLEnrkchment% 20 1010201 _

Bumup Summary (MWd)' - E__ _

From SFD _ Estimated

60 13 0 00E+00 4 866+01 9 72E6.1
5 66E+01 1 13E+02

.24<

Basis for Parameter Differences-

Basis for bumup used In estimate:

I

NomhJ 6 31 30 07 frcoia hep rcdabte Irt te heany metml ss des"M

Bounding 60 1.EK==x^U ld w wenr a tr

Estimated Bumupr
Bu^ up Multiplr I Gven Bumup Estimated EOL HMlGven EOL HM

0631 47t r 100Nou=nglI
1- I

'Reactor Shutdown. core removal, storage. shipping or other date confirming that irradiaton ceased for fuel

2Total bumup for at fuel associated with this worslheel must be dvided by OL heavy metal mass to get specific bumup values (MWdIST)

DOE/SNF/REP-078
Revisiont 0

March 2003

Page D-227 of D-585



Fuel Radionuclide Inventory Worksheet
L Furl anulTempn le Inlrnru~hon_ -z ;j

Fuel Neme TRIGA STM (ALUM) CORNELL UNIV
SNF ID 5-. 235

Fuel Units & Descr, 65 - ELEMENT
Heavy Metal Mass BOL=12 025kg, EOW. I 941ig
ROD Storage Site INEEL

'Fuel decay slart date: 1973
Estimates as of: 2030

Template: TRIGA-AJ (LWAJ-Zrx. Alumt 10 t0 20%, U)
'Tmptate Bumup(MWd): 665

Template SOL Heavy Metal Mass (MT): 0 00018
Template Decay Timwe 60 years

Estimated
Canister usa9~

118X10,

II.. sbtniiels- .i X. Xb Y'. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)
2 

Bumup (MWd)' (C i) Inventones(Ci) lnventones(CS) Group (bounding)
Ac-227 8 6842E-09 80 66 161.31 0 OOE+00 7 OOE-07 1.40E-06 Avg MeV
Am-241 4 9459E-03 80 66 181.31 O OOE+00 3 99E-01 7 98E-01 0 0150 7 910E+12
Amn-242m 1 62418E-06 80 66 161.31 O OOE+00 1 31E-04 2.62E-04 0 0250 1 640E+12
Am-243 2 3233E-07 80 66 161.31 00O0E+00 1 87E-05 3.75E-05 0 0375 1 480E+12
C-1 4 4 3083E-05 80 66 161.31 000OE+00 3 47E-03 6.95E-03 0 0575 1 549E+12
Ck%3 4 3023E-08 80 66 161.31 0 0OE08.0 3 47E1-06 6 948-06 0 0850 9239E,11
Crn-243 9 18808-08 80 66 161.31 O OOE+00 7 41 E-06 1.488-05 01250 6 856E+11I
Crm-244 S 63468-07 80 66 161.31 0008E+00 4 54E-05 9 09E-05 0.2250 8 1068E11
Co-60 8 3699E-05 80 66 161.31 0008E+00 6 758-03 1.35E-02 0 3750 3 4968+11I
Cs-1 34 2 82118E-08 80 66 161.31 0008E+00 2.28E-06 4.558-06 0 5750 5 873E,12
Cs-135 3 15498-05 80 66 161.31 0008E+00 2 548-03 5.09E-03 0 8500 1 5998.11
Cs-137 9 751198-01 80 66 161.31 0008E+00 7 87E+01 1 57E+02 12500 1 3528,11I
Eu-154 3 5970E-02 80 66 161.31 0008E+00 2 908+00 5 808+00 1 7500 4 8488.09
Eu-155 8 17'74E-04 80 66 161.31 0008E+00 6 608-02 1..328-01 2.2500 1 6448.05
Fe-55 5 39408-08 80 66 161 31 0008E+00 4 358-06 &70E-06 2 7500 7 7696.04
H-3 8 65718E-04 80 66 161.31 0008E+00 6 988-02 1.40E-01 3.5000 2.293E+02
1-129 7 3805E-07 80 66 161.31 0008E+00 5 95E-05 1.198-04 5.0000 9 660E.01

Kr-286 1 88578E-12 80 66 161.31 0008E+00 I1581E+0 3048E100 700 I09E0
Na-2 2 37298E-106 80 66 161.31 0008E+00 1.918-08 3 838-08 100 14E0
Pa-21 1 3485152E0 80 66 161.31 0008E+00 2818E-13 5-28E-13
Plo-210 19318-051 80 66 161 31 0 OOE+00 1048E-03 12098-10
PSn-1126 122358E-05 80 66 161.31 0008E+00 9878E-04 1 978-03
u-28 89147382-01 80 66 161.31 0 008+00 7198+-01 1.3E-02

Pu-239 4 417208-04 80 66 161 31 0008E+00 3 56E-012 17E2-02
Ph-2409 827528-10386113 0008E+00 66782-08 13 64-07
Pu-241 1 49088-102 80 66 161 31 0008E+00 1208-080 2408-+08
Pu-242 2 37448-107 80 66 161.31 0 008+00 1.978-08 38948-08
Ta-226 1 38857-08 80 66 161_31 0008.+00 1 50E-108 3 204E-106 ______

Ua-223 2 3672978-108 80 66 161.31 0008E+00 2.978E-06 53483-068hra oe

Se-23 1 231E8-07 80 68 161 31 0008E+00 1.048-05 2128E-053 oia etBudn

UC-23 338658E-07 80 68 161 31 0008E+00 23856-02 5468-052upt HetOtu

Th-23 -214908E-10 80 66 06 31 0E00 52801.998-03 2 20E-038 W~s Wts

TU-208 I 27668E-05 80 66 161 31 0 008.00 1.038-03 2 0E8-036 .7-1 ¶880

U-238 -3 88578-08 80 66 0 00 3 23E-03 3.238-03 3 238-03 Total Total

11I1. Template Selection Stmsmarv., Iurnuip Summary, and Checks -K 4 -4

Template Selection Summary _______

From SF0 Used Basis for Parameter Differences:
Reactor Moderato. DZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladd dmggALUM
BOL. HIA Constituents U

B0L Enrlchmeit % I 20 10to 20 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Burup, Summary (MWdfa _ _____ Basis for bumup, used in estimate
From SF0 L Esteiated i

Nominal LIIIi 60Ii~1 8O6 hcria r hep calojiated fran the heavy naetal nsit destroyed.
Bounding 16 2 16.31 as bunsgp assimned lID be tvce renas tuhrrn,.

C hecks _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estimated Burnup
B M Itl(I Given BumuP Estimated EOL HM/Olven EO. HM

Nominal 09j 8 1 3810
Bounding I0361_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

'Reactor shujtdown, core removal. storage, shipping or otter date confirming trial irradiation ceased for fuel
0

Total bumnup lgm all fuel associated with tao worksheet must he diested by aOL heavy metal mass to get specitic buimp values (MWdSIMT)

J

j1
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Fuel Radionuclide Inventory Worksheet
L Fuel and TempIate Irsrsman: .L 2

Fuel Name TFIGA STO (ALUM) DOW
SNF ID 9 970

Fuel Units & Deser 1- ELEMENT
Heavy Metal Mass EOW0 19kg EOL=0 18kg
ROD Storage Site INEEL

'Fuel decay start date- 2035
Estimates as of. 2030

Template TRIGA-AI (LWAJ-Zrx. Alum .10 to 20% U)
'Template Bumup(MWd): 6 65

Template SOL Heavy Metal Mass (Uf) 0 00018
Temolate Deay Time S years

Estimated
Canister usage

18,x10'
I 001

T uamrna oour�esIII. Fstimnais m X. Yb Ualnma Sources
S. Photon Total

CilMWd From
Rtadionuclide - Template

Phoo Total
Nominal Bounding Fuel Inrtal ActivIty Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Bumup (MWIJ) Bumup (M[Wd) (Ci) Inventones4Ci) Inventones(Ci) Group (bounding)

Ac-227
Arn-2411

80S 0 OOE+00 7 70E-09 t54E008 Avg MeV
0000E+00 216E-02 431E-02 00150 3230E012
000E+00 1 90E-05 380E-05 00250 7.013E+11) 55 1909

E-07 955 19 09 0 OOE+00 223E-6 4 4 +11

C-14 4 3308E-05 9 55 19 09 00

C-38 4 3023E-08 955 19 09 00

_ Crn-243 2 7429E007 955
Cm-244 3 1504E-06 6 01E-05 I 02250 3 913+11

Co-60 3 1008E-( 2 96E-01 5 92E-01 I 03750 1 7421+11

Csa1 34 tO 9 90E-01 t.98E+00 1 0.5750 2208E+12

Cs-135
Cs-137
Eu-t 54
Eu-t55
Fe-55

i OOE+00 301E-04 602E-04 08500 5435E+11
0 000E+00 263E+01 5.26+o01 12500 5634E011
0 00E+00 129E0+t 2 58E+01 17500 1612E+10955 1909

E-0t 9 55 1909 0 00E+00 4 19E+00
8 6782E-03 955 19 09 0 00E+00 828E-02

I H-3 1 00SE-02 9 55 19 09
* 1-129 73805E-07 955 1909
_I Kr-85 25218E-01 955 1909

ND9-237 1 4463E-06 955 1909
j 4 81E+00 I 7.0000 1.246E800

t 38E-05 2 76E-05 I 11000 1. 19E-01

1909 000E+00 343E-08 6 87E-08

I PD-210 82511E-15 955 1909 000E+00
I I Pn-147 20767E+00 955 1909 000E+00

-- Pu-238 1 3514E-03 955 1909 OOOE+00
Pu-239 56947E-03 955 1909 OOOE+00

7 88E-14 1 58E-13
1.98E+01 3 96E+01

2 58E-02
1 09E-01
4 32E-02
2 40E+00

Pu-240 2 2647E-03 955 1909
Pu-241 1 2574E-01

j ' TPu-242
Ra-226

I- Ra-228
Ru-1106
Se-79
Sn-1i26
Sr-90

Tc-99

2 92E-06 5 84E-06
0 00E+00 5 47E-13 1 09E-12

955 19 09 000E+00 I 73E-09 3 46E-09
E.02 955 1909 000E+00 895E-01 1 79E+00

12938E-05 955 1909 O.00E+00
12239E-05 955 1909 0O
2 6000E+00

421E-03 842E-03
O.00E+00 141E-09 282E-09

955 19 09 0 00E+00 1 87E-10 3 73E-10

44E-10 9 55 19 09 0 00E+00 2.27E-09 4.53E-09
I 5aEr-0 a 9S 1o90o 0 0CF+C0 I 6F-07 3J71E-07

- ------ --- - -
I U-2

7; _

S 601SE-08 9 55 19 09 0 00E+00 5 35E-07 1.07E-06 Thermal Power
g i i g i # _ _ _ . _ _ _

E-07 9955 19 09 0 00E+00 1 25E-06
.-07 955 19 09 0 000+00 1 65E-06

2.51t E-0 I Nomtnal Heat Bounding
Output Heat Output
tfwattS fut)U-235 -26159E-06 955 000 821E-05 571E-05 82

U-236 12717E-05 955 1909 000E+00 1 211
U-238 -3 8857E-08 9 55 000 5 11E-05 5 071
Y-90 26015E+00 955 1909 000E+00 248E
Other Radionuclides 3 63E

TeanlqTale Sellecdon Sunury. Bimip Su.u.ry, and Checks ,,______._______

Template Selection Summary
* F.o SFD | Us fai or Pararneter tDrffeene

Reactor Modeor: Lw AND U ZIRC HYDRIDE LW AND U eRC HYDRBDE
Fuel Cladding ALUM ALUM

OL NM Constituents: U U
SOL Erichmrent %. 20 10 to 201

[Bumup Summary (MWd)f jBasis for bumup used In estmate:
I From SF0 Estimated

E-04 2.4
E-05 5.1

4 tOE-1 9259E41
Total Total1E-05

I

1 851 SssjNase woesi maolated hmtor he ravy meal tor Strdsoyed
10 nq]ltnrIor loo tor-J~ W, h. Wat nndaltese

- -I-
l

Estimated Bumnup/
Bumup Mult pier I Gen Burnup Estimated EOL HM/Grven E0L HM

136 515_ _ 100
2Z72 _BouinalgBoundirng_

_ _-

'Reactor shutdown, cor removal storage stipping or other date confirming that Irradation ceased ftr fuel

"Total bunup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specifc birnup values (MtWrd'1T)

i-

- DOEISNFIREP-078
Revisimo 0
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Fuel Radionucide Inventory Worksheet
L Furl and Template Informtutioan_,_,. -- ^

Fuel Nae: TRIGA STO (ALUM) FINLAND
SNF ID r 463

Fuel Unit S Descr. 69- ELEMENT
Heavy Metal Maw BOL1242kg. EOL t2.344kg
ROD Storage Site INEEL

'Fuel decay start date 2010
Estimates as ot 2030

Template TRIGA-At (LWU-Zrx. Alum 10 to 20X. U)
'Ternplate Burnup(MWd). 6 65

Template BOL Heavy Metal Ms" (IT) 0 00018
Terplate Decay Time 20 ves-s

Estumated
Canister usage

18 x10
i 062

IL. Estimates m x, Xs b ye y. Gamma Sources

Photon Total
Ci/MWd From Nominal Boundig FuIl Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)c Burnup (MWd)a (Ci) Inventones(Ci) Inventorles(Ci) Group (bounding)
Ac-227 2 4556E-09 72 45 144 90 0 00E+00 I 78E-07 356E-07 Avg MeV
Am-24t 38752E-03 7245 14490 0O0E+WO 281E-Ot 561E-01 00150 1487E+13
Am-242m 1 8617E-06 7245 14490 OWE+W0 1 35E-04 270E-04 00250 3.070E+12
Am-243 2 3293E-07 72 45 144 90 0 00E+00 1 69E-05 3 38E-05 0 0375 3214E+12
G-14 43233E-05 7245 14490 006E+00 313E-03 626E-03 00575 2971E+12
Ct-36 4 3023E-08 7245 14490 000E+00 3 12E-06 6-23E-06 00850 1809E+12
Cm-243 1 9053E-07 72 45 144 90 0 00E+00 1 38E-05 2 76E-05 0 1250 2.030E+12
Cm-244 t 7744E-06 72 45 144 90 0 00E+00 1.29E-04 2 57E-04 0.2250 1 639E+12
Co-80 4 3188E-03 7245 14490 0 00E+00 313E-01 6.26E-41 0o3750 6.735E+tI
Cs-134 67188E-04 7245 14490 000E+00 487E-02 974E-02 05750 1073E413
Cs-135 3 15496405 72 45 144 90 0 00E+00 2.29E-03 4 57E-03 08500 1 142E+12
Cs-137 t 9489E+00 72 45 144 90 0 00E+00 1 41E+02 2 82E+02 12500 1230E+12
Eu-154 4 030t E-01 72 45 144 90 0 00E+00 2 92E+01 5 84E+01 1 7500 3 684Et10
Eu-155 54000E-02 7245 14490 000E+00 391E+00 782E+00 22500 5840E+05

-02 1 Z7500 9 720E.04
5 827E.02

LiNp-237 1 46181-06 72 45 144 90 0 00E+00 1 06E-04
Pa-231 6 4782E-09 7245 144 90 0 00E+00 4 69E-07 9 39E-07
Pt-210 63158E-14 7245 14490 0006+00 458E-12 915E-12
Pm-147 3 9564E-02 72 45 144 90 0 00E+00 2 87E+00 5 73E+00
Pu-238 1 2008E403 72 45 144 90 0 00E+00 8 704-02 1 74E-01
Pu-239 5 6917E-03 72 45 144 90 0 00E+00 4 12E-01 8 25E-01
Pu-240 2 2617E-03 72 45 144 90 Ot)OE+00 1 64E-01 3 28E-01
Pu-24t 6 1113E402 72 45 144 90 0 O0E+00 4 43E+00 8 85E+00
Pu-242 3 0602E-07 72 45 144 90 0 00E+00 2 22E-05 4 43E-05
Ra-226 26707E-13 7245 14490 000E+00 1 93E-11 387E-11
Ra-228 22556E-10 72 45 144 90 000E+00 1 63E-08 3 27E-08
Ru-106 31293E-06 7245 14490 000E+00 227E-04 453E-04
Se-79 12935E-05 72 45 144 90 00E+00 937E-04 1 87E-03
Sn-126 12238E-05 72 45 144 90 0 OOE+00 8 87E-04 1 77E-03
Sr-90 1 8195E+00 7245 14490 0E+O 1.32E+02 264E+02
Tc-99 4 4120E-04 72 45 144 90 000+00 3 20E-02 6 39E-02
Th-229 33308E-10 7245 14490 0 0E+00 241E-08 483E-08
Th-230 46526E-11 7245 14490 000E+O0 337E-09 674E-09
Th-232 2.3744E-10 72 45 14490 000E+OO 1 72E-08 3 44E-08
TI-208 18195E-08 7245 14490 000E+00 132E-06 264E-06
U-232 49098E-08 7245 14490 000E+OO 356E-06 711E-06
U-233 t3t40E-07 7245 144 90 0 O0E+00 9 52E-06 1 906-05
U-234 22571E-07 7245 14490 000+00 1 64E-05 327E4-5
U-235 -2 6159E-06 72 45 0 00 5 37E-03 5.18E-03 5 37E-03
U-236 12719E-05 72.45 14490 000E+00 921E-04 1 84E-03

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
1ABE+0o 3 76E+00

U-238 *3 8857E408 72 45 0 DO 3 34E403 3.34E403 3 34E403
Y-90 1 82t1E+00 72.45 14490 006E+00 1.32E+02 2.64E+02
Other Radionucides 1.52E+02 303E+02
ItL Template Selection Srnmairy. Bunup Sunmary, andri a Checks
Template Selection Summary

From SFD Usd Basis for Parameter Differences:
Reactor Moderator Lw AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding A ALUM
SOL NM Constiuents U U

BOL Enrichment % 20 t 0 to 20 t

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

Nominal [0252 7Z45 Ncernal bjun cahLtW hois tie heavy metal emms destoyel
Bounding 144 90 tcarq t bu assuied to be tWce reneal bhm

Checks

Estimated Burnupv
Burnup Multiptr Given Bumup Estimated EOL HMI/Given EOL HM

Nominal iN6 O 100
Bounding 3 02

Iotal Total

-. d

'A
Ii

'Reactor shutdown, core removal. storage. slaprng or other date coinrig that Itrradation ceased tor tuel

"Total bunup tor al fuel assocated with this woiksheet must be dvided by BOL heavy metal mass to get speofic bumrup values (MWd`MT)

-j
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Fuel Radionuclide Inventory Worksheet

,I Fuel and Tplate Information
Fuel Name TRIGA STD (ALUM) GA

SNF IDe 728
Fuel Units a Descr 52 - ELEMENT
Heavy Metal Mass EOL=9 412kg EOL.9.329kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimales as of 2030

Template TRIGA-Ai(LW/U-Zrx.Alum .10to20% U)

'Temptate Burniup(MWd) 665

Template BOL Heavy Metal Mss (MT) 000o18
Templait Decay Teme 5 years

Estimated
Canister usage

18104
0 47

IU. Estimates + ' M m X., Xb b Y. Yb I Gamma Sources

CiIMWd From
- Template

Photon Total
Nominal Bounding Fuel Intial Acrivity 'Nominal Fuel Bounding Fuel Energy Photonstsec

Fuel Bumup (MWdO Bumup (MJWd)
2

(Ci) Inventornes(Ci) Inventories(Ci)I Group (bounding)Raidioriucitce
Ac-227 itt i 104b AC AAACAA

9173a 1e346 o WtM+W

Am-241 9173 18346 0O
1 48E-07 Avg MeV
4 14E-01 0 o0150 3 104E+13
3 66E-04 I 00250 6 739E+12

Am-2 9173 1 83 4

Ai 2M3323E-07 9173 2.14E-05 4 28E-05 o 0375 e 395E+i2

4.3308E-0O O 3 97E-03 7 95E-03 I 00575 6 435E+12

43023E-08 0 00E+00 3 95E-06 7 89E8t

2.7429E-07 0 O0E+00 2 52E-05

Cm-244 3 1504E-C 183 46 0 wE+00 2 89E-04

CO-60 3 twBE-4 183 48 0 00E+00 2 84E+C t 674E+12

Cs-134 t 183 46 0 OE+00 2.122E+13

Cs-135 9173 183 46 0o500 5.223E+12

Cs-137 91 73 183 46 5.06E+02 12500 5.414E+12

Eu-1 91 73 183 4( 247E+02 I 17500 1S550E+11

E-41 91 73 Il 4 03E+01 8 05E+01 | 22500 1884E+10

8 6782E-03 91 7 7 96E-01 1 59E+00 | 27500 1530E+08

| H4 I 0805E-02[ 1-129 7.3805E-07
Kr-85 2 5218E-01

* Np-237 1 44633E-06

0 OOE+00 9 91E-01
183 46 0 00E+00 6 77E-05
183 46 0 00E+00 2 31 E+01
18346 000E+00 1.33E-04

70000 12252E+01
11 0000 1 426E+0091.73

91 73 Ia1 8 4Pa-231 35970EY-U
PD-210 82511E-15

E Pm-147 2.0767E+00
Pu-238 t13514E-03
Pu-239 5 6947E-03
Pu-240 2.2647E-03
Pu-241 I 2574E-01
Pu-242 3 0602E-07
Ra-226 5 7353E-14
FRa-228 1 8150E-10

o . . . v . w _v

91 73
9173
91 73
91 73

183 46
3 3.30E-07 6 60E-07
3 757E-13 151E-12
1 1.90E+02 3 81E+02
1 1.24E-01 2.43E-01

18346 0.00E+00 5.22E-01
183.46 000E+00 2 08E-01
18346 000E+00 I 15E+01
18346 000E+00 281E-05

1 04E+00
4 15E-01

1 73 18346 000E+00

Ru-1 06 9 3744E-02
1t2938E-05
1 .2239E-05

9173
91 73
91 73

183 46
183 46

1 66E-08 3 33E-08
8 60E+00 1 72E+01
1 19E-03 237E-03

Sr-90
Tc-99
Th-229
Th-230
Th-232

183 46 0 00E+00 1.12E-03
183 46 0 00E+00 2 38E+02
183 46 0 00E+00 4 05E-02
183 46 0 00E+00 1E58-08
183 46 0 00E+00 1.79E-09

2 25E-03

91.73
91.73
01 7

3 59E-09
18I 4l

, o .E v w _v

Tl-208 1.9459E-08
U-232 56015E-08

1 7323E807
-2 6159E-06

91.73
91.73
91 73
9173
9173
9173
9173
91 73

18346 00(
18346 00
18346 oC

I

59E-05 318E-05

2.18E08 4.36E-08 I
I 78E-06 3 57E-06 _
514E-06 I 03E-05 Thermal Power
120E4-5 2 41E-05 Nominal Heat Bounding

outpts He(a Oututs
(wafts) (Watts) -3 3 70943 4 03E43M

U-. s {OCW _ w w

U-236 1 2717E-05
U-238 3 88578-0

'- Y-90 2 6015E+00
Other Radionuclides
llt. Template Slectin Sumnary, Burmp

18346 0.00E+00 1 17E-03 233E-03
0 00 2 54E-03 2 53E-03 2 54E-03

4 Cj1E+00 9.2-E+00
r o r a I w a r5

l Iotal I MIa
0 2 39E+02 4 77E+02

3 49E+02 6 97E+02

Temtplate Selection Summary_ _ _ _ _ _ _J

iFrom SF0 Used I

Fuel Cbeddring ALUM ALUM

BOL HN Conts U U
I I n t, Si I

Basis for Parameter Ddierences-

I .

LI SEumup Summary (MWd)
5  

. Basis for buumup used in estimate-

From SF1D Estimated

|79 79 42 on t ken dredy from S,^0 (merled ID MWd)

BOW 183.46 a otis4Ssiaslms p nedto te tSac nounna1 tWp

Checks

Estimated Bumupt
Bumup MultiIier Given Bumup Estimated EOL HM/Grv EOL HM

Nominal 026S 0S7 100

Bounvling 053

'Reactor shutdown. core removal storage, Shppig or oer date confirming that iradatlor ceased for fuel

'Total burnup br all tuel associated wict thes worfseet must be dvided by 804L heavy metal mass to get specific buraup values (MWd/UT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tenplatr Infrnointr n 'i~

Fuel Name TRIGA STD (ALUM) GA
SNF ID ft: 870

Fuel Units & Descr 246. ELEMENT
Heavy Metal Mass: BOL.46.74kg, EOL=45 1 9kg
ROD Storage Site INEEL

'Fuel decay start date 1973
Estknates as of 2030

Template TRIGA-Ai (LWAJ-Zrx. Akmn .10 to 20% U)
iTemplate Bumup(UWd)r 6 65

Template BOL Heavy Metal Ms$ (MT) 0 00018
Temoate Decay Tine 50 years

Estimated
Canister usage

1 8x10'
222 i

IU Fstintes - . m X. X.. b Y. n.. Gamma Sources

Ci/MWd From
Template

Nominal Bounding Fue initial Activity Nominal Fuel Bounding Fuel

FuelBumup(MWd)' Bumup(MWd)' (Ci) tnvennories(CI) Inventode*(C1)

Photon Total
Energy Photons/sec
Group (bounding)

Ac-227 2,958 63 0 O0E+00 1 .28E-05 2 57-05 Avg. MeV
2,95863 0006E+00 732E+00 146E+01 00150 1451E+14
2.958 63 0 00E+00 2 40E-03 - 4 80E-03 I 0 0250 3.008E,13

Am-241
An,-242n
Am-243
CG14
CF.36

1.479.31 2,958 63 0 00E+00 3 44E-04 6 87E-04
. 1-cF-n t A70 qt 9 6r3 WI 0 0E+00 &6.7E-02

- ------
4.3023E-08 1.479 31 2,958 63 0 06E+00 6.36E-05 .13

1.e - - 1----U-- t2S7E413Cnm-243 9I t880-E0 ,.41V U1 eYv" tiJ U k

Crm-244 5 6346E-07
Co-60 8 3699E-05
Cs-134
Cs-135

1,479 31
1,479 31
1,479 31
1,479 31

t IQq

02250 1 487E.13
2 48E-01

)00E+00 4.17E-05 8 35E-05 I 05780 1 077E614
03750 6416E612

2.958 63 0 00E+00 4 67E-02 9 33E-02
29058 63 O 0a+0 I AAF44+

.... -------
3 5970E-02 1.479 31 2,958 63 0 00E+00 5 32E+01
8 1774E-04 1,479 31 2,958 63 0 C

Fe-55 5 3940E-08 1,479 31 2,958 63

1 06E+02
2 42E+00
1.60E-04
2 56E+00
2.18E-03

0 8500 2934E+12
1 2500 2.480E.12
1 7500 8.892E+10
2.2500 3 015E+06
2.7500 1 425E+06
3 500o 3 954E+03H-3 8 6571 E-04 1,479 31

1.129 7 3805E-07 5.00s 0 1 664E+03

Kr-85 +O00 2 04E+01 4 07E+01 | 70000 1 875E+02

Np-237 0 OOE+00 2 25E-03 4 SOE-03 I I11 o0o 2131E+01
2.958 63 0 0E0+00 2 09E-05 4 19E-05

I j
t.479 31 2.958 63 0 DE6+00 1.18E-09 2 36E-09

1 4362E-05 1.479 31 2,958 63 0 OE+00
Pu-238 9 4782E-04 1.479 31 2.958 63 0 (
Pu-239 5 6872E-03 1,

Pu-240 3 33E600 6 67E+C0
2.958 63 0 0OE+00 2 14E+01 427E+01

3 0602E-07 1.47931 2,958 63 0 00E+00 4 53E-04
I 8857E-12 1,47931 2,958 63 0 C

9 05E-04
5 58E-09
7 02E-07
1 03E-11

Ra-228 2 3729E-1 0 1,479 31
Ru-106
Se-79
Sn-126
Sr-90

3 4857E-1 5
1.2931 E-05

1,479.31
1 91E-02 3 83E-02

2,958 63 0 OE+00 1 81E-02
2,958 63 000E+00 1 32E+03
2.958 63 0 OOE+00 6 53E-01

3 62E-02
2 64E+03
1 31E+001.47931

82752E-10 1,47921 2,958 63 0 O0E+OO
1 4908E-10 1,47931 2,95863 006E+00Th-230

Th-232 2 3744E-1 0 1,479 31
11-208 1 3668E-08 1,479 31
U-232 3 6797E-08 1,479 31
U-233 1 3164E-07 1,479 31
U1-234 3 3865F-07 1.479 31

2.02E-05 4 04E-05
0 5.44E-05 1 O9E-04 I Thermal Power

863 0 OOE+OO t.9SE-4 3 8E-U44
863 0 OOE+00 5 01 E-04 .OOE-03

Nominal Heat Bounding
Outu Heat Outu
(Watts) (Wat)U-235

U-236
U-238
Y-90 ___

3 31 0 00 2 016E-02 1 62E-02 2.016E-02

1 : 2.958 63 OOE+00 1 88E-02 3.76E-02 I 1.70E.0l 3 40E+01
I ota i I o __.a

0 126E-02 1.25E-02 126E-02 _ TAD TA5I
I otai Iows

Ei31 2.95863 00 tE+tk 1.32E+03 2646.t3
1 65E+03 3230E+03

I Chbeks r <- ' iY -* I
Template Selection Summary Fi

From SF8 Used I
Reactor Modert LWNDURC HYDRDELW AND U ZIRC HYDRfDE

Fuel Cladding ALUM I AM
SOL HUN Constituents U U

Easis for Parameter Differences: 11
I t LEnrichment%j 199 10to201 I

Bumup Summary (MWd)
0  

Basis for burnup used in estimate'
From SFD Estimated

Noma| 45553 1,47931 Nomnal liW calclaed hiom ie heavy netal lass dnstoyel
Bounding | 2 958 e3 Sunup asswned lo betie naormal brmp

|Checks I

Ld

Estimated Bumup/
Bumup Muttpiher Given Bumup

086 325

Estimated EOL HM/Given EOL HM
I 1 00Nominal

Bounding
'Reactor shutdown. core removal, storage, shipping or other rate conlimwig tat Irraciabon ceased lot iue
5
Total bumup tor all tead associated with this worksheet must be dvided by BOL heavy metal mass to get specific bumup vaeues (MWdVdT)

-4
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Fuel Radionuclide Inventory Worksheet

L Fel and Terplate Inforion , , -C ,
Fuel Name: TRIGA STD (ALUM) GERMANY

SNF ID # 465
Fuel Units & Descr 65- ELEMENT
Heavy Metal Mass BOL.117kg EOL=1 1635kg

It ROD Storage Site INEEL

'Fuel decay start date 2010
Estimates as of 2030

Template TRIGA-Al(LWAJ-Zfx.Alum 101020% U)
empiate Bumup(MWd) 6 65
Heavy Metal Mass (UT) 000018

Estimated
Canister usage

180X510

Template OL H

-

Template Decay Vine 20 years

H. Fsmates n n in X. Kb b Yn Yb Gamma Sources
_.to Total

Ci/MWd From' Nominal Bounding Fuel Initial ActIvity Nominal Fuel _ Bounding Fuel
Template FuelBumup(MWd) Bumup (MWd)

5
(l nventorie_(0) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (bounling)Radionuclide

12 U Ui-t-LP -- ~U
2 4556E-09 62 04 124 09 o Wt:+W 11.ozt-U 2,L

3 8752E-03 62 04 124 09 0 00E+00
1 8617E-06 62 04 124 09

Ai-243 2.3293E-07 62 04 124 09
C-14 4.3233E-05 62 04 124 09
CA-36 4.3023E-08 62 04 124 09

£t12
5 36E-03 I 00575 2 544E+12

267E-06 534E-06 I 00850 1.549E+12

Cm-243 1 9053E-( t 18E-05 2 36E-05 I 01250 1739E012

Cm-244 1 7744 0 0E+00 I ItOE-04 2 20E-04 4 02250 1 404E012

Co-60 0 W0E+00 2 68E-01 5 36E-01 0.3750 5768E011

Cs-134 124 09 OWE+00 4 17E-02 8 34E-02 0 5750

62 04 124 09 0 WOE+W t 96E-03 3 91E-03 0 8500

+00 62 04 124 09 0 WE+00
4 0301 E-1 62 04 124 09

Eu-155 5 40W0E-02 62 04 s50o0E.05

Fe-55I -129
Kr-95

1 .5955E-04 62 04 9 90E-03 1 9BE402 27500 8324E+04
2 89E-01 5 78E-01 I 3.5000 5 862E+02

0 00E+W 4 58E-05 9 16E-05 50000 7 701E+01
124 09 0 0OE+00 5 94E+00 I 19E+01 7 0000 8 709E+00

62 04 124 09 0 0OE+00 9 07E-05 11 0000 9914E-01
E09 62 04 124 09 OOOE+00 4 02E-07

Pb-210 6 3158E-14 62 04 124 09 0 0OE+00
i , Pm-147 3 9564E-02 62 04 124 09 0 00E+00

Pu-238 1 2008E-03 62 04 124 09 0 00E+00
Pu-239 5 6917E-03 3 53E-01 7 06E-01

Pu-240 2 2617E4- E00 1 40E-01 2 81E-01

Pu-241
Pu-242

i Ra-226
Ra-228
Ru-I106
Se-79

0 OOE+00 3 79E+00 7.58E+00
124 09 0 000+00 1 90E-05 3 80E-05

E-3 62 04 124 09 0 OOE.00 i I
2 2556E-10 62 04 124 09
31293E-06 62 04 1 04 3 8BE-04

1 2935E-05 -
B 03E-04 1.61 E-03

Sn-126
i Sr-90

TC-99 ___

124 09 0 OOE+00 7 59E-04
124 09 0 OOE+OO 1.13E+02
124 09 0 OOE00 2 74E-02
124 09 0 OOE+00 2 07E-08

1.52E-03
2.26E+02
SA7E-02
4 13E-0862 04

E-11 6204 12409 0 00E+O0 2 I
0 00E+O0 1.4Th-232 2 3744E-10

Tl-208 1 8195E-08
62 04 124 09
62 04 124 09 0 OOE+00 1.1

124 09 0 00E+00 3 (U-232 4 9098E-08 62 04
-g g # i i _ . _ _ .

Thermal Power

Nominal Heat Bounding
Output i Heat Output

U-233 1.3140E-07 62 04 124 09
U-234 22571E-07 62 04 124 09
U-235 -2.6159E-06 - 62 04 0 00

L
E-OS

U-236
U-238
ye90

NIN Other I

1.2719E-05
-38857E-08

62 04
62 04

4 89E-03 5 06E-03 (Watts) - (Watts)
7.89E-04 1 58E-03 1 61E.00 322E.00
3 14E-03 3 15E-03 I Total Total

ladionuclides
3 000E+00 1 13E+02 2.26E+02 I

1 30E+02 2 60E+02
-0.4.A I'lnL Tenplate Selecton Sur.nury. Btump Surrrmary, and Checks

Template Selection Summary r
L From SFD Used

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladckin- ALUM ALUM0OL HM Constntunts- U U

BOL Enrlchment %- 20 10 to 201 .

L oUmUtum~r (M~bd)~ E
*uSummaryM From SFD Est mated I

Nominal 57 01 6z20i4
Boundimg 124.09!

Icrb,.L.

Basis for Parameter Diffeences
_ .

Basis for bumup used In estimate:

Estimated Bumupl I
Buriup Multi flee Given Bumup Estimated E01 HWGlven EOL NM

0 14 1.091 1.00Nominal :

I out_-9 I

'Reador shutdowns core removal storage, slhpping or other dale confrlming that Irradabon Ceased for bel

2Total bumup tor all fuel assodated with tis worksheet must be dvaiced by OL heavy metal mass to get specific bumup values (ed~rA)
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Fuel Radionucide Inventory Worksheet
L Fuel ard Template Jnfoli m datio

Fuel Name: TRIGA STD (ALUM) HANFORD
SNF ID #- 876

Fuel Units & Descrf 59 - ELEMENT
Heavy Metal Mass: BOL10915kg. EOL=10838kg
ROD Storage Site: INEEL

'Fuel decay start dite: 1973
Esteimtes as of. 2030

Template. TRIGA-At (LW/U-Zrx, Alum , 10 to 20%. U)
'Temptaie Bumup(MWd): 6.65

Template BOL Heavy Metal Mass (MT): 0 00018
Tanplt. ecay T`w so5ears

Estimated
Canister usage

18"xlOo
0 053

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

CiIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Tcmplate Fuel Bunnuo (MWd)

2
Burnup (UWd)' (C') lnventones(Ci) lnventones(Ci)

Photon Total
Enerty Photons/sec
Group (bounding)Radionuclide

6 42 0 00E+00 6 36E-07 1 27E-06 Avg MeV
642 000E+00 362E-01 724E-01 00150 7180E+12
642 000E+00 1 19E-04 238E-04 I 00250 1 488E+12

146 42 0 00E+00 1 70E-05 3 40E-05 00375 1 343E+12
14642 000E+00 3.15E-03 631E-03
146 42

Cm-243 91830E-08
Cm-244 5 6346E-07 7
Co-60 8 3699E-05

'321 146 42
02250 7360E.11

6 13E-03 1t23E-02 0 3750 3 175E.11

Cs-134 0 00E+00 2 07E-06 413E-06 I 0 5750 5.331E+12

Cs-135 14642 0 00E+00 2.31E-03 462E-03 08500 1 452E+1 I
14642 000E+00 7.14E+01 1 43E+02 1 12500 1227E+t11

7321 14642 0 00E+00 2 63E+00 527E+00 I 17500- 4401E+09
7321 146 42 0 00E+00 5 9

5 3940E-08 73.21 146 42 0 00E+00 3 9
H-3 8 6571 E-04 73.21 14

S 4 6 7 0,' ,.77. q 1 08E-04 50000 8 768E+011-129 I jtmt-i. 113zi

Kr-85 13771 E-02 2 02E+00 7 0000 9 897E+00

-

IJ

Np-237 E+00 1.11E-04 223E-04 1 0000 1 125E+00
146,42 0 00E+00 1 04E-06 2 07E-06

7321 14642 0 00E+00 5 84E-11
7321 14642 OOE+00 I C

Pu-238 9 4782E-04 73.21
Pu-239 5 6872E-03 3 33E-01

Pu-240 I 65E-01 3 30E-01

Pu 14642 9000E+00 1 06E+00 211E+00
14642 0 OOE+00 224E-05 448E-05

7321 14642 00DE+00 1 38E-1
Ra-228 23729E-10 7321
Ru-106 34857E-15 7321
Se-79 1 2931E-05 7321
Sn-I26 1 2235E-05 73 21
Sr-90 8 9173E-01 73 21
Tc-99 4 4120E-04 73 21
Th-229 8 2752E-10 7321
Th-230 1 4908E-10 7321
Th-232 2 3744E-10 7321
Tl-208 1 3668E-08 73 21
U-232 3 6797E-08 7321
U-233 1 3164E-07 7321
U-234 3 36E6-07 7321
U-235 -2 6144E-06 7321
U-236 12722E-05 7321
U-238 -3 8857E-08 7321
Y-90 8 9203E-01 7321
Other Radtonuchdes

llL Template Selection Sa r, Barup Srnry. and Checks
ITemptiLte Selection Summary -_|

14642

1 89E-03
8 96E-04 1 79E-03

0 ooE+00 6 53E+01 1 31E+02
146 42 0 00E+00 323E-02 6 46E-02

Thermal Power
. _ _ _ _ _ |

AO . __ Ae | Nominal Heat Bounding
Output IHeat Output
(Watts) (Watts)
8 42E-01 1 68Er8

_ ^.7=AN T_
i otal T otat

From SFD usect
Reactor Moderator NDURCHYDRIDE LW AND UZIRC HYDRIDE

Fuel tladdfi ALUM ALUM
BOt HM Constuents U U

BOL Enrehment % 1 20 1 0 to 20 1

Basis tor Parameter Differences: IU

J. _ I....._,.1
IBumun Summrarv (MWd) IBasis for bumuo used in estimate,

I

From SFD I Estiured I
Nomial [

Bounding

53.19j. 73 21 INcess bump cilctilated frme Ire "v metal mass desv~oed
148642lBoncdg bintp avoxuelto be tmu rolnaia humiD

"Total bumup for all tuel associated with thus woisheet must be doivded by 4OL heavy metal mass to get specific bunup values (MWdUMT)

t
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template inform on n u

Fuel Name TRIGA STD (ALUM) HANNOVER
SNF ID# 303

Fuel Units & Descr 71 - ELEMENT
Heavy Metal Mass BOL.13.561kg EOL.13 419kg

* ROD Storage Sate INEEL

'Fuel decay start date 1996
Estimates as of 2030

Template TRIGA-AI (LW/U-Zrx. Alurn 10 to 20% U)
'Template Bumup(MWd) 6 65

Template OL Heavy Metal Mass (MT) 0 00018
Template Decay Time 25 years

Estimated
Canister usage

118,x10
r 064

.

31. Estrnates * 4 n m X. 
X

b b Y. - Yb Gamma Sources

CI/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template FuelBumup(MWd)

2
BunuP(MWd)

2
(Cl) Inventories(CInventories(CI)

Photon Total

Energy - Photons/sec
Group (bounding)I Radionuclide

�eI1.Un uuut4uu
3 8271 EI4U 135 514 2711.08 o Wt;+w

4 4195E-03 135 54 271.08 0 OE+C
1.8195E-06 135 54 271.08

Am-243 2.3278E-07 35 54 6 31 E-05 I 0 0375 S069E+12

i C.14
Cki36
Cmn-243

4.3203E-05 135.54 S 36E-03 1 17E-02 I 00575 4861E+12

4.3023E-08 t S 33E-06 I 17E-05 I 0o085 2.924E+12

1 6872E-07 1 2 29E-05 4 57E-05 I 01250 Z.972E+12

Cm-244 1 4660E-( 554 271.08 0 w0E+00 1 99E-04 3 97E404 02250 2 645E+12
554 27108 OOWE+00 303E-01 607E-01 I 03750 1100E+12

5 54 271.08 0.OOE+00 1 70E02 3 40E402 I 05750 1 779E+13
Co-60
Cs-134

13554 27108 0w00+00 4
E+00 135 54 271 08 I

2 6947E-01 135 54
Eu-155 2 68574-02 ,+00 7 28E+00 2.2500 7238E+c5

Fe-55 4.21056-05 E+w 5 71 E-03 t 14E-02 2 7500 1 667E+05

Hf i-3
I) i-t29

- Kr-85_A
No-2313q7

O0E+00 4 77E-01 9 53E-01 1 3 5000 4 090E+02

4 271 08 0 OOE+00 1 OOE-04 2 OOE-04 I s000 1 603E+02
tts s4 '71 oe n OEO n 39E+OOji

1' - 135 54 271 08 0 OOE+00 2 OOE-04 4 a
.. K__.

135 54 271 08 0 00E+00 1

P1>210 1 4995E-13 13554

a I Pn-147 1 0567E-02 135 54
Pu-238 1 1543E-03 135 54

271 08
271 08

3 13E-01

Pu-239 5 6917E-03 135 7.71 E01 1 54E+00

Pu-240
Pu-241

I PU-242
I Ra-226

Rta-228
Ru-I106
Se-79

i Sn-126
Sr-90

__ Tc-99

2 2602E-03
4 8045E-02
3 0602E-07
s 1293E-13
2 3323E-10

e 0 000E+0 6 51E+00 130E+01
I 306E-01 613E-01

s 54 271 08 0 00E+00 4 15E-05 s30E-05
135 54
135 54
135 54

271 08
271 08

1 D075E-07
1 .2935E-05
1.223SE-05

o 1.3705 - 273E-05
I1 75E-03 351E-03
I 1 66E-03 332E-03

s 54 27108 0 7 0E+00 219E+02
S 54 27108 oOOE+00 5 98E-02

4.38E+02
1120E-01

1355 4 27108 0 OoE+00 I
-- I1 135 54 27108

^, ,-,c4-in 1hO 'A 971 fn
c,,>{C- | %} ,. u_ L. . U-

1.7368E-08 135 54 27108 0o OOE+00 2 3s
271 08 0 OOE+00 6 344.6797E-08 135 54

4 71E-06
1.27E4-0
3 56E-05
6 97E-05

.J Dat _tU t7o c ~ nt
1.3146E147 13 Z 04 e71lle u VI

U-234 2.5729E-07 135 54
U-235 -2 6159E-06 135 54
1-236 1.2719E-05 135.54

Thermal Power
Nominal Hest Bounding,
I Output Hleat Output

(Watts) (Watts)-
3 02E+00 6 4E.OO

5 51E-03 5 86E-03
I 72E-03 3 45E-03271 E

I OtSl
U-238 -3 SM7E-08

1 6165E+00- Y-90
W Ot

3 65E-03 3 54E-03 3 6bs
OOE+oo 2 55E602 43eE+02

2 SSE+02 s 10OE+02

Toctal T otal

1odrouit

.ItL Template Setection hamamarY, Burnip Sunmm11y, and (0es _

Template Selection Summary I
IFrom SF0 Used rE

Reactor Moderator LW AND U 2RC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Clng | ALUM ALUM

OL NM ConHstiunU U
m r... I ,voA1 I0X319 I

-r,

Bumup Summary (MWd) R Bass for bumup used In esiltate-

From SFD Etimated

Bounding 271 08 Bode brnupassiaed Is be trace nomrul Wbunp

Checks _

Estinated Bumup
Bumup Multiplier Given Bumup Estimated EOL HM/Given EOL HM

Nominal 027 103 100
Bounding 0 54 _

'Reactor sutdown. core removal, storage. shipping or other date conftrming that Irradation ceased for luel

aTotal burmup for at fuel associated with this worksheet must be dvided by BOL heavy metal mass to get specific burmup values (MWdMT)

-
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Fuel Radionuclide Inventory Worksheet
L Fuel and TtmPtate 1rffirtus alson

Fuel Name: TRIGA STD (ALUM) HEIDELBERG
SNF IO at 464

Fuel Units & Descr. 65- ELEMENT
Heavy Metal Mass sJL-11648kg, EOL=11 401kg
ROD Storage Site. INEEL

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

Template: TRIGA-AJ (LWAJ-Zrx. Alum, 10 to 20-. U)
aTemptate Bumup(MWd)- 6 65

Template BOL Heavy Metal Mea (MT): 0 00018
Tem-ae fleree ri, 20vears

Estimated
Canister usage:

18r05
F-0 -59-

U. Estimates - Inm x Xi b Ye YbI Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)' PCI) lnventones(Ci) lnventones(Ci) Group (bounding)
Ac-227 2 4556E-09 283 80 567 61 0 00E+00 6 97E-07 1.39E-06 Avg MeV
Am-241 38752E-03 28360 56761 000E+00 I 10E+00 2.20E+00 00150 5825E+13
Am-242m 1 8617E-06 283 80 567 61 0 00E+00 5 28E-04 1 06E-03 00250 1203E+13
Am-243 2.3293E-07 28380 56761 0 00E+00 6 61E-05 1.32E-04 00375 1259E+13
C-14 4.3233E-05 28380 56761 000E+00 1.23E-02 245E-02 00575 1164E+13
CtiS6 4.3023E-08 283 80 567 61 0 00E+00 1 22E-05 2.44E-05 0 0850 7 085E+12
Cm-243 1.9053E-07 28380 56761 000E+00 541E-05 1 08E-04 01250 7953E+12
Crn-244 1-7744E-06 283 80 567 61 0 00E+00 5 04E-04 1.01E-03 02250 6420E412
Co-60 4.3188E-03 28380 56761 000E+00 1 23E+00 245E+00 03750 2638E412
Cs-134 6.7188E-04 28380 56761 000E+00 1 91E-01 381E-01 05750 4203E+13
Cs-135 31549E-05 28380 56761 000E+00 895E-03 1.79E-02 08500 4472E+12
Cs-137 19489E+00 28380 56761 000E+00 553E+02 1 11E+03 12500 4,8t7E+12
Eu-154 40301E-01 28380 567 61 000E+00 114E+02 2.29E+02 17500 124432+1
Eu-i 55 5 4000E-02 283 80 567 61 0 DOE+00 I 53E+01 3 076+01 22500 228T7E+06
Fe-55 1 5955E-04 28380 56761 000E+00 453E-02 906E-02 27500 3.807E+05
H-3 46571E-03 28380 56761 000E+00 1 32E+00 264E+00 35C00 2621E+03

=1

1-129 7.3805E-07 283 80 567 61 0 00E+00 2 09E-04 UKr-85 9 5684E-C 283 8

E-06
P5-210 63158E-14 28380 56761 000E+00 1 79E-11 358E-11
Pn-147 39564E-02 283 80 567 61 000E+00 1 12E+01 225E+01
Pu-238 1 2008E-03 283 80 567 61 0 00E+00 3 41E-01 6 82E-01
Pu-239 5 6917E-03 283 80 567 61 0 00E+00 1 62E+00 323E+00
P5-240 22617E-03 283 80 567 61 0 00E+00 6 42E-01 128E+00
Pu-241 61113E-02 28380 56761 000E+00 173E+01 3.47E+01
Pu-242 3 0602E-07 283 80 567 61 0 OE+00 8 68E-05 1.74E-04
Ra-226 2.6707E-13 28380 56761 000E+00 7 58E-11 152E-10
Ra-228 22556E-10 283 80 567 61 0 00E+00 6 40E-08 1.28E-07
Ru-106 3.1293E-06 283 80 567 61 0 006+00 8 886-04 1786-03
Se-79 12935E-05 283 80 567 61 0 00E+00 3 67E-03 7.34E-03
Sn-126 1-2231E-05 283 80 567061 006E+00 347E-03 56SE-03
Sr-90 1 8195E+00 283 80 567 61 0 00E+00 5616E+02 7 03E+03
Tc-99 4 4820E-04 283 80 567 61 0 00E+00 1 25E-01 ZSOE-01
Tt-229 38330E-10 28380 56761 000E+00 9 45E-08 1 89E-07
TIF230 4 6526E-51 283 80 567 61 0 0E+00 I 32E-08 2 64E908
Th-232 2 3744E-1 0 283 80 567 61 000DE+00 6 74E-08 I135E-07
Tt-20B 1.8195E-08 283 80 567 61 0 00E+00 5 16E-06 I 03E-05
U-232 4 9098E-08 283 80 567 61 0 00E+ 00 t 39E-05 2.79E-05
U-233 t.340E-07 283 80 567 61 000OE+00 3.73E-05 7.46E 05
U-234 2.2571 E-07 283 80 567 61 000DE+00 6 41 EM0 128E-04
U-235 -2 61T9E-06 283 80 0.0S S 06E-03 4 31 E-03 e 06E-03
U-236 1.2719E405 283 80 567 61 000DE+00 3 61 E-03 7.22E-03
U-238 -3 8357E-08 283 80 0-00 3 13E-03 3.12E-03 3.13E 03
Y-90 1 821 1E+00 283 80 567 61 000OE+00 5 17E+02 1.03E+03
Other Radionuclides 5 94E+02 1.19E+03
IIL Template Selection Surratry, Bpn Suary, and Checks ?C 2>>

Template Selsction Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator W AND u RC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding ALUM

BOL HM Constituents U
BOL Enrchment % 20 08410778 10to201

Bumnup Summary (MWd) _ Basis for burnup used in estimate:

From SFD Estmiated
NHmonal 283 80 235 77jNnleA buip taken dredy km SF0 (owert t lo MWd)

Soundng | 56761 6v ndrt bvreip amed to be t rl bunti

[checks __

I1

Thermal Power

Nominal Heat Bounding
Output _ Heat Output

(Watts) (Watts)
7_t7E.0 1.47E601

Total Total

-

U

NomIal [
Bounding|

Estimated Burnupa/
Burnup Muliplie Gien Burnup Estamated EOL HM/Given EOL HM

0 66 I1
1 32_ ...

'Reactor shutdown woer removal, storage, shipping or other date confirming tht Ifada bon ceased for Wuel

rTotal bumuu- for at fuel associated with fls woorksheet must be dvlded by s0tL heavy metal mass to get specttic bumnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
ILFuet and Tenvbte nformation ., .

Fuel Nane TRIGA STO (ALUM) flALY
SNF ID # 466

Fuel Units S Descr 60 - ELEMENT
HeavyoetalMass EO1108kg, EOL=1074kg

u ROD Storage Site INEEL

'Fuel decay start date 2010
Estimates as of 2030

Template TRIGA-AI (LWlJ-Znr Alum, tO to 20%. U)
"Template Burnup(M ivd) 6 65

Template SOL Heavy Metal Mass (fT) 000018
Temitate Decay Time 20 years

Estimated
Canister usage

18'x10'
0 54

11. Eshrnates t c ' ' m X. X, b Y. Yb I Gamma Sources

CWiMWd From
Template

Photon Total
Nominal , Bounding Fuel I ntial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Bumup(MWd)W Bumup(MWd)? - (CO) - nventories(Ci) Inventones(Ci) Group- -(bounding)Radionuctide
Ac-227
Am-241
Am-242m
Am-243

E-09 57.27 11454 OOOE+00 141E-07 281E-07 AV9 MeV
E-03 57.27 11454 OOOE+00 2.22E-01 444E01 00150 1176E+13
-06 57.27 11454 000E+00 1 07E-04 213E-04 00250 2427E+12
-07 57.27 11454 0OE+00 1.33E-05 267E-05 00375 2.541E+122 3293E

C-14 4.3233E-05 57.27 114 54 0 OOE+00 2 48E-03 .12
Ct-36 4.3023E-08 57.27 11454
-E Cm-243 1 9053E-07 57.27
Cm-244 02250 1296E+12

114 54 0 OOE+00 2 47E-01 4 95E-01 0 3750 5S324E.11
Cs-134 67188E-04 57.27 11454 0OOE+00
Cs-135 31549E-05 57.27 11454 OOE+00
Cs-137 19489E+00 57.27 114 54 0 OOE+00

E Eu-154 40301E-01 57.27 11454 0OOE+00
Eu-155 5 40COE-02 57.27 114 54 0 OOE+00
Fe-55 1 5955E-04 57.27 114 54 0 OOE+40

' H-3 46571E-43 57.27 11454 OOOE+00
1-129 7.3805E-07 57.27 114 54 0 OOE+00Ir-85 95684E-02 57.27 11454 0OOOE+C0

Np37 I 4618E406 57.27 11454 0 OOE+40
Pa-231 64782E-09 57.27 11454 00OE+00
Pt-210 6.3158E-14 57.27 11454 O0E+0
Ti11 147 39564E602 57.27 11454 000E+001Pu238 1.2008E-03 57.27 11454 OOE+00

3 85E-02 7 70E-02 0.5750 8481E+12
18tE-43 361E-03 I 08500 9024E+1I
1 12E+02 2.23E+02 j 12500 9721E+11
2.31 E+01 4 62E+01 17500 2.912E+10
3 O9E+OO 619E+00 [ 22500 4616E+05

+00 1.10E+01 7.0000 8 039E+00
8 37E-05 I 67E-04 I 110000 9152E-01
3 71 E-07 7 42E-07
3 62E-12
227E+00

7.23E-12

Pu-239 5 6917E-(
Pu-240 2-2617E-(
Pu-241 61113E-C

4 OOOE+00 1 30E601 259E-01
4 0 OOE+OO 3 504+00 7 O0E+OO
4 0 0OE+O0 1 75E05 3 51E405

57.27 114 54 0 OOE+00 1 53E-11 3 06E-1 I
22556E-10 57.27 114 54 0 OOE+00 129E408 2 58E-08

Ru-1 06 3.1293E406 57.27 114 54 0 OOE+00 1 79E604 3 58E604
Se-79 12935E405 5727 114 54 0 40E+00 7 4
Sn-126 12238E-05
Sr-90 2 03E+02

2 53E-02 5 05E-02
114.54 000E+00 1 91E-08 382E-08

E- 1 57.27 114 54 0 00E+00 2 66E-09 5 33E-09
I Th-232 23744E-10 57.27 11454 000E+00 136E-08 272E608

TI-208 1.8195E-08 5727 114 54 000E+00 1 04E-06 2 08E-06
I U-232 4.9098E-08 57.27 11454 000E+00 2 81E-06 562E-06

U-233 1.3140E-07 57.27 .11454 000E+00 753E-06 151E-05
U-234 22571E-07 5727 11454 000E+00 129E-05 259E-05
U-235 -2 6159E-06 57.27 0 00 4 67E-03 4 52E-03 4 67E-03

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
1 49#+00 2z97E+00U-236

I U-238
Y.90

W th-rF

12719E-05 5727 114 54 0 00E+00 7 28E-04 1 46E-03
-3 8857E-08 57 27 0 00 2 90E-03 Total Total
1 8211E+00 57.27 114 54

+02
.

.
_

Temwlate Setection Suaimary. Briup Summary and Checks
Template Selecbon Summary - _ _

I H From SFD Used
ReatorFModerorL WANDUaCHYDRIDE LWANDUZIRCHYDRIDE

87Fue Cbdg !!ALU ALUM
OL HU constituentsLI U U
BOL Enrichment %I 20 10to201

[Sumup Summary (MWd) E

* From SFD | Estanated

3asis for Parameter Drtferences-

3asis for bumup used In estimate:

Nomnikal 52F.631 5727Fcewalburnu Calcultedi frw tie mayisnetl i ass iiestoti
IBocmdndmwI 1 14 54j18 udao burrp asmied bbe Waceo labmq

rak..

I
IEstimated Burnup I

Bru l-, R.ru-m Estamated EOL HM/Given EOL HM
1 1 0Nominal I

I BoundingI 0291 I
'Reactor stutcbDwrt core removal, storage. slmpping or other dale confirmtng that Irradiatbon ceased for fuel

*Total burnup tor all luel associated wih this worksheet must be dvided by B04t heavy metal mass to get specific burrmip values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Incos i n

Fuel Name: TRIGA STD (ALUM) ITALY
SNF ID 11 467

Fuel Units & Descra 64- ELEMENT
Heavy Metal Mass: BOL11 93kg. EOL=11 904kg
ROD Storage Snte. INEEL

'Fuel decay start date: 1997
Estimates aa of. 2030

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

Template BOL Heavy Metal Mass (MT). 000018
Template Decay Time 25 years

Estimated
Canister usage

1 8-x1 0'
0 58

lI. Estimates m x. xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWdW Burnup (MWd)
2  

(Ci) Inventones(Ci) Inventorles(CI) Group (bounding)

Ac-227 38271E-09 5813 11627 0OOE+00 2.22E-07 4.45E-07 Avg MeV
Am-241 44195E-03 5813 11627 OOOE+00 257E-01 5.14E-01 00150 105tE+13
Am-242m 1 8195E-06 5813 11627 OOOE+OO 1 06E-04 212E-04 00250 2.171E+12
Am-243 23278E-07 5813 11627 OOE+OO 1 35E-05 2.71E-05 00375 2-174E+12
C-14 43203E-05 5813 11627 OOOE+OO 2.51E-03 5.02E-03 00575 2.085E+12
CI-36 43023E-08 5813 11627 OOE+00 250E-06 S-OOE-06 00850 1.254E+12
Cm-243 1 6872E-07 5813 116 27 0 OOE+OO 9 81E-06 1.96E-05 01250 1.275E+12
Cm-244 1 4660E-06 5813 11627 OOOE+00 852E-05 1.70E-04 02250 1135E+12
Co-60 22376E-03 5813 11627 OOOE+00 1 30E-01 2.60E-01 03750 4719E+11
Cs-134 1 2525E-04 5813 11627 OOE+0 7.28E-03 1.46E-O2 05750 7632E+12
Cs-135 3.1549E-05 5813 11627 OOOE+OO It83E-03 367E-03 08500 6299E+11
Cs-137 17368E+00 5813 11627 OOE+00 1.O1E+02 202E+02 12500 6106E+1t
Eu-154 26947E-01 5813 11627 OOOE+00 1.57E+01 313E+01 17500 2.023E+10
Eu-155 2 6857E-02 5813 11627 OOE+OO 1.56E+00 3 12E+OO 22500 3.105E+05
Fe-55 4.2105E-05 5813 11627 OOE+00 245E-03 4.90E-03 27500 7151E+04
H-3 3.5173-03 58 13 116 27 OOE00 204E-01 4.09-01 3I5000 1 843E+02
1-129 73805E-07 5813 11627 0OOE+O0 429E-05 8.58E-05 50000 7259E+01
Kr-85 69263E-02 5813 11627 OOOE+O0 403E+00 805E+00 70000 8204E+00
t237 14752E-06 5813 11627 OOE+0 858E-05 1.72E-04 110000 9337E-01
Pa-231 8.3970E-09 58 13 116 27 0006E+00 4 88E-07 9.76E-07
Pb-210 14995E-13 5813 11627 OOE+00 8.72E-12 1.74E-1t
Pm-147 1.0567E-02 5813 11627 OOE+00 6.14E-01 123E+00
Pu-238 1.1543E-03 5813 11627 OOE+0 671E-02 1.34E-01
Pu-239 56917E-03 5813 11627 6OOE+00 3.316-01 662E-01
Pu-240 22602E-03 5813 11627 0OOE+O0 1.31E-01 263E-01
Pu-241 48045E-02 5813 11627 OOE+O0 2.79E+00 559E+00
Pu-242 30602E-07 5813 11627 0OOE+O0 t.78E-05 3-56E-05
Ra-226 5.1293E-13 5813 11627 0OOE+O0 298E-11 596E-11
Ra-22B 23323E-10 5813 11627 0 OOE+O0 1.36E-08 2.71E-08
Ru-106 1.0075E-07 5813 11627 OOE+00 586E-06 1 17E-05
Se-79 1.2935E-05 58 13 11627 OOE+0 7.52E-04 1.50E-03
Sn-126 12238E-05 5813 11627 OOE+OO 7.t1E-04 142E-03
Sr-90 16165E+00 5813 11627 0OOE+00 940E+01 188E+02
Tc-99 44120E-04 5813 11627 0OOE+00 2.56E-02 5.13E-02
Th-229 4.5684E-10 5813 11627 OOE+00 2-66E-08 531E-08
Th-230 6.8271E-11 5813 11627 OOE+00 3.97E-09 794E-09
Th-232 2.3744E-10 58.13 11627 OOE+00 1.38E-08 2.76E-08
Tl-208 t.7368E48 58.13 11627 0OOE+00 1.01E-06 2.02E-06
I-.232 4e6797E408 5813 1o6r27 OOOE+OO 2.72E{16 5a44E4e6 ThermalaPower
UW233 I13146E407 58 13 116 27 OOO0E+OO 7 64E-06 tS53E405 Nominal Keal Bounding
LI234 2.5729E407 58t13 116 27 O OOE+OO 1tSOE-05 2.99E405 Outpuit Heat output
U-235 *2 6159E406 58 13 0 00 510E-03 4.94E403 5.10E403 (watts) riWatts)
iJ-236 1.2719E-OS 58.13 116 27 O OOE+CO 7.39E404 t.48E403 1.29E+00 2 59E i0
-J-238 -3 8857E408 5813 0 00 3 22E403 3.21 E-03 3-22E403 Total Toial

Othe~r Radioriuclides t O9E+02 2 1 9E+02

Ill. Template Sdfelin Sumory, Burmup Summary, rand Checks - L_ ;,*rsM ;
Template Seection Summary

From SFD Used Basis for Parameter Differences:
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Ctaddng ALUM ALUM
BOL HM Constituents U U

BOL Enrichment % 19 76448407 10 to 201

Bumup Summary (MWdf` Basis for bumup used in estimate,
Fronm SFD Estimated

Nomril n 58 1 31 24 n 44t iaklen dadly hml SFD imee to MWdA
Bounding 1162 3 mW tm assmied to be twce nornisal bump

Checksi

Estimated Bumupl
B Mitlrit Given Bumup Estimated EOL HMtGiven EOL HM

Nomhin 0 13 0 42tol
Boundmng 026

'Reactor shtdOwn. Core removal, storage. stappewg or other date confirming that IrradatLon ceased for fuel

'Total buxsp for al fuel associated with Ova workaiheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT)

-

U

I-i

-

U
U
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Fuel Radionuclide Inventory Worksheet

L Fuel nand Template Information , t Z^ . >
Fuel Name TRIGA STD (ALUM) JAPAN

SNF D # 481
Fuel Units a Desr 71- ELEMENT
Heavy Metal Mass BOL=13.845kg EOL=13774kg

* ROD Storage Site INEEL

'Fuel decay atart dale 2010
Estimates as of 2030

Template TRIGA-AI (LW/J-Zrx, Alum, 10ito 20%. U)

'Template Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (MT) 0 00018

eni.te Oe Time 20 years

Estimated
Canister usage

18x06

-

- 0 TyeiI t3. osi'me m rx Y. Uama orre

.I T A T.l

CVlltWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Bumup (PWd)' (CO) tnventories(Ci) Inventones(Ci)

Phnoton 1I ora
Energy Photons/sec
Group (bounding)Radionuclide

AC-227 24
Am-241

OOE+.O 3 31 E-07 6 63E-07 AV9 MeV
000E+00 5.23E-01 1 05E+0 00150 2770E+13

OOE+00 251E-04 502E-04 I 00250 5719E+12=

Am-242m ) 87

Am-243 269 87 0 OOE+00 3 14E-05 6 29E-05 o 0375 586E+12

C-14 134 93 269 87 0 OOE00 5 83E-03 117E-02

134 93 269 87 0 OOE+00 5 81E-06
134 93 269 87 O OOE+:00
134 93 269 87 0 0

4 3188E-03

I CtS-134
i Cs-135

Cs-t37

W Eu-t54

67188E-04
3 154

134 93
134 93
134 93
134 93
134 93
134.93

1.81t-01 I 0 5750
269 e 1 17E+00 I 0 3750 1254E+12

3 00E+O0 4 26E-03 851E-03 0 8500 2126E+12

1 998E+13

S 87 0 OOE+00 2 63E+02 526E+02
269 87 0 OOE+00 5 44E+01

Eu-i 269 87 0.00E+00 7 29E+00

12500 2 290E.12
1 7500 6 861E+10
22500 1 088+0.6
2 7500 1 810E+05
3 5000 1258E+03

lt tA 93
*I 1---I 4 6571E-03 134.93

t 1-129 7 3805E-07 134.93
t Kr-85 9 5684E-02 134.93

i Np237 1 4618E-06 134 93

269 87 0C
26987 0i
26987 0i

00E+00

5 0000 1 603E+02

269 e 2.58E+01 7 0000 t 811E+01
3 94E-04 I 110000 2.061E+00

Pa-231 6 4782E-C 874E-07 1 75E-06

Pim-147
Pu-238

0 00E+00 8 52E-12 1 70E-11
00OE+00 5 34E+00 1 07E+01

134 93 269 87 0 00E+00 1.62E-01
E-03 134 93 269 87 0 00E+00 7

2 2617E-03 134 93 269 87
^..lPU-241

i Pu-242
I a-226

Ra-228

6 1113E-02 134 93 1 65E+01

3 0602E-07 134 93
2 6707E-13 134 93
22556E-10 134 93
3 1293E-06 134 93
12935E-05 134 93
1.2238E-05 134 93

I 13E-05 8 26E-05

Seu-906
Se-79_

269 87 0 00E+00 3 60E-1 1
269 87 0 000+00 3 04E-08
269 87 0 00E+00 4.22E-04
269 87 0 00E+00 1 75E-03
26987 0 00E+00 1 65E-03
269 87 C 00E+00 2 46E+02
269 87 0 00E+00 5 95E-02

7 21E-11
6 09E-08
8 45E-04
3 49E-03
3 30E-03
4 91E+02
1.1 9E-01

1.8195E+00
4 4120E-04
3.3308E- 0

134 93
134 93

Th-229
Th-230 4 6526E-1
Th-232 2.3744E-1
Tl-208 1 8195E-C
U-232 4 9098E-C
(I233 1.3140E0-
U-234 22571E-C

269 87 0 00000 4 49E-08 8.99E-08
269 87 0000.00O 6 280-09 1.26E-08
26987 000E+00 320E-08 6.41E-08
269 87 0 00E+00 2 46E-06 4 91 E-06
269 87 0 00E+00 6 62E-06 1M2E-05
26987 000E+00 1 77E-05 3 55E-05

13493 26987 000E+00 305E-05
134 93 0 00 5.98E-03 5 63E-03
134 93 269 87 - 0.00E+00 1 72E-03

Thermal Power
Nominal Heat Boundting

Output Heat Output
(watts) (watts)

3.S0E+00 701E+00
Total Total

U-236 ..05
- i G _ _ _ _ __ _ _ _

U-238 -3 8857E-08 134 93
Y-90 1821tE+00 13493

- Other Radionuclides

11. Tempie Seleebon Sumy. Burnup Sunmary. tid Checks
Template Selection Summary

From SFU Used

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

Fuel Cladding ALUM ALUM
BOL HM Constituents U U

BOL Enrichment % 20 00000073 10 to 201

Bumnup Summary _Wd)'I From SF0 Estimated

Nomha1F t134 931 67 77
Bounding 269 87

|Checks

0 00 372E-03 372E-03
269 87 0 00E+00 2 46E+02

2 83E+02

IBasis for Parameter Drferences-

f8a os for bumup used in estimate:

Nteiieal buntp token dre~yltfrom SFD (oxerited ID MWd)
Iiturding bumvp assured la be twice scrsia laseup

. _ .

4
Estimated Bumupf

Bumup Multiplir GIven Bumup Eatnmated EOL HMI/Given EOL HM
Nominal 026 050 1D|

Boundng 0 531
L 'Reador shutdown. core removal storage shipping or other date contirming that Irradiation ceased for fuel

'Total bumnup for aitw assodated with this worksheet must be dvidted by 0OL heavy metal mass to get specific bumup values (MWdMT)

111111
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Fuel Radionuclide Inventory Worksheet
)L[FelandTenmaiIenefbntrsior, - I g

Fuel Name TRIGA S1D (ALUM) KANSAS STATE UNIV
SNF ID V. 804

Fuel Units & Desxr: 3 - ELEMENT
Heavy Metal Mass BOL=054kg. EOLOSM3lg
ROD Storage Site NEEL

'Fuel decay start date 2035
Estimates as ot 2030

Tempbtar TRIGA-AI (LW/U-Zrm AMum. 10 to 20%, U)
"Template Burmup(MWd): 6 65

Template BOL Heavy Metal Mass (T). 0 00018
Temtte Decay Ttme 5 wears

Estimated
Canister usage

18'x10i
0 03

11. Fstoates - , m x. x, b y. yi_ I Gamma Sources

CLIMWd From
Temolate

I Photon Total
Nomtnal Bounding Fuel Initial Actieity Nominal Fuel Bounding Fuel Energy Photons/sec

Fuel Bumup (MWd) Bumup (MWd)W (Ci) Inventores(Ci) Inventones(Ci) Group (bounding)Radionuclide

25 77 51 54 0 00E+00 2 08E-08 4.16E-8 Avg. MeV
2577 5154 000D+00 582E-02 I I6E41l 00150 8721E+12

1 9925E-06 25 77 5154 000E+00 5.14E-5i I 03E4
Ari-243 2 3323E-07 25 77
C-14 4-3308E-05 25 77
Cl-36 4 3023E-08 25 77

51 54 0 00E+00 6 01 E-(

t.266E.12

Cm-243 2 7429E-07 01250 1 893E+12

Crn-244 3.1504E-( +00 8 12E-05 I 62E-04 0.2250 1 057E+12

C0-60 31 0 OOE+00 7 99E-01 1 60E+00 0 3750 4 702E+11
a 0 OOE+00 2 67E+00 5 34E+00 0 5750 5 962E+1 2

5154 000E+00 813E-04 1 63E-03 0 8o00 1 468E.12
25 77 51 54 0 00E+00 7.10E+01 1A2E+02 1 12500 I 521E+12

Eu-154 1 3490E+00 25 77 51 54 0 00E+00 3 48
Eu-155 4 3880E-41 25 77 51 54 0 OOE+00 11
Fe-55 8 6782E-03 25 77
H43 I 0805E-02 25 77 3.5000 5.024E+06

E-05 3 80E-05 5 0000 2,974E+01 U5154 000E+00 6 50E+00 1 30E+01 7 000 3.366E+00
5 77 51 54 O00E+00 3 73E-05 7 45E-05 I 11 o0o0 3.834E-01

Pa-231 3 5970E-09 25 77 51 54 0 OOE+00 9 27E-08 1 65E-07
Pb-210 82511E-15 2577 51 54 OOOE+00 21
Pm-147 2 0767E+00 2577 51 54 0OOE+00 53
Pu-238 1 3514E-03 2577 5154 0OOE+00 34 I I
Pu-239 5 6947E-03

E+00 5 84E-02 I 17E-01
25.77 51 54 0 OOE+OO 3 24E+00 6 48E+00

3 0602E-07 25.77 51 54 0 OOE+OO 7 89E-06 I 58E-05

Ra-226 5 7353E-14 25.77 51 54
Ra-228 1 8150E610 25.77
Ru-1 06 9 3744E-02 4 83E+00

E+00 3 33E-04 6 67E-04
577 51 54 0 OOE+00 3 1 SE-04 6 31 E-04

2 6000E+00 2577 51.54 0 00E+00 6 70E+01 I 34E+02
Tc-99 4 4120E-04 2577
Th-229 1 4749E-10
Th-230 I 9549E-11
Th-232 2.3744E-10
Tl-208 1.9459E-08
U-232 5 6015E-08

25 77

6.12E-09 1.22E-08
0 OOE+00

25

5 01 E-07 1.00E-06
I 44E-06 2.89E-06 Thermal Power
3 38E-06 6.77E-06 Nominal Heat BoundingJ-233 1 3132E-07

U-234
U-235

0 OOE+00 4 46E-06 8 93E-06 Oultgit Heat Output
000 2 33E-04 1 66E-04 2-33E-04 I _ts , _____
5154 0OOE+00 3.28E-04 6 55E-04 12,E 2.59E.
000 1 45E-04 1 44E-04 I 45E-04 Total Total

25 77 51 54 0 OOE+00 6 70E+01 1.34E+02
Other Radionuclides

11L Teml*ate SK;
[Temnplate Selicon S

9 80E+01 1 96E+02

-

Basis for Parameter DiHerences:From SF0 Used E
Reactor Moder4 LADuZIRcHYDRIDE LW AND U ZIRC HYDRIDE

Fuel Clois ng-| ALUM
BOL HM Constiberits: U U

BOL Enrkchment %- 19 09999a34 10201

I

i1Bumup Summary (MWd)'

Bounding |r-

Basis for bumup used in estimate:

IChecks-

Estimated Bumup/
Iurnup Muftiptbr Given Burnup Estimated EOt. HM/Given EOtL HM

Nom ial _ _1 _ i 10 0
Bounding 2581

'Reactor shutdown. core removal, storage. shippkrg or other date conrirming that Inrariation ceased fortfue

'Total bumup for at Wuel associated with this worutsheet must be divided by BOL heavy metal mass to get specific burnxp vaiues (MWdMT).
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Fuel Radionucide Inventory Worksheet

;L Fuel aml Template Information .2
Fuel Name TRIGA STD (ALUM) KSU

SNF ID t 871
Fuel Units & Descr 61- ELEMENT
HeavyMetalMass BOL1=11285kg EOL.11206kg
FOO Storage Site INEEL

'Fuel decay start date 1973
Estimates as of 2030

Template TRIGA-AI (LW/U-Zrx Aimn 10 to 20%. U)
"Template Burnup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 00018
Template Decay rime 50 years

Estimated
Canister usage

18 x10
I 055

11. Fstmnates - -, m Xn Xb b Y. Y | Gamma Sources

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

Template Fuel Burnup (MWd)
2

Bumup (MWdf (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)Radionuclide
Ac-227 8 6842E-09
Arn-241 4 9459E-03
Am-242m 1 6241E-06

+00 9.55E-07 1 91E-6 Avg MV
+00 5 44E-01 1 096+00 0.0150 1 079E613
E+0 t.79E-04 3 57E-04 1 0.0250 2236E612

Am-243 21997 000E+00 2.56E-05 5 11E-05 0 0375

C-14 219 97 0 00E+00 4.74E-03 9 484-03 0 0575 :
21997 000E+00 4.73E-06 946E-06 0 0850 1.2606E12

10998 21997 000E+00 1I0E-05 2.02E-05 0 1250 9 348E.11

109 98 219 97 0 00E+00 620E-05 1t24E-04
8 3699E-05 109 98 21997 000E+00 921E-(
2 8211E-08 10998 21997 OC

02250 1 106E612

0.3750 4770Et11

0.5750 8009E612

0.8500 2 181E,11

12500 1 844E611
Cs-135 31549E6.5 109 98
Cs-137 9 7519E-01 +02

Eu-154 3 96E+00 7.91 E+00 1 7500 6 611 E+09

Eu-155 219 97 0 00E+00 8-99E-02 1 80E-01 22500 2242E+05

109 98 21997 000E+00 5.93E-06 19E-05 27500 1 0596+05
1H-3 86571E-04 10998 21997 0C

l 1-129 7 3805E-07 109 98 219 97 - 0 C
Kr-85 13771E402 10998 21997 0C
ND-237 1 5218E-06 109 98 219 97 0 C

06E+00 9-52E-02
06E+00 8.12E-05

1 90E-01
I 62E-04
3 03E+00
3 35E-04
3 1E-06
1 75E-10

3 5000 3 053E+02

Pa-231 1 4152E-08 109 98
; Pb-210

Pm-147_U Pu-238'
Pu-239

7 9774E-13
14 997 000E+00 158E-03 3 16E-03

219 97 0 00uE+0 1-04E-01 2 08E-01
10998 21997 0006E+00 6.26E-01 125E+00
109 98 219 97 C O0E+00 2.48E-01 4 96E-01

1 4433E-02 109 98 21997 0006E+00
Pu-242 3 0602E-07 10998
Ra-226 1 8857E-12
Ra-228 OOuE+00 2.61E-08 5 22E-08

Ru-1006 21997 0 OOE+00 383E-13 7 67E-13
109 98 219 97 0 00E+00 .42E-03 2 84E-03
109 98 21997 0OOE+00 1.35E-03 2 69E-03

8 9173E-01 10998 21997 0 00E+00 9 81 E+01 I 96E+02

Tc-99 4 4120E-04 109 98 21997 0 00E+00
Th-229 8 2752E-10 109 98
Th-230 1 4908E-10
Th-232 2.3744E-10
Tt-208 - 1.3668E-08
U-232 3 6797E-08 -
U-233 1.3164E-07
U-234 3 3865E-07
U-235 -2 6144E-06

1

21997
0 00E+00 2 61 E-08 5 22E-08
0 0OE+00 150E-06 3 01E-06
0 006+00 4 05E-06 8 09E-06 I Thermal Power
0006E+00 145E-05 290E-05 Norminal Heat Boundtng

21997 0OuE+OO 372E-05 7ASE-05 Output I Heat Output
(Watts) '__(Watts)109 98 0 00 4 68E-03 4 59E-03 4 88E-03

U-236 109 98 219 97 0 06E+00 I 40E-03 2 80E-03 I 126E+00 253E+00
i i A = # # # _ _ _ _ _ _ _ _ _ .

8 109 98 0 00 3 03E-03 3 03E-03 3 03E-03
1 10998 21997 0DOE+00 981E+01 196E+02

1.32tF... 2446E.02

Total Total

7. Ternplate Seection Sursnry, Burnup Surmiry. antd Checks
Template Selection Summary

From SFD Used

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRtDI
Fuel Chdding ALUM ALUM

BOL MM Constituents U U
BOL Enritiment % 20 10 to 201

BunpSummary (MWd)
0  

_______

[umuS a From SFD Estimated

Nominal 109 981 75 6
Bounding 2199

l Checks- -

Basis for Parameter Dirferences,

_Basis for burnup used In estimate:

6SNomn tl bame takin direcly trom SFD 1cneveld tD MWd)
7 Eamdrfg bt nea atuned b be Wice natr bta

Estimated Bumup/
Bumup Multipier I Given Bumup

Nominal | o 2 069
Bounding I O531

Estimated EOL HMWGmen EOL NM

'Reactor &uedciwn, core removal storage. shpping or other date confirming iat Irradiation ceased or tuel

0To0al burnup for alt fuel associated with -its worksheet must be dvided by S0L heavy metal mass to get spedfic bumup values (MWd/MT)
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Fuel Radionucihde Inventory Worksheet
L Fuel aMd Template Information I , V

Fuel Name- TRIGA STD (ALUM) MSU
SNF D 0S. 878

Fuel Unts & Descr: 58. ELEMENT
Heavy Metal Mass. BOL=10 73kg EOL=10 6551kg
ROD Storage Sihe: INEEL

'Fuel decay st date: 1973
Estimates as ot: 2030

Template: TRIGA-Al (LWAJ-Zn uAlum 10 to 20. U)
'Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (KM): 0 00018

Estimated
Canister usage

18-xt10
052

Template Decay Tlnw 50 years

IL Estimates-6 m 5, x. b Y. Yb Gamma Sources

Photon Total

Cil/Wd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template FuelBumup(MWd) Bumup(MWd)' (Ci) Invenlones(Ci) Inventories(Ci) Group (bounding)

Ac-227 8 6842E-09 71 97 143494 0 OOE00 6 25E-07 1.25E-06 Avg. MeV

Am-241 49459E-03 71.97 14394 000E+00 356E-01 7.12E-01 00150 7058E+12
A-2.42 I C961E-0 71 .7 143 94

^.,,~~~ --- --.....

Amr-243
CG14
CK3

2.3233E-07
4.3083E-05
4.3023E-08
9 1880E-08
5 6346E-47
8 3699E-05

7197
71.97
71.97
71 97
71 97

I 00OE+00 310.E06 6.19E-06 00850 = 8244E411
143 94 000E+00 661E.06 1.32E-05 I 01250 6117E+11
143 94 000E.00 406E-05 811E-05 I 02250 7235E+11

71 97 143 94 0 00E+00 6 02E-03 1.20E-02 I 03750 3122E+11
Cs-134 2 8211 E-08 71 97 143 94 0 O0E+00 2 03E.06 4 06E06
Cs-135 31549E-05 71 97 143 94 0 00E0 2 27E-03 4 54E-03
Cs-137 97519E-01 71 97 143 94 0 00E+00 7 C

05750 5241E+12

0 8500 1 427E+11

1 2500 12C6E+tIt

1 7500 4 326E+09

2 2500 1 467E+05

2 7500 6 933E+04

Eu-1 54 3 5970E-02
Eu-155 8 1774E-C
Fe E-06 7 76E-06

143 94 0 00E+00 623E-02 1 25E-01
71 97 143 94 0 00E+00 6 31 E-05 1 06E-04 I

3 5000 2 046E+02
5 0000 8 619E+o0
7 0000 9729E+00

es nnn r fn~e
Kr-85 1 3771E-02 7197 14394 000E+00 991E-01 1 98E+00
Np-237 1 5218E-06 71 97 14394 0O0E+00 11 11 WW I lU6E+

Pa-231 1 4152E-08 71
Pb-210 7 9774
Pm-1 E-03 2 07E-03

Ii143 94 0 00E+00 6 82E-02 1 36E-01
1 97 143 94 0 O0E+00 4 09E-01 8 19E-01

Pu-240 2 2541E-03 71 97 143 94 0 00E+00 1 62E-01 3 24E-01
Pu-241 1 4433E-02 71 97 143 94 0 00E+00 I C
Pu-242 3 0602E-07 719
Ra-226 1 8857E

1 71E-08 342E-08
197 14 94 0 00E+00 251E-13 5 02E-13

E-05 71 97 14394 000DE00 9.31E-04 1 86E-03
Sn-126 1.2235E-05 71 97 143 94 0 00E+00 8 81 E-04 1 76E-03
Sr-90 8.9173E-01 71 97
Tc-99 44

143 94 0 00E+00 6 42E+01
14394 0006+00 3.18E-02
143 94 0 00E+00 5 96E-08Th-2 1.1 9E-07
143 94 0 00E+00 I 07E-08 2 15E-08

44E-10 7t.97 14394 000E+00 t71E-08 342E-08
TR-208 1.368E-08 7t.97 14394 0000E+0 984E-07 1 97E-06
U-232 3 6797E-08 71.97 143 94 0 00E+00 2 65E-06 5 30E-06 Thermal Power
U-233 I 3164E-07 71.97 14394 0 006+00 9476-06 1 89E-05 Nominal Heat Bounding
U-234 33865E-07 71.97 14394 0 00+E00 244E-05 487E-05 Output Heat Output
U-235 -2 6144E-06 71.97 000 464E-03 445E-03 464E-03 (Watts) (Watts)
U-236 1.2722E-05 71.97 14394 000E+00 916E-04 1 83E-03 E2tE-01 1856.00
U-238 -3 8857E-08 71.97 0 00 2 89E-03 2 886-03 2.89E-03 Total Total
Y-90 8 9203E-01 71.97 143 94 0 00E+00 6 42E+01 1.28E+02
Other Radionuclides 804E+01 1 61E+02

11. T noate Sdection Sunun Burmiummrya and Chcks rks.----.?

TempSate Seltection Summa ry
From SFD Used Basis or Parameter Dterencew

Reaetor Mroderar Lw AND u ZARC FtYCiD Lw AND u FCHYDRIDE
Fud Cladding ALUM ALUM

SOL HU Consituents U U
BOL Enrichment % 20 10 to20 t

Bumnup Sumrnary (MWdf2 Basis for bumnup used In estimate:
From SFD Estimated

Nominal 52291 71 97JN I bmp carated hrm the hea"y wel mass desroyed.
Bounding t 143 tI V 9Godn iassaed to be rMtce ron bumfuo.

Checks

Estimated Burmupl
Bumup, M itfier Given. Bumup Estimated EOL HWGen EOL HM

Nominal 018 13i 100
Bounding o 36

'Reactor sthtdowr.n core removal, storage. shlpping or other date confirming that Irradabon ceased tor fuel

'Total bumup for al fuel associated with 8hs worlsheet must be divided by SOL heavy metal mass to get specific bumup values (MWd6T)

-

j

j

-J
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Fuel Radionucide Inventory Worksheet

L Fuel and Template Inforiation_%J
Fuel Name TRIGA STD (ALUM) REED COLLEGE

i I SNF ID s 256
Fuel LUnits Descr. 58 - ELEMENT
Heavy Metal Mass DOL=10.927kg EOL.tO87kig

;ROD Storage Site INEEL

'Fuel decay atart date 2026
Estimates as of 2030

Template TRIGA-AJ (LWAJ.-Zr Alim .10 to 20%, U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (M) 000018
Template Decay lime 5 years

Estihated
Canister usage

052

7i _ _ -
111 V--rn trxc; -. 2 Gamma Sourcesm ...

CUMWd From

Radionuclide I - - Template
Ac-227 8 0632E-1 0

Phoo Total
Nominal Bounding Ful Initial Activity Nominal Fuel Bounding Fuel Energy Photonsdsec

Fuel Burnup (MWd)O Bumup (MWd)' . (Ci) Inventones(CI) Inventortes(Ci) Group - (bounding)
�UDDU U iJtiUU 4iZa�-Ua 0

Di 25 106 S u uv-+Vv ff~u~ 0

22586E-03 53 25 106 50 0 WOE+00 120E-01

t 53 25 106.50 00

Am-243 53 25 E+12

C-14 4.3308E-05 t 61E-03 o 0575 3736E+12

CI-36 4.3023E-08 2.29E-06 4 58E-06 0 0850 2 615E+12

- Cm-243 2.74 +00 1 46E-05 2 92E-05 01250 3 911E+12

Cm-244 3 50 OOE+00 1 68E-04 3 36E-04 02250 2 183E+12
53 25 106 50 0 00E+0 1 65E+00
53 25 106 50 0 00E+00 5.52E+00

3 1549E-05 53 25 106 50 OOE+00 1

3 30E+00
1 10E+01
3 36E-03
2 94E+02
1 44E+02
4 67E+01

0 3750 9 716E.11
O 5750 1232E.13
0 8500 3032E+12
12500 3 143E+12
17500 8 995E+10

Cs-137 2 7564E+00 53 25
Eu-154 1.3490E+00 53 25
Eu-1 55 4 3880E-01 22500 1 093E.10

Fe-55 8 6782E-03 53 25 106550I 11-3 1 0805E-02 5325 106.50
1-129 7-3805E-07 5325 106.50
Kr-85 25218E-01 5325 106.50
"t-237 1 4463E-06 5325 106.50
Pa-231 3 5970E-09 53.25 10650

I PD-210 8 2511E-15 53.25 106.50
Pnm-147 2 0767E+00 53.25 106 50

Ij Pu-238 I 3514E-03 53.25 10650

0 4 62E-01 9.24E-01 27500 8881E+07
0 OOE+00 5 75E-01 1 15E+00 3 5000 1 038E+07
0 OOE+OO 3 93E-05 7.86E-05 5 0000 6 755E+01
0 OOE+00 1.34E+01 2 69E+01 7 0000 7 658E+00

0.OOE+O0 7 70E-05
OOOE+00 I '
O.00E+u00

t 54E-04
3 83E-07
8 79E-113
221 E+02
1 44E801

110000 8730E-01

Pu-239 E-1 6 068E-01

Pu-240
Pu-241

I Pu-242
Ra-226
Ra-228

10650 OOE+00 - 121E-01 2 41E-01
53.25 106 50 0 OOE+00 6 70E+00
53.25 10650 0 OOE+00 1 63E-05

5 7353E-14 53.25 106 50 0 00E+OO

1.34E+01
3 26E-05
6 11E-12
1 93E-08
9 98E+8O
1 38E-03

1 8150E-10 5325 10650
nA n 7Ase- - - - -<-o

Ku-1lo
Se-79
Sn-126
Sr-90

1 2938E-05
0,1t3

E-u4 1 30E-03

106 50 0 OOE+00 1 38E+02
106 50 0 0OE+OO - 2 35E-02

2 77E+02
4 70E-02
1.57E-08E-1O 53.25 106 50 0 OOE+00 7 85E-09

E.11 53.25

Th-232
TI-208
U-232

2 3744E-10
1 9459E-08
5 6015E-08

53.25
53.25
53.25
53.25

106 50 0 OE+00 1.04
10650 0OOE+00 1.26
106 50 0 OOE+00 1.04
106 50 0 OOE+00 2.98 rhermal Power

-

U-233 1.3132E-07
U-234 1 7323E-07
U-235 - -2 6159E-06
U-236 - 1 2717E-05
U-238 -3.8857E-08

Nominal Heat Bounding
- Output Heat Output1.84E-05

4 70E-03 4.56EE-03 4.70E-03 1 (Watts) (Watts)
E-04 1.35E-03 [ 2.68E.40 5.35E+00
E-03 2.94E-03 Total Total

- Y-90 2 6015E+00 53.25
Other Radionuckles,
'11. Template Selection Su&msarv Bvmp Simnarya.- Checks
Temptate Setecbon Summary

From SFu Used

ReactorModerator LWANDU DRCHYDRIDE LW AND U 23RC HYDRIDE
Fuel Claddeig ALUM ALUM

BOL HM Constituents U U
BOL Enrchment % 1989205598 1010201

I, Bumup Summary (liWd) F

lp =s- Frcsn SFD | Estimatedt I

0 OOE+00 1.39E+02 2 77E+02
2.02E+02 4 058+02

Basis for Parameter DtIferences

Basis for burnup used in estimate:

I
NomfinalI 53.25i 38 4714rma"! burr taken odrety bam SFD (rsMVerh 1D MWd)

Bound" I 106 Scurlie burupassnnrd1lobe twkice orrnalburnu

'I- PI~~i l

Estimated Bumup/
Burrup Multiplier Given Bumup Esteiated EOL HMtGIven EOL HIM

0 113_ 1 - -1 00Ot 07 - I soHoImal
B~ounding

'Reactor shutdowri core removal, storage. shipping or other date confirning tiat Iradiation ceased for uel

'Total burwup for at tu associated wih ths worlisheet must be dcvided by 0OL heavy metal mass to get specific burnup values (MWd/MT)

A
DOE/SNF/REP-078
Revision 0

March 2003
Page D-243 of D-585



Fuel Radionuclide Inventory Worksheet -<

1 Fuel and Template Inirmations. < ,,
Fuel Name: TRIGA STD (ALUM) SLOVENiA

SNF ID 8- 468
Fuel Units & Descr: 67- ELEMENT
Heavy Metal Mass: BO.1tI 879kg. EOL-1I 531kg
ROD Storage Snr INEEL

'Fuel decay start date 1999
Estimates as aof- 2030

Template: TRIGA-Ai (LWIJ Zrx. Alum, ota 20%., U)
"Ternpte, Bumup(MWd): 6 65

Template BOL Heavy Metal Maes (MT): 0 00018
Template Decay Tirme 25 years

Estimated
Canister usage

18'x10'
I 060

11 Estmirtesn in X. W dx b Y. Yb Gamma Sources

Photon Total

CYM Wd From Nominal - Bou nding Fuel initial Act ivity Nominal Fuel B3oundi ng Fuel Energy Pho~to ns/sec

Radionuchide Template FuetBumup(MWd)f Bumup(MWO) (Cl) bnventoriesM~) hnventoriestCi) Group (bounding)

Ac-227 38a27t E-09 405.21 81042 000OE+00 tSSE-06 3tO E-06 AVg UeV

Amn-24t 4 4195E-03 405.21 81042 000OE+00 1 79E+00 3 58E+00 a00150 7 324E+13

Am-242m 1 8195E-06 405-21 81042 000OE+00 7 37E-04 1 47E-03 0 0250 1513E413

Amr-243 2 3278E-07 405.21 81042 000OE+00 9 43E-05 t a9E-04 0 0375 t 515E-13

C-14 4 3203E-05 405.21 781042 000OE+00 I 75E-02 3 50E-02 0 0575 I 1453E.13

Cl-36 4 3023E-08 405 21 81042 000OE+00 I174E-05 3 49E2-05 0 0850 8741E+12

Cmi-243 I 6872E-07 405.21 81042 000OE+00 6894E-05 I 37E-04 01z50 8 886E+12

Cm-244 I 4660E-06- 405.21 81042 000OE+00 5 94E404 I 19E-03 02250 7908E+12

Co-60 22376E-03 405 21 81042 000E+00 9 07E-01 1 3.289E+12
Cs-134 1 2525E-04 40521 8104
Cs-1 35 3 1549E-05 40521
Cs-137 1 736E

2 6947Eu-154 81042 0 00E+00 1 09E+02 2 181+02 1 7500 1 4OE11
81042 000E+00 109E+01 2 18E+01 22500 Z164E+08
810 42 00OE+00 1 71E-02 341E-02 1 27500 4983E+0540521

3 5173E-03 40521 81042 000E+00 1 43E+00 2 85E+00 3 3000 1 181E+03

1-129 73805E-07 40521 810 42 UKr-85 6 9263E-02
Np-237 1 4752E-6
Pa-231
Pb-210
Pm-147
Pu-238
Pu-239

40521
40521
40521
40521
40521
40521

0 00E+00 3 40E-06 6 81E-06

8104

0 00E+00 6 08E-11 1.22E-10
810 42 0 0OE+00 4 28E+00 8 56E+00

1i810 42 0006E+00 4 68E-011 9 35E-01
5 6917E-03 40521

Pu-240 22602E-03 40521
810 42 0 0DE+00 2 31 E+00 4 61 E+00
810 42 000E+00 916E-01 1 83E+00
81042 000E+00 1 95E+01 389E+01
81042 0 00E+00 124E-04 246E-04

Pu-241 4 8045E-02
Pu-2

042 0 00E+00 2 00E-10 4 16E-10
40521 81042 000E+00 945E-08 1 89E-07

Ru-106 1 0075E-07 40521 810 42 0 00E+00 4 08E-05 8 17E-05
Se-79 1.2935E-05
Sn-126 1 2238E-05

40521
40521
40521
40521
405 21

6 55E+02 I 31E+03
81042 000E+00 t.79E-01 3-58E-01
81042 000E+00 1 85E-07 370E-07

Th-230 6.827tE-tt 405.21 8t0 42 000OE+00 2.77E48 5-S3E408
Th-232 2 3744E-1tO 405.21 8t0 42 000DE+00 9 62E408 It92E407
Tl-208 t.7368E-0d 405.21 8t0 42 0 00E+00 7.04E406 I 41E405
U-232 4 6797E-08 405.21 8t0 42 0 00E+00 t.9OE405 3.79E405
U-233 It3146E407 405-21 8t0 42 0 00E+00 5,33E45 ItO7E044
U-234 2.5729E-07 405 21 8t0 42 0 00E+00 I 04E404 2 09E044
U-235 -2 6159E46 405.21 0 00 St14E403 4 08E403 5.14E403
U-236 1.2719E-05 405.21 8t0 42 000OE+00 5.15E-03 It03E402

U-238 -38857E-08 405.21 0 00 3t19E403 3t18E403 3t19E403
Y-90 t 6t65E+00 405 21 810 42 000OE+00 6 55E+02 t3tE+03
Other Radionucldes 763E+02 t S3E

Il1. Template Selection Sums ary* Burimp Sumaryi and Checks . -

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Ioderator LW AND U ZRC HYDRIDE LW AND U ZRC HYDRIDE
Fuel Cladding ALUM ALUM

BOL HM Constituents U U
BOL Enrichment % 2000337313 10to201

Bumup Summary _MWd)' Basis for butmup used in estimate:
From SFD Estimated

Nomhal 4233255 Norteal tV tUken dmcty rMM SFD (cowedal 60 MWd)
Boundhg 810 42 Bouncirv burnip adshied to be twimeal ora bs

[Checks I

Thermal Power
Nonmnal Heat Bounding

Output Heat Output
(Watts) (Watts)
9 02E.00 1.t0E.01

Total Total

I*1

Estimated Bumup/
Bumup Muliplier I Given Bumup Estrimated EOL HM/Glven EOL HM

Nomhnal 0 921 0 1 0

I
'Reactor shutdown. core removal. storage. shpping or other date confiring that Irraciaton ceased for fuel
5
Total burrup for at luel assodated with this worksheet must be dvided by E0L heavy metal mass to get specific bumup values (MWd`MT)

-J
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Fuel Radionuclide Inventory Worksheet

_L Fue and Template Infirmaton
Fuel Name TRIGA STO (ALUM) SO KOREA

SNF ID# 483
Fuel UnIts & Descr 69 - ELEMENT
Heavy Metal Mass E011311kg EOL12.958kg

h ROD Storage Site INEEL

'Fuel decay start dale 1972
Estimates as of 2030

Template TRIGA-Al (LWAJ-Zrx Alun M10 to 20t. U)
'Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass MlM) 000018
Te-mute Decay Time 50 years

Estimated
Canister usage

18 x10
062

-. 1I
11. Fattinetes m X. b Yb UXmm iource

_ : - ..t

CdMWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
- Template Fuel Bumup( MWd)

2
Burnup (MWd)' (CP) - Inventores(Ca) Inventories(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radronnuic te

Ac-227 8 6842E-09 383.31 76662 0 00E+00 3 33E-06 6 66E-06 r Avg MeV
76662 00OE+00 1 90E+00 379E+00 00150 3759E+13
766.62 000E+O0 6 23E-04 1 25E-03 I 00250 7793E+12

Am-241 4 9459E-C
Am-242m
Am-243
C-14
CI-36
Cm-243
Cn-24-4
Co-60

131 766 62 0 00E+00 8 91 E-05 1 78E-04 I 00375 7033E+12
383.31 76662 0 00E+O0 1 65E-02

E-08 383.31 76662 0 DOE+00 1 e
9 1880E-08 383.31 766 62
5 6346E-07 383 31 t 32E-04 02250 38BS3E+12

8 3699E-05 3833 6 42E-02 0.3750 1 663E+12

Cs-134 2 82i1E-C 1 08E-05 216E-05 0.5750 2.791E+13

Cs-135 31 766 62 0 8E+D0 1.21E-02 2 42E-02 1 0.8500 7601E+11
76L 62 n viME+M 3 74F+029 7 48+F02 I 1 2500 r42SFstlCs-137

W- Eu-1 3833 31 766 62 0000E+0 1 38E+01 2 76E+01
383 31 766 62 OOE+0 00

5 3940E-08 383 31 766 62 0 OOE+00

17500 2304E+10
22500 7.812E+05
2 7500 3 692E+05
33000 1 0268E+03
5 OD 4317E+02

8 6571 E-04 383 31 766 62
7 3805E-07 383 31 34

Kr-85 1.3771E-02
Np-237 1 5218E-06
Pa-231 1 4152E-08
P8-210 7 9774E-13

383 31 +00 1 06E+01 7 O0O 4.867E+01
5.83E-04 1.17E03 110000 65530E+00

OOE+000 5 42E-06 1 08E-05

766 62 0 OOE+00 3 06E-10 6.12E-10

Prn-147 331 76662 0OOE+00 551E-03 1.1 OE-02
383 31 766 62 0 OOE+00 3 63E-C

5 6872E-03 383 31
Pu-240 2.2541 E-03
Pu-241 1.4433E-02
Pu-242 3 0602E-07
Ra-226 1.8857E-12

383 31 1.73E+00

76662 OOOE+00 5.53E+00 1 11E+01
766 62 O.OOE+00 1 17E-04 2.35E-04
766 62 0OOE+00 7.23E-1 0 tA5E-09

766 62 0 OOE+00 9 lOE-08 1 82E-07Ra-228 3331

Ru-i 06 383 31 76662 0OOE+00 1.34E-12
383 31 766 62 0,OOE+00 4

Sr-O -

TC-99
Th-229
Tht-230
Th-232
T1-208
U-232

1.22358-05
8 9173E-01
4 4120E-04
8.2752E-10

383 31
383 31
383 31

766 62

0 1 69E01 338E-01
0 3 17E-07 6 34E-07

3.31 766 62 0 OOE+00 5 71E-08
3 31 766 62 0 00E+00 910E-08

1 14E-07
1.82E407
I 05E-05505 31 766 69 O nOOE+O 5 24FE06Wo2 6 ,E,,

36797E-08 383 31 766 62 0 OOE+00 1 41E-05

1.3164E-07 38331 76662 OOOE+00 5 05E-05
3 3865E-07 383 31 766 62 0 00+00 1 30E804
-2 6144E-06 383.31 0 00 5 67E-3 4 66E-3

2 82E405 Thermal Power
Nominal Heat Bounding

Output, Heat Output
(Wats) (Watts)

4 Al0E+O0 8.1E+00
Total Total

12722E-05 383.31 76662 0 OOE+00 4 88E-03
E-08 383 31 0 00 3 53E803 3 51E-C
-01 383.31 766.62 0 OOE+00 3 42E+l

4 28E44Other Radionuctides

1 i Template Selection Summary

I i From SFD Used
i Rcor Motor LW AND U ZIRC YDRIDE LW AND U ZIRC HYDRII

Fuel Cdig ALUM ALUM
aOt Mcerittu I U U

Easis for Parameter Difeences:

I

I
20 10 to 20 t

Bumup Summary (MWd)' _~Basis for burnup used m estimate:
From SF0 Estimated

Nominal I3BZt1| 144 90 Nw Sunup taker drey m SF0 (pwered to MWd)
Bounding L 766 658ou burnip assaed to e twke 1moist bjMejp

CChecks ._.-

Estimated Bumup/
Bumup Multipei Given Bumup Ejt 6ted EOL HMIGlven EOL HM

Nominal 0791 0 098
Bounding 15 m

'Reactor sluedown core removal. storage, shipping or other date confirming hat Irradatlon ceased for tuel

'Total bumup for all luet associated wit tlis worksheet must be dvicded by BOL heavy metal mass to get spedfic bumup values (MWd`MT)
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Fuel Radionuclide Inventory Worksheet
L Furel and Temnplate Infursottion t

Fuel Name: TRIGA STO (ALUM) U OF IL
SNF ID s# 447

Fuel Units b escr 58 ELEMENT
Heavy Metal Mass: BOL-10 44kg; EOL.10 057kg
RO Storage Site: INEEL

'Fuel decay sMat date 2035
Estunates as af 2030

Template TRIGA-Al (LWAJ-Zn, Aum .10 to 20%- U)
/Template Burnup(MWd). 6 65

Template BOL Heavy Metal Mass (MT) 0 00018
Template Decsy Time 5 years

Estimated
Canister usage

18 x10
052

IL Fistimates, , 5 II . X. b y. Y. Gamma Sources

Cl/MWd From, - Nominal Bounding Fuel initial Acttvity NominalFuel Bounding Fuel
Template Fuel Bumup (MWd)? Burnup (MWd)

2
(Ci) Inventories(Ci) InvenrtoriesCi)

Photon Total
Energy Photons/sec
Group (boundin)Radionuclide

- --- -- )+IK1. U.U .A~ MCV
8 0632L-10 730 la o 00E+OO 2 95E-07 5 89E<07 AVg MeV

2.2586E-03 365 39 730 78 0 OOE+00 8 25E-01 1 65E+00
Am-242m 1 9925E-06 365 39 730 7

AAm-243 2 3323E-07 365 39 730 7
C-14 4 3308E-05
CI-36 4 3023E-08
Cm-243 2-7429E-07
Cm-244 __ _3 1504E-06

365 3 2.563E+13

1 57E-05 3,14E-05 00850 1 794E+13

0 00E+00 1 OOE-04 200E-04 01250 2684E+13
0 00E+00 1 15E-03 2.30E-03 02250 1 498E+13

730 78 0 OOE+00 1 13E+01 2.27E+01 0.3750 6 667E+12

365 39 730 78 0 00E+00 3 79E+01 7.58E+01
n ts.sE4 36S 39 730 78 0 15E42 rF. I I21F-2W P F 2

Cs-137 2 7564E+00 365.39 73078 0 00E+00 1 01E+03 2 01 E+03

0.5750 8 452E+13
0 8500 2 081E+13

12500 2 157E+13

17500 6 172E+11
2.2500 7 503E+10

Eu-154 1 3490E+00 365.39 730 7T
Eu-1 55 4 3880E-01
Fe-55 2 7500 6094E+08

0 00E+00 3.95E+00 7 90E+00 3 5Xo 7 123E.07

5 39 730 78 0 00+00 270E-04 5 39E-04 5 0000 4 234E+02

E-1 365 39 730 78 0 00E+00 921E+01 1 84E+02
Np-237 1 4463E-06 365 39 730 78 0 00E+00 5.28E-04 1 06E-03
Pa-231 3 5970E-09 365 39 73078 0 t

Li
Li

tPb-210 8.2511E-15 365 39 730 7
Pm-147 2 0767E+00 365 39
Pu-238 1 3514E4-
Pu-239 0 OOE+00 2 08E+00 4 16E+00
Pu-240 730.78 0OOE+00 8 27E-01 1 5ES+00
Pu-241 1.2574E-01 365 39
PU.242
Ra-226
Ra-228

10602E-07 365 39
730.78 0 OE+00 459E+01 919E+01
730.78 000E+C0 1 12E-04 2 24E-04
730.78 OOE+00 2 10E-11 419E-11
730.78 0 0OE+00 6 63E-08 1 33E-07
730.78 0 00+00 3 43E+01 6 85E+01

365 39 730.78 0 OOE+00 4 73E-03 9 46E-03
1 365 39 730.78 0 OOE+00 4 47E-03 8 94E-03

Sr-90 2-6000E+00 365 39 730.78 0 O
Tc-99 4 4120E-04
Th-229
Th-230
Th-232
Tl-208
U-232

1.4749E-10
+D00 714E-09 1 43E-08

0.00E+00 8 68E-08 11.74E407
730.78 0 00E+00 7 1OE-06 1 42E-05 [
730 78 0008E+00 2 05E-05 4 09E-05 I56
730 78 0OUOE+00 418E OSt U60-b0t5

Thermal Power
Nominal Heat Bounding

Output Heat Output365 39 730 78 0 OOE+00 6.33E-05 127E-04
E-05 36539 000 451E-03 356E-03 451E-03 (Wartts) (Watts)

5 365 39 730 78 0 0OE+00 4 65E-03 929E-03 1 84E.01 3 67E+01
8 365 39 0 00 2 81E-03 2.79E-03 2 81E-03 Total Total

Y-90 2 6015E+00 365 39 730 78
Other Radlonucledes
IIL Tenviate Selection Sumunarv. Burmim Sunirv. and Cheks I ' - , - ¢ S R ->

T!mpate S'elecon Summary
_-

From SFD Used

Reactor Moderator LW AND U ZRCHYDRIDE LW AND U ZIRC HYDRIDE_
Fud Cldding ALUM ALUM

BOIl. M Constituents U U

BOL Enrichment % 19 99999834 1010 201

lasis for Paramelter Dmetrenees:

I

lasts for Parameter Dtffereetces: I

ULBumup Summary (MWd)2 lBasis for bumup used in esttmate:

I
FrrAn FDIP1 ts

Mammal 2um tp caculated romn te ha metal ruass desssyed.
Bounttnat 7s3071 39 up assumed to be ee .wnJa btup.

Estr^ated Burnup
Burnup Multiplier Given Burnup Estnaated EOt HMJGiven EOL MM

Nominal Ot 05 1 10 I II

IChecks
_AAAA

Boundmo I 1 891 ' I
'Reactor shutadowvn. core removal. storage, shippmit or other date confirming that irradation ceased for ual

'Total bumup hr ait fuel associated with ths worksheet mrust be dvided by S0L heavy metal mass to get speafkc btxnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

L Ful and Template Inforiation L L,; ,
Fuel Name TRIGA STD (ALUM) U OF IL

SNF D i 501
Fuel Units & Descr I - ELEMENT
HeavyMetalt Mass BOL=018kg EOLW0173kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of 2030

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

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

Estimated
Canister usage

18 x10
0 0011

7
_ I1. Esitutes ' v 6 m b Yb Gamma Sources

- 7
Photon Total
Energy Photonstsec- CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

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

(Ci) lnventonies(C) Inventones(Ci) Group (bounding)

35173E-10 630 12 60 0O0E+00 5 37E-09 1 07E-08 Avg MeV
1.8331E-03 630 1260 000E+00 I I5E-02 2.31E-02 00150 2037E+12
1.4t29E-06 630 12 60 0 O0E+00 8 90E-06

Am-243 1 A774E-07 630 12 60 0 OOE+00 9 3
C-14 1.2871E-04
CI-36 2.8120E-06 0 0850 2 427E411

__ rCm-243

CnM-244
t 226E-06 01250 1 762E+t1

12 60 0 00E+00 1.07E-05 2.14E-05 02250 2 059E+11
630 1260 0 O0E+00 8 09E+00 1 62E+01 I 03750 1 045E+t1

E-02 630 12.60 0 00E+00 5 70E-01 I 14E+00 I 05750 1339E+12

Cs-135 3.2195E-05
Cs-137 2.7564E+00
Eu-154 1-5368E-02
Eu-t55 2 9293E-02
Fe-55 7 7158E-01

F-3 1 1111E-02
1-129 7.3684E-07
Kr-85 2 5263E-01

Np-237 1 2427E-06
Pa-231 3 8511E-09

; Pb-210 7 3880E-15
Prn-147 2 1023E+00
* Pu-238 I 0383E-03

- Pu-239 5 5293E-03
Pu-240 2 1278E-03
Pu-241 I 0195E-01
Pu-242 2 3128E-07
Ra-226 5 2782E-14
Ra-228 I 9338E-10

630 1260 00OE+00 2.03E-04 4.06E-04 I 08500 5-961E410
6 -,0n 1t 2. n nlF~nf 1 7AF~ni 2 4l7E.-.1 I 112sfs 1-2116,12

-:-v� I
630 12 60 0 OOE+00 9 68E-02 t.94E-01 I 1 7500 8 069E+08
630
6.30
630
630
630
6.30

1260

i AOE-01 3.5000 1201E+06
928E-06 S oooo 6 716E+00

1260 DO00E+00 1.59E+00 3.18E+00 7. 000 7 602E-01
12.60 0 OOE+00 7.83E-06 1.57E-05 I 10000 8661E-02

6.30 12.60 0 OOE+00 2.43E-08 4 85E-06
6.30 12.60 oOoE+00 465E-14 9.31E-14

5 97E-02
12 60 0 OOE+00 t.34E-02 2 68E-02

6.30 12.60 000E+00 6 42E-01 128E+00
6.30 12.60 0 00E+00 1 46E-06 2 91E-06
630 12 60 0 O0E+00 3 33E-13 6 65E-13
630 12 60 0 00E+00 122E-09 2 44E09

Ru-106 9 1684E-02 630 12 60
Se-79I
Sn-12611
Sr-90 2 (
Tc-99 4'1
Th-229
Th-230 I I

3018E-05
2167E-05
6045E+00
4241 E-04
3713E-10
3090E-1 1

E+01 3.28E+01
12 60 0 00E+00 2 79E-03 5 57E-03

6.30 12.60 0 00E+00 8 64E-10 1 73E-09
6.30 1260 000E+00 1 14E-10 228E-10

Th-232 2 5278E-10 630 12.60 0 00E+00 1 59E-09
Tl-208 - 1 6947E-08 6.30 12.60 0o0E+00 1 07E-07
U-232 4 8737E-08 6.30 12.60 0 00E+00 3 07E-07
U-233 1.2203E-07 6.30
U-234 1 5925E-07 6.30
U-235 -2 6194E-06 6.30
U-236 12693E-05 6.30

Thermal Power
Nominal Heat Bounding

Output , Heat Output
(Watts) (Watts)
3 67E01 7ME-01,1 12.60 0 00E+00

U-23B

Y-90 I

-3 6331 E-08 T otal T otal
328E+01

r,,n.. 4 54E+01

Template Selection Summaryt I

U From SFD Used E

* Reactreoretor LWANDuZIRC HYDRIDE LW AND UZIo CHYDRIDE
IFuel Cladng- SST SST I

BOL HU Constituents- U U
BoL Enrichment % 1999999834 10 bto20 t

| Bumup Summary (WMWd)' E
V " uI PFrom SFD | Estimated I

Basis for Parameter Differences:

Basis for bumup used in estimate

Nornbt 3a511 63t

I Bounding t2 K .. q

lChfflais

Estimated Bumupl
Bumnup unlle I Given Bumup

I N binal 101 1 801

-

.

Estimated EOL HWGIFen EOL HM
I 1 0o0

. iouding r2-051
'Reactor shutdown, core removal. storage, shipping or other date confimrang toat trraciabion ceased for fiel

"Total burnup tor atl fel associated with thts worksheet must be tivided by BOL heavy metal mass to get specfic burnup values (MWdMT)

W
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template linfronmti , o - _
Fuel Name TRIGA STD (ALUM) U OF UTAH

SNF ID t 699
Fuel Units & Descr 63 - ELEMENT
HeavylMetal Mass. BOL-tkg, EOL=10723kg
ROD Storage She INEEL

'Fuel decay start date 2035
Estimates as ol: 2030

Template: TRIGA-AI (LWAJ-Zrx. Alun. 10 to 20%. U)

"Template Bumup(MWd): 6 65
Template BOL Heavy Metal Mass (MT): 0 00018

Template Decay Time. 5 years

Estimated
Canister usage

1 8-x1 0'
0 57

_ _

11. Fsomates I m x Xb b y. y. Gamma Sources

Photon Total

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)' Burmup (MWd)' (Cl) Invenlones(Ci) Inventories(Ci) Group (bounding)Radionucide
Ac-227 8 0632E-10 264'
An-241 2 2586E-03 264'

000E+00 2.13E-07 4 27E-07 Avg MeV
I 0 OOE+00 5 98E-01 120E+00 0.0150 8 954E+13
I 0 00E+00 5 27E-04 I 054-03 0I02S0 1 9t4E+13An-242m I 9925E-06

Aii-243 529.19 0 00E+00 6 17E-05 1

C-14 529-19 0 00.00 1 15E-02

Ck36 52919 OOOE+00 1 14E-05
264 59 529 19 0 C
264 59 529 19 0 C 02250 1 085E+13

31008E-02 264 59 529 1 I 64E+01 0 3750 4 828E412

Cs-134 1 0367E-01 264 59 529 1 2 74E+01 5 49E+01 05750 6121 E13

Cs-1 35 3 1549E-05 264.59 8 35E-03 1 67E-02 0 8500 1 507E+13

Cs-t37 2.7564E+00 0 0OE+00 7 29E+02 I 46E+03 1 2500 1t562E+13

Eu-154 I 0 00E+00 3 57E+02 7.14E+02 1 7500 4470E+11

Eu-1 52919 0 00E+00 s 433E.10

264 59 529 19 0 OOE+00 4 413E+08

I 0805E-02 264 59 3 5000 5 158E+07 C!7
7 3805E-07 264 59 I 95E-04 3 91 E-04 | 5.000 3 087E+02

667E+01 1 33E+02 | 7r 3 495E+01
3 83E-04 7 65E-04 I 11 000o 3 981 E+00

Kr-85 2 5218E-01
Np-237 1 4463E-06
Pa-231 3 5970E-09

264 59
3 OOE+0O
0 OOE+00 9 52E-07 1 90E-06

Pb-210 OOOE+00 218E-12 437E-12

Pm-I147 52919 OOE+00 549E+02

Pt 3 529.19 0 OOE+O0
5 6947E-03 264 59 529.19 1
2 2647E-03 264 1.20E+00

Pu-241 1t2574E-01 E+O0 3 33E+01 6 65E+01

Pu-242 0 00+00 8 10E-05 I 62E-04
52919 000 .00

1 81SOE-10 264 59 52919
93744E602 264.59 4 96E+01

Se-79 12938E-05 264.59 3 42E-03 6 85E-03

Sn-126 1.2239E-05 3 24E-03 6 48E-03

Sr-90 2 6000E+6O 3000+00 6 886.02 1 38E+03

Tc-99 19 0 OOE+00 11 7E-01 2 33E-01 -k

Th-229 52919 0 OOE+00 3 90E-08
264 59 52919 0 OtE+O

2 3744E-10 264 59 529 19
Th208 1 9459E-08 264 59 529 19 1 03E605 I

5 601SE-08 264 59 529 19 0 00E+O 296E-05 I Thermal Power

1 31ot5-U! 39 P Ar _ AP

1 3132E47r 2ti4 59V 5w 1

U-234 1 7323E-07 264 59
U-235 -2.6159E-06 264 59
U-236 12717E-05 264 59

4 SBE-05 9.17E-05
Nominal Het Bounding

Output Heat Output
(Wafts) - (Watts)4.73E-03 4 04E-03 4 73E-03

0.00E+00 3 36E603 6.73E-03 I 1.33E+01 2 66E+01
2.966-03 2 935-03 2 9'Ob-iJj I lOiSi ICWJ-

U-238 -3 8857E-08 2.96E4't 2 95E43 2 9Ut-w I Ioial I otal

Y-90 919 0 00E+00 6 88E+02 1.386E+03

Other RadloiuclIdes 1 01E+03 2 01E+03
.. 

... ..

I

_ ,, -_ r-_ r.-
From SFD Used B

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

Fuel Cladng ALUM ALUM

BOL NM Constituents U U

ROL Enrmchment% 19 89699819 10to20 1 _

-

J,

_ _ , ,, , _II 61I~umuo SummatYV(lUWf)' I IBasis for bumuo used in estimate:
I .,_ 4.- -- . _

I
From SFD i Estimated

Nominal L
Bounding

214 411 264IS 59Neeloa .b ump alcdled tat tie heavy MUt mass destroyed.
529 19tleedMn bunup =urried lo be tWm nw"~r hunup.

'Reactor shutdown. core removal, storage. shpping or other date.
2
Totai bumup for at tuel associated voth this worksheet must ber dvided by BOL heavy metal mass to get speaoic bumup values (MWdIA1)
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Fuel Radionuclide Inventory Worksheet
LL Fuel and Template Inforuation o

Fuel Name TRIGA STD (ALUM) UNIV OF TEXAS
SNF ID# 877

Fuel Units & Descr 69 - ELEMENT
Heavy Metal Mass 8OLt12765kg. EO-12675kg
ROD Storage Ste INEEL

'Fuel decay statt date: 1973

Estimates as of 2030
Template TRIGA-AI (LWAJ-Zrx, Ahmn 10 to20. U)

aTemptate Sumup(MWd) 6 65
Template BOL Heavy Metal Mess (MT) 0 00018

Template Decay Time 50 years

Estimated
Canister usage-

18 x10
0 62

111111i

,U. Estimates - - < m x. x b y. y, Gamma Sources
Photon Total

CUMWd From Notnral Boundig Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Template Fuel Bumup (MWd)f Bumup (MWde (Ci) Inventories(CI) Inventones(CI) Group (bounding)Radsonuellwrs ....... ...

-

AC-227 8 6842E-09 8562 171 24 0 O0E+00 7 44E-(
Am-241 4.9459E-3 85 62
AM-242m I 6241E-06
Arn-243
C-14
C1-3
Cm-243
Crn-244

3 98E-05
0 00E+00 3 69E-03 7 38E-03 I 00575 1 644E+12

4.3023E-08 8562 17124 000E+00 368E-06 737E-06 00850 9807E+11
9 1880E8-O 8562 17124 000E+00 7.87E-06 1.57E-05 01250 7278E+11
5 6346E-07 8562 17124 0 OE+00 482E-05 9 65E-05 02250 eo607E+11

Co-60 8.3699E-05 85 62 17124 0 OOE+00 7.17E-03
Cs-134 28211E08 8562 17124 000OE+00 242E-06
Cs-135 3.1549E-05 85 62 171 24 0 00E+00 2 70E-03

1 43E-02 1 0.3750 3714E+11

_ Cs-137
-LEu-15-4

9 7519E-01
3 5970E-02

1 408-01 E 22500 - 1 745E+05LU-l

Fe-55

I l1-t9
Kr-85I -2J

171 24 0 00E+00 4 62E-06 9 24E-06 2 7500 8247E+04
171 24 0 00E+00 741E-02 1 48E-01 I 3.5000 2 434E+02

E-07 85 62 17124 0 00E+00 6-32E-05 1 26E-04 50000 1 025E+02
1-3771 E-02 85 62 171 24 000E+00 1.18E.00

I l5218E-06 85 62 171i|MP^ - - ,
Pa-231
Pb-210
Pr

tA152E-08
7.9774E-1 3
1 4362E-05
9 4782E-04
5 6872E-03
22541 E-03

2 36E+00
2 61 E-04
2 42E-06
1.37E-10
2 46E-03

11 0000 1.316E+00

0 00E+00 123E-03

70000 1 157E+01

171 24 0 00E+00 8 12E-02 1 62E-01
85 62 171 24 0 00E+00 4 87E-01 9 74E-01

Pu-24 85 62 17124 0 00E+00 1.93E-01 3 86E-01
Pu-241 1 4433E-02 85 62 171 24 0 00E+00 1.24E+00 2 47E+00
Pu-242 3 0602E-07 85 62 17124 0 00E+00 2.62E-0
Ra-226 1 8857E-12

TiRa-228 2 3729E-1
Ru-106 34

8562 17124 000E+00 1.61E-10 323E-10
85.62 17124 0 00E+00 2-03E-08 4 06E-08
85 62 17124 0 00E+00 2.98E-13 5 97E-13
85.62 17124 000E+00 1.11E-03 221E-03
8562 17124 000E+00 1.05E-03 210E-03Sn-12(

Sr-90
Tc-99

8 9173E-01 8562 17124 0 00E+00 7 64E+01 1 53E+02
4 4120E-04 85 62 17124 0 0

Th-229 8 2752E-10
Th-230 1 4908E-10
Th-232 2 3744E-10
TI-208 1.3668E-08
U-232 3 6797E-08
U-233 1 3164E-07

85 62

2 03E-08 4 07E-08
0 00E+00 1.17E-06 2 34E-06

3.15E-06 6 30E-06
1.13E-05 225E-05
2.90E-05 5 80E-05

Thermal Power
Nominal Heat Bounding

Output Heat OutputU-234
U-235I
U-236 ___

000 5 52E-03 5E29-03 5 52E-03 "Watts) (Watts)
000E+00 1 09E-03 2 18E-03 954E-01 197E+Y.

3 43E-03 3 43E-03 3 43E-03 Totai Total
17124 0 00E+00 7 64E+01 1 53E+02

9 56E+01 1 91E+02

I Template Selection Summary

*From SFDt, Reactor Uoderator LW ANO U ZIRC HYDRIDE LW ANDL

Fue C dding ALUM
SOL HM Constituents U

BOL Enrichment % 1 20 1t

_ Burup Summary (WW-da From SF0 ])Ei
FrnSD|I

i Checks - a

H
1
Ba ais for Parameter Defferences

_i

-IBasis for burnup used In estimate
Itimated

H em b rat [ 1 1

|Checks

6220] -- 85.62jNe" hrdV calcrtaaled rom lie M nietal mass des"ed
17124l8ot o bumW assuned ID be Mce Wirial tM

Estimated urnupf
Bumup r uttber Given Bumup Estimated EOL

I Nomiral I 01E8 1:8 I
Bounding 1 0.361

__ 'Reactor shutdown. core removal, storage. shipping or other date conirming Lt Irrdiation rceased tor ilt

.HMfGiven EOL HM
1 00

'Total butnup for all fuel assodated with tlis woitsheet must be doided by 8OL heavy metal mass to get speedfc burnup values (MWVd'MT)
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Fuel Radionucide Inventory Worksheet

L Fuel and Template Infumatousy
Fuel Name. TRIGA STO (ALUM) USGS

SNF ID tt 267
Fuel Units & Descr 222- ELEMENT
Heavy Metal Mass: BOL.42224ig, EOL=41-29'g
ROD Storage Site. INEEL

'Fuel decay stlat date: 2035
Estimates as of. 2030

Template TRIGA-Ai (LWAJ-Zrx, Atum, 10 to 20%- U)
0

Templale Bumup(MWd): 6.65
Template BOL Heavy Metal Mass (Mlr 0 00018

Template Decay Tarie' 5 years

Estimated
Canister usage:

18"sxD'
200

i

II. Fstnmates n Inm XX. b Yn Yb Gamma Sources

Photon Total

Ci/MWd From Nominal Bounding Fuel Inmtal Acbvity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Bumup (MWd)W Burnup (MWd)
0

(Cl) Inventories(C) inventrones(Ci) Group (bounding)Radionuclide
Ac-227 B 0632E-10 889 99

Am-241 2 25868E-03 889 99
Am-242m 1 9925E-06 88999

7.18E-07 1 44E-06 L Avg MeV
201E+00 402E+00 I 0015O 3.012E+14
1 77E-03 355E-03 I 00250 6.539E+13E+00

Am-243 2 3323E4- 0 OE+00 2 08E-04 4 15E-04 0 0375 8145E.13

C-14 4 1.779 99 0 00E+00 3 85E-02 7.71 E-02 0 0575 6244E.13

C-36 1.779 99 0 00E+00 3 83E-05 7 66E-05 I
Cm-243
Cm-244

889 99 1,779 99 0 00E400 2 44E-C
889 99 1,779 99 0 C

3 1008E-02 889 99 1,779 99 +13

1 0367E-01 889 99 1.85E+02 I 0.5750 2 059E+1 4

Cs-135 3 1549E-05 2 81E402 5 62E-02 I 0 8500 5 068E.13
t1

Cs-' 37 9 99 0 00E+00 2 45E+03 4 918E+03 12500 5253E+13
-1- - - - - - U- - qu- u 1 ---- J 1---- --

Eu-1 54 1.99 U 0t0+U0 1 2UE-+U3 Z 4UE+Wj I t 7A, I 1 03+1z

Eu-155 889 99 1.779 99 0 00E+00 3 91 E+02 7 81 E+02

Fe-55 889 99 1.779 99 0 00E+00
_-02 88999 1.779 99 I

:-07 889 99 1,779 99 t I 042E+03 Li2 5218E-01 889 99 1,779 99 l t 1179E02

1-4463E-06 889 99 2 57E-03 11 0000 1t43E+01

Pa-231 35970E-09 889 9 320E-06 6 40E-06

Pb-210 8 2511E-1 0o0E+00 734E-12 147E-11

Pm-147 2C 1.779 99 e 00E+00 1 85E+03 3 70E+03

Pu-238 1,779 99 0 00E+00 1 20E+00 2 41 E+00
-E03 889 99 1,779 99 I

2 2647E-03 8891
1 2574E-01 889 9PU-241

Pu-242
Ra-226

E+00 1 12E+02 224E+02
S 99 0 O0E+00 2 72E-04 5 45E-04

S 99 1,779 99 0 00E+00 5 10E-1
889 99
889 999 3744E-02

1 2938E-05 889 99
1 2239E-05 889 99

2 6000E+00 889 99
4 4120E-04 889 99

1,779 99 0008E+00 1 62E-07 323E-07
1,779 99 0008+00 8 34E+01 1 67E+02
1,779 99 000E+00 1 15E-02 230E-02
1.77999 000E+00 1 09E-02 2 18E-02
1.77999 000E+00 231E+03 463E+03
1.77999 000E+00 393E-01 785E-01

Sr-90
Tc-99
Th-229
Th-230
Th-232_

1.779 99 0 00E+00 1.31 E-07 2 63E-07
88999 1,779.99 0 00E+00 1.74
889 99 1,779 99 0 00E+00 2.11
689 99 1,779 99 0 O0E+00 1 73

E-08 3 4

1 9459E-08
* _ _ # #

5 6015E-08 889 99 1.779 99 0 00E+00
-g; ii . _

7 889 99
7 889 99

1,7796
U-234

1 17E-04 2 34E-04
1 54E-04 3 08E-04
1 58E-02 t.82E-02

Thermal Power
Nominal Heat Bounding

Output Heat Output
I (wswa) (Wafts)U-235 -2 6159E-06 889 99

tJ-236 1.2717E-05 889 99

U-238 -3 8857E-08 889 99
0- AM 605E0 8A8 99

1.77 99 1.13E-02 2.26E-02 j 447E+t1 a94E+01
1 1 jtU 1 .4-0 105 total.

1 13E-02 1 14E4U2 T otal T otali

Other Radionuclbdes

tO 2 32E+03 4 63E+03
3 35E+03 6 77E+03

_] .
__

IIL Temltb
ITemptatte E

Summairv. Btmurnp ,~unuumrv. mid LUbec
nmary

rks -^ g *. 4 -%z

From SFD Used
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding- ALUM ALUM
8OL HM Constituents- U U

BOL Enrlchment #z 19 898 10to201 t

Basis for Parameter Differences: U
Burnup Summary (MWdf

2  
Basis for burmup used in estimate:

From SFD Estimated

Nom msl 1 t02.86 8999 9' r Na cattated from Ite heay mtal mass destWY

Boundr g 1 7799 oMitpg im" assried lo btesrtcnal hM

CheCks

Estimated Bumupi/
Burnup Multptier Given Bumup Estimated EOL HMtGlven EOL HNM

Nominal O 57 8 1to

Bounding t1' t

'Reator siutdown. core removal. storage. shpping or other date confirming that Inrtadtion ceased for tue/

`Total bumxp tor alt tiu assodated witi ths woriksheet must be dvvied by OL heavy metal mass to get speacc bumulp values (MWd,`MT).

L

I I
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Fuel Radionuclide Inventory Worksheet

1 Fiel an Template Infonnations', .

Fuel Name TRIGA ST (ALUM) ZAIRE
SNF I t 487

Fuel Units & Descr 56 - ELEMENT
Heavy Metal Mass BOL.10 08kg EOL.10 052kg
ROD Storage Ste- INEEL

'Fuel decay start date 2010
Estimates as of 2030

Template TRIGA-AJ (LW/A-Zrx Alium. 10 to 20%. U)
'Template BurnuptMWd) 6 65

Template BOL Heavy Metal Mass (nT) 0 00018
Tem-ise Oeeay rrrne 20 years

Estimated
Canister usage

18'x10
I 050

lI. Fstimates -- s - -- m x X, b Y. yb I Gamma Sources
Pht_ Toa

Ci/MWd From
Template

Ac-227

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

Fuel Burnup (MWd)c Burnup (MWd)f (Ci) Inventones(CI) Inventones(Ci) Group (bounding)

147.36 294 72 0 008.00 3 62E-07 7.24E-07 Avg MeV
147.36 29472 000E+00 571E-01 1 14E+800 00150 3025E+13
147.36 29472 000E+00 2.74E-04 549E-04 00250 6.245E+12
147.36 294 72 0 O0E+00 3 43E-05 6.86E-05

4.3233E-05 147.36 29472 0 0OE+00 6.37E-03 1.27E-02
4-3023E-08 147.36 29472
I 9053E-07 147.36 29472 0C

Cim-244 I 7744E-06 147.36 29417

;OE+00 ' 6.341
08E+00 2 811
08E+00 2611
080E+0 6 361
08E+00 9 901
00E+00 4 651

0 0375 6.537E+12
0 0575 6042E+12
0 0850 3679E+12
0 1250 4129E+12
0o2250 3 334E+12
0o3750 1.370E+12Co-60 433188E-03

Cs-134 671 E-02 1 98E-01 0.5750 2182E+13

Cs-135 9 30E-03 I 08500 Z322E+12

-- Cs-1137
A-S Eu-1154

Eu-1155
I Fe-55

147.36 294 72 0 OOE+00 287E+02 574E+02 1 12500 2.501E+12
147 36 294 72 0 O0E+00 5 94E+01 I 19E+02 I 17500 7493E+10

5 4000E-02 147.36 294 72 0 OE+000
1.5955E-04 147 36 29472 0C

-H I

_1 129
4 6571 E-03
7.3805E-07 218E-04 I 50000 1 719E+02

1 41E+01 2 82E+01 I 70000 1S42E+01
7 0 OOE+00 2 15E-04 4 31 E-04 I 11 0000 2209E+00

37.,L_.

Pa-231 294 72 0 OOE+00 9 55E-07 1 91E-06
147 36 29472 0OOE+00 9 31E-12 1 86E-11

12 7 147 36 294 72 0 OOE+00 5 83E+00 1 17E+01

1 2008E-03 147 36 294 72 0 OOE+00 1 77E-01 3 54E-01
5 6917E-03 147 36 294 72 0 OOE+00

Pu-240 2 2617E-3 147 36 294 72 0 C
Pu-241 61113E-02
Pu-242 4 51E-05 9 02E-05

: 00 394E-11 787E-11
O = 147 36 294 72 0 OOE+00 3 32E808 6 65E-08

31293E-06 147 36 294 72 0 OOE+00

Se-79 1 2935E-05 147 36 294 72

Sn-126 1 2238E-05
Sr-90
TC-99
Th-229
Th-230

1 8195E+00
4 4120E-04

147 36
147 36
147 36
147 36
147 36
147 36

4 61E-04 9 22E-04
1 91E803 381E-03

80E-03 3 61 E-3
2 68E+02 5 36E+02
6 50E-02 1.30E-01

294.72 00.E+00 491E-08 982E-08
294.72 0 OOE+00 6 86E-09 1.37E-08
294.72 0 OOE+00 3 50E-08 7.00E-08

IR 1A7 36 94A 79 A OOE+OO 9 68F-06 536E46,
U-232 1 147 36 294.72 0 00+00 724E-06 1.45E-05 Thermal Power

# g g _ __ _

147.36 294.72 0 OOE+00 1.94E-05 3 87E-05
147.36 294.72 0 OE+00 3-33E-OS 6 65E-05

1E403

Nominal Heat Bounding
I Output Heat Output

(Wattsl - iWattsU-235 -2 61598-06 147.36 0 00 4.36E-03 3.97E-03 436
U-236 1 2719E805 147.36 294.72 0 OE+00 1.87E-03 3 75

U-238 -3-8857E-08 147.36 000 271E-03 270E-03 271
Y-90 1 8211E+00 147.36 294.72 0 OOE+00 268E+02 5.37
Other Radionuclides 3.09E+02 6 17

iE-03
3 53E.0 7 asE0o0

Total Total

Template Setljes Susnusury. Buriusp Sunzna.nd Chsecks
Template Selection Summary

From SFD Used
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding ALUM ALUM
BOL HM Constmients U U

iBOL Enrichrnent % 20 1010 20 1

Eumup Summary (MWd Fro SF0 Estimated -IE
Frr IF sbae

Basis for Parameter Differences-

3asts for bumup usei in estmate

I

. _

Nominal
Bounding _

147-361 273IN inal hmlW laes dectly lroe SFD (cmeried to UWd)
294 72BRsi Wusw assured to be wn nonemal tumup

_ _ _ _ _ _ _ _ _ _ _ ~~I _ _ _ _ _ _ _ _ _

Estimated Bumupf
Bumup Multqpler Given Bumup Estimated EOL HM/Gven EOL HM

No al 0 40 018

L Reactor shutdown, core removal storage. stvppesig or other date confining that Irradabon ceased tsr uel

0 991

'Total burmup for an fel associated with his worksheet must be dvided by OL heavy metal mass to get specific burnup values (MWd'T)

a
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenmlate Infrmaton b ,

Fuel Nrne TRIGA STD 12/20 ROMANIA
SNF ID # 1078

Fuel Units & Descr. 498. ELEMENT
Heavy Metal Mass BOLO1245kgg EOL.121 462kg
ROD Storage Snet: INEEL

'Fuel decay start date: 2010
Estamates as of 2030

Template TRIGA-SS (LWAJ-Zrx. SST. 10 to 20%. U)
'Template Burnup(MWdp: 6 65

Template 8OL Heavy Metal Mass (MT). 0 000195
Ternotate Decay Timne 20 years

Estimated
Canister usage

t18x10
449

11l.Estimates m x-. XI, b Y. Yb Gamma Sources

Photon Total
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsee

Template Fuel Bumup (MWd)
2

Bumup (MWd)' (Ci) lnventones(Ci) Inventones(Ci) Group (bounding)Radionucfide
b.(�i� 01 U Utk+UU I iI�-.Ji3 I �.st-i.m 4V9. my

2 6436E-U0 2.899 VI 5.fbv t5l U Wt+UU I bit-M I 0jr-U0 Avg. MeV

a1429E-03 2.899 91 5,799.81 0 00E+00 9II E+O0 1 82E+01
Arn-242m 1t3195E-06 2.899 91 5,799 81 0 OOE+00
Am-243 1 4753E-07 2,899 91
C-14 2,899 91 1t128E614

Cm38 I 63E-02 0 0850 6.a07E+13

Cm-24 0 ODE-e00 3 61 E-04 7.23E-04 0 1250 4 449E+13
5.799 81 0 00E+00 2 77E-03 5 54E-03 0.2250 5.84SE.13

1 7880E-01 2.899 91 5.799 81 000EE+OO 5.18E+02 1 04E+03 0 3750 2.82E.13
Cs-134 58692E-04 2.899 91 5,799 81 0 OOE+00 1.70E+00 3a40E+00 4

Cs-135 3.2195E-05 2,89991 5,79981 OOOE+00
Cs-137 I 9489E+00 2,899 91 5.799 81 0 OOE+00
Eu-t54 4 5895E-03 2,899 91 5.799 81 0 00E+00
Eu-I 55 3 8045E-03 i 2500 4203E+08

Fe-55 1 4185E-02 E+OO 4 t1E+Oi 8.23E+Ot= 2 7500 4 630E+06
0 OE+aO I 39E+Ot 2 78E+Ot

5.799 81 0 OOE+CO 2 14E-03 4 27E-03
3.5000 2,576E+04
S 0000 3 091 E+03
7 oooo 3 492E+02 _

.* n^n 7c n
5.799 81 0 OOE+00 278E+02 5 56E+02 I

ND-237 1 2552E-06 2.899 91 5.799 81 0 OOE+-O 3 64E-03
Pa-231 7 0406E-09 2,899 91 5,799 81 0 0

7 28E-03
4 08E-05
3 36E-1 0
2 32E+02

4VIo- s3t

Pb-210 5 80COE-14 2,899 91
Prrm-147 4 0075E-02
Pt .+0 5 35E+00 ii5.799 81 000+.00 1 60E+01 3 21 E+01

2.899 91 5,799 81 0 00E+0 6 16E+O- 1 23E+01
Pu-241 2,899 91 5,799 81 0 0
Pu-242 2 3128E-07 2,899 91
Pa-226 2 4526E-13
Ra-228 6 96E-07 1.39E-06

I 000E+00 8 87E-03 1 77E-02
2.899 91 5,799 81 0 03E+00 3 77E-02 7 55E-02
2.899 91 5,799 81 0 00E+60 3 53E-02 7 06E-02

Sr-9O
TC-99
Th-229
Th-230
Th-232
T1-208

1 8226E+00 2,899 91
4 4241 E-04 2,899 91

5,799 81 0 0

5,799 81 0 00E+O 1 .23E-07 2 46E-07
5,799 81 O00E+S0 7.33E-07 1 47E-06
5,79981 0 00E+00 4.59E-05 9.18E-05I 5820E-08 2.899 91

2.899 91 5.799 81 0 00E+00 1.24E-04 2.47E-04 Thermal Power
2,899 91 5,799 81 0 00E+00 3.54E-04 7.08E-04 _Nominal Healt Bounding
- ---- . . -n ox nn r n n A e >nu -

1 c;eFz7 7rSa1 5 -9 81 -. OIt+D I 7Y04 1.- ourr t1a- Outr.-

U-235 -26194E-06 2,89991 000 535E-02 459E-02 535E-02 (Watts) (Wafts)

U-236 1.2693E-05 2,899 91 5.799 81 0 6E+00 3 68E-02 7.36E-02 7.26E+01 1 45E.02

U-238 -3 6331 E-08 2,899 91 0 00 3 35E-02 3 34E-02 3 35E-02 Total Total
Y-90 1.8241E+00 2,89991 5,79981 006E+00 529E+03 I 06E+04
Other Radionuclides 558E+03 I 12E+04

11.Temp1hie Selection, Smnsry, Burnup 9 _unr, and Checks > ,
Temnplate S ion SummarY

From SFD U ed asis for Parameter Differences:
Resactor or LW ANDU ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cting SST SST
BOL HM Constituents U U

BOL Enrichment % 19 9 10 to 201

Bumup Summary (MWd)_ Basis for bumup used in estimate
From SF0 Estimated

Nomsal 1213 38 2.899 91 Nxmal t u cabiatet from the heavy rmetal mass dest"ed
Bundimg 5 799 81 brrd n m asnsed to be tWm wneat banup

Checks

Estimated Bumup/
B Munvber GIven Burnup Estimated EOL HM/Given E0OL HU

Nominal 0 88 z10
Bounding t 37

'Reactor shutdown, core removal storage shipping or other date confirmirg thatxirradation ceased for tuel

'Total bumup tsor at fuel assooated with this woiksheet must be dvided by OL heavy metal mass to get speafic burrup values (MWd/MT)

U
'3

I

__j
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Fuel Radionuclide Inventory Worksheet

L Foel and Template nlformation
Fuel Name TRIGA STD 20t20 (IFE) ENGLAND

SNFID# 1043

Fuel Units & Descr. 2 - ELEMENT
Heavy Metal Mass: BOL=0 376kg EOL.0 367kg

ROD Storage Site- INEEL

'Fuel decay start date 2010
Estimates as of 2030

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

Template SOL Heavy Metal Mass (lWn 0 000195
Temnolale Decay Time 20 years

Estimated
Canister usage

18"x1O
002

5- , , _ _ amma . ources
- , 11Fs'nu-f - . X. X. bm. ' . _- . .-

CtIMWd From Nommial Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template FuelBumup(MWd? Bumup(MWd (C) lnventoies4Ci) lnventones(Ci)Radionuclide

Gammia Sources

Photon Total
Energy Photons/sec
Group (bounding)

Avg MeV
00150 2131E.12
0 0250 4 437E+11
0 0375 3.843E+1 1

t)tAJt+UU �Oi0.UO 05
E-09 I bj 21 27 oUVt:+wU Z 0 ltW a c

.- 3 1063 2127 000E+00 334E-02
1.3195E-06 10 63 21 27 0 00E+00
1A753E-07 1063 21 27

C-14 1.2847E-04
CI-3 2.8120E-06
Cm-243 1.2465E-07

10 63 3 00575 4135E.11
5 98E-05 o 0050 2496E+11

1.33E-06 2 65E-06 01250 1 631E+I 11

Cm-244 9 5564 E+WO 1.02E-05 2.03E-05 02250 2143E+11

Co-60 21 27 000E+00 1 90E+00 3 80E+00 0 3750 9 394E+10
21 27 0 00E+00 6.24E-03

32195E-05 10 63 21.27 0COE+00 342E-04
1 s4R9E+00 In kSl 21.27

Eu-154 4S5895E-03 1063
Eu-155 3 6045E-03 10 63
Fe-55 I 4185E-02 10 63

1 7500 4 474E+08

7 67E-02 22500 1 541E+06

1.51E-01 302E-01 2 7500 1 698E+04

I H-3

I NP-23

4 7895E-03 0 00E+00 5 09E-02 I 02E-01 3.5000 9 443E+01
0 OOE+00 7 84E-06 1 .57E-05 50000 I 1t28E+01

21.27 0O0E+00 1.02E+OO 2 04E+00
10 63 21 27 0 OOE+00 1.33E-05 2 67E005 t
10 63 21.27 OOE+00 7 4

J P-210 5BOODE-14
Pmn-147 4 0075E-02
Pu-238 9 2256E-04

_v Pu-239 5 5278E-03

1063 21.27 0 OOE+00
1063

1 96E402
588E-02 1 1E-01

0 OOE+00 2 26E-02 4 52E-02rlu-z4q
Pu-E 2127 0 00E+OO 5 27E-01

10.63 2127 0 ODE+00 2 46E-06
4526E-13 10 63 2127 0 OE+OO

1 05E+00
4 92E-06
5 22E-12
5 11E-09
6 51 E-05

2 4015E-10 10.63 2127
-J Flu-10 3 0602E-06 10.63

Se-79 1 3015E-05 10.63 2 77E-04

Sn-126
Sr-90
TC-99

II Th-229

1 2165E-05
1 8B26E+00

E-04 2 59E-04
2127 OOE+00 1 94E+01
2127 0 OOE+00 4 70E-03

3 88E+01
9 41 E03
6.58E-0910 63 2127

10 63 2127
0 OOE+00 3 29E-09
O0.E+00 4 5DE-10

Th.-8 2 5278F t in 10 2f 97 0 OFOE,

Tl-208 1.5820E-08 106 3 2127 0 DDE+
--- , i~

U-23j2 426x4 It7-08 lUW Zl-z

3 36E-07 _
9 07E-07 Therimal Power
2 60E-06 INominal Heat Bounding

I
U-233 12211E-07 1063
U-234 1 9955E-07 10 63
U-235 -2-6194E-06 0D 63
U-236 12693E-05 1063
U-238 -3 6331 E-08 10 63
Y-90 1 8241E+00 10 63
Other Radionuckides

11U. Template Selectwon Summary. Burnup Surniry, and C

424E-06 - Output Heat Output
I 1.34E-04 1 62E-04 _- aTts) _ (Watts)

0 1 35E-04 2 70E-04 26E-01 5.32E-01
4 1 01E-04 OIE-04 Total Total

411111

i 1 94E801 3 88E+01

Template Section Summary ._-[ From SFD Used i3
Rtor Ior- LW AND U ZRC YDRIDE LWANDjUZRC1HYORIDE

B Ful Ctitns SST U1SST
BOLH osnet U I

_I 3 BO 1ncmn 9 94680851t 10 to 201 _

2 05E+01 4 10E+01 I

lasis for a te D .e.eces

Basis for Parameter Dteencesc :

I Bumup Summary (MWd)'

- [_Nominl|
^ ~Bounding|

I Checks

_ .

jBasis for burnup used In estimate

D-: Estimated
10 63127 8 1 t'nl haken( ecfy oMt SFD ( ted o MWd)

2129ou In, boiru assured io be twice noral burnup

-- _ _1

Estniated Bumupl
Bumup Muutisler Given Burnup Estimated EOL HMlGiven EOL HM

Nominal | 0.832 o 0 1 .00
BRodmg I 661

.

- - ------- I
'Reactor shutdown, core removal, s#orage. shipping or other date corniminsg that irradation ceased for tuel

'Total buirrp for an tuel asseoated with ths worksheet must be dvided by E.OL heavy metal mass to get spedcfc bumup values (MWdFJT)

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet
L Fadl mid Template lnfornsationj>~ _,

Fuel HNsne TRIIGA STD 20/20 ARRR
SNF l0 t 780

Fuel Units & Deser 15- ELEMENT
Heavy Metal Mass: BOL=102.75kig. EOL=8 179kg
ROD Storage Site INEE!.

'Fuel decay start date- 203
Estanates Os Of 2030

Template TRIGA-SS (LWAU-Zrh. SST, i0 to 20%.~ U)
'Template Bumup(MWd): 6 65

Template 501L Heavy Metal Mass (M`l) 0 000195
Template Decay Timne' 5 years

Estimated
Canister usage:

I $'XI 0'

Ac-227 81 734E-10 2.000 38 4,000 76 0OOOE+00 1 50E-06 7 41E-04 0125 559E.1
Am-241 1 63312E-03 2,000 38 4,000 76 0 O08+00 3 39E-03 7 798-03 0.2250 64566E.13
Am-242 I_4283E4.06 2,000 38 4,000 76 O OOE+00 2583E+03 5165E+03 037250 33123E+13
Arn-234 9 04774-07 2,000 38 4,000 76 0 OOE.-00 1 96E+042 31 628024 0 5780 41 20,E14
Cs-13 3 28195E-04 2.000 38 4,000 76 0 OOE+00 6 57E-012 152E-01 080500 1 294E+e14
Cs-136 2 78140E006 2.000 38 4,000 76 0 0OOE+00 5 61E+03 1.-020 1.28500 3 84+3,1
Cm-124. I 79401E-07 2,000 38 4,000 76 0OOOE+00 35E048+0 618E+01 017500 5 2595+11
Eu-i4 55 6962E-06 2,000 38 4,000 76 0 OOE+00 5 39E+031 .79E+03 2.22500 4 1298+11
Co-60 712589-00 2.000 38 4,000 76 0 OOE+DO 157E+03 3014E+03 2 7500 3 2177.09

s-134 9 0541E-02 2,000 38 4,000 76 0 OOE-00 1 81E+02 3 62E+02 375000 410E14E
Cs-125 7368495-05 2,000 38 4,000 76 0 0018+00 6 44E-023 2 9E-01 500 82.1083E+03
Cr-137 2 7526E-00 2,000 38 4.000 76 0 OOE+00 S OS E+03 1 101E+04 700500 23800E.02
Nu 237 1 5368E-02 2,000 38 4,000 76 0 OOE+00 2803 47E097.1E-01 110000 27118.01
Pa-2152 92931E-02 2,000 38 4,000 76 0 OOE+00 7708-061 1.548-05 20 42E1
Pe-2107 318E-0-15 2,000 38 4.000 76 0 OOE+00 1 54E-13 1 3 09E68-1501327E
PHr-34 2 1121E..02 2,000 38 4,000 76 0008E+00 421 2E+01 84185+03 00 3 1E0

u-128 1 03684E-07 2,000 38 4.000 76 0 OOE.-00 2 08E+00 4 195E.03 002-0E0
Kr-239 2 5263E-01 2,000 38 4.000 76 0 OOE+00 11 0E+02 2.21 E+031 00 2 8E0
Np-2370 24127E-06 2,000 38 4.000 76 0 OOE+00 24.2E+03 8.5 87+00 00 7tE0
Pa-231 3 0195811-09 2,000 38 4.000 76 0008E+00 704E+062 540E-e05
Pu-242 2 3188-07. 2.000 38 4.000 76 0 OOE.-00 1468E-04 925E-14
Pm-147 5278023E-0 2,000 38 4.000 76 0008E+00 106-21E0 2114-1E03
Ra-238 1 93388-103 2,000 38 4.000 76 0 008+00 3 878-07 7.748-07
Pu-106 9 165298-02 2,000 38 4,000 78 0 OOE+00 1 838+02 3678E+02
Pu-2409 127188-05 2,000 38 4,000.76 0 008+00 426E0-02 &5.18-02
Pu-212 1 21678-05 2,000 38 4,000 76 0 008+00 2 438-02 40878-02
Sr-24O 2 60458+07 2,000 38 4,000.76 0 008+00 5.2 6E+03 ¶ 048+04
Ra-26 4424182-14 2,000 38 4,000.76 0008E+00 8658-01 778+-00
Ra-228 I31 938B-10 2.000 38 4,000.76 0 008+00 2 748-07 5 749-07
Th-2306 168090821 2,000 38 4,000.76 0 008+00 I 365808 67.4808
Se-72 252788-105 2,000 38 4,000.76 0008D+00 5 0E0-07 51 01-06
Tt-120 1 26978-08 2.000 38 4,000.76 0008E+00 2 43E-025 878E-05

UC-2324 87378E-08 2,000 38 4,000.78 0 008+00 9785E-05 1 958-E04 hra0oe
Th-233 31.03E-107 2,000 38 4,000.78 0008E+00 27448-04 4888-047 oia etBudn
Th-230 159258-07 2.000 38 4.000.76 0008E+00 3198E-04 6.378-048upt HetOtu
Uh-232 -2 61948E-106 2.000 38 40007 436-03 000+00 4 6-0 31E-036 Wts Wts
TU-208 126938E-05 2.000 38 4.000.76 0 00E+00 2.548-02 5.788-025 8.2 2380
U-23 -736331-08 2,000.38 000D.6 2378-03 208E-03 2958-034ot Thema Totel

Y-90 2 60608+00 2.000 38 4 000 76 0 008+00 5 218E+03 1 048+04
Other Radion~uclides 7.218E+03 1 448+04
181, Ternplate Selection Summaory, Burniop Sunuwry, and Checks-
Template Selection Summary _______

From SF0 Used Basis for Parameter Differences:
Reactor Moderator LW ANDU ZIRC HYDRIDE LW AND UZIRC HYDRIDE

Fuel Cladding SST SST
BOL MM Constituents, U U

BOt. Eirichment % 19 64963504 1010o20 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bumup Summary (MWd)' ________ Basis for bumup used In eslimate:_
From SF0 Estimated

Nominal [ 8 161e 2.Oo.3I0 mralbuTmp Calceated krm tie heas metal mas destroyed.
Botundeig 4 [40 078J 7mde mump assured lo be Wce normal burmmp

Checks _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Estimated Bumnup
Burmu Mu8~ltle Grven Burrup Estimated 801. HM/Given EOt. HM

Nominal 571 3 4410
Bounding 1142~

'Reactor shutdown core removal, storage, shipping or other date confritirwig that liraraditon ceased tor fuel

'Total bum~up for al8 fuel assodiated with 8sis worisheet must be cliided by 801. heavy metal mass to get speorfc bwumup values (M~Wd'MT)

U

-J,
I.

1 1
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Fuel Radionuclile Inventory Worksheet

NL Fuel und Template Information 2
Fuel Name TRIGA STD 20/20 MNRC

SNF D t- 1053
Fuel Units & Descr 8 - ELEMENT
Heavy Metal Mass r01=3 962kg. EOLW3.562kg

* ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of 2030

Template TRIGA-SS (LWIU-Zrx SST 1010 20%. U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) O 000195
Template Decay Time- 5 years

Estimated
Canister usage

18,x10
0 07

_ _ .. .. ma _ources
- 'II v-hn a M m b V. Gamma Sources.- .

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd)' Burnup(MWd)' ^ (Cl) hnventones(CI) Invenlones(Ci)

Photon Total
Energy Photons/sec
Group, (bounding)Ftadionuclide

------ --
Ac-227 8 SbtI7 -tu Ouw V~W vg

Am-241 1 8331E-03 0 00 000 OC

Am-242M 1 4129E-06 E+00 0 0250 0 OoOE+00

AM-243 1 4774E-07 E+00 0 OOE+00 0 OOE+00 0 0375 5 713E+04

G-14 0 OOE+00 0 00E+00 0 00E+00 0 0575 3498E+04

C1-36 0 00 0 00+00 0OOwE+00 O OwE+w0 I 00850 4 881 E+06
DOw 000 0 wOE+00 0 00C+00 0 wOE+00 I 0 1250 9 636E+06

1 .- Or"-0 000v O wn O wEifriw O DOEi~w

1 2839E+00 000 0O0 0 00E+00 0 OE+00
Cs.134 9 0541 E-02 0 00 00 O

Cs-t3s 3 2195E-05 000 0Dw

Cs-t37 2 7564E+00 000 cc -- it2

Id Eu-154 t 5368E-02 17500 .911E+01

Eu-155 2 9293E-02 0 00E+00 0 00E+00 22500 1 107E+01

Fe-55 E+0O 0 OOE+00 0 O0E+00 2 7500 6 433E+00

H-3I = 1-129
Kr-B5

i Np-237

0 O0 OOE+00 0 00E+00 0 00E+00 3 50D0 5751E+00
0 Do 0 O0E+00 0 OOE+00 0 00E+00 5 o0o0 2471E+00

E0I 0 00 00 O00E+00 OOWE+00
1 2427E-06 000 00 DO 0 0E+00

Pa-231 3 8511E-09

I Pb-2110i I Pmn-47
__ Pu-238

Pu-239
Pu-240
Pu-241
Pu-242
Ra-226

- Ra-228
I Ru-106

- Se.-79
I Sn-126

Sr-90

TC9

7 3880E-15 E+00 0 WEE+00
0 00E+O0 0 WE+00

0 0 0 OOE+00 0 OE+00 0 00E+00
0 O 0o OOE+00 0 OOE+00 0 WOE+00

-03 000 00 0 00E+00 OWE+OD O 0WE+00
E-01 0 00 0 0O 0 OOE+00 00 OE+00 0 WOE+00
-07 000 0 D OOOE+00 0O-WE+00

5 2782E-14 000 000
I 933BE-10 000 E+OO

9 1684E-02 E+00 0 OOE+00
1 3018E4 E+OO 0 DE+00 OWE+00

0 ODE+00 0 WOE+00 0 OOE+00
000 0 00 0 00E+00 0 E+00 0 00E+00

-04 0 00 000 0 OO0E+00
I 3713E-10 0 1:10 000W

Th-230 1 8090E-11 0 1
Th-232 2 5278E-10 0 t
T1-208 1 6947E-08 0 t
1-232 4 8737E-08 0 1

) OOE+00
E+O0 0 O0E+00

00

E+OO 00WE+00 0 OOE+00 I
E+00 0 ooE+00 O.O0E+00 I Thermal Power
E+OO 0 OOE+00 0 O0E+00 jNomnal Heat BoundingU-233 1.2203E-07

tJ-234 1 59251
U-235 -2.6194
U-236 12693E

E+00 0 00E+00 0 00E+00
I 69E-03 t.69E-03 I 69E-03

Output Heat Output
(Wafts) (Watts)
7 14E-05 7 14E-053-05 0 00E+00 0 00E+00 0 00E+00

I 076-03 1 0/E-(X3 1 U/I-ItS iotai total
tJ-238
Y-90

my fOther Raortucilde

t 07E403 t UL07-l3 I 07E43 T otal T otal
000 0 00E+00 0 010+00 0 DOE-i00

0 00E+00 0 00E+00

T_ mnpate Selection Summary[ From SFD Used

Reactor LW AND U 2IRC HYDRNDE LW AND U ZIHC HYDRFDE
To u Cdw SST SST

BOL HM Constituents U U
BOL Esrrchment %- 19 74990819 10t020.1

_ Bumup Summary (MWda From SFD Estirnated

N ombal 0 00h
. [h Boundi

lChecks

3asis for Parameter Differences:

Basis for bu.up used In estimate,

leorr b=W t~akes dreMt from SF0 (cewerted to MfWd)
isidno bumip asmerrj to be eic nowirial trteii

Estimated EOL HMIGiven EOL HNM
r s100Noinhal _

OCr
Iuu~

'Reactor shucdown core removal storage. shipping or other date confirming that irradation ceased t foue

'Total burrup tor alt fuel associated wsth this worksheet must be dvkded by BOL heavy metal mass to get specIfic bumup values (MWd4MT)

DOE/SNF/REP-078
FRevisionl 0

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infra-malaon
Fuel Name TRIGA STD 20W20 MNRC

SNFID4: 1054
Fuel Units & Descr 84 - ELEMENT
Heavy Metal Mass: BOL=41 605kg: EOL.40 555kg
ROD Storage Sute INEEL

'Fuel dea start date: 2035
Estimates as of. 2030

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

'Template Burnup(HWd). 6 65

Template 8OL Heavy Metal Mass (MT): 0 000195
T-mnnt.e nec-w r-- I vears

Estimated
Camster usage:

18Sx10'
076

T - -
tiamma �ources

t11. 1Frlti f - ^ m x, 0 Y. Yb Gamma sources~~~~~~~~~~~~4.... .. ,, .,. __,_,I_____
Photon Total

CuiMWd From Nominal Boundmng Fuel Initial Activity Nominal Fuel Bounding Fuel I Enery Photons/sec
Template Fuel Bumup(MWd)0 Bumup(MWd)

2
(Ci) lnventories(Ci) Inventones(Ci) Group (bounding)

Ac-227 2.004 68 000E+00 8 54E-07 1 71E-06 Avg MeV
2.004 68 000E+00 1 84E+00 3 67E+00 00150 3.240E+14
2.004 68 0 00E+00 I 42E-03 2 83E-03 I 00250 7129E+13

Am-241
Am-24 1.002 34

1.002 34 2.004 68 0 00E+00 1 48E-04 2 96E604 0 0375 6 071 E+13
4 7 1.002 34 2.00468 000E+00 1.29E-01 2 58E-01 0 0575 6 232E+1 3

2 8120E-06 1,002 34 2,004 68 0 00E+00 2 82E-03
Cm-243 1.7940E-07 1,002 34 2.00468 000E+00 1 e
Cm-244 1 6962E-06 1,002 34 2,004 68

564E-03
3 60E-04
3 40E-03
2 57E+03
1 82E+02
6 45E-02

0 o08o 3 861E+13
0 1250 2.804E+13
0.2250 3.275E+13
0.3750 1 662E+13
0o5750 2.210Et14

Ca-60 12839E+00
Cs-1 34 9 054
Cs-1 35 0)00E+00 3.23E-02 08500 9 4S3E+12

1.002 34 2,004 68 0 00E+00 2 76E+03 5 53E+03 1 12500 1 926E+14

1 5368E-02 1.00234 2.00468 0 00E+00 1 54E+01 3 08E+01 I 17500 11284E+11
2 9293E4 i 34gu 2.00A 6 F8 00E+00 fs

Fe-55 77158E6-1 1,002.34
H-3 1 1111E-02 1,002.34
1-129 7 3684E-07 1002.34

2,004 68 0 00E+00 7 7

I 077E+03 U,Kr-85
Np-237
Pa-231
Pb-210
Pm-147
Pu-238

2 5263E-01
1.2427E-06
3 8511 E-09
7 3880E-15
2 1023E+00

+02
I 125E-03 2 49E-03 110000 t189E.01

7 0000 1219E+02

Z.34 2.004 68 OOE+OO 3 86E-06 772E-06
1,002.34 2.00468 6OOE+00 741E-12 1 48E-11
1,002.34 2,00468 0 OE+O 2 11E+03 4 21E+03

1 0383E-03 1,002.34
Pu-239 5 5293E-03 t,

2,004 68 0 OOE+00 1 04E+OO
2,004 68 0 OOE+00 554E+00
2,004 68 0 OOE+00 2.13E+00
2.004 68 0 OOE+00 1.02E+02

2 08E+OO
1 11E+01
4.27E6O.
2 04E+02

Pu-240
Pu-241
PU-242
Ra-226

I 1

2 3128E-07 1.002 34 2.004 68 0 OOE+00 2 32E-04
5 2782E-14 1,002.34 2004 68 0 OE+00

Ra-228 1 9338E-10 1,002.34

4 64E-04
1-06E-10
3 88E-07
1 84E+02
2.61 E-02
2-44E-02

Ru-1 06 9 1684E-02 1,

Se-79
S,-126 0 0OE+00 1 22E-02

2.34 2.004 68 0 OE+00 2 61 E+03 5 22E+03
E-04 1,002.34 2,004 68 0OE+00 4 43E6-1 8 87E-01

1 3713E-10 1,002.34 2,004 68 0 00E+OO i 37E-07 2.75E-07
Th-230 1 8090E-11 1.00234
Th-232 2 5278E-10 1,002 34
TI-208 1 6947E-08 1.002 34
U-232 4 8737E-08 1,002.34
U-233 1 2203E-07 1,002 34

2,004 68

2,004 Thermal Power
Nominal Heat Bounding -

Output Heat Output
(Watts) (Watts)

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

I 00E+00 1 6D04 3 19E604
1,002 34
1,002 34
1,002 34
1.002 34

0 00 1 7SE-02 1 51E-02 1 78E-02
2.004 68 00 0E+00 t 27E-02 2 54E402 f 583E+01 17E8.2

O00 u I 2E-2 11 2t:E42 1 12E-02z Total T otal
2.004 68 0 OOE+00 2 61E+03 5.22E+03

3 61 E+03 723E+03 I

ry. Burimp SunmuVre, and Cbecks S.. - - - - @ .-
Tempta e Selection Summary _

Froni SFD [ Used I
Reactor Modtrator4:LWADUflZIR E LW AND U ZIRC HYDRIDE

Fuel Cladding ST 55T
BOL NM Constihuents-I U I U

3asis for Parameter Differences:
j I
-j

BOLEnrlchment %-I 1974990819 t10to201

Burnup Summary (MVWdfs Basis for bumup used in estimate:
From SFD

Nomnal |21 t 004 1 btanip cakoWed rm he heavy mtal roaSS eostrye
Bounding 91 e 2 004 68 8 r aui Is b trce ral b

IChecks ,

IJ
Estimated Bumnupl

Bumup lultiplir Given Bumup
071 118

Estimated EOL HM/Given EOL NM
1 o00I-a

'Reactor shutdown. core removal, storage. shippMing or other date conrtirmng that irradaton ceased tofr uel

'Total bumup lor au el associated nth thfs woricsheet must be dvided by 80L heavy metal mass to get specdk bumrup values (MWdMT)

DOE/SNF/REP-078
RevisionO0

March 2003
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Fuel Radionucihde Inventory Worksheet

IL Fael and Template Informaton
Fuel Name TRIGA STD 20/20 SOLVENIA

-SNF ID# 731
Fuel Units & Descr 10 - ELEMENT
Heavy Metal Mass BOL=4 949kg EOL-4 754kg

W ROD Storage Site INEEL

'Fuel decay start date 2010
Eatmiates as of 2030

Template TRIGA-SS (LW/U-Zx. SST 100 t20% U)
2Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0000195
Template Decay Time 20 years

Estimated
Cantster usage

18"x10*
0 0091

II. Estmunte_ ' a m 1111 X. -b Yn Yb Gamma Sources

Photon Total
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsasec

Radionuclide Template Fuel Burnup (MWd9t Burnup (MWd)
2  

(CD) Inventones(Ci) Invenlorkes(CI) Group (bounding)
Ac-227 2 6436E-09 186 62 37323 0 OOE+00 4 93E-07 9 87E-07 1 Avg MeVIL

An-241 00150 3740E,13
An-242m 0 0250 7786E+12

186 62 373 23 0 00E+00
186 62 373 23 0 00E+00 5.25E-04

.

Cm-243 t.2465E-07 186 62 373 23 0 00E+00 2.33E-05 4 65E-05 I 01250
Cni-244 95564E-07 18662 37323 000E+00 1.78E-04 3.57E-04 002250 3761E+12
Co-60 1.7880E-01 18662 373 23 0 OOE+00 3 34E+01 6 67E+01 O 0.3750 1 649E+12
Cs-134 58692E-04 18662 37323 000E+O0 1.10E-01 2.19E-01 05750 2711E+13
Cs-135 32195E-05 18662 37323 000E+00 601E-03 1.20E-02 08500 3056E+11
Cs-137 19489E+00 18662 37323 0 00E+O0 364E+02 7.27E+02 12500 5064E+12
Eu-154 45895E-03 18662 37323 0 00E+00 8 56E-01 O 71E+00 1 7500 7852E+IIIII

A AA . ^^ e n . r A. . 4^, '
* Hi3 4 7895E-03. 186 62 37323 O 0t0E+U0 8 94E-0t 791E+00 3 500o 1 655E.03

t -t29 73684E-07 18662 373.23 O6E+00 1.38E-04 275E-04 50000 197060+02

Kr-85 95820E-02 186 62 373.23 006E+OO 1 79E+01 3 58E+01 1 70000 2225E.01
IJn .tCC-l\ -a -t --n --- - ----oL --AJ :QJ .AA =.

NP-Z3I 1 Z=3cztV ion oz a.31 zj v Wtr+uu Z J34CU 4 Dor-i.7 I IIJJJJ b2532E+0

Pa-231
II Ptb-210

a ; _____ ____

Pu-238
N Pu-239

Puj-240

7 0406E-( 37323 0 00E+00 1.31E-06 2 63E-06
37323 00E+00 1 08E-11 216E-11
373.23 0 00E+0 7 48E+00 1 50E+01
37323 0 00+00 1 72E-01 344E-01
373 23 0 00E+00 03E+00 2 06E+00
373 23 0 00E+00 3 97E-01 7 93E-01

1 i8662
2 1248E-03 186 62

PU-241 4 9549E-02 186 62 373 23 0 00E+00 9.25E+00 1 85E+01
Pu-242 2 3128E-07 186 62 373 23 0 OE+00 4 32E-05 8 63E-05
Ra-226

r- Ra-228
Ru-1 06
Se-79
Sn-126

662 O 458E-11 915E-11

E-05 186 62 373 23
1.2165E-05 186 62 373.23 0 00E+00 227E-03 4 54E-03

Sr-90 I 8226E+00 186 62 373.23 0 00E+00 3 40E+02 6.80E+02
Tc-99 4 4241 E-04 186 62 373 23 0 OOE+00 826E-02 1 65E-01
f Th-229 30962E-10 18662 373.23 O00E+00 5 78E-08 1.16E-07

Th-230 4234 000.E+00
Th-23
T1-208 1.582

4264U-232
aU.233

Thermal Power
Nominal Heat Bounding _

Output Heat Output
(Wafts) (Watts)

4 67E+00 9.34E+00
Total Total

C

186 62 373 23 0 001+00 3 40E602 6 81 E602
Other I 3 59E+02 7 19E6.02

Brvo Sinun-ry. and he ks A-I
Template Selection Summary

From SFD Used e
Reactor Moderalor LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
BOL NM Constituents U U

BOL Enrichment % 19 76747705 10 t0201

Basis for Parameter Differences:

V Bumup Summary (MWd)2 _Basis for burnup used In estimate
From SFD Estimated

Nominal 186.62] 1861! N15L ' bumeup laken dredly trm SFD 0wrwed b MWd)
B oundng 37323 egamV btnm asaased be bece teimnuaa bta

Checks

Estimated Bumupl
Bunu M ft pikr Grven Bumup Estimated EOL HM/Ghren EOL HM

Nominal I 100 100
BoundirigF=2211

'Reactor shutdown. core removal, storage. shipivng or othrer dale confirming that Irradaton c eased for turd

"Total bumup for all luel associated with this woricsheel must bea ttsked by EOL heavy meWa mass to get specific tunp values {t1WdUT)

U

DOE/SNFIREP-078
Rteviasio 0
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Fuel Radionucide Inventory Worksheet

L Fuel and Tenplate Infomiudon
Fuel Nnwe: TRIGA STD 3020

SNF 10 4. 995
Fuel Unis & Descr 19- ELEMENT
Heavy Metal Mas: BOL=16 625kg EOL=16 433kg
ROD Storage Sdte INEEL

'Fuel decay strt date: 2035
Estfnates as oft 2030

Template TtIG3A-SS (LWIU-Zrx. SST. 10 to 20%, U)
5

Template Bumup(MWd): 6 65

Template OL Heavy Metal Mass (MT): o 000195

Temialte Decay rTm: S yearS

Estimated
Canister usage:

18X10'
017

Il.Fstmates iS m X. XD b Y. yD | Gamma Sources

CVIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Tempbte * FuelBumup(MWd)? Bumup (MW (CI) lnventorlestCi) lnventonea(C)

Photon Total

Energy Photons/sec

Group (bounding)Radionuclide
L19 JbB..3t3 UUIJL+UIJ 1 3tt-U(

Ac-227 3 t19 3166.8 0 00Et+00 I 5to-07 .

Am-241 19 366.38 0 00E+00 3 36E-01 .13

183.1 9 366.38 0 OOE+00 2 S I 303E.13

I 4774E-07 183.19 366 38 0 C 00375 1110E+13

1.2871E-04 183.19 366 38 4 72E-02 00575 1 139E813

2 8120E406 183.19 1 03E-03 I 00850 7056E412

Crn-243 1 7940E807
Cm-244 1 6962E-06
Co-60 1 2839E+00
Cs-134 9 0541 E-02

1831 0 3 29E-05 6 57E-05
)000E.00 311 E-04 6.21 E-04

366 38 0 00E+00 235E+02 4 7

0 1250 5 124E+12
0 2250 5986E,12
0 3750 3038E+12
0 5750 4038E.13
08500 1 733E+12

366 38 000E+00 1 66E+

Cs-135 183 19 366 38 0 00E+00
183 19 366 38 00 1.2500 3 520E.13

1 5368E-02 183 19 366 38 0 C
2 9293E402 18319

2 82E+00 5 63E+00 17500 2 346E810
5 37E+00 1 07E+01 22500 3 782E+10
1 41E+02 2-83E.02 I 2.7500 3 001E+0877158E-01 183 19

H-3 11111E-02 1831 2 04E+00 4 07E+00 I

1-129 7.3684E-07 0 00E+00 1 35E-04 2 70E-04
3.5000 3 493E+07

5s000o 2 023E+02

7 0000 Z292E+01 L
110000 2612E+00

Kr-85 0 00E+00 4 63E+01

NP-237 366 38 0 00E+00 228E-04

Pa-2 3 19 36638 0 00E+00
E-15 11t83 19 366 36 E-12

Pu-238
Pu-239
Pu-240

2 1023E+00
1 0383E-03
5 5293E-03

18319
183 19

Et.0 18319 36638

0 00E+00 3.85E+02 7 70E+02
0.00E+00 I 90E-01 3 80E-01
0 00E+00 1 01E+00 2 03E+00
0 00E+00 3 90E-01 7 80E-01
0 00E+00 1 87E+01 3 74E+01
0 00E+00 4 24E-05 8 47E-05
0000E+0 9 67E-12 1 93E-11
0 00E+00 3 54E-08 7 09E-08
0 00E+00 1 68E+01 3 36E+01

PU-242 2 3128E-07 183 19

Ra-226 52782E-14 183 19
Ra-228 1 9338E-10 18319

366 38

Ru-106
Se-79
Snr-126
Sr-90

91684E-02
366.38 0 00E+00 2 38E-03 4 77E-03
366.38 0 00E+00 2 23E-03 4 46E-03

183 19 366 38
183 19 366 38

0 00E+00
0 00E+00

1 3713E-10 183 19
TIh230 1 8090E-11 183 19
T1t-232 2 5278E-11
T1-208 1 6947E8.
U-232 4 8737E8.
U-233 1 2203E8-

366 38 0 00E+00 2 51 E8-0 5 02E-08
36638 000E+00 3.31E-09 6 63E-09
366 38 00.E+00 4 63E-08 9 26E-08
36638 0 00E+00 3.10E-06 6.21E-06
366 38 0 0E+00 8 93E-06 1.79E-05
366 38 0 00E+00 2.24E-05 4.47E-05
366 3a 0 00E+00i 292E-05 51U-234

U-235
U-236
U-238
Y-90
Other Radionuckies

1Tiate Selecton Su
[Ternipate Selecton Sumn

ow o0 u wtw s izL

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
1 07E+01 2.13E+01

Total Total

183.19 0 00 7.19E-03 671E-03 7.

12693E-05 18319 36638 000E+00 2 33E-03 4 65E-03
0 00 4 47E-03 4 46E-03 4 41 MUJ

2 6060E+00 183.19 366.38 0 0E+00 4 77E+02 9 55E+02
6 60E+02 1 32E+03

mary, turoup S9umary, and Checks ;-. v, -*alr ¢fi

try I

I-ram SFO I uss t

Reactor Moderasot W AU DRCIHYDRFIDE LW AND U ZIRC HYDRIDE

FUA CL~ei-, STssr
B0L HAt ContsitUent U U

OL Enrichment % 20 10 to 201 _

1-1. .- -- _- J. . _

I'. _ _ _ _ ...... _.2 1,
a... . c..mm n. suws- I~R.... t- ur-uc-edisu~

� . ..... -7

I

From SFO I Estimated

Ft-Ai. I 1 11 I 183 l9iohmnal turni calciAMe tort 8 e*" imefal mass desoy
36Z3BIeelzdVit bum% assered to be MMic ree*s txmiV

vwsWWRBy l .

_ _ _ _ _ _ _ _ _ _ J--- 8u nupMuttier I Estemated Burnup/ |
Bun Mf . Given Bumup Estimated 804. H M/Glven 804. HM

0 321 _ 0Nominal F

I oosno ny
'Reactor shutdown, core removal. storage. shipping or other dale confirming that irradabon ceased for fud

-Total burmp for an fuel assonated wit 84s worksheet must be dvided by 80L heavy metal mass to get specfic bumrlup values (MWdIAT)

DOE(SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
IL Fuel and Template Inf oraion

Fuel Name TRIGA STD 30/20 MNRC
SNF ID# 704

Fuel Units 3 Deser 6 - ELEMENT
Heavy Metal Mass OL.4 974kg EOL.4 974kg
ROD Storage Site INEEL

'Fuel decay tart date 2035
Estimates Os of 2030

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

Template SOL Heavy Metal Mass (MT) 0 000195
Template Decay rime 5 years

Estimated
Canister usage

18x10t
-0 05 1

- -U. Esbtnates m X.l b Y. Yb Gamma Sources

I

II
Radion.

CUMWd From Nominal Bounding Fuel Iniiall Activity Nominal Fuel Bounding Fuel
Template Fuel Burnup (MWd)' Bumup (MWd)f (Cl) Inventones(Ci) Inventores(CI)

Photon Total
Energy Photons/sec
Group (bounding)iclilde

Ac-227 8 5173E-I1 00 W OW OOE+W0 OOOE+OO OOOE+W Avg Uev
Am-24t 1.8331E403 OW0 000 0OWE+W0 OOOE+W0 W0E+W0 0 0150 5230E+07
Am-242mn I 4129E456 DOW 000 0OWE+W0 OOOE+W0 OWE+W0 00250 0ODOOE+oo
Am-243 t.4774E477 0 00 00 WO OWE+W0 OOOE+W0 OWE+W0 00375 7 199E+04
G1I4 1t2871E404 OW000 OWOWE+W0 OOOE+W0 OOOE+W1 0 0575 4.394E+04
Cl-35 2 812OE-06 OW000 OWOWE+W0 OWE+W OWE+W0 00850 6tSO0E+06
Cm-243 t.7940E407 OW000 OWOWE+W OWE+W OWE+W0 01250 t2t4E+07
Cm-244 t.6962E406 0 W0 O W DOWE+W1 O WE+W OOWE+W 0 2250 4227E+07
CO-60 t .2839E+0000 0 O+0 0OOE DOW+ 0 3750 1 072E+O5
Cs-134 9 0541E402 OW0 0 00 0OWE+W0 OOOE+W0 OWE+W0 05750 5.275E+03
Cs-135 3.2195E405 OW00 W OWE+WO OWE+W OWE+W0 08500 8232E+02
Cs-137 2 7564E+Oo OW OW OOO DE+WO OWE+W0 OOOE+W0 12500 4899E+01
Eu-1 54 1.5368E-02 000 oa
Eu-t 2 9293E-02 0 1

1 7500 2.397E+01
2 2500 1 389E+01
2 7500 8 068E+00
3 5000 7213E+00
5 0000 3 O99E+OO

I- !
H1-3 I 1111E-02
1-129 7.3684E-07

E+WO
30 DO OOOE+00 0000E+00 0 OOE+00

Kr-85 2 5263E-01 000 000 0 00E00+ OWE+00 0 E+W00 7 0000 3 567E4-1
N^237 1.2427E-06 000 000 0WE+0 OWE+W 00E+0 110000 4101E-42
Pa-231 3 851 1 E-09 000 0W00 OWE+W00 00000 0W+ OE+00

I Pti-210 7-388E-15
Pm' W~ -17 - 2 1023Ee-00
-Pu-238 1 0383E-03

000 Ou

)O.E+WO
3 0 WE+00 0 WE+W00 0 OWE+00

Pu-240 2 127BE-03 0 00 0 0 OOOE+00 0 OOE+00 0 OWE+00
Pu-241 1 0195E-01 0 00 00 0W OWE+WO OE+00 OWE+00
Pu-242 2 3128E-07 0 00 000 00 0OE+W OE+00 OWE+00
Pa-226 5 2782E-14 0 00 000 0 OOE+WD 0 OWE+00 OWE+00
- Ra-228 1 9338E-10 000 0 00 0 OWE+W0 Q.OOE+WO 0 OWE+00
Ru-106 A I9F-qBE2 n00 00 0 00E+00 0 0W O E+OO O WaF+W

Sr-90 2 6045E+00 000 0 00 0 WOE+00 00WE+W0 0 OOE+00
T,-gga 4 4241E-04 000 0 00 0 OOE.00 0 OOE+00 0 OOE.00
Th-229 t.3713E-10 000 0 00 0 WE+00 0 OOE+00 0 0E+00
Th-230 I 8090E-11 000 0 00
Th-232 2 5278E-10 0 00 0 00
T1-208 I 6947E-08 000 0 00
U-232 4 8737E-08 000 0 00

I
01 DO

U-2 12203E-07 0 u 00

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (watts)
896E8-05 JE4-05

Total Total
U-236 12693E-05 W0 DuOWJ

0 OOE+00
OOE+W00 000E+W

Template Selection Summary
From SFD Used I

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIDC HYDRIDE
_ Fuel Claddir SST SST

BOL HM Constituents U U
4 SOL Enrichment #. 19 82495894 10 bo 201

* Burup Summary (MWdf Ei

From SFD I Estamated

Basis for Parameter Dfferences

_ Nominal L _3N
3asis for bumup used In estimate-

i"wiA tmry taken diecy from SFD iemvled ID MWd)
8Sie bhc iassunsdI be ce t nme t .nal tisn

Ctmtc 4Estanated Bumup�
Mulpie Estmated Surnupf

Gien Burrnup , Estimated EOL HM/Glven EOL HN

En 01 I I 100I Nominal
I I Bounding I O 001 I

- Reactor shutdown. core removal, storage, shipporg or other date conflrmiing that Irradation ceased for het

'Total burrup for all fuel associated with tfis worksheet must be dlived by 0OL heavy metal mass to get specific bunup vaalues (MWd/MT)-

DOE/SNFi/lEP-078
R evision 0
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informntion X d d

Fuel Name TRIGA STD 8S0
SNF ID t 252

Fuel Units & Descr 50- ELEMENT
Heavy Metal Mass: BO19 37kg. EOL.9 07kg
ROD Storage Site INEEL

'Fuel decay strt date: 2035
Estmates as ot 2030

Template TFtIGA-SS (LWAI-Zrx SST. 10 lo 20%. U)
'Template Bumup(MWd). 6.65

Template BOL Heavy Metal tass (MT): 0 000195
Template Decay Tlime S years

Estimated
Canister usage

180x1

1. Fsimates "' , m X. x, b Y. yb I Gamma Sources

CI/MWd From
Template

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

Fuel Bumup (MWd)' Burmup (MWd) (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)Radionucide
Ac-227 8 5173E-10 286 38
Am-241 1 8331E-03 286 38
Am-242m 1 4129E-06 286 38

572.76

Am-243 1 4774E-07
E+00 4 05E-04 809E-04 00250 2037E+13
E+OO 4-23E-05 846E-05 00375 1 735E+13
E+O0 3 69E-02 737E-02 00575 1 781E+13
.+O0 805E-04 1 61E-03 I 00850 1103E+13

C-14 1 2871
CJ-36
Cm-243 0008+00 5 14E-05 I 03E-04 01250 8010E+12

572.76 0 COE+00 4 86E-04 9 72E-04 I 02250 9 357E+1 2
286.38 572.76 0 O8E+00 3 68E+02 7.35E+02 I 03750 4 749E+12

9 0541 E-02 286.38 572 76 0 OOE+00

Cs-1 35 3.2195E-05 286.38 57276
Cs-137 2 7564E+00
Eu-1 54 1 5368E-C
Eu-155
Fe-55

0OOE+00 440E+00 8BOE+00 17500 3668E+10
0 O0E+O0 8 39E+0w I 68E+01 1 22500 5912E+10
0 00E+00 2 21E+02 4 42E+02 1 2.7500 4 691 8+08286 38 57276

_ _ _ _ _ _ . _ . _

A AAe . AA e 4 oe . nrx 1: <ne . Afi

286 38 b12 lb U LOOE+UU J 10E+tA 0 36t-+wu

7 3684E-07 286 38 572 76 O OOE+00 2 11E-04 4 22E-04
I 45E+022 5263E41 286 38 572 76 0 OOE+00 7 :

12427E-06 286 38 572 76 0 OOE+O
Pa-231 3 85IE4-09 286 38

3 .5000 5 46OE+07

5.00 3 060E+02
7.0000 3.465E+t01
11 0000 3.947E+00

Pb-210 7 3880E-15
Pm-147 2 1023E+00
Pu-238 I 0383E-03
Pu-239 5 5293E-03
Pu-240 2 1278E-03

2863 E-12
6 02E+02 I 20E+03

0 ODE+00 2 97E-01 S 95E-01
0 OOE+00 t 58E+00

286 38 572 76 0 OOE+00
3 17E+00
1 22E+00
S 84E+01
1 32E-04

Pu-241 1 0195E-01 286 38 572 7
Pu-242 2 3128E-(
Ra-226 OOE+00 1 51E-11 302E-11

572 76 0 OOE+00 5 54E-08 1t1 E-07
4E-02 286 38 572 76 0 OOE+00 2 63E+01 5 25E+01

t 3018E-05 286 38 572 76 0 OOE+00
Sn-126 t 2167E-05 286 38 572.76 0 OOE+C

Sr-90 2 6045E+00 286 38 572.76
Tc-99 4 4241E-04
Th-229 i 3713E-1 3 93E-08 7.85E-08

Th-230 0 00E+00 5.18E-09 1.04E-08

Th4 572.76 0.00E+00 724E-08 1.45E-07

U-2
286 38 572.76 0 OOE+00 4 85E-06 9 71 E46
286.38 572.76 0 OOE+00 1 40E-05 2.79E05 Thermal Power

286.38 57276 0 OOE+00 3 49E-05 6 99E45 Nominal Heat Bounding
263 579 76 0 OOF+OO 4 s64F-5 9 12E-05 a I Chud Ha fl,.i.t

1 5925E-07l
-

U-235 -2 6194E-06 286.38
286.38

0 00 3 95E-03 3 2
57276 0 OOE+00 3 t 67E+Ot 3.33E.01U-236 12693E-05

U-238 -3 6331E-08 286.38 0 00
Y-90 2 6060E+00 286.38 572 76
Other Radlonuclbdes

Total Total

lIL Template Selection Sumry. Bs ur
Template Selection Summary

From SFD
Reactor Moderator. LW AND U ZiRC HYDF

Fuel Cladding- SST
BOL HNt Constituents- U

BOL Enrichment % 19 49184744

|Bumup Sumrmary (MWd)u

Cbcls- , Il

___ Basis for Parameter Differences:
'3

Basis for burmup used in estimate: ]
, 

, e t , . .

I
From SFB 1 tslifnatea

Nominal L
Boundmg I

273 961 286 38INW111a,1211 bcmnup ccaliaw rsis ti heavy metal mam destroyd.
572 76 8wdrg btzM amed to be ltwc reieal barup

I _ _ _ ,

r~hcks
Estimated Bumup/

mup I Given Bumup Estinated EOL HMIGhven EOL HNM
Nominal
-onma- I 1 7'1

'Reactor shutdown, core removal storage. shipping or other date conemirng that irradiaton ceased for fuet

'Total bumup lor al st associated with this wo*sheet must be divided by 8OL heavy metal mass to get specfic brunup values (MWdVT)

DOE/SNF/REP-078
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Fuel Radionuciade Inventory Worksheet

L Fuel and Te-plate Ion lrmtion. --
Fuel Name TroGA STD 8 5/20 (IFE) ITALY

SNFID 929
Fuel Units & Descr 2 - ELEMENT
Heavy Metal Mass SOL=0 383kg- EOL-0 372kg
ROD Storage Site INEEL

'Fuel decay start date 1999
Estimates as of 2030

Template TRIGA-SS(LWAU-Zrx SST. 101o20%. U)

'Temptate eumup(MWtQ. 6 65
Template BOL Heavy Metal Mass (tMT 0 000195

Ternolete Decay Tnme 25 years

Estimated
Canister usage

18 x10
002

.

11. Fstimates - In m X. X, b y. Yb Gamma sources

CUMWd From Nominal Bounding Fuel Initial Activity Niominal Fuel Bounding Fuel

Rsd..nuclidea Template Fuel Bumup (MWdW Burup (MWd)' (Ci) Inventories(Ci) inventories(Ci)

Phocton Toitat
Energy Photons/sec
Group (bounding)

Ac-227 2b1,t UUUt+tAJ Dq�L-i.
Zb I u ur+Vu 0 :.

Am-241 13 06 2613
1306 2613
1306 2613

0 WE+00 2319E+12
0 0250 4822E+11

1 4747E-07 00375 4183E+11

1 2839E-04 1306 3 35E-03 0 0575 4.505E+1I

2 8120E-06 1306 3 67E-05 735E-05 0 0850 2.715E+11

Cm-,243 1 1038E-07 E+00 1 44E-06 2 88E-06 01250 1 772E+11

Cm-244 7 8917E-07 O OOE+00 1 03E-05 2 06E-05 02550

CO-60 6 13 0OE+00 1 21E+00

Cs-134 6 2613 0 00E+8 14
1306 26 13 a 1.1 5E.10

__ 1 7368E+00 13.06 26 13 4 54E+01 12500 1864E+.11

3 0677E-03 1306 26 1 -02 8 02E-02 1 7500 4 725E+08

1 7925E-03 1306 2 34E-02 4 68E-02 22500 9 963E.05

FtoJ; R 3 7444E-03 1306 E+00 4 89E-02 9 78E-02 2 7500 1 65E8.0

1-I129
Kr-85i NF7-237

Pa-231
, I Pt-21 0

PPm.147

3 6180
73684
6 9368

E-03 E+OO 4 73E-02 9 45E-02 3 5000 3 541 E+01
0 O0E+OO 9 63E-06 1 93E-05

2613 0 OOE+0O 9 06E-01
3 06 2613 0 OOE+00

.E09 1306 2613 0 O0E+OO
E-13 13 06 2613

1 0702E-02 1306 26 1 2 80E-01

8 8692E-04
5 5263E-03
2 1233E-03

1306 1 16E-02 2 32E-02

Pu-240
Pu-241
Pu-242

26 13 08OOE+OO 7.22E-02
2613 0 OOE+00 2 77E-02
26 13 0 OOE+00 50 9E-01

1 44E-01
5 55E-02

1306 2613
1306 2613

0 OOE+0 3 6

2 4827E-1 0 1306 2613
26139 8526E-08 13 06

09 6 49E-09
06 2.57E-06
34 3 40E-041.3015E-05

1.2165E-05
1306

I Sn-126
Sr-90
Tc-99
Th-229

306 26313 51598-04
3 06 2613 0 OE+00 2 12E+01

3 06 26.13 0008E+00 5 78E-03
3 06 2613 0008E+00 5 55E-09

3 18E-04
4.23E+01
1 16E-02
I l1E-08
1 60E-09
6 60E-09

61398E-11 1306
2 5278E-10 13 06

2613 0C
26.13 0 C
2613 DCI nflrQtFtR t3 06 1 3 94E-07

- --- 2613
U-232 4 0662E-08 13 06
U-233 1-2217E-07 1306

U-234 2.23918E-07 13.06

U-235 -2.6194E-06 13.06

26 13 5.31 E-07 1 06E-06 Thermal Power
1r 60E-01 60E-06 ;319E46

E+OO 2 93E-06 5 85E-06
Nominlal Heart Bounding,

, Output Imlat Output
(Watts) (Watts) -I 6o6aE 1932Ea t 66E44

l vooc .5 -

H - : - - - - - :

U-236
U-238
Y-90
Other Radionuclides

1.2695E-05
-3 6331E-08
1 6195E800

1306
1306

26 13 0 008+00 1.66E-04 3.2-4 I 2.77O1 5S5E-01
-1J LV2IZ-tn1

E-1t 1.U2l-4t l L0tEU4 1 otal I UoZU

3 000E+00 2.12E+01 423E+01
225E+01 4 50E+01

.^g II Checks -
nl

I

L_Ii
L_
I

Template Selection Sumr lary I.
Fromn SFD Vase I""ass vor raramnesr m rnelerlca-

Reactor Modertor N UZIRC HYDRtDE LW AND U ZIRC HYDRIDE Tenplav Was uted tar toe lklog resorns.

Fuel Ctaddig SST fire miathes orr at parantels CeW eriditent (very dose ID 23.)

BOL NM Constituents U U
-BOL Enrichment % 2010443864 10 to 201 _

IumRup Summary (MfWdli - IBasis for bumup used In estimate
From SFD I Esbmateo

Nominal 13jt61 Nomnal bunup taken dircty from SFD (wrled b lo Wd)

Bounding j 2613: B ta ed to betwice nominal iumr

_ _ _ ._' ' 1 1 _ _ _ _ _ _ _

Estimated Bumu I/
Sumup Muttiplier GIven Bumup Estimated EOL HMt/Grven EOL HM

100 ot It 099Nominal.
Bounding

'Reactor sthutdown cora removal, storage, sNppng or other date corntimmng Ittadaton ceased fsr l

iTotal bumnup for alt fuel associated witN has worksheet must be dvided by SOL heavy metal mass to get specfc butnup values (iUWdtMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template lifntsaton-

Fuel NMme: TRIGA STD 8St20 (IFE) OSU
SNF ID t# 1040

Fuel Units & Descr 2 - ELEMENT
Heavy Metal Mass: B0-39kg. EOL0O 38kg
ROD Storage Site INEEL

'Fuel decay sbft date, 2025
Estimates as of 2030

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

Template OL Heavy Metal Mass (M): O 000195
Template Decay Time, 5 years

Estimated

Canister usage

Ix002

Hi. Estimates m x. xb b Y. Yb Gamma Sources

Photon Total

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventornes(Ci) lnventones(Ci) Group (bounding)

Ac-227 8.5173E-10 955 19 09 0 OOE+OO 813E-09 1 63E-08 Avg MeV

Am-241 1 8331E-03 955 1909 OOOE+O0 I 75E-02 350E-02 00150 3066E+12

Am-242m 14129E-06 955 1909 OOOE+OO I 35E-05 2 70E-05 00250 6.790E811

Arn-243 1.4774E-07 955 1909 0OOE+00 1 4E-06 2 82E-06 00375 5.782E811

C-14 12871E-04 955 1909 OOOE+00 I 23E-03 246E-03 00575 5935E811

C0-36 28120E-06 955 1909 0OOOE+00 268E-05 537E-05 00950 3677E.1l

Cm-243 1.7940E-07 955 \ 1909 OOE+00 171E-06 343E-06 01250 2670E-11

Cm-244 I 6962E-06 9f55 10o9 OOE+00 t 62E-05 324E-05 02250 3.119E-11

Co-60 1.2839E+00 9 55 )9 09
Cs-134 9 0541 E-02 955 1909
Cs-135

0OOE+00 1.23E+01 2 45E+01
0OOE+00 8 64E-01 1 73E+00
0 OOE+00 3 07E-04 6 15E-04
0 OOE+00 2 63E+01 5 26E+01

OOE+00 1 47E-01 2 93E-01
Cs-137 12500 1 834E812

17500 1223E+09

2 9293E-02 9 55 / 1909 0 008+00 2 80E-01 5 59E-01 22500 1-971E.0o

Fe-55 7.7158E-01 955 / 1909 0 OOE+00 7.37E+00 1 47E+01
H-3 11111E-02 955 1909 0 OOE+00 1 06E-01 2 12E-01
1-129 7 3684E-07 955 1909 OC

2.7500 1t564E+07

3.5000 1 820E8.0

5 0000 1 .025E+01

7 I000 I 1608+00

110000 I 322E-01
UKr-85

Np-237 -05

7 35E-08
955 1909 0.00E+00 7 05E-14 1 41E-13

2 1023E+00 955 19 09 0 OOE+00 2 OE+01 4 01 E+01
10383E-03 955 1909 0.00E+00 991E-03 198E-02 LiPu-239 5 5293E-03 9 55 19 09 0 00E+00 528E-02 1 06E-01

Pu-240

4 42E-06
955 1909 0.00E+00 5 04E-13 1 01E-12

Ra-228 19338E-10 955 1909 0.00E+00 185E-09 369E-09 I
Ru-106 9 1684E-02
Se-79 1 3018E-C

955
955
955
955
955

19 09 0 OOE8 8

2 49E+01 4 97E+01
4 4241 E-04 19 09 0.00E+00 4 22E-03 8 45E-03

Th-229 t.37t3E-tO0 95 19Q09 O OOE+OO t 31E-09 2 62E-09
Th-230 It8090E-11 9 5S 19 09 0OQCE+00 I173E-10 345E-10
Th-232 25278E-10 9 55 1909 O.QOE+00 2 49E-09 4 83E-09
Ti-208 t 6947E08 9 SS 19 9 0004E+00 4 62E-07 3624E-07
U-232 4 8737E-08 9 a n 19 Q9 O OOE+OO 4 65E-07 9 30E-07
U-233 t.2203E-07 9 55 19 09 0O00E+00 t 16E-06 2 33E-06
U-234 I 5925E-07 9 SS 19 09 QQO0E+00 I 52E-06 3.04E-06
U-235 -2 6194E-06 9 SS 0 00 1.68E-04 1 43E-04 t.68E-04
U-236 t.2693E-OS 95 19Q09 O OOE+CO t 21 E-04 2.42E-04
U-238 -3 6331 E-08 9 SS 0 00 t.OSE-04 t 05E-04 I QSE-04
Y-90 2 6060E+OO 9 SS 19 09 O.OOE+OO 2 49E+Ot 4 98E+01
Cther Radionuclides 3 44E+Ot 6 88E+01
m. Tempat Selcto Surnnur. BUruD Svmnr. rmd the X

Template Selection Summary _

From SFD Used Basis for Parameter Differences:
Reactor Moderdtor LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fu tCladdng SST SST
BOt. HM Constituents U U

BOL Enirchment% 199 101020 1

Burnup Summary (MWd)' Basis for burnup used in estimate:
From SFD Estinsted

Nominal 3 801 9 55 N al bnxp caliated htrm "tfhefavy metal mass destoyed.
ounding 19 09 Sit u"up assined to be wm rioial boip

Chercks

Eserrated Bumup
Nominal urno u er 72 Given Bumup ] Estrnsted EOL HWGtven EOt. NM

Nominal 2S1| 10 4
Boun dig | 1 44 _ _ _ _ _ J

Thermal Power
lommatl Heat Bounding

Output Heat output
(Watts) (Watts)
556E-01 1 11E+00

Total Total

I

=I

'Reador shutdown, core removal storage. shipping or other date confiming that Irradation ceased for uelt

'Total burmup for aHl fuel associated with ths worksheet must be dvkded by BOt heavy metal mass to get specitic burr.up values (MWd6lT)
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F,.-l Rnrt~nnaiunlmd lnvpntforv Worksheet

XL Fuel and Templaite Information . -

Fuel Name TRIGA STD 8 5/20 IIFE) U OF AZ
SNF ID# 972

Fuel Units & Desar I - ELEMENT
Heavy Metal Mass BO1.0 195kg EOL_0 188kg
ROD Storage Site INEEL

'Fuel decay start date 1998
Estimates as of. 2030

Template TRIGA-SS (LWIJ-Zrx SST. 10 to 20 . U)

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

Template Decay Tine 25 years

Estimated
Canister usage

118x00
F-0 001

lI. Fsmates ` I xn X b Y. Y. j Gamma Sources
Photon Total

CifMWd From Nomimal Boundig Fuel Inrttal Activity Nominal Fuel Bounding Fuel Energy Photors/sec

Temotate Fuel Bumup(MWd)' Burnup(UWd)
2

- (Ci) - - Inventori*s(Ci) Inventories(C) - Group . (bounding)
k Radbont

Ac-227
iclide

S 54E408 Avg. MeV
4 79-02 0 0150 1186E+12
1 72E-05 I 00250 2466E+1 1
I t97E-06 0 0375 2140E+1I
I 72E-03 I 00575 2304E+11
3 76E-05
1 4

I 5217E+10

Cs-134
I Cs-135

- CS-137

0.5750 8 648E+1 1
0 8500 9 285E+09

2.32E+t01 12500 9 534E.10
2 05E-02 410E-02 1 17500 2 417E.08
1 20E-02 2 40E-02

Fe-55 3.7444E-03 6 68
H-3 3 6180E-03 6 68

|i 1-129 7.3684E-07 6 68

Kr-85 6 9368E-02 6 68
ND-237 12662E-06 6 68

.+01

0 00E1+00 4 92E-06 7 053E+00

13 36 0 00E+00 4 64E-0 7 0000 7.962E-01

13 36 00E+00 8 4 It 0000 9 055E-02
, 

_ .

Pa-231 91 13.36 00 E-07

P0- T~ 21 0

U Pm-147
Pu-238

Pu-240
Pu-241
Pu-242

- Ra-226
Ra-228
Ru-i106
Se-79
Sn-1126
Sr-9gO
Tc-99

Th-230
Th-232

U1-232

6 68 13.36 00 1.83E-12

668 13.36 E-02 1 43E-01

668 S 93E-03 1 19E-02

3 6 68 3 69E-02 7.39E-02

* u *c-unna. P_ er
Thermal Powera {oc-ufNominl .Heat Bounding

- 4 zec At:

Nominal Het Bounding

Output Heat Output
(Watts) fWattsl
1.2E-01 2.84E-01

-3 6331E-08 6 68 0 00 5 24E-05 5.22E-05 5.24E-05 Total T otat

y01.619500 6 68
Other Radionuclides

m Template Selection Suammry. Bur Snunp v enry Checks _

SaTe ecplte Seetio Summary
r*orn SFD Uszed L

Reactor Modertor Lw ND u ZIR HYDE LW AND u 2RC HYDIE_

_Fuel Cbddeng SST SST
OL HM Consituents U U

" I BOL Enrkhlmentn% 20 101oD201t

|Burnup Summary (MWd) | E teda

Nominal t 90 688

Bounding- 13_3f_ _

I~hecks1

,,8.t. 6_ D^r^"r_ rtdn
.51. -

Basis tor bumup used In estimate-

Nomad bump calojated ham te heavy metal erass deskayed

3ojnrdm ttw assped I be tmce romnnafl biup

2
Total bumifp for all fel assodated with this worksheet must be dvided by BOL heavy metal mass to get specifc burmup values (MWdf`T)
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Fuel Radionucide Inventory Worksheet
L Faed and Template In io *

Fuel Name- TRIGA STD 8S120 (IFE) U OF AZ
SNF ID l 973

Fuel Units & Descr 2- ELEMENT
Heavy Metal Mass: BOL=039kg EOL=0 378kg
ROD Storae Site INEEL

'Fuel decay star date 2035
Estimates as of: 2030

Template TRIGA-SS(LW/U Zrx. SST. IOto 20%., U)
'Tempate Burnup(MWd): 6 65

Template BOL Heavy Metal Mass (lNT: 0 000195
Template Decay Time, 5 years

Estimated
Canister usage-

l8 x1O0
002

7-

iU. Estimates > m Xn b b Y. Yb Gamma Sources

Ct/MWd From Nominal Bounding Fuel Initial Activnty Nominal Fuel Bounding Fuel PEnrergy Photons/sec
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWW) (C i) Inventories(Ci) Inventones(Ci) Group (bounding)

Ac-227 8 5173E-10 11 46 22 91 0 OOE+00 9 76E-09 I 95E-08 Avg titeV
Arn-241 833tE-03 1146 22.91 0 OOE+00 2 OE-02 4I2E-0E2 00150 3703E.ti
Arn-242m 2429E-06 11.46 22 91 0 OOE+00 t62E-05 3924E-05 0020050 1.48E+lI
Arn243 4774E-07 11.46 2291 0 00E+00 694E-06 2 38E-06 00375 6939E.1t
C-14 t287t1E-04 11.46 2291 000E+00 t47E-03 295E-03 00575 7t22E+11
Cl-36 278t20E-06 11.46 2291 000E+00 322E-05 644E-05 01083 442E+t
Cm-243 17940E-07 1146 2291 000E+00 206E-06 4ttE-06 01251 3204E+11
Cm-244 1 6962E-06 11 46 2291 000E+00 1 94E-05 389E-05 02250 3743E+1
Co-60 5 2839E+00 11 46 22 91 0 00E+00 6 47E301 2 94E+01 0 3750 t 89sE+11
Cst-34 90541E-02 1146 2291 000OE+00 4 7002 05750 E12
Cs-135 3.2195E-05 1146 22.91 000E+00 3 69E-04 723iE-04 08500 108AE+1
Cs-t37 27564E+00 1146 22,91 O00E+00 3266E-0 632E+0O t-Z00 220tE+12
Eu-t54 t528E-02 -1146 22.91 000E+00 176E-01 3 52E-01 17500 467E+09
Eu-155 2 9293E4-2 11 46 2291 000E+00 336E-01 674 401 200 2-65E+09
Fe-557 715t8E-01 1146 2291 0000E0 884E+0 1 IO77E+01 27500 t877E+47
H-3 1 301tE-02 11 46 22 91 000E+00 1927E-04 2 55E-01 34o00 284E+6
I-129 7 3624E-07 11A6 2291 000E00 844E-06 169E-05 0000 142E+01
Kr-85 2 5263E-Ol 11.46 22 91 0 00 0 2089E+00 79E+O0 7 0000 5377E+O0
Tc-237 12427E4-0 11.46 2291 0000E00 t42E-05 285E1-05 12O00 I5OE-1
Pa-23t 35t13E09 11.46 2291 000E+00 44 E-098 83 2E4-0
Pb-2t0 738808E-15 11A6 2291 000E+00 8246E-14 4 69E-1
Pri-t47 2 5O23E+00 11 46 22 91 0 00E000 2 41E+0- 4 82E+01
Pu-238 1 0383E4-03 1146 2291 000E+00 t i94-02 238E-02
Pu-239 5 5293E-03 11 46 22 91 0 00E+00 6 33E2-0 1 27E-01
Pu-240 2t 278E-03 11 46 2291 0 00E+00 2-44E-02 4 87E-02
Pu-24t 0195Et-0 1146 2291 OOOE+00 I 17E+00 234E+00
Pu-242 23128E4-07 11 46 0 91 0 -04E+0- 2 65E-06 53DE-064
Ra-Z26 5 27B2E-14 11 46 2291 000OE+00 605E-13 t 21E-12
Ra-Z28 1 9333E-10 11 46 2291 0OO0E+OO 2-22E409 4 43E-09
Ru-106 9 16B4E402 11 46 2291 O OOE+00 I 05E+OO Z10OE+OO
Se-79 1 3018E-05 11 46 2 91 OO0E+00 1 4954-04 2 91E-04
Sn-26 t 2167E-05 1146 0 91 000E+00 1.39E-04 2 79E-04
Sr-90 2 6045E+00 11 46 22 91 0 OOE+00 2 98E+01 5 97E+01
Tc-99 44241E04 1146 29t OOOE+00 507E03 t IE012
Th-229 1 3713E-10 11 46 2291 000OE+00 I157E409 3 14E-49
Th-Z30 1 809E-11 11 46 2291 O OOE+00 2 07E-10 4 14E-10
Ti 232 2 5278E-10 11 46 Z291 O OOE+00 290E4-9 5 79E-09
Ti-208 t 6947E408 11 46 Z2 91 000OE+00 I 94E407 3 88E407
U-232 4 8737E-08 tF 46 F 91 OO0E+00 5 58Ea7 e t2E46 Thermal Power
U-233 t 2F03E4C7 ta 46 2n 91 0 00E+0 tT 40E6 2 80E46 iomnal Most Boundng
U-234 E 5925E7 nt 1 46 0 1 91 0 O0E+00 8 62E406 3 65E46 ,Output Ht Output
U-235 -2 6194E06 11 46 0 00 1 69Et4a 1 39t44 I 69E44 Watts) eWadtS)
U-236 t.2693E405 11 46 22 91 0O00E+00 t 451E44 2 91tE404 6 57E-01 tIME+rOO

U-138 -3[6331tE408 tt 46 0 00c e ti05E4 e 04E4a 4 I 05E4s4 Total Total
Y-92 2 6060Et+00 11 46 22 91 at OeE+0 2 99E+01 5r97Em0a
Other Radionuclides 4 t3E+Oi 8_26E___

HL Tamplate Sdmminry, Burnp estio Su mate and SbeCks
TempGate SelectNon Summary

From SFo Use Basislor Parameter Drfenences:
Reactor Morlerator- LW AND u 21RC HYORIOE LW ANO u ZIRC HYORIDE

Fuet Cluditng SST SST
BOL HU Constfluents U U

SOL Enrichment % 20 I0 to 20t

Bumup Summary (UWsdm Basis for bumaup usecif bstivatu
Fooma SFD Estn 63te

Noreaeo s core 11 4reme s bvnrup rt rm the heavy daetl c aar dese
Bround: | 22 91 8=rirdg bunW ssume to be Mm tce nnalunp

Checkrs

Estimatd Surnp

NoialI umup kU lpler Given Bumup 6 3 Estinited EOL MM/tGiven EOL HU

Bounditng 1 72
'Reactor shutdown, core removal storage. shippin or other date confirming that irradiation ceased for huel

2Total bumup Iror all he assocaaled wth this worksheet must be divided by BOL heavy metal mass to get speaiflc bumnup values (M~d/UT)

L
IU

I I

-J
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nauunua-- ,uv uw
Fuel I

I ,L Fuel and Template Information ,
Fuel Name TRIGA STM 8 520 (IFE) U OF IL

SNF iD# 1048
Fuel Units & Descr 8- ELEMENT

HeavyMetal Mass BOLitS6kg EOL=152kg
ROD Storage Site: INEEL

Macilo"UGRIUC . .. .. ... -

'Fuel decay start date 2035
Estimates as of 2030

Template TRIGA-SS (LWAU-Zrx, SST. t0 to 20%. U)

'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (P"t: 0 000195
Temotate Decay Time 5 years

Estimated
Canister usage-

18'xtO'
007

1. Fstimates ' ,-' m In ix, . b Y. Yb ' Gamma Sources
- I Vh.d-n Trital

CQMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Burnup (MWd)
2

(Ci) Inventories(Ci) Inventones(Ci)
Energy Photons/sec
Group (bounding)

I v . . VRadionuclide
. _ AA_

Am-24t

38 18 76 37

3818 76 37 0
38 18 76 37

1 6 50E-0 Avg ie1 40E-01 0 00150 1.234E+13

5 40E-05 t 08E-04 I I
Am-242m

E-07 38 18 7637 0 00E+00 5 64EC06 1 13E 05
rAm-243

C-14 tI28711E-04 381 8

Ct-36 2 8120E-06 38.18

Cm-243 1.7940E-07 38 18

E+00 4 91E-03
0 OOE+00 1 07E-04 1.47tE+12

0 00E+00 6 e 3 1250 1.068E+12

1.6962E-06 76.37 0 DOE+00

t2839E+00 76 37 0 00E+00

t.30E04 - 02250 1248E+12

981E+01 0.3750 6.331 E+11
691E+00 055750 8417E+12
2.46E-03 08500 3 613E+1!

9 0541 E-C 76 37

Cs-135 3. 76 37

- 5Cs-137 27 38 18 76 37 +02 2 1 1E+02

Eu-154 3818 763 5 87E-01 1 17E+00 1 7500

Eu-155 3818 763 I 1 12E+00 224E+00

Fe-55 7 7158E-01
H-3 I IIIE-02
1-129 7.3684E-07

l Kr-65 25263E-01
Np-237 12427E-06
Pa-231 38511E-09
P_-210 7-3880E-15L Pm-147 2 1023E+00
Pu-238 1 0383E 03
Pu-239 5 5293E-03
Pu-240 2 1278E-03
Pu-241 1 0195E-01

38.18 76 37 0 OOE+00 2 95E+01 0 6255E+07
0 7280E+0670 00E+00 4.24E-0

0 00E+00 7 0000 4 094E+01

76237 0 I +01 7 0000 4 6 41 E+00

76.37 - 0 I 9 49E-05 11 A00 52S8E-01

3818
38 18
3818
3818
3818

7637
76 37

o 00E+00 1 47E-07 2 94E-07

0 OOE+00 2 82E-13 5 64E-13
0 00E+00 8 03E601 1 61 E+02
0 00E+00 3 96E-02 7 93E-02
0 00E+00 2 11E-01 4 22E-01
0 0wE+00 8 12E-02 1 62E-01

I _ FT a -226~
Ra-228
Flu-i106
Se-79
Sn-126
Si.-90~

*- TC-99
* lTh-229

Th-230
Th-232
Tl-208

U-232
U-233
U-234
U-23
U-236

t.9338E-10 - 38 18
9 1684E-02 3818
13018E45 38 18
t.2167E-05 38 18
2 6u45E+00 38 18

76 37 0 00E+00 3 89E+00
76.37 0 00E+00 8 83E-06
76.37 0 0OE+00 2 02E-12
76 37 0 00E+00 7.38E-09
76 37 0 00E+00 3 SOE+00
76 37 0 00E+00 4 97E44
7637 0 00Eeu^0 4 65E-04
76 37 0 00E+u^0 995E+Ot-
76 37 0 00E+00 1-69L-02

1 77E-05
4 03E-12
1 48E-8

7.00E+00
9 94E-04
9 29E-04
1 99E+02
3 38E-02

I 38.18
3818
'on 1A

76 37
7637
76t37

-08 3818 76 37

38 18 76 37

3818 7637

E+00 S.24E409 1 05E-08
E+00 691E-10 18E-09 -

E+u0 9 65E-09 1.93E-08
E+00 6 47E-07 1.29E-06

E+00 1 66E-06 3 72E-06 Thermal Power

E+00 4 66E-06 9.32E-06 Nominal Heat Bounding
_ _ .

Fm 3818 76 37 0 OE

-2 61941E-06 3818
-05 38.18

E-08 38 18

E+00 6 OBE406 1 22E405
-04 5 74E-04 6 74E-04

E+00 4 85E-04 9 69E-04
-04 418E-04 419E-04

I Ourput iHeat Ouipt
(Watts) (Watts)
222E.00 4 44E+00763

Totai T otal

2 6060E+00 0 DOE+00 9

Template Sele.ton Summary
liFrom SFD Used Basis for Parameter Dferences:

Reactor Moderator Lw sND U ZIRC HYDFODE |Lw AND U ZIHC HYDFUDE

_Fueti Clddmg SST SST

BOL HM Constituents U | U
S OL Enricbrnent % 20 | 101tO 2011

Bumup Summary (MWd)
0  - Basis for burnup used in estimate:

sFrom SFD tiimated

Nominal 304 38 ISisnal tumup calcuated Iromtie heavy metal mass destayed

Bounding 76 37i Sril unmup assimrd ID be Mlce nrisal bunutip

,1
C rC s -I - - -

Estimated Bumupl
Bumup Multiplier Ghe. Bumnup Estimated EOL HM/Givei ESOL HM

INominal 0 72 121j 100
Boundmg 1.44 J

; 'Reactor shutdown, coreremoval storage. etippigo or ofter date confirming that tradiation ceased lor fuel

'ToWal burnup for all fuel associated wih this worasheet must be divided tby SOL heavymelal mass to get spedfic bumnup values (MWd'MT)

Mar01, 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenplate Informubon , _ _ Aa

Fuel Name: TRIGA ST0 85/20 (IFE) UNIV OF CAL-IRVINE
SNF ID t 824

Fuel Units & Descr S ELEMENT
Heavy Metal Mss= BOL0 916kg EOL0 91Ekg
ROD Storage Site: INEEL

'Fuel decay start date. 2035
Estimates as of 2030

Tempbote TRIGA SS (LWAJ-Zrx. SST. t to 20%. U)
'Temptate Bumup(UWd): 6 65

Template BOL Heavy Metal Mass (Ml): 0 000195
Temblate Decay Tene- 5 years

Estimated
Canister usage

18-x10'
r 005 I

11. Estimates I m X.l Xb b y. Yb Gamma Sources

Photon Total
Ci/tWd From Nominal Bounding Fuel Initral Activity Nomtnal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)
5 

Bumup (MWd)9 (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 8.5173E-10 000 000 OOE+00 OOOE+00 OOE+00 Avg.MeV
Am-241 I 8331E-03 000 000 OO OE+00 0006+0O OOOE+OO 00150 9804E+06
Am-242m I 4129E-06 0 00 000 0 OOE+00 0 OOE+0O 0 OOE+00 0 0250 0 OO6E+00
Arn-243 I 4774E-07 000 000 0 OOE+00 O OOE+00 0 OE+00 00375 1 338E+04
C-14 t2871E-04 000 000 OOOE+00 OOE+00 OOE+00 00575 8107E+03
CP-36 28120E-06 000 000 OOOE+00 OOE+00 0 OE+00 00850 1143E+06
Cm-243 t.7940E-07 000 000 0 OOE+00 ODE+00 OOOE+600 510000 57E+06
Cmr-244 6962E-0 0 00 0 00 0 OOE+00 O OOE+00 0 00E+00 702250 7 983E5 0
C-60 t12839E+4 0 0 00 000 0 00E+00 0 OOE+00 0 00+O0 1003750 1 993E-0
Csu-34 9 05427 E-02 0 00 000 0 OE+00 0 OOE+00 O OOE+00 0-5750 9805E+02
Cs-35 382195E-05 000 000 0006+00 0 OOE+00 0 OE+00 Thea Po 28E+C2
Cs-137 207564E+0O 000 000 000E+00 0O0E+00 0 OOOE+00 12500 9Ht o9En0i
Eu-154 1 568E-02 000 000 0006+00 0006+ O0E+O O6E+00 17500 4 408E+Ou
Eu-155 2 94E-02 000 000 60E+4 O OOE+-0 OOOE+-0 22500 2a553E+o
Fre55 7 7158E-01 0 00 000 OOO0E+OO O OOE+OO O OOE+OO 27500 1 484E+oo
H-3 t.1111E-02 0 00 000 O OOE+OO O OOE+OO O OOE+OO 3 5000 I13Z6E+oo
-129 7.3564E-07 000 000 0006+00 0 OOE+00 00OOE+00 =O-OO 51698E4-

Kr-85 2 5263E-01 0 00 0 00 0 OOE+OO O OOE+OO O OOE+OO 7 oooo 6 559E402
ND-237 312427E-08 000 000 OOE+04 2ooE+o0 OOOE+04 t1.0000 7T541o 3
Pa-2311 3 85t 1 E-09 0 00 0 00 0 OOE+OO ODE+oo O OOE+OO
Pb-210 73880E-15 000 000 OOE+00 OOE+00 000E+00
Pmt147 2.1023E+On 0i00 000 OOOE+OO 006+00 0 OOE+00
Pu-238 t 0383E 03 0 00 000 0 OOE+OO O OOE+OO O OOE+OO
Pu-239 5529E403 0 00 000 O OOE+OO OOOE+OO O OOE+OO
Pu-240 Z 1 278E OS O 00 0 00 0 OOE+OO O OOE+OO O OOE+DO
Pu-241 ItO195E-01 OW0 0 00 0OooE+OO O OOE+OO O OOE+OO
Pu-242 2.3128E-07 0 00 000 O OOE+OO O OOE+OO O OOE+OO
Ra-226 S 27t2E-14 0 00 0c00 0 OOE+OO O OOE+OO a OOE+OO
Ra-228 t.9338E-tO 0 00 000 O OOE+OO O OOE+OO O OOE+OO
Ru-10D6 91684E-02 0 00 000 O OOE+OO O OOE+OO O OOE+OO
Se-79 I 3018E-05 0 00 0 00 O OOE+OO O OOE+OO O OOE+OO
Sn-126 1.2167E-05 0 00 000 0oooE+oO ODOE+OO ODOE+OO
9t-90 2 6045E+OO O 00 0 00 0 OOE+OO O OOE+OO O OOE+OO
Tc-99 4 4241 E-04 0 00 0 00 0 OOE+OO O OOE+OO O OOE+OO
Th-229 t.3713E-10 0 00 0 00 O OOE+OO O OOE+OO O OOE+OO
TFhr230 I 0E-11 0 00 0 00 0 PrE+a e O OOE+Oe t OOE+Oe
Tlh232 2.5278E-10 O 00 0 DO O OOE+OO O OOE+OO ODOE+OO
TP-208 I 6947E-08 0 00 0 00 O OOE+OO O OOE+OO O OOE+OO
U-232 4 8737E-08 0 00 0 00 0 OOE+OO O OOE+OO O DOE2+OO Thermal Power
U F233 td2203E-07 0T00 000 OOOE+OO OOE+OO OOE+OO NominalHert Bounding
U-234 I 5925E-07 0 00 0 00 0 OOE+OO O OOE+OO O OOE+OO Output Heat Output
U-235 -2 6194E-06 0 00 0 00 3 96E-04 3 96E-04 3 96E-04 (waftt) (Watts)
U-236 1.2693E-OS 0 00 0 00 O OOE+OO O OOE+DO O OOE+OO 1 66E-05 166E405
U-238 -3 6331 E08 0 00 0 00 2 46E-04 2 46E-04 2 46E404 Totla Totai
Y-90 2 6060E+OO O 00 0 00 0 OOE+OO O OOE+DO O OOE+OO
Other Rtadionuclides O OOE+OO O OOE+OO

M1 1`Templateldecti" Surratury Burrnup Suriry, and Checks',"--~^
Template S+~etto Summary

From SFD USed Basis for Parameter Diferences:
Reactor Mnodrtr Lw AND u ZIRC hXDRIDE Lw AND u ZIRC hYtDRIDE

Fud Cladding SS SST

BOL HU Consituents U U
BOL Enrlchment % 19 99996708 10 to20 1

Bumup Summary (MWriz Basis for bumup used in estimate:
From SF0 Estanaled

Nom hal OmF0iI so m N al Ourr laken dredly rom SFo (oiwevet ID MWld)

Bou* mg 8aJdn bturnu asstied ID be twice ornsal bunipu

Checks

Estimated Bumupl
Bumup Muti ser Given Dunmup Estimated EOL HM/Given EOL HM

Nominal 00o 100
Boundctg 000

'Reactor shutdown. core removal. storage, slapping or other date cortfrmmng Va Irradahtion ceased lort ue

'Total bumup for all fuel associaled with this wodrsheet must be dvcled by 601 heavy metal mass to get specific bimup values (MWd1ETN)

'i

A
Ij
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Fuel Radionuclide Inventory Worksheet

,L Frl and Template Infornujon
Fuel Name- TRIGA STD 8.520 (IFE) UNIV OF CAL-IRVINE

SNF tD : 1051
Fuel Units & Descr 1- ELEMENT
Heavy Metal Mass: BOL0 192kg EOL_.0 19kg
ROD Storage Site- INEEL

'Fuel decay start date 2035
Estimated
Canister usage.

18,x10'
001t

Estimates as of 2030
Template TRlIGA-SS (LW/U-Zrx SST, 10 to 20°. U)

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

Template Decay Time 5 years

1I. Estimates -" ' m X. Xb b Yn Yb j Gamma Sources

Photon Total

CIlMWd From Nominal BoundWng Fuel Iitial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Template Fuel Bumup (MWd)2 Bumup (MWd)f (Cl) InventoreseCI) Inventones(CI) Group (bounding)Radionuclide

Ac-227 8 5173E-10 187 37
Am-241 1 8331 -C
Am-242m 1 4129E-(
Am-243 1 4774E-C
C-14 128715EC

0 00E+00 1 59E-09 3.18E-09 Avg MeV
0 00E+00 3 42E-03 6 85E-03 0 0150 60361+511
0 00E+00 2 64E-06 5.28E-06 0 0250 1 328E.11
0 005700 2 76E-07 5.52E-07 00375 1 131E+11
000E+00 240E-04 481E-04 00575 1 161E+11
000E+00 525E-06 1.05E-05 00850 7192E.10CK3 1 87 373

1 87 3 73 0 OOE+00 3 35E-07 670E-07
1 6962E-06 1 87 3 73 0 00E+00 317E-06
1t2839E+00 1 87 3 73 0 00E+00 2 4

0 1250 5 223E+10
0 2250 6 tO1Et10
0 3750 3 096E+10
05750 4116E+11
0 8500 1 7671E+10

Cs-134 9 0541 E-02 1 87 373
Cs-135 32195E-05 1 87 120E-04

Cs-137
Eu-1 54

S tSE+00 1.03E+01 1.2500 3t588E11
3 0 00E+00 2 87E-02 574E-02 1 7500 2.392E+08
3 0 OOE+00 5 47E-02 1 09E-01 2.2500 3 855E.08

.- 1 1 87 373 0005.00 144E+00 3059E+06

H-3 1.11 1 1 E-02 187 3 73 0 00E+00 2 C
1-129 7.3684E-07 187 373 000E+00 13

J Kr-85 2,5263E-01 187 3 73 0 00E+00 4 I
a ND-237 12427E4-6 1.87 3 73 000E+00 231 4 64E-06

1 44E-08Pa-231 385 1E-09

Pm-n147
73880E-1 1.38E-14 2 76E-14

E+00 3 93E+00 7 85E+00
3 73 0.00E+00 1.94E-03 3 88E-03
3 73 0 00E+00 1.03E-02 2 07E-02

2 1278E-03 1 87 3 73 000E+00
t 0195E-01 1.87 373 C

Pu-242 2.3128E-07 1.87 8 64E-07

Ra-226 14 1 97E-13

Ra-228 E+00 3 61 E-10 7 22E-10

Ru-1 3 73 0 00E+00 1 71 E-01 3 42E-01
1.87 3 73 0 00E+00 2 43E-05

E-05 1.87 3 73 0 00E+00 227E-05
2 6045E+00 1.87 3 73 0 00E+00 4

4 86EM05
4 54E-05
9 73E+00
1 65E-03
5 12E-10

Tc-99 4 4241 E-04 1.87 373 C
Th-229 I 1
Th-230 I I
Th-232 2
T1.208 I11
U-232 4 1

.713E-1 0 1.87 3 73
E+00 3 38E-11 676E-11
E+00 472E-10 9 44E-10
E+00 3 16E-08 6-33E-08
E+00 9 10 E-08 1.82E-07 Thermal Power
E+00 2 28E-07 4.56E-07 Nominal Heat Bounding

87371
U-233

1 87 3 73 0 00E+00 2 97E-07 5 95E-07
1 87 0 00 8 28E-05 7 79E-05 828E-05

I Output Heat Output
(Watts) (Watts)
1D9E-41 217E-01

Total Total
E-05 1 87 3 73 0 00E+00 2 37E-05 4 74E-05

k _ _ , _ _ _ _ _ _ _ _

E-08 187 0 00 515E-05 5 i
+00 1 87 373 0 00E+00 48

.+00 67

14E-05 5 15E-05

Luclides

Template Selection Summa
F From SFD Used

Reat or r LW AND U ZIRC HYDRIDE LW AND U ZIRC K{

BOLHM Constituents U
BOL Enichment % 20 000A088 10to0201

Basis for Parameter Differences:

I- Burnup Summary (MWd)' Basis for burnup used In estimate,

From SFD | Estimated
Nominal 1 871 14: Notnal bsfp taken berdy frmt SFD (ceriv ed to tWd)

Bounding | 3 73 6r1ng bup assulred to be tMice nornal beri8

Checks

Estimated Buimup/
Bumup iM ftlier Given Burnup Estarated EOL HMIGIven EOL HM

Nominal 29 100
Bounding 00 57

'Reactor shutdawn. core removal. storage. shisppng or other date confirming tiat irradiaton ceased tor fuel

'Total burnit for all tue associated with this workshieet must be dsded by SOL heavy metal mass to get specific bumup values (MWdWMT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template lnfr tion , _- :o . .

Fuel Name: TRIGA ST 8 5120 AFRRI
SNF ID r 250

Fuel Units & Descr. 9S- ELEMENT
Heavy Metal Mass: 60L-18 525kg EOL.18 012kg
ROD Storage Site INEEL

'Fuel decay start date: 2019
Estimates as ot 2030

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

Template BOL Heavy Metal Mass (MT): 0 000195
Tmtate Decay rime tO Years

Estimated
Canister usage

18'x1D
i0 86

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

Ci1MWd From
Temolate

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Burnup (MWd)' Burnup (MWd)' (Ci) tnventories(Ci) Inventones(Ci)

Photon Total
Energy Photonstsec
Group (bounding)Radionuclide

Ac-227 489 71 979 43 0 00E+00 6 72E-07 1 34E-06 I Avg MeV
48971 97943 000E+00 1 17E+00 234E+00 j 00150 1265E+14
48971 97943 0 00E+00 6 76E-04 1 35E-03 0 0250 2681E+13

Ai

I 4767E-07 489 71 979 43 0 00E+00 7 8
C-14 12863E-04 4
C-36 2 8120E-06 4
Cm-243 1 5895E-07 4

89 71 979 43 0 OOE+00 6 30E-02 1 26E-1 0 0575 Z440E+13
979 43 0 00E+00 1 38E-03 2 75E-03 0 o 0850 1 480E+13
97943 000E+U0 778E-05 1 56E-04 01250 9732E+12
97943 000E+00 686E-04 1 37E-03 02250 1.263E.13
97943 0 00E+00 3 26E+02 6 52E+02 ° 0.3750 5.800E+12

Cn-244 14
Co-60
Cs-1 34 97943 0 00E+00 8 27E+00 1 65E+01 I 05750 9086E+13

97943 0 00E+00 1 58E-02 3 151-02 I 0 8500 1 622E+12
+00 489.71 97943 0 00E+00 1 20E+03 24

1 0268E-02 489.71 979 43 0 00E+00 5 03E+00 1C

Eu-1 55 1 4570E-02 489 71 979 43
Fe-55 2
H-3
1-1297

0361 E-01 48971 979 43 2 7500 2S381E.07
o 3 5000 3 007E+06

361E-04 7.22E-04 50000 5226E402
979 43 0 00E+00 8 95E+01 1 79E+02 i 70000 5912E+01

489 71 979 43 0 00E+00 6.1 O-04 1.22E-03 I 11 0000 6 731 E+00
489 71 979 43 0 00E+00 2 41 E-06 4.81 E-6

LI
12Po-210 1 7173E-14 489 71 979 43 0 a

Pm-147 5 6165E-01 489 71 97943 0C
Pu-238 9 9820E-04 489 71
Pu-239 5 5293E-03 5 42E+00

_+00 1 04E+00 2 08E+00
489 71 979 43 0 00E+00 3 93E+01 7 85E+01

2 3128E-07 489 71 979 43 0 00E+00 1.13E-04 2.27E-04
Ra-226 9 9774E-14 489 71 979 43 0 C
Ra-228 2 1729E-10 489 71
Ru-106 2 89E+00

Se-79 30 0E+00 6.37E-03 1.27E-02
979 43 0 00E+00 5 96E-03 1 19E-02

2-3128E+00 489 71 979 43 000E+00 1
Tc-99 4 4241 E-04 489 71 979 43 I

Th-229 1 9459E-10
Th-230 2 5564E-1 1
Th-232 2.5278E-10
TI-208 I 69471-08
U-232 4 6812E-08
U-233 1.2206E-07
U-234 1 7323E-07
U-235 -2 6194E-06
U-236 1.2693E-05
U-238 -3 6331E-08
Y-90 2.3128E+00
Other Radionuclides
[L Temptlate Selection Summary. Surwu

ITemplate Seltc-ton Summary

979 43 0 00E

E+00 1 25E-08 2 50E-08
.+00 1 24E-07 2 48E-07
E+00 8 30E-06 1 668-05
E+00 2 29E-05 4 58E-05 Thermal Power
E+00 5 98E-05 1 20E-04 [Nominal Heat Bounding

979 43 0 00E+00 8 48E-05 1 70E-04 Output Heast Output
'(Watts) (Watts)0 00 8 01 E-03 6 72E-03

979 43 0.00E+00 6 22E-03
8 01 E-03

489.71 1 24E-02 I 1 92E.01 3.84E.01
4 �0i-iJJ iotai 10151

489.71
489.71

0 00 4 98E43 4 96bE-0
979 43 0 00E+00 1 138+03

4 2i57-D3
2 27E+03

Totat ITotat

1 20E+03 2 40E+03

lasis for Parameter Differences:From SFD Used I
Reactor Modarator LW AND U [RC HYDRIDE LW AND U ZIRC HYDRODE

Fuel Cladding SST SST
OL HNM Constituents- U U
BOL Enrichment %- 20 10t0201

J

j8umup Summary (MWd)O
From SFD

Nointnd | 9027
Boundte I

Basis for bumrup used in estirnate:
Estimated

489 71 Nornirl bumit rsoalaeuatrom thehav rmed mass deoyed
979 4 BwdM burp a&s ted to be WM nnra tilig.

Checksi

Estimated BurnuiV
Gurivup ui Gwen Burnup Estimated EOL HM/Given EOL HM

Nominal 078j 54 142
Boundeng I51 ss

'Reactor shutdown, core removal storage. shlpping or other date conlfimnng that Irraation ceased for fuel

'Total bunmup for a1 fuel associated with t8s worksheet must be divided by SOL heavy metal mass to get speaific burnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template Inforiation .
Fuel Name- TRIGA SO 8 520 ANL-W

SNF 10 1 353
Fuel Units & Descr 2 - ELEMENT
Heavy Metal Mass ECOL=0 39kg EOL=0 1 hg
ROD Storage Site INEEL

'Fuel decay start date 1994

Estimates as of 2030

Template TRIGA-SS (LWIU-Zrs SST. 10 to 20% U)
ITemptate Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0000195
TemiWte Decay Time 35 years

Estimated
Canister usage

18'x1O
002

I- 0 ry.. U uamnia courses
i1 F m X. t} Y. y. - I ~ mm Ud ourc-

Radoonu

Photon Total

C/MWd From Nominal Bounding Fuel Initial Actiwity Nominal Fuel Bounding Fuel Energy Photonsesec

Template Fuel Bumup (MWd)' Burnup (MWd) - (Cl) - inventones(Ci) Inventones(C) Group (bounding)clirde
i Ac-227 6 7038E-09

Am-241 3 9068E-03
Arn-242m 1.2325E-06
Arm-243 - I 4732E-07

--- ],
4uU tC OOOE+00 1 41E-06 250E-06 Avg MeV

o00E+00 8 20E-01 1 45E+00 00150 2599E+13

0 0 O0E+00 2 59E-04
372.30 0 O0E+00

C-14 209 82 372.30 0 00E+00

548E-05
4 77E-02
I 05E-03
322E-05

209 82 372 30 0 0850 3.041E+12

586556E-08 209 82 372 30 01250 1S79E+12

5.3835E-07 209 82 -04 2 00E-04 0 2250 2620E+12

2 4887E-02 209 82 522E+00 9.27E+00 0 3750 1 142E+12

3 8030E-06 209 82 7.98E-04 1 42E-03 0 5750 1S11E.13

Cs-1 35 3 2195E-05 209f +00 6 76E-03 1 20E-02 0 8500 1 55E,11

Cs-137 1.3781 0 OOE+00 2 89E+02 5 13E+02 t 12500 7.588E+11

Eu-154 1 3711 372 30 0 OOE+00 2 88E-01 51

Eu-155 372 30 0 OOE+00 9 3

I( Fe-55 2 6075E-04
H-3 2 0647E-03

i 1-129 7 3684E-07
-. 1 Kr-95 3 63461E-02

I ND-237 1.2844E-06

209 82 372 30 0 OOE+00 5 4 t 912E+05

209 82 372 30 00 * 573E+02

209 82 2.74E-04 5 000 1 925E+02

209 e E+00 1 35E+01 7.uuuu 2171E+01
O OOE+00 2 69E-04 4 78E-04 II 1C000 2 46&E+00-

Pa-231
Pb-210

1 P.rit147
Pu-233
Pu-239

t 2.30 0 OOE+00 2 59E-06 4 60E-06
372.30 OOOE+OO 741E-11
372.30 0 OOE+00 1

209 82 372.30 O OOE+00
209 82
209 82
209 82
209 82

372 30 0 i
372.30 0 C

I 16E+00 2 06E+O0
4 45E-01 7.89E-01
5 05E.00 8 96E.00
4 85E-05 8 61 E-05

2 4075E-02
2.3128E-07
9 6481E-13
2 5188E-10

Fta-226
Ra-228
Ftu.106
Se-79
Sn-i 26
Sr-90

~- Tc-99

E+00 - 2 02E-10 3 59E-10
0 OOE+00 529E-08 9 38E-08

209 82
209 82
209 82

372 30 0 OOE+00 2-14E-08
372 30 0 OOE+00 2.73E-03
372 30 0 OOE+00 2.55E-03 E-03

1 2762E+00
4 4241 E-04

50 2.68E+02 4 75E+02
3 9.28E-02 1 65EE-0

Th-229
Th-230
Th-232
TI-208

E+CO 125E-07 2 22E-07
37230 O.00E+OO 1 97E-08 3 50E-08
.-72qn O OOE+OO I 30F-08

0 ---- 2- _
209 82 372.30

0 OOE+00 7.75E-06
__ U-232

U-233
U-234
U-235
U-236
U-238

3 6932E-08 209 82
t2224E-07 209 82
25714E-07 209 82

1-37E-05
372.30 0 OOE+00 2 56E-05
372.30 0 05E+00 5 40E-05

Thermal Power

Nominal Heat Bounding
Output ' Heat Output
(Watts) (Watts)
3.37E.00 5 99E+00

Total Total

-

209 82
209 82

0 00 1 69E-04 000EE+W0
372.30 0 0WE+00 2 66E43

2098 UU 1u~-' na.
209 82 OWLK t 05E-04 Yo ,

20982 372.30

_ .

5 12E+02 I

Template Selection Summary
* From SFD Used

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

Fuel Cladding SST SST
BOL HM Constituents U U

BOL Enrichment % 20 10 to 201

L Bumup Summary MWd From SF Estimated

Nomina |F33 2C

Boundg| 15.9937

- Checks

liBasis for Parameter Differences
.

:::]Basis for bumup used In estimate:

19 82INxWai boup cMaiab-,d hrwr tie WeMvy mieu mass kstoytd

2372 founim hirrim calaled Saorg at SUt hav metal buried,

-i
Estimated Bumupl

Bumup Muthpl"rI Given Sumup Estimated EOL HMIGiven EOL NM
1is781 1577 2.75Nominal

Boundmng r 27991
L _

-- < _

'Reactor shutdownl. core removal. storage, shplpirg or oth-er date confirmimg that Irradatlon ceased for fuel
t
Total buniup for alt uel associated wil lhis worksheet must be dvided by BOLtheavy metal mass to get specific bumrtup values (MWd/1i1T)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Irmof ation o aK I
Fuel Nmnw. TRIGA STD 8 5/20 ANL-W

SNF IDth8 370
Fuel Units & Descr. 40- ELEMENT
Heavy Metal Mass BOL.7 12kg, EO16 86%g
ROD Storage Site: INEEL

'Fuel decay start date: 1994
Estimates as of 2030

Template: TRIGA-SS (LW/U-Zrx SST. 10 to20%. U)
'Template Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT) 0 OD0195
Template Decay Time 35 years

Estimated
Canister usage-

18x108
036

11. Estmates m X.X b Y. Yb Gamma Sources

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

Template Fuel Bumup (MWd)' Bumup (MWd) (Ci) Inventones(Ci) Inventories(CI) Group (bounding)Radionuclide
+00 1 66E-06 3 33E-06 Avg MeV
+00 9 70E-01 I 94E+0O 0o0150 3 465E+13
+00 306E-04 612E-04 I 00250 7199E+12

496 40 0 DOE+00 3 66E-05 7.31 E-05 0 0375 6.255Et12
496 40 0 OOE+00 31 8E-02 6 37E-02 o 0575 6739E+12

1 40E-03 0 0650 4 055E+12

Cm-243 8 6556E-08 248.20 496 40 0 OOE+00 2t15E-05 4 30E-05 01250 2 639E+12

Cm-244 5 3835E-07 248 20 496 40 0 OOE+00 I 34E-04
Co-60 2 4887E-02 248.20 496 4
Cs-134 3 8030E-06 2 548E+13

7 99E-03 1 60E-02 I 08500 2 607E+1 I
920 49640 0009+00 3 42E+02 6 84E+02 t 12500 1 012E+12
1 20 496 40 0 OOE+00 3 40E-01 6 8E-01 17500 6 767E+09
3120 49640 0OOE+00 1 10E-01 220E-01 1 22500 5545E+064 4361 E-04 241

Fe-55 2 6075E-04 248 20 496 40 0 0OE+00 6 47E-02 1
W-3 2 0647E-03 248 20 496 40 0 DOE+00 S
1-129 7 3684E-07 248 20 496 40 0
Kr-85 3 6346E-02
Np-237 1 28449- 11 0000 3 3469E+00

+00 3 07E-06 6 13E-06

LI
Li

496 40 0 OOE+00 8 77E-1 I I 75E-10
248 20 496 40 0 00E+00 1 89E-01 3 79E-01
248 20 496 40 0 OOE+00 2 03E-01 4 07E-01

Pu-239 248 20 496 40 0 00E+00 t37E+00 2 74E+00
Pu-240 496 40 0 OOE+0O 5 26E-01 1 05E+00

496 40 0 00E+00 5 98E+00 1 20E+01
496 40 0 00E+00 574E-05 15E-04

Ra-226 96481E-13 24820 49640 000E+00 2.39E-10 4799-10
Ra-228 25188E-10 24820 49640 000E+00 625E-08 1.25E-07
Ru-106 1 0214E-10 24820 49640 000+E00 253E-08 507E-08
Se-79 1 3014E-05 248 20 496 40 0 00E+00 323E-03 6 46E-03
Sn-126 12164E-05 24820 49640 000E+00 302E-03 604E-03
Sr-90 1 2762E+00 248 20 496 40 0 00E+00 3a17E+02 6 34E+02
Tc-99 44241E-04 24820 49640 000E+00 1 09E-0 2.20E-01
Th-229 5 9684E-10 248 20 496 40 0 00E+00 1 48E-07 2 96E-07
Th-230 9 3880E-11 24820 496 40 0 00E+00 2 33E-08 4 66E-08
Th-232 2 52789-10 248 20 496 40 0 009+00 6.27E-08 1.259-07
TI-208 1 3723E-08
t-232 at Power3 uv,6C-u
1-233 1 2224E-07
U-234 2 5714E-07

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)U-235 -2 6194E-06

U-236 1 2695E-05 3.99E46O 7 98EE+O
. A_ ^^ _._. 01_.

13-238 -3 6331 E-08 i otai
Y-90 I 2765EF+
Other Radionuclides

From SFD Used B
Reactor Moderator LW AND U 3RC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Chaddig SST SST

BOL NM Constituents U
BOL Enrirhment % 19 66292135 100 b201 _

lasis for Parameter Driferences: U
. _ _ 2 

1. IiIr>..m.m c..,nm, Braw¢\s Igrt. ;. ^, - m.m .n . .m.
L--ui .. .... O -~ii Y iS-U MU. UIJU -

I

From SF0 I Estimated I

Nomuingl
Bounding

173 481 248201omirial tuiup calslatvdr boa the heavy tnetal mass Lrst"oyr
496 40tEwdrqt bune assued to be ttw nrmral toe-up291 921

I

Estimaled EOL HM/Given EOL NM
1 00Nominal 1

Bounding
1

2
shutdown. core removal, storage. shipping or ot0ef date confirinkg that Irradatbon ceased for fuel

'Total bumup tor all fuel associated with ths worksheet must be divided by OL heavy metal mass to get spehfic bumup values (MWdMT)
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Fuel Rarinucihde Inventory Worksheet

i , L Fuel and Template Information - -,

L_ Fuel Name TRIGA STD 8 6/20 AUSTRIA
SNF ID r 469

Fuel Units & Descr 30 - ELEMENT
I IHeavy Metal Mass 6Ot15 85kg EOL=5 643kg

ROD Storage SIte INEEL

.. ........... - ---

'Fuel decay start date 2010
Estimates as of 2030

Template TRIGA-SS (LWAU-Zx. SST. ID to 2O%, U)

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

Template Decay Time 20 years

Estimated
Canister usage-

18'x10'
0 27i

.

ii.Esunsates '- m xX Xb b IY Yb Gamma Sources-- I lohntn Tnt.1

Ct/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Temolate - Fuel Burnup (MWdVi Burmup (MWdV (Ci) Inventories(Ci) lnventones(Ci)
Energy Photons/secI Group (bounding)

I Radlonuchve
r.^AM.v vs -- - ,- - - -

Ac-227 2 6436E-09 197.60 395 21

Am-241 3 1429E-03 197.60 39521

Am-242m 1.3195E-06 197.60 39521

:-07 1.04E-06 Avg MeY
E-1 1.24E+00 00150 3961E+13
-04 521 E-04 I 00250 8.244E+122 61E

Am-243 E-07 197 60 +00 2 92E-05 5 83E-05

E-04 0 00E+00 2 54E-02

2 8120E-06 1521 0 00E+00 5 56E-04

Cm-243 1 2465E-07
Cm-244 9 5564E-07
Co-60 1 788OE-01
Cs-134 5 8692E-04

395 21 0 OOE+00 2 46E-( 01250 3032E+12

39521 0u^
197 60 39521 -0u

3 78E-04 4 02250 3983E+12
7 07E0.1 I 0 3750 1 746E+12
2 32E-01 I 05750 2871E.13
127E-02 1 0A8500 3236E+t1

197 60 395 21

Cs-135 197 60 395 21

Eu-1-54

10 197 60 385E+02 7 70E+02 12500 5362E+12

197 60 9 07E-01 1 81E+00

1971 E+00 7.12E-01 1 42E+00

14185E-02 0 00E+00 2 80E+00 56I

t 7500 8 3t4E+Og

22500 2 864E+07
27500 3 155E+05
3 5000 1 753E+03
5 0000 2090E+02

0 00E+00 9 46E-01

1-129 395 21 000E+00 1 46E-(

Kr-85 39521 7 0000 2361 E+01

Np-237
Pa-231
Pb-210

197.60 395 21 4 96E-04 1 t 0000 2-686E+OJ

7 0406E-09 197 60
5 8000E-14 197.60
4 0075E-02 197 60
9 2256EA4 197 60
5 5278E-03 197 60
21248E-03 197 60

O 1.39E-06 2 78E-06
1.1 5E-I 1 2 29E-11

39521 0 00E+00 7 92E+00
39521 0 00E+00 1.82E-01
395 21 0 00E+O0 1 09E+00
39521 0 00E+O0 420E-01

Pu-239
Pu-240
Pu-241

t Pu-242

Ra-226
Ra-228
Ru-1 06
Se-79
Sn^-126
c.- .

t 53E+Ot
3 65E-01
2 18E+0O
8 40E-01
1 96E+01
9-14E-05
9 69E-1 1

39 21 0 00+C00

197 60
197 60

395 21
395 21

.-10 197 E

.46 197 6

-05 197 E

60 4 75E-08 9 49E-08

1.3015E

395 21 0 00E+00 6 05E-04
395 21 0 00E+00 2 57E-03
395 21 0 00E+00 2 40E-03
395 21 0 00E+00 3 60E+02

12165E-05
I 82ECO-fl

t21E403
5 14-03
4 81E-03
720E+02
1 75E-01
122E-07

:>-.7 _

Tc-99
Th-229
Th-230
Th-23

-04 197.60 39521
--10 197.60 39521

E-11 197.60 39521
E-10 197 60 39521

837E-09 1 67E-08
I 5-00E-08 9 99E-08

Ti-208 1 5820E-08 19760 39521

U-232 4 2647E-08 197 60 39521
t -UI -U

0 00E+00 313E-06 625E406

0 0E+00 8 43E-06 1.69E-05

0 00E+00 2 41 E-05 4 83E-05
0 00E+00 394E-05 7 89-05U-234

U-235

12211E4 197IWt
1 9955E-07 197 6
2 6194E-06 197 6

>U

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) I (Watts)
4S4E+0t0 9 89E+00

Total TotalU-236 12693E-05 19760
- ----- -0

1.8241 E+00
1Y7 b

0 00 2 53E-03 2 01E-03 2 53E-03

39521 0 00E+00 2 51E-03 5 02E-03

000 1 57E-03 1 57-03 1 57E-03

395 21 0 00E+00 3 60E+02 721E+02
- 381E+02 761E+02

- Other Radotnuclides
t UI. Te mplate Selection Sumry, Burmuip Sumnary. and Checks
Template Selection Summary

I From SFD Used LI- Reactor Moderator LW AND U DRC HYDRIDE LW AND U DJRC HYDRIDE

Fuel Cladding SST

OL HNM Constituents U
t , B~~OL Ennrficment % 20 0t)00004 1 tOtt2

Basis for Parameter Diffrences:

iIN
1'

Burnup Summary (M.d)
0  Basis for burnup used In estimate:

From SFD Estimated

Nonmial 5701 197 b6 t rs wacdaled tam te heavy uitra tnass lestroyel

B ni | bire assiared to be tWlce .kbal tu ne

Estimated Bumupl

Bumnup MuttipieIr Given Bumup Estimated EOL HM/Gren EOL HM

Nominatl 0 9t 110
Bounding 0 98 1

'Reactor shutdown. core removal, st0rage. shipping or other date ccnlmiirnig that Irradatton ceased tor ue

7Totai bumupt for alt fuel associated witt Vss worksheet must be ivided by 60 heavy metal mass to get spedifc bumup values (MWd'M

Mac 20

DOEISNF/FIEP-078
Revision 0

MarP h 2003
Page D>271 of i>535



Fuel Radionuclide Inventory Worksheet

L Fuel and Template nfornmtin '
Fuel Name' TRIGA STO 8 5t20 BRAZIL

SNF ID V: 1063
Fuel Units & Descw' 9- ELEMENT
Heavy Metal Mass. 80L=1 755kg. EOL-t 741kg
ROD Storage Site, INEEL

'Fuel decay stat date: 2006
Estimates as of, 2030

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

Template BOL Heavy Metal Mass (MT): 0 000195

Estimated

Canister usage
180X108

Template Decay Time' 20 years

11. F-stimates . X. mxX, b Y. Yb Gamma Sources

Photon ! !!!!!!!!!!!!!!!!!!! Total

CUMV~d From Nominal Bounding Fuel Initial Activity Nominal Fudel!!!!!!!!!!!!!!!!!!!! Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup(MlWd)' Bumup(MWO ) (Ci ) Inventories(Ci) !!!!!!!!!!!!!!!!!!!! InventoiesqCi) Group (bounding)

Ac-227 2 6436E409 17.10 3421t OOOE+OO 4.52E-08 9 04E-08 Avg MeV

Am-241 31429E-03 1710 3421 000E+O0 5.38E-02 108E-01 0150 3428E,12
Am-242m t3195E-06 1710 3421 OOE+OO 2.26E-05 451E-05 00250 7136E+11
Am-243 4753E-07 1710 3421 OOE+O 2.52E-0 5 05E406 00375 6182E111
C-14 t2847E-04 1710 3421 0t OOE+O 2.20E-03 4 39E-0 00575 62651E61I
Cl-36 238120E-06 1710 3421 000E+0 481E-045 9 62E-0 00850 42015E61I
Cm-243 1t2465E07 1710 3421 O0E+O0 2t3E80 426E67 6 11250 24624E261
Cm-244 9 5564E-07 17 10 3421 OOE+00 .63E-0 3I27E-05 0 2250 3447E+171
Co-60 t7885E-01 1710 3421 0t OOE+ 00 6 t3E0 6 12E+00 22700 247961E+
Cs-34 5 8692E-04 1710 3421 0 OOE+OO t.OOE-02 2 01E-02 05750 2 475E.12
Cs-135 32195E-05 1710 3421 OOOE+OO 551E-04 1 10E-03 08500 21301E610
Cs-137 79489E+00 1710 3421 OOOE+O 3.33E+0 6 67E+01 12500 41642E.1
Eu-154 45895E-03 1710 3421 OOOE+O 7.85E+02 157E01 1t7500 7197E308
Eu-155 36045E-03 1710 3421 0OOE+OO 6.17E-02 4 23E0 212500 2479E201
Fe-55 I74185E-02 1710 3421 OOE+00 2.43E-0t 485E-0 7500 2731E+04
H-3 457895E003 11710 3421 OOOE+OO 919E-2 164E-1 35000 2s53E+02
1-129 73684E-07 1710 3421 OOOE+OO 126E-05 2352E705 6or t.886E+7t
Kr-85 95820E2-0 1710 3421 0 OOE+00 1 64E+0 312E+002 70000 2133E+OO
Np-237 t2552E-06 1710 3421 OOE+00 2.15E-05 4129E-05 1 tO O 2428E-
Pa-231 7 0406E-09 1710 3421 000E+00 1320E27 241E-07
PD-210 54959E-14 1710 3421 0 OE+00 992E-103 1698E-12
P-147 420075E2-0 1710 3421 0 OOOE+ 6 0a5E6 t37E+O9
Pu-238 92256E-04 1710 34 21 0 OOE+00 .8E-02 3916E02
Pu-239 S 5278E-3 17 10 34 21 OOE+00 945E-02 889E-0
Pu-240 26248E-03 1710 3421 0008+00 3563E-02 7 27E-0
Pu-24 4 9549E-02 17.10 3421 0 OE+00 8A7E-04 4 69E+0
Pu-242 23128E-07 1710 3421 OOE+00 396E-046 791E-04
Ra-226 24526E-13 1710 3421 0 OOE+00 420E-12 8 39E-2
Ra-228 24015E-0 17t10 3421 OOOE+00 47E-09 8122E-0
Ru-t6 3 0602E-06 17 10 34 21 0 ooE+00 523E-05 9 0E-04

e-279 I 3015E-05 17 10 34 21 O OOE+00 223E-04 4 45E-04
Snt-26 2165E2-5 17 10 34 21 0 OE+00 2.08E-04 4 6E-04
St-90 158226E+00 1710 3421 OOE+00 312E+01 623E+01
Tc-99 42417E-04 1710 3421 OOE+00 7 057E43 1 4-02
Th-229 3 0962E-10 1710 34 21 0 OOE+00 5230E-09 1 06E48
Th-230 42346E-07 17 10 3421 08 OOE+00 7l24E-t0 O 45E9-0
Th-232 2 5278E-10 17 10 34 2 7 0 O7E+-a 4.32E4-0 8 65E-09
Tt-208 9820E-08 1710 3421 0 O0E+00 271E-047 541E4-07
U-232 426347E-08 1710 34 21 2OOE+04 74E7-7 1 46E-046 Themal Power
U-233 1t22t1 E407 17 10 34 21 OOOE+OO 2 09E-06 4 18E406 Nomimal Heat Bounching

UJ-234 It9955E407 17tO0 34 21 OOOE+OO 341tE406 6 83E-06 output tHeat Output

U-235 -2 6194E406 17.10 O 00 7 59E404 7 14E4-4 7 59E404 (Watts) (Watts)

U-236 t.2693E405 17itO 34 21 900E+00 2t17E404 4 34E404 4.2sE-ot 8.56E-01

U-238 -3 633t E408 1 777 t0 7 0 00 4 72E404 4 71 E404 4 72E44 Total Total

Y-90 18241E+00 1710 3421 OOE+00 312E+01 8246+01
Other RadionucIrdes 3 29E+0t 6 S9E+01
Ill. Template Selection Sunarv, Burnup Summarys and Checks r m

Template Selection Summary
From SFD Used Basis for Parameter Differences'

Reactor tr LW AND U c HYDHIDE LW AND U ZIHC HYDRIDE
Fuet Clasddng SST SST

BOL NM Conistluents U U
80L Enrichment % 20 t 10 l201

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

Nomnal 17101 13 75 Nonnal romp takenr dy -sm SFD lrneieil to MW4
Bounding 3421 Sounri bump assuiet b be twce ominal burnu

Checks

Estimated Bumupv
surnUp Multipher Given Bumup Estimated EOL HM/Gwen EOE NM

Nominal 029 0 1.00
Bounding 05 os

'Reactor shuiclwn, core removal. storage. shipping or other dale confinmmng thal rrratabon ceased for fuel
0
Total bungp for at fuel assocated -S, Nsh worksheet must be d vided by 801 heavy metal mass to gel specific burmuip values (MWd/MT)

-

Ce

LIU
U

J

a-i
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Fuel Radionuclide Inventory Worksheet

I J Fuel ad Tenite Info on
i Fuel Name TRIGA STD 8 5t20 CORNELL

SNF ID# 246
Fuel Unis & Descr 115 - ELEMENT
Heavy Metal Mass BOL=21 896hg EOL21 586kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of 2030

Template TRIGA-SS (LWIJ-Zrx SST. 10 to 20% U)
'Template Bumup(MWd) 6 SS

Template BOL Heavy Metal Mass (lo 0000195
Tenlate Decar Time s years

Estimated
Canister usage

18-x10
j 104 j

I' Ilb-
It 1.shrntes m x, D Yb -al|e ... - -I- -- -

Photon iOtfll

CUMWd From
TemdlateA_,4,A-tlARuclltse

Ac-227
~- Am-241

8 5173E-'

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWe)' Bumup (MWd)O (Ci) inventories(C) Inventories(CI)

320 10 640.20 0 00E+00 2 73E-07 5 45E-07
320 10 640.20 0 00E+00 5 87E-01 1 17E+00
320 10 640 20 O 00E+00 4 52E-04 9 05E-04

Photon ITotal
Energy Photons/sec
Group (bounding)

E+13Am-242m
Am-243 320 10 640 20 0 00E+00 3 0375 t.939E+13

C-14 320 10 640 20 0 0575 1.990E.13

CI-36 320 10 640 20 1 80E-03 0 0850 1233E+13

1.7940E-07 320 10 1 t5E-04 I 01250 8953E+12

1 6962E-06 320 1 5 43E-04 1 09E-03 0 2250 1 045E+13

t12839E+00 000E+0O 4 11E+02

Cs-t 34 o 001E+00 2 90E+01

Cs-t 35 640 20 0 00E+00 1.03E-02

8 22E+02
5 80E+01
2 06E-02
1 76E+03
9 84E+00
1.88E+01

3028E+12

Cs-t 37
_ Eu- 54

32010 640 20 6 150E+13

32010 640 20 1 7500 4100E+10

32010 2.2500 6 608E+10

7.7158E-01 320 10 E+02 4 94E+02 | 2 7500 5 244E+08

H-3 1 111E-02
11-129 7.3684E-07
Kr-85 2 5263E-01

V II 9A97F4I

320 10 3 56E+00 7.11 E+00 I 35000 6 103E+07
E+00 2.36E-04 472E-04 J 5.000o 3491E+02

n mri rvi A nOr.il 1 .62E+C
u -cu - -r - v, -. v

640.20 0 OOE+00 3 98E-04

Pa-231
t P6-210

Prri-147
I Pu-233

Pu-239

i

640.20 0 OOE+00 1 23E-06

320 10
320 10
320 10
320 10

640.20 0 OOE+00 2 36E-12
640.20 0 OOE+00 6 73E+02
640.20 0 OOE+00 3 32E-01

7 96E-04
2 47E-06
4 73E-12
1 35E+03
6 65E-01
3 54E+00

Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-1 06

2 1278E-03
1 0195E-01

6 81E-01 1 36E+00
640.20 0 O0E+00 3 26E+01
640.20 0 OOE+00 7 40E-05
640 20 0 OOE+00 1 69E-11
640.20 0 00E+0O 619E-08
640.20 0 0OE+00 2 93E+01
640.20 0 OOE+00 4.17E-03

32010
320.10
32010
320 10

6 53E+01
1 48E-04
3.383-11
1.24E-07

5 87E+01
8.33E-03
7.79E-03

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

1.2167E-05
2 6045E+OO
4 4241 E-04

I 8 34E+02 1.67E+03
64020 0006E+00 1A2E-01
640 20 0 OOE+00 4.39E-08
640 20 0 OE+00 5 79E-09
Aa6 20 go 0 OO+rO 8 09-08

2.834-01
8 78E-08

0n In
u ,u v"VL10v0vv 0

8 32010 640 20 0 C
3 32010 64020 oe
7 32010 640.20 0 (C

OOE+OO E-05
E-05 Thermal Power
-05s Nominal Heat Bounding

E4,
1 5925E47 11920 640g20 1 02E-04 Output < Heat Output
l D:So, u, v 000

U-235
U-236

-26194E-06
1.2693E-05

320 10
320 10

0D0u
640.20

8 61E-03 9 45E43 j (Watts) tWatts)
8.13E-03 t 16,01 373E001
5.89E-03 Total Total-P A-- 1 U

32010
u

2 6060E+00
ides

ML'

640.20 OOE+00 8 34E+02 1 67E+03
1 15E+03 2 31E+03

1asis for Parameter Drtferences:

,5

Template Selection Summary
From SFD Used

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding SST SST

OL HM Constituents u U
BOL Enrchment % 19 97350572 10t^201

I mpSummary _________ d)
From SFD Estimated

Nomial 32010 296.41t
Boundg 40I

lasis for bumup used In estimate:

Wmeal bupW ben directly lrom SF0 (="Mead 010 M41

hiudM gn barpstsumtieto be twce eceial bunup~

FChecks
E stimatvted tumuP/

Srimlflph j Gwven Sumup Estimnated E0L HM/Given EOL HMt
04. 31 02 0

I Bounding I - - 0881
'Reactor shutdown, core removal, storage, shipping or other date contirmrwig hiat irradation ceased for fuel

'Total bumup for all fuel associated with hs worksheel must be dkvKed by OL heavy metal mass to get specific bumup values (MlwMd T

I. DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet
LFuelandTemplate Informfion_,,

Fuel Name: TRIGA SM 8.520 DOW
SNF ID t 251

Fuel Units & Descr 77. ELEMENT
Heavy Metal Mass: BO=15 015kgS EO114 63kg
ROD Storage Site: INEEL

'Fuel decay strt date 2035
Estimates as oft 2030

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

Template B0L Heavy Metal Mass (MT): 0.000195
Temolate Decay TIhe S yeas

Estimated
Canister usage

18-x1 0'
0 69

lI. Ftimates - m x xb b Y. yb Gamma Sources

Photon Total
CUMWd From Nominal Bounding Fuel Initial Activty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - Template Fuel Bumup (MWd)' Bumup (MWd)' (CD) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 8 5173E-10 367 52 735 05 0 00E+00 3 13E-07 6 26E-07 Avg MeV
Am-241 1 8331E-03 36752 73505 000E+00 674E-01 1 35E+00 00150 1188E+14
Am-242m 1 4129E-06 36752 735_05 000E+0O 19E-04 1_04-03 00250 2614E+13
Am-243 1 4774E-07 367 52 735 05 0 OOE+00 5 43E-05 I 09E-04 0.0375 2226E+13
C-14 12871E-04 36752 73505 000E+00 473E-02 946E-02 00575 2.285E+13
C1k36 2 8120E-06 367 52 735 05 0 00E+00 1 03E-03 2 07E-03 0.0850 1 416E+13
Cm-243 1 7940E-07 367 52 735 05 0 00E+00 659E-05 4 32E-04 01250 1 028E+13
Cr-244 1 6962E-06 367 52 735 05 0 00E+00 6923E-04 1 25E-03 02250 1 201E+t3
Co-60 1 2839E+00 367 52 735 05 0 00E+00 4 72E+02 9 44E+02 0 3750 6.094E+02
Cs-134 9 0541E-42 36752 73505 000E+00 333E+01 6 66E+-1 0175 8102E+t3
Cs-138 2195E-05 367-52 735 05 000E+00 1.18E-02 2 37E-02 0700 3477+12
Cs-137 27564E+00 36752 73505 000E+00 101E+03 203E+03 12500 7061E+13
Eu-154 1 5368E-02 367.52 73505 000E+00 565E+00 9 13E+01 17500 4707E+10
Eu-155 2 9293E-02 367 52 735 05 0 00E+00 1 08E+01 215E+01 22500 7587E+t0
FeS-5 72758E-01 367.52 73505 000E+00 2984E+02 6+0 27500 6021E+08
H-3 1 1111E-02 36752 73505 000E+00 4108E+00 8317E+00 31 7007E+07
1-129 7 3614E07 367 52 735 05 0 00E+00 2.71 E164 0 42E74 5 oo 3.946E+02
Kr-85 2 5263E-11 367 52 735 05 0 00E+00 9 28E+6 1 I09 1 36E+02 78 4 467E+01
Np-237 1 2427E6-0 367.52 73505 000E+00 4.57E-4 0§13E844 107 5089E+00
Pa-231 381647-09 36752 73505 000E+00 42E-06 253E6-0
PU-210 7 3880E815 367 52 735 05 0 00E+00 2.72E-12 5 43E-12
Pm-147 2 2023E+00 367 52 73505 000E+00 7 73E+02 1 8 5E+03
Pu-238 1 0353E-03 367 52 735 05 0 00E+00 382E-01 7 63E-041
Pu-239 5293E4-03 367 52 735 0 00 6 E+00 2 03E+00 4 06E+00
Pui-240 2 1278E-03 367 52 735 OS OOE+O0 7 82E-01 I 56E+00
Pu-241 1 0195E-01 36752 73505 000E+00 3475E+01 749E+01
Pu-242 2 312E-07 367 52 735 05 0 00E+00 460E35 40 1 t0E4T
Ra.226 5 2782E1 14 367 52 735 05 000OE+00 1.94E-11 3 88E-11I
Ra-228 1 9338E 10 367 52 735 05 000OE+00 7.11E408 I 42E407
Ru-106 9 1684E402 367 52 735 05 000OE+00 3 37E1+011 6 74E+4t
Se-79 I 3018E405 367S52 735 05 0 00E+00 4.78E403 9 57E403
Sn-126 1 2167E405 367 52 735 05 0 00E+00 4 47E403 8 94E403
Sr-90 2 6045E+00 367.52 73505 000E+00 957E+02 1 91E+03
Tc-99 4 4241E404 367 52 735 05 000OE+00 1 63E-01 3 25E-01
Th-229 1 3713E-10 367c52 73505 00E+00 5.04E28 + 01E37
Tn-230 1 B090E-11 367 52 735 05 0 00E+00 6 65E409 I 33E408
Th-232 2 5278E-1 0 367.52 735 05 0 00E+00 9-29E-08 I 86E407
TP-208 1 6947E408 367 52 735 05 000DE+00 6.23E406 1.25E405
U-232 4 8737E-08 367S52 735 0S 0 00E+00 1.79E405 3 58E-05 Thermal Prnver

U-233 1 2203Eeu7 367 52 735e05 000OE+00 4c48E405 8 97E405 No__na_ host Bounding
U-234 1 59251E47 367S52 735 05 0 00E+00 5.95E405 1 17E404 Output HeatOutput
U-235 -2 6194E406 367S52 0 00 6 49E403 5.53E403 6 49E403 (watts) (Watts)
U-236 1 2693E-05 367 52 735 05 0 00E+00 4 67E403 9 33E403 2.14E+01 428E.+01
U-238 -3 6331E408 367S52 0 00 4 04E403 4 02E403 4 04E4-3 Total Total
Y-90 2 6060E+00 36S 3 5 0 00E+00 9 58E+02 I 92E+03
Other Radionuclides I 33E+03 2 65E+43

IU. Temlte Sdlcnci Summv. Bura up Swnury and Clieck, s)

Template Selection Summary
From SFD Used Basis for Parameter DIfferences:

Reactor Moderator LW AND u ZRC HYDRIDE LW AND U 21RC HYDRIDE
Fuel Cladding SST SST

BOIL HU Constituents U U
BOL Enrichment % 20 10 to 201

Bumup Summary (MWd) Basis for bumup used in estimate:
From SFFD Estted

Nomi al 219 50 367.53 binup calojated froml te "ean metal mass desWW
Bounding- 735 0 n bSN assted te toe Nsre mnal tiari.

Ctweckes

Estimated Burnupl

.GBumup WWIph72 Given Bumup Estimated EOL HM/Given EOL HNM
.o1a 07.----i-1-x|

Boundtmg 1 1

'Reactor shutdown. core removal. storage. shipping or other date confirming that Irradiation Ceased tor tuel

aTotal bmup for all fwu associated with ths worksheet must be dvided by BOL heavy metal mass to get specific bmup values (MWd`MT)

13
Ij

U
Li
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Fuel Radinnuclde Inventorv Worksheet

'L'Fn and Temrplate Inforrioln r_
Fuel Name TRIGA STD 8 520 ENGLAND

SNF ID # 485
Fuel Units & Descf: 84 - ELEMENT
Heavy Metal Mass: BOL=16 187kg EOL=15.826hg
ROD Storage Sne- INEEL

'Fuel decay start date 2010
Estmates as of- 2030

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

Template BOL Heavy Metal Mass (UT) 0 000195
Temntate Decay Tase 20 years

Estimated
Canister usage

18x07

M

tl. Fsbmiates - m X Xi, b Yn Y. I Gamma Sources

CilMWd From
Temr lat

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup(MWd9 Bumup(MWd) (C) lnventones(Ci) InventonesC),- .. .. ..

I Ac-227
Ami-241
Arn-242m
Am-243

I -14

Cm-243

Photon Total

Energy Photons/sec
Group - (bounding)

Avg MeV

00150 7 905E+13

0 0250 1 645E+13

Li UtJ�+lA) i L
E-09 394Z39 788 78 (
-03 394 39 788 78 (

E-06 394 39 788 78 I

U~~~ .V+U

E403

1 4753E-07 394 39 1.1 6E-04 0 0375 1 425E.13

1 2847E-04 394.39 5 07E-02 1 01E-01 - 00575 I 534E+13
1 lIE-O3 2.22E-03 0 0850 9258E.12

o 492E-05 983E-05 I 01250 6051E.12
2 8120E-06 394 39
1 2465E-07

Cm-244 9
Co-60 1 ;
Cs-134 5 8

5564E-07 0 OOE+OO 3 77E-04 7.54E-04

0 OE+00 7 05E+01 1 41E+02

S4 39 788 78 0 0E+00 2 31E-01

0o250 7 949E+12

0.3750 3484E,12

0.5750 S 730E+13

OSS8o 64596,11

12500 1.070E+13

1 7500 1.659E+10

i

Cs-1 35

;_Cs-137

3439 78878 O OE+00 I
394 39 788 78 OOE+00

E-03 394 39 788 78
3.6045E-03 394 39 E+W0 2 84E+00 22500 5716E+07

tA185E-02 394 3 E+W0 5 59E+00 I 12E+01 1 27500 6297E+05

-I-t-3
I 1-129

4 7895E-03 00WE+00 1 89E+WD 3 78E+00 3 5000 3 505E+03

OoE+00 2 91 E-04 5 81E-04

78878 000E+00 3 786.01
-_ 3, 78878 0n nprann 4.957

| w 37 vW~~~ -: - -0 - -v -LT

Pa-231 394 39 78878 0 00E+00 2J7

Pb-210 58000E-14
Prn-147 4 0075E-02

_ Pu-238 92256E-04
Pu-239 5 5278E-03

394 39 78878 C

394 39 788 78 316E+01
394 39 11 7728E-01

394 39 2.18E+00 4 36E+00

Pu-240 2 1248E-03 I 838E-01 1 68E+00

Po.2A1

I Ra-4
-42

788 78 0 00E+00 I 95E+01
788 78 0 00E+00 912E-05
788 78 0 00E+00 9 67E-11
788 78 0 00E+00 9 47E-08

Ru-i 06
Se-79

2 4015E-10
3 0602E-06
1 3015E-05

394.39
39439
394.39

3 91E+01
1.82E-04
193E-10
1.89E-07
241E-03

513E-03 1 03E-02

t
Sn-126 1 2
Sr-go 1 .
Tc-99 4 4
Th-229 3 0

165E-4 439 78878 0 00E+00 4 80E-03
4.39 788 78 0 00E+00 719E+02
4.39 78878 000E+00 1 74E-01
4.39 78878 000E+00 122E-07

9 60E-03
1.44E+03
3 49E-01

Th-230
Th-232
Tl-208
U-232

394.39
-3oS -so

788 78 0 OOE+00
788 78 0 006+00

, v: vu , w, v v vv

1.5820E-08 394 39
394 39
394 39

788 78 0 00E+OO
788 78 0 OOE+00
788 78 O00E+00

1 99E-07
1 25E-05
3 36E-05 Thermal Power

_ -a___ ..

1.9955E-07 394 39 7.87E-05 1.57E-04
5 90E-03 6 93E-03

fNomm-l Heat 13ounding

Output Heat Output
(Watts) (Watts).9 A6qd1wE 304 39

w v, .v V A

U-236 12693E-05 394 39 788 C 501E-03 1.OOE-02 I 9.-7E+^O 1 S7E+O1
'00 -' o^ArarA __l T+

-~ ~ ~ L o u j a r - u n 4 a
U-238

~- Y-90
- OthserF

I Jk9d`1F.

1adlonuctides

snplate Selecton Ssarnuwr, F

O 00 4,36E-03 4 35E-03 43E1
78878 0 00E+00 7.19E+02 1 44E+03

7.59E+02 1.52E+03
I . ^ >- - -

I otai I otal

em Slection Summary
From SFD Used IH

1 Reactor M deratorHDE LW AND UUZZC HYDRIDE

_FeCtdin Sa SaT
B0OL HM Constrtuents lU88n81 0oX

6 1 U C

�15 Tor

I i
Burnup Summary (MWd)' B asis for bumup used in estimate-

From SFD Estimated

Nominal 3943 344 81 Noran tphbaken diectiy romn aF0 (converted b MWd)

Bounding 788 78B8aondin 7 nup assired It be Wme ooranit bsueP

Checks -

Estimated Burnupf
Bumup Muftipluer Given Bumup Estamated EOL HM/Given EOL HM

Nominal 0 71 087 18
Bounding 1 431

'Reacor shutdown, Core removal storage, shipping Or other date confifrnisg that irradation ceased for ueW

'Total burnup for all fe assoated With this worksheet must be dided by 80. heavy metal mass to get specific bumtup values (MWdiT)

- DOE/SNF/REP-078
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Fuel Radionucide Inventory Worksheet
L Fuel and Template Information , M

Fuel Nane TRIGA STD 8,/20 FINLAND
SNF ID t 472

Fuel Units & Desc-. 102 -ELEMENT
HeavyMetalMass: BOL.19.89kg EO=19686kg
ROD Storage Ster INEEL

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

Template: TRIGA-SS (LWAJ Zrx. SST. 10 to 20., U)
'Template Bumunp(MtW :) 6.65

Template SOL Heavy Metal Mass (MT)h 0 000195
Temolate Decay Time 20 vears

Estimated
Canister usage

18sX10
092

11. Fstimaxtes in X. xb b Y. Yb Gamma Sources

Photon Total
COAtWd From Nominal Bounding Fuel Initial Activity Nontinal Fuel Bounding Fuel Energy Photonstsee

Radionuclide Template Fuel Burnup tMWd)? Bumnup (IMWO) (Ci) Inventortes(Ci) Inventories(CI) Group (bounding)
Ac-227 2 6436E-O9 194 74 389 48 0OO0E+00 5 15E-07 1 03E-06 Avg. MeV
Am-24t 3t1429E-03 19474 38948 OOE.0 b 243-O5 482-E+00 00150 32903E+13
Am-242m 3195E4-06 194 74 389 48 0 OOE+OO 2157E-04 5 14E-04 0 0250 8125E+12
Am-243 1 4753E-07 19474 38948 OOOE+00 287E-05 5 75E-05 00375 7039E+12
C-14 5 2847E-04 19474 38948 O0E+00 21 OE-02 500E-02 00575 72572E912
Cl-36 228120E-06 19474 38948 000E+O 5648E-04 1 IE-03 00850 43571E+12
Cm-243 12465E-07 19474 38948 O0E+O0 243E-05 4 85E05 01250 2988E+12
Cm-244 95564E-07 19474 38948 OO0E+OO I 86E-04 3 72E-04 02250 3925E+12
Co-60 17804E-01 19474 38948 002,00 3748E+01 696E+0 023750 12720E+12
Cs-34 5 8692E-04 19474 38948 0 00.00E+O 2 t4E-01 522-001 0.750 2829E+13
Cs-135 32195E-03 19474 38948 000E+00 627E-03 1 25E02 08500 3t189E+11
Cs-137 79489E+8 0 194 74 389 48 0 00E+O0 3 E+02 7 59E+02 12500 5285E+12
Eu-154 4 5895E-03 194 74 389 48 0 O0E+00 8 94E-01 3 79E+00 17500 8 194E+2 0
Eu-155 36045E-03 19474 38948 000E+00 702E44- 40E+00 110500 2.822E+07
Fe-SS 1 4185E2-0 194 74 389 48 0 00E+O0 2 76E+OO 552E+O 747500 3611E+o
H-3 4 7895E043 194 74 389 48 0 00E+00 9 33E-11 2 87E+0 3 5000 1 748E+03
1-129 7 36804E7- 194 74 38948 0 00E+00 7 43E804 287E41 4 S00 2147E+02
Kr-85 95820E-042 194 74 389 48 0 00E+00 1 87E+01 3 010000 2427E01
Np-237 I 2552E-06 194 74 389 48 0 00E+00 2 44E404 4 89E5 4 " 0000 763E+00
Pa-231 7 0408E-09 194 74 389 48 0 00E+00 1 37E4-0 2 74E-0
P-210 548000E-14 19474 38948 000OE+00 03E-1t0 226E-t1
Pm-147 4 0075E32 2 194 74 389 48 0 00E+00 7 80E+OO 1 56E+01
Pu-238 9 2256E-43 19474 38948 0 00E+00 4 80E-11 359Et-11
Pu-239 4 527E-03 194 74 389 48 0 00E+00 1 30E+0 1 2.15E+00
Pu-240 2124E-03 19474 38948 000+00 424E-01 8428E-01
Pu-24t 4 954942-0 194 74 389 48 0 00E+00 9 65E+00 7 93E+t0
Pu-242 23124E-07 19474 389 48 00-E+00 4850E-05 9601E-03a
Ra-226 2 4526E-13 19474 38948 000E+00 478E-101 9 355E-11
Ra-228 2 4015E-10 194 74 389 48 0 00E+00 4 66E-08 9 35E-48
Ru-1086 3 0602E406 19474 389 48 000OE+00 5 96E404 I 19E403
Se-79 - 303E3-05 194 74 389 48 0 O5E+00 2 53E4-03 5 07E43
Sn-126 I 2165E405 194 74 389 48 0 O0E+00 2 37E403 4 74E403
Sr-90 18226E+00 19474 389.48 000E+00 355E+02 7.10E+02
Tc-99 4a4241oEue4 19474 562E.02 7572E-01
Th-229 30D962E-l10 194 74 389 48 000DE+CO 6 03E408 1t21E-07
Th-230 4 2346E-tt t 94 74 389 48 00O0E+00 825E409 It65E-08
Th-232 2 5278E-1 0 194 74 389 48 000DE+00 4 92E408 9 85E-08
Tl-208 I -5820E408 194 74 389 48 0 00E+O0 3 08E-06 6 16E-06

U-232 4e2647ES-8 S 94 74 38948 0e00E+OO 8c30E406 I166E-05 ThermalcPower
U-233 1 2211E407 194 74 389 48 000DE+CO 2381E45 4 76E405 Nominal Heat Bounding
U-234 t 9955E407 194 74 389 48 0 00E+00 3 89E405 7 T7E-05 Output Heat Outpout
U-235 -2 6194E406 194 74 0 00 8 60E403 8 O9E403 8 60E403 (Watts) (watts)
U-236 I 2693E405 19474 389 48 00O0E+CO 2 47E403 4 94E403 4.87E+00 9 74E+00
U-238 -3 6331E-08 194.74 0 00 5 35E403 5 34E403 5 35E43 Total Total
Y-90 17 at 241E+00 194 74 389.48 000OE+00 3 55E+02 7.10E+02
01her Radtionuclides 3 75E+02 7.50E+0
Ml. Ternpbate %kdectin Summary. Burnup Stmenz7 anci Checkis 8-s~<

Temptaite Selection Summary
From, SFD Used Diffstor Parameter Derences:

Rator eratotrr LWANDOUZRC HYDRIDE LW AND UZIRC HYDRIDE
Fuel Cladding SST SST

SOL HU Constd[uents U U
sOL Enrichment % 20 00000041 10 to 201

Bumup Summary (MWd) Basis for bumup used in esltmate
From SFD Estimated

Nomint l1936 194 74 Nomnal hmv caited frit tre heavl metal mass destoyed
soundng 389 48 saBouhdtn a eddtohe Oncemna tantu

Checks

Estimated Bumupt
Suneup MUtiper Given Bumup Estimated EOL HM/Given EOL HM

Nomina i 290 1 0t 0 0
sounding I 57S

'Reactor shutdown. core removal, storage. shipping or other date confirming that irradlation ceased for tuet

'Tota buimup tor ali fuel associated with this worksheet must be dvided by OL heavy metal mass to get specific bumup values (MW6idT)

U

J
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tempnateltnformation , 2 1
Fuel Name TRIGA S0D 8.5120 GA

SNF ID 4: 244
Fuel Units & Descr: 114 - ELEMENT

Heavy Met Mass BOL.2223kg EOL=19 688kg
ROD Storage Site INEEL

'Fuel decay start date 1982
Estimates as of 2030

Template TFtGA-.SS (LW/U-Zra, SST. 10 to 20% U)

'Template Burnup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 000195

Estimated
Canister usage

18"x1'
1 1 _03_

xI.Fstimtes m X.. b Y. Y. Gamma Sources

1 Photon Total

Radionuclide

Ac-227
Am-241

CUMWd From Nominal Bounding Fuel Initial Activity Nommal Fuel Bounding Fwl =nergY .Rtoonsisec

Template Fuel Bumup (MWd Burnup (Uwd)e (CO) Inventones(Ci) Inventones(Ci) Grup .(bounding)

6.703SE-09
3 9068E-03

0 ;+0 16E0 0v1 MEeV

0 DOE-iO 9 48E+00 0 0150 3 3D^E+14

Am-242m 1.2325E-06 0 00E+00 2 99E4 0 0250 7 039E+13

Am-243 4.853 61 0 00E+00 00375 6t16E+13

C-14 4,853.61 0 C 401 0 0575 6589E413

ra^5fi 2A426 80 4,853 61 0 C 1 .36E402 0 osS0 3 91SE213

Cm-243 2.426 80 4.85361 4.20E044 0 1250

Cm-244 E07 2,426 80 1t31 E-3 2 61 E03

E42 2,426.80 O 6 04E+01 .13
!.14

3 8030E06 0 COE+00 9 23E-03

Csw135
"k-' Cs.137

3.2195E-05 O COE+00 7 81E-C 0 8500 2.549E+12

1.378 4,853 61 0 OOE+00 12500 9t93E.12

Eu-154 1.371

Eu-155 4 4
; Fe-55 2.6

H-3 2 I
1-129 7,
K Kr-85 3 6
Np-237 1.2

1 Pa-231 t 2

& I Pb-210 3 5
r Pm-147 7 e

Ii Pu-238 8 t
- Pu-239 58'

Pu-240 2.i

3 80 4,853 61
3 s0 4,853 61
6 80 4,853 61

OOEE+00 E+00

2 15E+00 22500 5 42E.07
27500 6616E+10

1 27Eru0 2- 75002.421 ____ ____ .I

0647E-03 2,426 80
3684E-07 2,426 80
6346E-02 2,426 80
2844E-06 2,426 80
2352E-08 2,426 80
5338E-13 2,426 80
6346E-04 2.426 80
1970E-04 2,426 80
5248E-03 2,426.80

4,853 61 0 OOE+00 - 5 01E+00 1 OOE+01
0 OOE+00 1.796403 3 5BE-03
0 OOE+00 8 82E+01 1 766E-02
0 0OE+00 3 12E-03 6.23E-03
0 O0E+00 3 OOE-OS 6 COE-05

35^A^^

E+01

4.853 61 0 006+00 8 .

4,85361 0 OOE+00 1 8
4,853 61 0 OOE+00 I G
4.853 61 0 OE+00 1.3

l 3 71 E+OO
0 3 98E+0O
1 2 63E+01

2,3128E-07
9 6481 E-13

2,42680 4,853 61 0OOE+.00 5 15E+00 1 03E+01t

2,42680 4,85361 0OOE+00 5 84E+01 1 17E+02

2,426 80 4,853 61 0 OOE+00 S 61E.04 I 12E403

2,426 80 4,853 61 0 OOE+00 2 34E409 4 68E-09

2,42680 4,85361 OOOE+00 611E-07 1.22E-06
Ra-226
Ra-228 2.5188
Ru-106 1 0214 2,426 80

Se-79 I3014E-05 2,42b 8U
Sn-126 1.2164E-05 2,426 80

4853 61
4,853 61
4,853 661
4,853 61

0 2 48E-07 4 96E-07
I 3.16E-02 6.32E-02
I 295E-02 5 90E-02
0 3.1 OE+03 6.1 9E+03

Sr-90 .2762E+00 2,426 80
4 4241E-04 2,426 80
5 9684E-10 2.426 80

4,853.61 0 OOE+00 1.07E+00
4,853 61 0 0OE+O0 1 45E-06
4,853 61 0 OOE+00 2 28E-07
4,853 61 0 O0E+O0 6 13E407Th7AP| ncoc

9 3880E-1 1
2.5278E-10
1 .3723E-08
3 6932E-08

Tl-208
- U-232

U-233

4,953 61 0 OEeGOD
2,426.80 4,853 61 00

2,426 80 4,853 61 0 C
2.426 80 4,853 61 0.A

OOE+OO

6 66E-05 O
I 79E-04 I Thermal Power

5 93E-04 Nominal Heat Bounding
t125E-03 outpaut Hemt outut

U-234 2.5714FEO7
U-235 -2 6194E-06
U-236 1.2695E-05
LL-238 -3 63316E-08
Y.90 1.2765E+00

2,426 80 000 961E-03 3.25E-03
2,426 80 4,853 61 0 C

2,426 80 0 00 5 .
2,426 80 4,853 61 0 C

9 61 E403 (Watts) (Watts)
6 16E-02 t90E+01 7.80E.01

5 98E-03 Total Total
3.1 OE+03 6 6-E203
3.34E+03 6 67E0

Template Selection Summary U_ d

-From SF0 -Usedi R eactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRI
Fuel Cladding SST 55T

B0L HU Constituents U U

BOL Enrichment % 20 10b0201

i Bumup Summary _M__d)__Es___

Ninia |758291 2 426

B!uCcnd r 1 4 853

|Checks

.tBasis for Parameter Differences-

iBasis for burnup used in estimate:

5 N8^ r hintip cakdaiete dan te eavy rnetal mass destoyed

36l1 BotndI i bap assuned bo be flet romral Wamp _
.

:1 ---
Estmated Burnupt

Burnup tfultiplr Given Bumup I Estimated EOL HWGiven EOL HM

Nominal [ , 3x20 32 1 1 0o

Boundin92 1 6 401I

'Reactor shutdown, core removal, storage, shiPpini Or other date monfemrig that Irradiation ceased for fuel
2
TotaJ bunup for at uei assodated wIth this worksheet must be dvided by BOL heavy meta mass to get specihc bumrup values (kMISdMT)

March 2003
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Fuel Radlonucide Inventory Worksheet
L Fald and Template Inforsmtions, _, _9-,,

Fuel Name. TRIGA STO 8 5/20 GERMANY
SNF ID #- 305

Fuel Units & Deser 15 - ELEMENT
Heavy Metal Mass 801.2 925kg, EOL=2 85kg
ROD Storage Site: INEEL

'Fuel decay stint date. 2010
Estimates as of 2030

Template TRIGA-SS (LWAJ-Zrx, SST, 10 to 20%, U)
ITemptate Bumup(UWd). 665

Template BOL Heavy Metal Mass (MV- 0.000195
Teolate Decay Tme- 20 vears

Estimated
Canister usage

18 X10
014

IL FAstontes a -.-... 1M .. m x. x , b y. - yb I Gamma Sources

Photon Total
Nominal Bounding Fuel Initial Actvity Nominal Fuel Bounding Fuel Energy Photons/secCiVMWd From

Radionuclide Template Fuel Bumup (MWd)r Bumup (MWd)' (Cl) Inventones(CI) Inventone
Ac-227 2 6436E-09 40 09 8019 0 OOE+00 1 06E-07 2 12E-C
Am-241 3 1429E-03 40 09 8019 0 OOE+00 1 26E-01 2 52E-C
Am-242m 1.3195E-06 4009 8019 OOOE+00 529E-05 106E-C

esCI) Group (bounding)

04 0 0250
319 0 OOE+00 5 92E-06 1 18E-05 00375 1 449E.12

15E-03 I 03E-02 I 00575 1.559Et12
2 25E-04 00850 94ttE,1t

Cm-243 01250 6.151E+tt
Cm-244 9 5564E-07 0 2250 8081E+tt
Co-60 1 7880E-01 4009 80.19 3 542E+t I
Cs-134 5 8692E-04 4009 8019 0 OOE+00
Cs-135 32195E-05 4009 80.19 0 OOE+00 I 291-03 2 58E-03
Cs-137 1 9489E+00 40 09 80-19 0 OOE+OO 7.81 .+01 1 56E+02
Eu-154
Eu-155
Fe-55
H-3

4 5895E-03 4009 80.19 0 OOE+000 84E-01 3 6E-01 1 7500
80 19 0 O0E+O0 45E-01 2 89E-01 2.2500 5 810E+06

1-129 7 3684E-07 4009 - 8019

114E+00
3 84E-01
5 91 E-05
7 68E+00
1 01E-04

2 7500 6 402E+04
3 5000 3 52E+02

4 348E+01 bKr-85 9 5820E-02 40 09 8019 0 OOE+00 3 84E+00
Np-237 1 2552E-06 40 09 80 19 0 OOE+00 5 03E-05
Pa-231
Pti-210
Pr-147
Pu-238
Pu-239

7 0406E-09 40 09 8019 0 0OE+00 2 82E-07 5 65E-07
40 09 8019 0 OOE+00 2.33E-12 4 65E-12

80 19 0 OOE+00 1 61E+00 321E+00
3 70E-02 7 40E-02 U

Pu-240 2 1248E-03 40 09 80 19
Pu-241 49549E-02 4009 8019 0OOE+00 1 99E+OO 3 97E+00

2 3128E-07 40 09 8019 0 OOE+00 9 27E-06 1 85E-05
40 09 8019 0 OOE+00 9 83E-12 1 97E-11

1 93E-08
Ru-t 06 3 0602E4-6
Se-79 1 3015E-05 4009 a019 o
Sn-1 26 12165E-05 4009 8019 OOE+00 488E-04 9 76E-04

1 8226E+00 40 09 8019 000E+OO 7.31E+01 1.46E+02
3 09 80 19 OOE+O0 1 77E-02 3 55E-02

2 4E-08
Th-230 3 40E-09
Th-232 2.5278Et10
Tt-208 t5c20E-08
U-232 42647E-08
U-233 1221E4-07
U-234 1 9955E-07

40.09

4009 80 19 0 OOE+00 8 C
U-235 -26194E-06 4009 000 26E-03 1.16E-03
U-236 12693E-05 4009 80 19 0OOE+00 509E-04
U-238 -3 6331 E-08 40 09 0 00 7 86E-04 7 85E-04

t26E-03

Thermal Power
Nominal Heat Bounding

Output iHeat Output
(Watts) (Watts)
1 OOE.00 3.01E+OO

Total Total
1 824

Ill. Tem plae Selection Summe
Template Selection Summary

Fi
Reactor Moderator LW AND I

Fuel Cladding _

BOL HM Constituents
BOL Enrichment % 20

1E+00 4009 8019 OOE+00 731E+01 146E802
7 72E+01 1 54E+02

B Burnup Sunumury, and Checks - _-_, - - f fI_ _ _ _ _ _ _ _

SFD Used Basis for Parameter Differences:
RC HYDRIDEI LW AND U ZIRC HYDRIDE IU

Bumnup Summary (MWd)_ Basis for burnup used in estimate:
From SF0 Estirteod

Nominal 2851 4009 NoMrral burp Culcalted ths the heavyMetal mass destoyed
Boundmg 801 9 BflrdliN btr assurned to be twxe rnal barsi

Cechks

Estimated BuSrupl
Bumup Mullti le Given Bumup Estimsted EOL HWGlven EOL HM

Nominal 0 40 141 it0
Bounding 0 80

'Reactor shutdown. rore removal, storage. shotppiig or other date cornniming that irradaton ceased for fuel

'Total bumuop for ali tuel associated with this worksheet muot be dvided by 8OL heavy metal mass to get specilic bWrup values (MWdUMT)

U

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

t l Fueit and Template Inf aboui , ^Estimated
Fuel Nadme TRIGA STD B520 GERMANY 'Fuel decay start date 2010 Canister usage

SNFtID 474 Estiriteseas of 2030 185x0

Fuel Units & Detcr 70- ELEMENT Template TRIGA-SS(LWdU-Zrx SST 10 to 209. U) | 063 |

Heavy Metal Mass: BOL=1365kg EOL-13 377kg Template Burnup(MWd) 665

ROD Storage Site INEEL Template OL Heavy Metal Mass (Mt 0 000195

- Template Decay Time 20 years

11. Estimnates In m X. Xb b _ yY. Y. Gamma Sources

Photon Total

Ca/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd)
t Bu-up (MWd)' -(Ci) - Inventones(Ci) Inventonesi() Group (bounding)

Ac227 26436E-09 26061 52122 0 00E+00 6 89E-07 138E-06 Avg MeV

Am-241 31429E-03 26061 52122 O0E+D00 8t9E41 1.64E+00 00150 5223E+13

Am-242m 1.3195E-06 260 61 521.22 0 00E+00 3 44E-04 6 88E-04 00250 1 0s7E+13

Am-243 tA753E-07 26061 521.22 000E+00 384E-05 769E-05 00375 9419E+12

1.2847E-04 26061 521.22 O0E+00 335E-02 670E-02 00575 1013E+13

C-428120E-06 26061 521.22 000E+00 733E4 47E-03 00850 6117E+12

nCm-243 1 2465E-07 26061 52122 0 0OE+00 3 25E-05 6 50E-05 0 1250 3998E+12

Cm-244 5564E-07 260 61 521 22 0 00E+00 2 49E-04 4 98E-04 02250 52253E+12

2Co-60 t 2606 521 22 0 0000 4266E+01 932E+01 03750 2315E+12

1Cs-34 58692E-04 26061 521.22 0006.00 13-5E-01 36 6E-01 015750 3786E+13

Cs-135 32195E-05 26061 521.22 0006+00 839E-03 1 68E-02 08500 4268E+11

Cs-137 569489E+00 26061 521.22 000E+00 508E+02 102E+03 12500 7072E+12

Eu-1t4 4 5895E-03 26061 521.22 0 00E+00 1 20E+0 2 39E+00 1750 1097E+10

Eu-155 30S-3260 61 522 000E+00 9 39E-01 I 88E+00 22500 3 777E+07

j Fe-55 14185E-02 26061 521.22 000E+00 32706+01 739E+00 21750 4161E+o

| H-3 4 7895-03 26061 52122 000E+00 1425E+00 2.50E+00 35000 2321E+03

Pu-129 21244E-03 26061 52122 000E+00 1.92E-04 384E64 50000 2793E+02

uKr-85 4956820E2 26061 521 22 000E+00 29OE+01 499E+01 7000 3156E+01

ND-237 125532-06 26061 52122 0 03E+00 327E-04 6254E-04 t10000 3591E+co

Pa-231 7 0406E-09 260 61 52122 00E+00 1 83E-06 3 67E-6

Pb-210 52801E-14 260 61 52122 0006+00 1 51E-11 302E-11

Pm-147 40075E-02 26061 52122 000E+00 1 74E+01 109E+01

ePu-238 12056-45 26061 52122 0.00E+00 2340E30 786-0

Pu-239 5 5271E-03 26061 52122 000+00 1 44E+00 2.88E+00

Pu-240 211248E.03 26061 52122 0 00E+00 5.54E-01 9 1E+00

Pu-241 4 9549E4-02 260 61 521.22 0 00E+W0 119E+01 2 58E+01

Pu-242 230128E1 26061 52122 000E+00 603E-05 t21E-04

Ra-226 24526E-13 26061 52122 000E+00 6 39E-10 I 2E-10

Ta-228 25078E-10 26061 52122 000E+00 626E-08 1.25E-07

Ru-106 30602E-06 26061 52122 0006+00 7 971-0 8259E0

I Se-79 426475E0 260 61 52122 0 00E+00 3 39E-03 6 78E422 -

USn-126 12165E-05 26061 52122 000E+00 3.17E-03 634E-03

Sr-go 1 8226E+-0 26061 52122 0006+00 4 75E+02 9 50E+02

- -2 64241946-0 26061 02500 I 15E-01 2331E-01

Th-229 3.92-0260 61 52122z 0 00E+00 8 07E408 1 61E407

Th-230 42-346E-1 1 260 61 521t22 000+00 1 l0E-08 214

Th-232 2 5278E-10 260 61 52122 000OE+00 6 59E408 1.32E-07

Ti-208 1s20E-08 260 61 52122 08006.00 3312-0 825E-06

24-232 4637E-08 26061 000 3676+03 1.13603 236745 Totermal PoTer

U-233 1221 1E407 260 61 52122 000E00 31E5 6645 Nrinlta orem

U-234 1 9955E407 260 61 52122 0 00E+00 5.20E-05 1 OAE4D4 Otput FHeat Output

U-235 ~ 6194 E-06 260 61 000 590E3 5.22E4 590E403 (wfs (Wt)

U-236 1.2693E405 260 61 521 22 000OE+00 3 31E403 6 62E403 6.52E.0 1.30E+01

U-23383314 260 61 000u 3 67E4.3 3 66E-03 3 67E-03 Total Total

1-t241E+00 26061 52122 000E+00 475E+02 951E602

Other RadiounuclieS 5 00

w . Tanpbt.el&kction 9wsiry. Bitrratp Samriy mid Checks _

Template Selection Summary

Fronasis o Parameter Dieerences

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

Fuel Cadding SSTSST
BOL HM Constutuentas UU _

SOL Enrkicment %- 20 00000041 10 b 201

Bumrup, Summary (MWd)' Basis for bumup used in estimate:

- From SF0 Estimated_
Nominal 133 03 260 61N l atanu cabllalett tiembe-vy nea mass destyed

Bounding J 5212 airtdng tunup assured lo be nat eal bumt*

Checks
Estmnated Bumupf

Bumup Multwsiter Given Bumup Esatnated EOL HM/Given EOL HM

Nominal 056 1961 100
Bound ngI 112 _

'Reactor shtitown, core removal storage. slpPing or other date cornimnng that Irradation ceased or uel

2Total bmrup tor an fue associated whh this wosl-feet must be dvided by 8OL heavy metal mass to get speafic bum sv values (MWdMT)

DOEtSNFlREP4078 
March 2003

RevSNion O 
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infornation4 §< -j_ -,

Fuel Name. TRIGA STD 8 5120 HANNOVER
SNF D #- 473

Fuel Units & Descr 5 -ELEMENT
Heavy Metal Mass: BOL--0 9721g, EOL=0 95kg
ROD Storage Site, INEEL

'Fuel decay start date' 1999
Estimates as of: 2030

Template: TRIGA-SS (LWAJ-Zrx. SST. 10 to 20%. U)
'Template Burnup(MWd): 6 65

Template BOL Heavy Metal Mass (MT): 0 000195
TemplateDecay Tirie' 25 years

Estimated
Canister usage

F 005

. Fstimates - m Xa Xb , _ Y Yb Gamma Sources

CLIMWd From Nominal Bounding Fuel Intial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)" Bumup (MWd) (Ci) Inventoones(CI) lnventones(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 4 1459E-09
Am-241 3 5850E-03
Am-242m t 2899E-06

, ._ . _ _ _ . . _ .

E4O8 1 78E-07 Avg MeV
1 54E-01 o 0150 3 813E.12

21 48 42 96 54E-05 0 0250 7 927E+11
Am-243 1 4747E-07 21 48 42 96 0 00E+t 00375 6 877E.11
C-14 1 2839E-04 21 48 42 96 0 00E+00 7 406E+i I
CI-36 2 8120E-06 21 48 42 96 0 00E+00 6 04E-C I 464E+1 I

1.1038E-07 21 48 42 96 0 00E+00 2 37E-06
E-07 21 48 42 96 00OE+00 1 70E-05 3 39E-05

0 00E+00 1t99E+00 3 98E+00 0 3750
Cs-t 30 0E+00 2 35E-03 4 70E-03 0 5750 2780E+12
Cs-135
Cs-137 1.7368E+00 21 48
Eu-t 54 3 0677E-03 21 48 42 96 0 00DE+

E-04 1 38E-03
E+01 7 46E+01
E-02 1 32E-01
E-02 770E-02
t-02 1.61 E-01

1-2500 30645E+11
0 8500 2984E+10

1 7500 7768E+08
Eu-I 55
Fe-SS
H-3
1-129
Kr-85

1 7925E-03 21 48 42 96 0 OOE+00
3 7444E-03 21 48 42 96 0 0OE+00 8 04E

0 OOE+00 7 77E-02 1 55E-01
0 OOE+00 1 58E-05 3.17E-05 5.oooo 2.289E+01 L2 98E+00 I 70oo0o 2s584E+o

ND-237 1 2662E-06 5 44E-05 1.0000 29 39E-01
Pa-231 9 1654E-D9 2148 4 3 94E-07
Pt-210 1 3728E-13 21 48 42 96
Pm-147 I 0702E-02 21 48 42 96 0 OOE+00
Pu-238 8 8692E-04 21 48 42 96 0 OOE+00 1 9DE-02 Ud 48 42 96 00OE+00 1 19E-01 2 37E-01

4 56E-02 9124-02
Pu-241 3 8962E-02 7E+00
Pu-242 2.3128E-07 21 48 42 96
Ra-226 4 6752E-13 21 48 42 96 0OE+00 It

42 96 0 0E+00 5 33E-09
42 96 0 E+00 2.12E-06

1 07E-08
4.23E-06

Se-79
Sn-126 12165E-05 2148

2148

04 5 59E-04
34 5.23E-04

Sr-90 I 6195E+00 42 96 0 OOE+00
42z96 0 00E+00Tc-99

Th-229
4 4241 E-04 21.48
42451E-10 21.48 42.96 0 OOE+00 9 1
61398E-11 2148 42.96 OOE+00 1.32E-09 2 64E9
2 5278E-10 2148 4296 0OOE+00 543E-09 109E-08
1 5098E-08 21 48 42.96 0.00E+00 324E-07 649E-07

5* -.4 0662E-08 91 AR=1 40 .1 u wtJuu a II-iJI 1 I75E-0 i nemial Power
fi . . , _ _ .

42 96 0 00E+00 2 62E-06 525E-06
0 wE+00 4 81 E-06 9 62E-06
4 16E-04 3 604-04 4 16E-04

Nominal Heat Bounding
I Output Heat Output

I (Wattsl (Watts)U-235 -2 6194E-06
U-236 1 2695E-05
U-238 -3 6331 E-08
Y-90 1 6195E+00
Other Radionucides

2 73E-04 5 45E-04 I 4.56E-01 9 12E-01

2 62E-04 I Total Total
2148

nar. sBurip Suwarv ard Clsheckas s 4, >-v
U -III'

From SFD Usd I
Rear Mrr IrLWAu2RH W uzRC HYDRIDE

Fu B ltuenZI SST SSA
B OL HU Constituents I I U -

Oasis for Parameter Diferences:

IJ
I BOL Enrichment%-I 19881481481 [ 1010 201 1

BEumup Summary (MWd)f Basis for bumup used in estimate:
From SFD Estimated

Nomnal 2.37 21b48 N uru Caoated t*ro e heavyrnel rnas dest
Boundng 42 96 u 90S M asssed bt tewosre romnal utrnuop.

IChecks

LI

Eslmiated Burnupt
_umu. Muultuer Glven umnu- I

.- j

Nomiald|
I Soundig I

Estrndaed EOL HWMGlven EOL HM
100o

Reactor shutdown, core removal, storage, shlpping or other date corifirmrg that irracaton ceased tor fuel

'Total bumup tor all lue assodated with tIis worksheet must be dvided by SOL heavy metal mass to get specifc tiynup values (MWdMT)

-
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Fuel Radionuclide Inventory Worksheet

IL Fnel and Template Intonnabon
Fuel Name- TRIGA STD 8 5,20 HEIDELBERG

SNF ID # 1044
Fuel Units & Descr 56 - ELEMENT
Heavy Metal Mass BOL-tO 713kg EOL10 556kg

ROD Siarse SRde INEEL

'Fuel decay start dale 2006
Estinates a of 2030

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

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

Estmated

Canister usage
18 110

050

M

L-1

Template Decay Time 20 years

t. Fshmtntes ' .. f m X. X, b Ya Yb | Gamma Sources
- --- ---.-- 1

C/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)O Burmup (MWd)c (CI) Inventories(Ci) Inventones(Ci)
Radioinuclide

Energy - Photons/sec
Group (bounding)

Avg MeV
00150 4185E+13
0 0250 8712E-12

2 6436E-09
U UCL+UU,

0 00E:+00 5, 52E-07 I lwl`i
3 1429E-03 0 OOE+00 6 56E-01

Am-242mn 1 3
Am-243 1 A
C-14 1 2

1195E-( 417 63 0 0OE+00 2 76E-04

181 417 63 0 00E+00 0 0375 7.547E+12

2847E-04 208 81 417.63 0 C o 0575 8119E+12

CI-36-
Cm-i24

2 8120E-06 208 81 417.63 1.1 7E-03 0 0150 4.902E+12

Cm-24

1 2465E-07 208.81
9 5564E-07 208 81
1 7880E-01 208 81
5 8692E-04 208 81

2-00E-04 3-99E-04
E-05 521 E-05

I 373E+01 7 47E+01

o012s0 3.204E+12

02z50 4209E+12
0.3750 1845E.12
0 5750 3034E+13
0 8500 3420E+11

O00E+00 1.23E-01 2.4!

Cs-135
Cs-137
Eu-1 54

3.2195E-05 417 63 OOOE+00 6 72E-03

1 94 417 63 0 00E+00 4 07E+02
417 63 0 00E+00 9 '

1.34E-02
8 14E+02
I 92E+00
t.51 E+00
5 92E+00

8 7856E+09

Eu-i 55
~~~~~--- -- - - - - - - -

208 81 417 63 0 00E+00 7 I 2.2500 3 026E+07

Fe-55 1.4185E-02
H-3 4 7895E-03

i 1-129 7.3684E-07
Kr-65 9 5820E-02

i No237 1.2552E-06

208 81 417 63 2 7500 3.334E+05

20881 417 63 2 OOE+00O 3 SuOO I _59E+D3

20 81 E-04 3 08E-04 5 0000 2236E+02

208 M 0 2 OOE+01 4 OOE+01 70

0 OOE+00 2 62E-04 5.24E-04 III

Pa-231
r Pb-210

I- Pm-147

Pu-238
V~ Pu-239

Pu-240
Pu-241
Pu-242
Ra-226
RRa-228
Ru-106

7 0406E-( 417 63 0 OOE+00 1 47E-C
417 63 0 OOE+00 1.21 E-

20 81 417 63 0 OOE+00
20 81
208 81
208 81
20 81

417 63 0 0DE+00
417 63 0 O0E+0O
417 63 0 OE+00

1t93E-01 3 85E-Ot
1.15E+00 2.31 E+00
4 44E-01 8 87E-01
1.03E+01 2 07E+0t

2 3128E-07
2 4526E-13

4 83E-05 9 66E-05
7.63 0 OOE+00 5 12E-1 I
7.63 00E+O0 50OIE-08

I 02E-10

581 417.63 0 OOE+OO 6 3

Se-79 t 3015E-05 20881
Sn-126 1.2t65E-05 20881

417 63 0 OOE+00
417 63 - 0 OOE+00 IE-03 5 08E-03

E+02 7 61E+02. - - . n --Sr-9O
Tc-99
Th-229

1.82261E+O
4 4241E-04
3 0962E-10

2u8 81
9 24E-02 1 85E-01

Th-230 42346E-11
Th-232 2 5278E-10
Tl-208 .5820E-08
U-232 42647E-08
U-233 1t221 t E-07
U-234 1 9955E-07
U-235 -2 6194E-06

20881 41763 0OE+00 647E-08
208 81 417 63 0 0OE+00 8 84E-09

20 81 417 63 0 OOE+00 5.28E-08

208 81 417 63 0 OE+00 3.30E-

20 881 417 63 0 OE+00 891E-06

I

E-OS_ Thermal Power
E-OS Nominal Heat Bounding20 81 417 63 0 OOE+00

203 81 417 63 0 0OE+00
208 81
20881

0400 4 57E003
417 63 0 OOE+OOU-236 1 2

U-238 -3 6
Y-go 1 8

- Other Rarinnuctides

zue 81 U ̂ nA I
208 8t
208t8 417 63 0 OOE+00

E-DS 833E-05
E-03 4 57E-03
E-03 5 30E-03
E-03 2 89E-03
.E02 7 62E+02
.+02 8 04E+02

Output H~eat Outpu
(Watts) (Watts)
5.22E400 1 04E+01

Total Total

wA A

Template Selection Summary
l 1 From SFD Used Basis for Parameter Dfferences:

Reactor Moderator Lw AND U ZIRC HYDRIDE LW AND U 2RC HYDRIDE

BOL HM Constituents U U |

1 BOL Enrichment % 19 72849245 10t b 2D t
U

I
L Bumup Summary (MWd)a 1Basis for bumup used in estimate:

From SF Estiated
Nominal 20881 149 fNcmeinatulsrp takes drecly from SF0D (re lod bMWd

Boundngde 417.e63tteaiN bturupassumed b be WtIeriWa burnt

Checks

Estimated Bumupt
Bumup Muliprfer Given Bump Estimated EOL HMIGren EOL HM

Nominal 0 07 099

Bounding 1141

Reactor shutdown, core removal, storage, shipping or Other date conlrminig that Irradation ceased for fe

aTot7 a burnsp for at eLYA assodated wfth tis worksheet must be dvided by BOL heavy metal mass to gel specitic bumup vakies (MWdrT)

March 2003
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Fuel Radionucide Inventory Worksheet
L Fuel and Teilate Information A

Fuel Name TRIGA STD 8 5120 INDONESIA
SNF ID 11 475

Fuel Units & Descr 174. ELEMENT
Heavy Metal Mass: BOL=333kg EOL=33251kg
ROD Storage Site: INEEL

'Fuel decay start date: 2010
Estunates as of: 2030

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

Template BOL Heavy Metal Mass (MT): 0 000195
Teroltate Decay vr w.: 20 years

Estimated
Canister usage

1 8-x10
1 57

11. Fstimates I Xm X b Y. y. Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)f Burnup (MWd)' (Ci) Inventornes(Ci) lnventories(Ci) Group (bounding)
Ac-227 2 6436E-49 647 80 1,295.59 0 OOE+00 1 71E-06 3 43E-06 Avg MeV
Am-241 31429E-03 64780 1,29559 0OOE+00 204E+00 407E+00 00150 1298E.14
Am-242m 1 3195E-06 64780 1,29559 0OOE+00 855E-04 1 71E-03 00250 2703E+13
Am-243 1 4753E-07 64780 1.295 59 000E+O0 956E-05 1 91E-04 00375 2.341E+13
C-14 1 2847E-04 64780 1,29559 000E+O0 832E-02 1 66E-01 00575 2519E+13
Cl-38 28120E-06 64780 1,29559 .OOE+00 182E-03 364E-03 00850 1521E+13
Cm-243 172465E-07 64780 1,29559 6OOE+00 8407E-05 t61E-04 01250 9938E+12
Cr-244 95564E-07 64780 1,29559 0OOE+00 6219E64 124E403 00500 I305E+13
Co-ffO 1780E4-01 64780 1,29559 6OOE+00 1.16E+02 2.32E+02 013750 5.723E+12
Cs-i34 584692E-04 64780 1,29559 OOOE+00 38OE-01 7 60E-01 05750 9411E+13
Cs-135 32195E045 64780 1.295 59 OOOE+OO 2309E6-2 417E-02 OSO 1081E+12
Cs-137 1 9489E+00 64780 1,295 59 0006E+O 126E+03 2 52E+03 12500 1753E+13
Eu-154 4 5895E-03 647 80 1.295 59 0 OOE+OO 2 97E+O0 1 95E+00 1 750 Z728E+10
Eu-155 36045E-03 64780 1,29559 0 OOE+00 2 33E+00 467E+00 2250 s388E+07
Fe-SS 24185E-02 647 80 1.295 59 0 00E+00 91 9E+00 1 84E+01 z7500 1034E+06
H-3 47895E4-03 64780 1,29559 000E+OO 310E+00 6 21E+00 3150 5758E+03
1-129 7.3684E-07 64780 1,29559 6OOE+00 4.77E-04 9 55E-04 SOO 6942E+02
Kr-85 9 5820E6-2 647 80 1,295 59 0 OOE+00 6 21 E+01 1824E+02 7 Ooo 7 844E+01
Np-237 2552E4-06 647.80 1,295.59 00OOE+00 213E-04 5.63E-05 TI0 8o926E+00
Pa-231 710406E-09 647.80 1,29559 0OOE+00 4.56E-06 912E6-0
Pb-210 5180OE-14 647.80 1,29559 00OOE+0 3.76E-104 7.51E-11
p-147 4 0075E4-02 64780 1,295059 1 OOE+02 2 60E+01 5 19E+01
Pu-238 92256E-04 64780 1,29559 000+00 5698E-01 1620E+24
Pu-239 535278E-03 64780 0319295059 O1OOE+O0 358E+00 7.16E+0a
Pu-240 2-1241E00 647 80 1,295 59 0 OE+00 1 38E+00 2 73E+03
Pu-2411 4 9549E-02 647 80 1,295 59 0OOOE+OO 3 21 E+011 6 42E+01
Pu-242 2.3128E407 647 80 1,295 59 OOO0E+OO I 50E404 3OE0E44
Pa-726 2 4526E-13 647 80 1,295 59 0 OOE+OO I 59E-10 3.16E-10
Ra-228 2 4015E-10 647-80 1,295 59 OOODE+OO I156E-07 311IE407
Ru-106 3 0602E406 647 80 1,295 59 OOODE+OO I 98E403 3 96E403
Se-79 I 3015E405 647.80 1,295 59 O OOE+OO 8 43E-03 1 69E402
Sn-1126 1.2165E405 64faD0 1,295 59 0OOOE+OO 7 88E-03 t58E402
Sr-90 1i8226E+00 647 u 1295 59 OOOE+OO 1 1E+03 2 36E+03
Tc-99 4 424IE404 647.80 1,295 59 0 OOE+OO 2 87E-01 S 73E-01
Th-229 3 0962E-10 647.80 1,295.59 OOO0E+OO 2 01E407 4 01E407
Th-230 4 2346E-1 1 647.80 1-295.59 O OOE+OO 2 74E-08 5 49E-08
Th-232 2 5278E-1 0 647-80 1.295-59 O OOE+OO 1 641E47 328E407
Tl-208 I 5820E408 647.80 1i295.59 0 OOE+OO i 02E405 2 OSE-05
U-232 4 2647E408 647.80 1.295.59 0 OOE+OO 2 76E-05 5 531E45 Thermal Power
U-233 I 92211E07 648 1,959 OE+OO 7 91E405 I158E-04 NominalH Most Bounding
l)-234 I 9955E-07 6a47.80 1C_ 295 59 0 OOE+OO 1 29E44 2 59E-04 Output Heat Output
U-235 -2 6194E456 647 80 0 00 I 47E-02 I 301E42 I 47E-02 (Watts) (Wafts)
U-236 1269E405 647 80 1.295 59 OOO0E+OO 8 22E403 I164E402 1.62E+01 3.24E+01
L'-238 -36331E408 647 80 0.00 9 12E403 910E4-3 9 12E403 Total Total
Y-90 1 8241E+00 647 8 1,295 59 OOOE+OO t.18E+03 2 36E+03
Other Radionuclides t.25E+03 2 49E+03

11. Tepante Sdcitlion Sumr, Burnsup Semnay, and Checks, -s-
Template Selection Summary

From SFD Used Basis for Parameter Drfferences:
Reactor Moderator Lw AND U ZIaRC HYDFIIDE LW AND U ZIRC HYDRIDE

Fuel Cladding SST SST
BOL HM Constituents U U

80L Enricmnt # 20 00000041 10 10 201

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

Nominal 33068 64780 N ia bmp caliled Irorn te heavy setal mass desryted.
Sounding 1.29559 Sn bnwp assaned to te t1 e osl ng.

Checks
Estimated Bumup

Bumup Multiplier Gven 8Bumup Estimated EO6L HMlGiven EOL NM
Nominal 0 56 196 10

Bounding 112
'Reactor shutdown, core rernoval. storage shipping of cthrdate confing that Iradation ceased forhd

'Total bumup tor all fuel associated with this worksheet must be dvided by 60L heavy metal Mass to get specific buimup vatues (MWdMT)

Li
U

f

Li
II

DOEISNF/REP-078
Revision 0

March 2003
Page D-282 of D-585



1-.t- WnrknfPPt
ruel I

! 1 L Fuel and Templsate Inflomuutsun -

Fuel Name TRIGA STD 8 5120 INDONESIA
SNF ID - 476

Fuel Units & Descr 71 - ELEMENT
I HeavyMetalMass BOL^13845kg EOL=13568kg

-rfncl,^ ~t ~E

'Fuel decay start dale 2010

Estimates as ol 2030
Template TRIGA-SS (LWUI-Zr SST. 10to 201- U)

'Template Burnup(MWd) 6 65

Template BOL Heavy Metal Mass (MT) 0 000195

Estimated

Canister usage
18sx10'

r 064

Template Decay rime: 20 years

II. F~stinuates - .- - m x. X. - b Y. Yb Gamma Sources

Photon Total
r-sxeeu. From, Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

IRadionuclide -Template Fuel Bumup(MWd)
2 

Bumup(MWd)O (Cl) inventories(CI) Inventortes(CI) Group (bounding)

Ac-227 2 6436E-09 264 33 528 66 0 O0E+00 6 99E-07 1 40E-06 Avg MeV

Am-241 31429E-03 26433 52866 oOO0E+O 831E-01 1 66E+00 00180 5298E+13

Am-242m 1 3195E-06 26433 52866 OOE+0O 349E-04 69SE-04 00250 1 103E+13

Am-243 1 4753E-07 26433 528 66 0 OOE+00 3 90E-05 7.80E-05 0 0375 9 554E+12

C-14 1.2847E-04 264 33 528 66 0 00E+00 3 40E-02 6 79E-02 00575 1 028E+13

CI-36 28120E-06 26433 52866 D00E+O0 743E-04 t49E-03 00850 6205E.12

-Cm-243 1.2465-07 264 33 52866 0 00E+00 329E-05 6 59E-05 0 1250 4 055E+12

Cm-244 9 5564E-07 264.33 528 66 0 00E+00 2.53E-04 5 05E-04 0 2250 5 328E812

Co-60 1 7880E-01 264 33 528 66 0 0DE+00 4 73E+01 9 45E+01 0 3750 2.335E+12

Cs-134 5 8692E-04 26433 52866 000E+00 1 55E-01 310E-01 05750 3.840E+13

Cs-135 32195E-05 26433 52866 OOOE+00 851E-03 1.70E-02 08500 4.329E+11

Cs-137 1.9489E+00 26433 52866 000E+00 515E+02 1 03E+03 12500 7173E+12

Eu-1 54 45895E-03 26433 52866 0 OOE+00 1 21E+00 243E+00 17500 1112E+10

Eu-155 36045E-03 26433 52866 000E+00 953E-01 1.91E+00 22500 3831E+07

Fe-55 t4185E-02 26433 52866 000E+00 375E+00 7.SOE+00 27500 4221E+05

H-3 47895E-03 264.33 52866 0 00E+00 127E+00 2 53E+00 35000 2.354E.03

1-129 7.3684E-07 264.33 528 66 0 00E+00 I 95E-04 390E44 5 0000 Z833E+02

Kr-85 9 5820 2 264.33 52866 000E+00 2538+01 507E+01 70000 3201E+01

Np-237 2552E-6 26433 52866 000E+00 332E-04 664E-04 110000 3642E+00

Pa-231 7 0406E-09 264 33 528 66 0 00E+00 1 86E8D6 372E-06

Pb-210 58000E-14 26433 52866 0.00E+00 53E-11 3 07E-11

Pm-147 40075E-2 264 33 528 66 000E+00 1 06E+01 2 12E+01

Pu-92256 4 264 33 528 66 0 08E00 2 44E41 4 888-01

P S 578Fl 264 33 528 66 0 00E+00 1 46E+00 2 92E+00
527E-0 

-JY- 6, 
IoW_

Pu-240 01248E-0 264 33 52866 0 O0E+00 62E1-0 1.12E+00

Pu-241 4 23468-1 264.33 528 66 0 00E+00 - t1E+01 2 62E+01

Pu-242 2 3128E8-7 264.33 52866 000E+00 611E 1.22E4-0

Ra-226 242E1 26433 528 66 000E+0 648E-11 t130E-10

Ra-228 24015E-10 264.33 52866 000E+00 6435E88- 3127E07

Ru-106 30602E4-06 26433 52866 000E+00 8 -09E54 2 62E4N-

Se-79 1.3015E-0 26433 528 66 0 00E+00 3 44E-0 6 88E-05

Sn-t26 1 9165E45 26433 52866 000E+00 3522E-03 6143E-04

Sr-9O - 6948-E00 264 33 008 66 0 003+0 4 82E+02 9 64E+02

Tc-99 444E4264 33 528 66 000OE+00 I 17E41 23E4

Th-229 3 0962E-10 264 33 528 66 0 00E+00 68 1 .-0367 30

Th-230 42346E-1-1 264.33 52806 3037o00 1 8 228

Th-232 2 28-0264.33 528 66 0 00E+00 6 68E-08 144

I T-208 1S820E418 264.33 528 66 0 000E+00 4 8.026E4

U-232 .2647E-08 264 33 528 66 000+0 1.13E5 25~ Thermal Power

U-233 1.2211E407 264 33 58 66 000E+00 3.23E405 6 46E405 Nomimal "eat Bounding

U-3i 9955E407 264 33 58 66 0 O^+0 5.27E4S5 10E4 Outpu Heat output

U-234 21t4 63 000 5 98E4N3 529E403 5 98E403 (Waftt) (Watts)

! W3 29E-0 264 33 528 66 000DE+00 a36E403 6 71E4N3 6 GIE+00 1.^2E+01

_im L-W -6314 2643 O00 3 72E4N3 3 71E403 372E4N_3 Total Total

Y-90 1 8241 E:+O0 264 33528 66 0 00E+00 4 82E+02 9 64E+02

Other Radiornucdes 5 09E+02 1 02E+03

ll. Ttmplate &hc-im~nwS~ryBurnup S t da~cs - x- v'

Ternplate Seleftion Summatry

T From SFD Used 1Basis for Parameter Differences-

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

Fuel Cladding 5ST SST

SOL HM Constituents U U

BOL Enrichment % 20 00000041 101b201

|J urnup Summary (MWd)i Basis for bumup used in estimate'

From SFD Estimated

Nominal 134S3Z43M!Xtuu ~ ro ^n;v eamsae

Bounding 
-- 528 rei 6rA idqt umup assised b taice nal P

Esiae _umup. I
I
L_ jCheCkSI

Estimated Bumupl

Sumup Mulipier Given Bumup Estimated EOL HM/Given EOL HM

Nominal 0 56 196 0
Sounding t1 t -

'Reactor shu.tdown. core removal storage slipping or oiler date o^ntirnng that Irradaton ceased or tuel

2
Totat bumup lor ait ton associated with ihls worksheet must be dvlded by SOL heavy metal mass to get spedci bumup values (MWdvUM)

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Infonm on -iut .- ,
Fuel Name, TRIGA STD 8 5/20 ITALY

SNF tD # 477,
Fuel Units & Descr. 48- ELEMENT
Heavy Metal Mass. BOL=9 36kgl EOL=9 173kg
ROD Storwe Sie: INEEL

'Fuel decay start date: 2010
Estenales as of 2030

Template TRIGA-SS (LWAU Zrx, SST. 10 to 20%.. U)
'Templale Bumup(MWd): 6.65

Template BOL Heavy Metal Mass (MT). 0.000195
Template Decay Trame 20 years

Estimated
Canister usage:

18ltxtO
I 0 43t

11. Estimates * m Xn xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)O (CI) Inventones(CQ) Inventones(CI) Group (bounding)
Ac-227 2 6436E-09 178 70 357 41 0 00E+00 - 4 72E-07 9 45E-07 Avg MeV
Am-241 31429E-03 17870 35741 000E+00 562E-01 1 12E+00 00150 3582E+13
Am-242m I 3195E-06 17870 35741 00OE+00 2.368-04 4.72E-04 00250 7456E+12
Am-243 1 4753E-07 17870 35741 000E+00 264E-05 5.27E-05 00375 6459E+12
C-14 1 2647E-04 17870 35741 000E+00 2.30E-02 459E-02 00575 6949E+12
Ci-36 28120E-06 17870 35741 000E+00 503E-04 1.01E-03 008s0 4195E+12
Cm-243 7 2465E-07 17870 35741 000E+00 2123E-05 4A2E-05 5 010 2742E+12
Cm-244 95564E-07 17&70 35741 OOOE+00 1.71E-04 342E04 072z00 3602E+12
Co-60 1 7880E-01 17870 35741 000E+00 320E+01 639E+01 013750 1579E+12
Cs-t34 5 8692E-04 178,70 357 41 0 OOE+00 1-05E-01 2.10E-01 05750 2ss6E+13
Cs-135 32195E-05 17870 35741 000E+00 1SE-03 1.145E-02 08500 2926E+11
Cs-137 I 9489E+00 178.70 35741 0 OOE+00 3 48E+02 6 97E+02 1 500 4849E+12
Eu-154 4 5895E3-0 17870 357 41 0 00E+00 8120E-01 64E+00 17500 7519E+09
Eu-155 3 6045E-03 178.70 357 41 0 00E+00 644E-01 I 29E+W 2.2500 2590E+07
F6-S 2 14185E-02 178.70 357 41 0 00E+00 253E+00 507E+00 175w 2853E+05
H-3 47895E-03 17&70 35741 'OOOE+00 856E-01 1 71E+00 3sooo 1591E+03
1-129 7 3684E-07 178.70 35741 0 00E+00 132E-04 2863E-04 S 1915E+02
Kr-85 925820E-02 17&70 35741 OOOE+00 I171E+01 3842E+01 71 O164E+01
Np-237 12552E4-6 17&70 35741 OOOE+00 224E-04 4549E-04, lOWO 2462E+00
Pa-231 7 0406E9-0 17&70 357 41 0 00E+00 1426E-06 2 52E-06
Pb-210 58 00E-14 17&70 35741 000E+00 304E-11 207E-11
Pm-147 40 075E-02 17870 35741 000E+00 716E+00 t43E+01
Pu-238 9 2256E-04 17870 357 41 0 00E+00 1 658-0 3 30E-01
Pu-239 S 5278E-03 17&70 357 41 0 OOE+00 9 88E-01 1 98E+00
Pu-240 2 1248E-03 17870 357 41 0 00E+00 3 80E-01 7 19E-01
Pu-241 49549E-02 17870 35741 000E+00 8-E+0o 1577E+01
Pu-242 2 3128E-07 17&70 357 41 0 00E+00 413E-05 827E-05
Ra-226 2 4526E-13 178 70 357 41 0 00E+00 4 38E-1 1 8 77E-01

Ra-232 4 2401E-10 17870 357 41 0 DOE+00 7 29E-086 528E-08 hra oe

RU-206 3 0602E-06 17870 357 41 0 00E+00 47EA-04 09E-03
S-479 1 3015E-05 178 70 357 41 0 00E+00 2 33E-03 4 65EOu3
Sn-126 12165E-05 17870 35741 000E+00 217E-03 435E-03
Sr-90 18226E+00 17870 35741 000E+00 3.26E+02 6 51E+02
Tc-99 44241eE-04 17870 35741 00E+00 791E402 1 58E-01
Th-229 3 0962E-10 178 70 357 41 0 00E+00 S 53E-08 1 l1E-07
ThF230 4o36E-1t 17870 357 41 0Pr E+00 7m57E4D9 IE-08
Th-232 2 5278E-10 178 70 357 41 0 00E+00 4 521E4.8 9 03E-08
Ti-208 I 5820E-08 178 70 357 41 0 00E+00 2 83E4.6 S 65E-06
U-232 4 26.47E-08 178 70 357 41 0 00E+00 7 62E4.6 I 521E-05 Thennawl Power
U-233 1.221 1E-07 17870 .357 41 000OE+00 2 16E-05 4 36Eos5 NommrualHeat Boundting
U-234 I 9955E-07 178 70 357 41 0 00E+C0 3 57E4.5 7 13E-05 Output Hea4t Output
U-235 -2 6194E-06 178 70 0 00 4 05E-03 3 581E43 4 05E-03 (Watts) (Watts)
U-236 1.2693E-05 178 70 357 41 0 00E+00 2 27E-03 4 54E-03 4 47E+00 tt 94E+ott
U-238 -3 6331 E4.8 178 70 0 00 2 52E-03 2 51 E4.3 2 52E-03 Total Total
Y-90 1 8241 E+00 178 70 357 41 0 00E1+00 3.26E+02 6 52E+02
Other Radionuclides 3 44E+02 6 88E+02

]ilL Ternplate SelrenSry nupunnqarttlck. f m-
Template Selection Summary

From SFD Used Basis for Parameter Diferernces:
Reactor Moderatr LW AND u ZIaRC HYDRIDE LW AND U 2DRC HYDRIDE

Fuel Cladding SST SST
BOL HM Constituents U U

BOLEnrlchment#% 20 1010201

Bumup Summary (MWdiW _ Basis for bumup used in estimate:
From SF0 Estemated

Nominal 91.22 178.70 Wsal buisp caltaled trom tie heavy -W a desaed
Boundeng 357 41 Iti bmye uner b te t*c norri bnip.

Checks

Estemated Bumupf
Burr Mhit ier Given Burnup Estimated EOtL HWGiven EOL HM

Nominal 0 56 1 9t|16o
Boundaig 11

'Reactor shutdown, core removal, storage. shpping or other date confiming that irradiation ceased for tuel
2

Total bumup ftor all fuel associated with tis woisheet must be divided by SOL heavy metal mass to get spectic burrom vabjes (MWdAMT)

U.
LI

L
L
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Fuel Radionuclide Inventory Worksheet

L Fuel nd Tempilate lnforfltionilf , --- ~ ,I

Fuel Name TRIGA STD 8 5S20 ITALY
SNF I D 478

Fuel Units & Descr. 71 - ELEMENT
I Heavy Metal Mass: BOL.-13639kg EOL=12.83l1g

ROD Storage Site- INEEL

'Fuel decay start date 1999
Estimates as of 2030

Template TRIGA-SS (LWAJ-Zrx, SST. 10 to 2° , U)

aremplate Burnup(MWd) 6 65

Template SOL Heavy Metal Mass (MiT) 0 000195
Templae Decay Time 25 years

Estimated
Canister usage

t18x10
064 j

Gamma Sources
U. F-sornates , �,', - in -X� X, - b Y. Y. 1 Gamma Sources

VhM- Tt.1

CUMWd From
Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)
5

Bumup (MWde (Ci) Inventories(Ci) lnvenlories(C)
lEneigY Photonstsec

Group - (bounding)
Radiolnuclide

__ Ac-227 765 88 1,531.76
765 88 1.531 76

; 765 88 1,531 76

E-06 6 35E-06 Avg 5eV
E+00 549E+00 I 00150 t36OE+14

Am-241
9 BBE404 2 98E-03 o00250

Am-2
Am-2 1 .4747E-07 0 O0E+00 I 13E-04 2 26E044

1.2839E-04 0 00E+00 9 83E-02

Cl-36 2 8120E-06
Cm-243 1 1038E-07
Cn-244 7 8917E-07
Co-60 9_2647-02
Cs-134 1 0940E-04

6 0 00E+00 2 15E-03 E+13

1.53176 000E+00 8 45E- 1 039E+13

3 1.531 76 0 00E+00 02350 1.369E+13

S 88 1,53176 000E+00 +02 0 3750 5 979E+12

S 88 1.531 76 1 E-01 0 5750 9912E+13

Cs-t35 765.88 153176 4 93E-02 0 8500 1 094E+12

- Cs-137 .+00 765 88 1.531 7 2 66E+03 1257O t 093E13

E-03 765 88 2.35E+00 4 70E+00 t 7
Eu-154
Eu-155-

FL-55

_ 1129
Kr-85

I Np-237
Pa-231

j i Pb-210
5 Pm-147

1 7925E-03 765 88 1,531 76 000E+00 t37E+00 2.75E+00

3 7444E-03 E+00 2 87E+00 5 74

3 6180E-03 0 080E+0 2 77E+00 2Z063E+03

765 88 1.53176 0 00E+00
765 88 1,531 76 0 00E+00

8.029^E+02

7 0000 9 063E+01
11 Woo0 1.031 E+01E-06 765 88

-09 765 88
-13 765 88

1,531.76 970E-04 1 94E-03
7 02E-06 1 40E-05
1 05E-10 210E-10

I 0702E-02
8 8692E-04
5 5263E-03
2 1233E-03
3 8962E-02

765 1
7651

E+00 8 20E+00 1 64E+80

6u-241
Pu-242
Ra-226
Ra-228
Ru-1 06

E.07 765 88
-13 765 88

E-10 765.88

1S31 76 0 00E+00 6 79E-01
1,531 76 0 00E+00 4.23E+00
1S3t 76 0 00E+00 1 63E+00
1,531 76 0 00E+00 2.98E+01
1,531 76 000E+00 1 77E-04
1,53176 0 08E+00 3 58E-1 0
1,531 76 000E+00 1 90E-07
1,531 76 000E+00 7 55E-05
1,531 76 0 08E+.0 9 97E-03
1,531 76 00.E+00 9 32E-03
1,531 76 0 000E+O 1 24E+03
1.531 76 0 008E+0 339E-01

1 36E+Oe
8 47E+00
3258E+00
5 97E+01
3 54E-04
7.168E-10
3 80E-07
1 51E-04
1 99E-02
1 868E-02

2 48E+03

9 8526E-08
1,3015E-05
1,2165E-05
1 6195E+00

765.88

Sr-90

Th-229
Th-230
Thl-232

765 88
4.2451E-10 765 88
61398E-11 76588
2,5278E-10 765 88
1t098E-08 765 88
4 Ubbr-iJ no LC0n0

1,531 76 D 3 25E-07 6.50E-07
D 4 70E-08 9 40E-08
I 1 94E-07 3 87E-07
I 118E-45 2.318E-05

3.11E-05 6.23E-05 Thermal Power

I 9.36E-05 1 87E-04 Nominal Heat Bounding

-

Tl-208 0 OOE+OC

U-232 4 0662Et-0S$ 7b5 00
. A^.7 71.00a-

t122t7E-07t
2.2391 E-07
-2 6194E-06

7b5 bb
0 oOEj00 !t 71FEf04 3 43E4-0

S 90E-03
DOwtu Heat Outpu
(Watts) (Watts)
183E+01 3,25E+01

1 94-0
12695E-05 76588 1,531.76 0ooE+00 972E-033 7-- 0DL~ 1 94E402

U-236
U-238
Y-90
Other Radionuchdes

-3 6331 E-08
1 6195E+00

e ACt n 07C
3 6.'E43 3J b4L- 1 bvt-W Total Total

I U 1. Itnmipate Selection fumara" iDurnup Y4 .. U.". a - ;-

I Temptate Selection Summary -I

Fromn SFD Used EBr~u Reactopr Moderato LW AN U tRC HRDE LW AND U ZIRC HYDRIDE

* Fuel Cldin9L SST S iT

60OL HM Constituents U U_

1,53176 000E+00 1,24E+03 2 48E803
1.32E+03 2 64E+03

a- o-r Paraete re - - -

Basis; for Paramneter Differences:

i

BOL Enrichment % 2 02640698 101 t 20 1 - I

Bumup Summary (MWd) - - Basis tor bumup used In estimate:

From SFD Estimated

Nominal| 4 524 765.88 rlokial bi cda lcu teak te heavy ietaW mmas destyed

Bounding - 1,53176 30trg b oew F asuf lobbe twx b Inat iWf

Checks __ _

Estimated Burnup
Bumup utiplier Given Bumup Estimated EOL HM/Given EOL HM

Nominal 165 166
Bounding 329. 1 - -

'Reactor shutdown, core removal storage, slipping or other date conriming that irradabon ceased hr fuel

'Total burmup tor at fuel associated wi this woaiksheet must be tvided by 80)L heavy metal mass to get spedfic buirup values (MWdIAT)

March2003
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Fuel Radlonuclide Inventory Worksheet
L Fuel and Template Information,- a

Fuel Name, TRIGA STD 8 5s20 ITALY
SNF tD #. 1080

Fuel Units & Descr: 140 - ELEMENT
Heavy Metal Mass: EOL.26.894kg, EOL-25 312kg
ROD Storage Sd.e- INEEL

'Fuel decay start date- 2006
Estimates as of: 2030

Template: TRIGA-SS (LWAFZrx. SST. t 0 to 20.., U)
'Tempbte Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT). 0000195
Temblate Decat Tme, 20 years

Estimated
Canister usage

1S2xtO'

U. Estinates, m x. X, b Y. Yb Gamma Sources

Photon Total
CIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsrsec

Radionuctide Template Fuel Bumup (MWdp Bumup (MWd)9 (Ci) lnventories(Ci) Inventiones(Ci) Group (bounding)
Ac-227 2 6436E-09 1,51019 3,02038 0 OOE+00 3 99E-06 7 98E-06 Avg. MeV
Am-241 31429E-03 1.51019 3,02038 0OOE+OO 475E+00 949E+00 00150 3027E414
Am-242m 1_3195E-06 1,51019 3,02038 OOOE+0O 1_99E-03 399E-03 00250 6301E413
Am-243 1 4753E-07 1,510.19 3,02038 OOOE+OO 223E-04 446E-04 0.0375 5458E+13
C-14 1 2847E-04 1,510.19 302038 0 OOE+00 I 94E-01 3 88E-01 0.0575 5872E.13
CI-36 28120E-06 1,510.19 3,02038 000E+00 4,25E-03 849E-03 00850 3545E+13
Cm-243 t 246E-07 1.510 19 3,020 38 0 OOE+00 I 88E-04 3 76E-04 0 120 1.37E+13
Cm-244 95564E-07 1,510.19 3,02038 OOE+00 I44E-03 2489E403 020 3044E+13
Co-60 167880E-01 1.51019 3,02038 0 OOE+0O 2 70E+02 5 40E+02 03750 334E+13
Cs-134 58692E-04 1 51019 3,02038 00OE+00 886E-041 77E+00 0o5750 2B94E+14
Cs-135 32195E5-0 1,51019 3,02038 0 OOE+00 4 86E-042 9 72E-042 0500 2473E+H O
Cs-137 I 9489E+00 1,51019 3,020.38 0 OOE+0O 2 94E+03 5 89E+03 ats00 4 098E+t3
Eu-tS4 45895E-03 1,51019 3,02038 00 0E+00 6 93E+OO I239E80- 377500 6.354E+10
Eu-1 55 3 6045E403 t.510 19 3,020.38 O OOE+OO 5 44E+CO ItO9E+0t 2-2500 2t189E+08
Fe-SS It4185E402 1,510 19 3,02038 O OOE+OO 2 14E+01 4 28E+4t Z7500 2AttE+n8
H-3 4.7895E-03 t,StO 19 3,020 38 OOO0E+OO 7 23E+OO It45E+Ot 3 5000 t.337E+04
1-129 73684E407 1,510 19 3,020 38 O OOE+OO0 1tIE403 2 23E403 soooo0 I tS36+03
Kr-85 9 5820E-02 t,S10 19 3,020 38 O OOE+OO t 45E+02 2 89E+02 7 0000 It79tE+02
Np-237 1-2552E6-0 1,5101 9 3,020038 OOE+0 90E-0 33 79E-03 Tta loO 2T0oalE+
Pa-23t 7 0406E-O9 t,St0 19 3,020 38 O OOE+OO I 06E405 2t13E-05
Pb-2t0 5 8000E-4 151019 3,02038 0.OOE+00 8276E-15 t,75E-10
pm,147 4 0075E402 1 StO19 3,020 38 O OOE+OO 6 05E+01 1 21 E+02
Pu-238 9 2256E404 1,510 19 3,020 38B OOOE+OO It39E+00 2 79E+OO
Pu-239 5 5278E403 1,510 19 3.020 38 0oooE+OO 8 35E+oo I 67E+Ot
Pu-240 2a1248E43 te10t9 3,02038 OOE+O 321E+00 6542E+00
Pu-24t 4 9549E402 1,510.19 3,020 38 OOOE+OO 7 48E+0t I SOE+02
Pu-242 2 3128E-07 1,510.19 3,020 38 O OOE+OO 3 49E4G4 6 99E-44
Rt-226 2 4526E-13 1.S10.19 3,020 38 OOOE+OO 3 70E-1 0 741E-10
Rat-228 2 4015E-1 0 1.510.19 3,020 38 O OOE+OO 3 63E407 7.25E407
Ru-106 3 0602E406 1,510.19 3,020 38 O OOE+OO 4 62E403 9.24E403
Se-79 e 3015E405 u ,SaO.19 3,020C33e OOOE+OO t.97E402 3_93E402
Sr-126 1 2165E4S5 1,51019 3,020338 OOOE+OO I 84E402 3 67E402
Sr-90 8226E+0 U,510e19 3 020.38 0 POE+Or 2 75E+03 Sr SE+03
Tc-99 4 4241E404 1 StO 19 3,020.38 0 OOE+OO 6 68E-01 I 34E+OO
Th-229 3 0962E-10 t,5tO19 3,020.38 O OOE+OO 4 68E407 9 35E407
Th-230 4.2346E-1t1 t,StO19 3,020.38 OOODE+OO 6 40E408 t28E407
Th-232 2 5278E-1 0 1,51019 3,02038 O OOE+OO 3 82E407 7 63E407
T1-208 ItS82E0E8 1,51019 3 020 38 O OOE+OO 2 39E-05 4 78E405
U-232 42647E408 1,5tO 19 3,020 38 OOO0E+OO 6 44E-05 t 29E404 Thermal Powver
U-233 1.221 1E407 1,5t0 19 3,020 38 O OOE+OO I184E404 3 69E404 NommnaJHeat Bounding
U-234 t.99SSE407 1,510 19 3,020 38 O OOE+OO 3 01E404 6 03E404 OuWp~ Heat Output
U-235 -2 61941E46 t,5t01g 0 00 t.t6E402 7 68E403 t.16E402 (Watts) (Watts)
U-236 1.2693E405 1,51019 3,020 38 O OOE+OO 1 92E402 3 83E402 3 78E+0t 7.56E+Ot
U-238 -3 6331E408 1,510 19 0 00 7.23E4't 7 17E403 7.23E403 Total Total
Y-90 1 8241E+00 1,510 19 3,020 38 O.OOE+OO Z.75E+03 S51 E+03
Other Radionuclides 2 91 E+03 5 82E+03
ni. Ternplate mecstion Surnmary, Bounup Sumnunarry, *rnd Checks ...... ¢as fP

Template Selectton Summary
Frorn SFD Usedt Basis for Parameter Ddiferehnces:

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding SST SST

BOL HN Constituents U U
BOL Enrirchrent % 20 028 10 to z201

Bumup Summary (MWd)' Basis for burnup used in estimate:
From SF0 Estimated

Nominal 91 738ts o tg5 19 No4rr L caljled trom the heay neal vass de~sye
Bounding _ 3 020 38 aardr nu j r to8 be tac romrna tumup

Checks

Estimated Bumup
B m it I Given Bumup Estimated ECL HMGivn EOL HM

Nominal 165 1005
R oundemg- . 29

' Reactor shutdrown, corre removaltstorage, shippmng or other date crznfirmirng that Irradiatlon ceasedt for fueil

'Toztal burnup for all fuel associatedt with this worksheet must bel dr viW by 30L heavy metal mass to get specific bumup values (tMWdMIT)

U
U

IJ

U
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Fuel Radionuclide Inventory Worksheet

IF .oel andaTemlate nformati0It
Fuel Neme TRIGA STD 8 500 JAPAN

SNF ID t 479
Fuel Units & Descr 73 - ELEMENT
Heavy Metal Mass BOL=14235k9 EOL.14 089k9

ROD Storage Site INEEL

'Fuel decay start date 2010
Estimates as of 2030

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

'Template Burnup(MWd) 665

Template OL Heavy Metal Mass (MT) 0 000195
Templale Decay Tme- 20 years

Estimated
Canister usage

18"x1o
0 66

m,

Il. Estmatles I , i xn xK b Y Yb Gamma Sources
I Phiilru Total

CiMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Burnup (MWd)? Bumup (MWd9 (Ci) Inventories(Cl) Inventouies(CI)
Energy Photonstsec
Group (bounding)

I Avg MeVRadionuclide
Ac-227
Am-241
Am-242m

264
3S14

139237 278 75
139.37 278 75

E47
e411 876E-01 00C

7 S7E-37

139.37 27a 1 68E4

Am-243 -07 139 317 E+00 2 0^E-05 4t1 E.+12

E+00 t 79E402 5 419E+12
C-t4 12847L-E4
CI-36 2 8120E-06
Cm-243 1 2465E-07

Cm-244 9 5564E-07
Co-60 I 7880E-01

139 0 00E+00 3 92E-04 0 0850 3 272E.12

0 00E+00 t 74 01250 2 13-E+12

27875 0 00E+00 2 66E-04 0 2250 72-89E+12

27875 0 OOE+00 4 98E+O1 0 3750 1231E+12

Cs-t 34 S 8692E-04 278 75 0 0 1 64E-01 I 0 5750

Cs-135 9 37 27875 00OE+-00 4 49E43 8 97E403 0 8500

Cs-t 37 1 9489E+00
Eu-t 54 4$5895E-03

139237 278 75 E+0 5 43E+02

20252E+113
8282E+11

3782E912
2 860E+07

2 020E+07
139.37 278 7 6 40E-1 1 28E+

13937 278 75 0 OOE+00 S 02E-01
Eu-t55
Fe-55 1 41bt-as4

| I iS3 4 7895E-03
1-129 73684E-07
(Kr-85 9 5820E-02

U ND-237 1 2552E-06

139 37 _+W0 t.98E+00 222612-05

139: 0 DOE+00 6 68E-01 3 5000 1.251E+03

27.75 0 W0E+00
27875 0 E+W00

7 0000 I 537E+oi
2 67E+01 7 ooov

27875 O C

Pa-231 7 0406E-09 139 37

Pb-210 58w00E-14 139 37

| Pm-147 4 0075E-02 139 37

_ Pu-238 92256E-04 13937

* Pu-239 S 5278E-03 139 37

Pu-240 2 1248E-03 139 37

278 '
a 1 75E-04 3 50E-04 11 0000

9 8IE-07 1 96E-06
0 8 08E-12 I 62E-t 1

5 59E+00 1 12E+01

278 75 0 wDE+00 129E-01
278 75 0 WOE+00 7J0E-01
278 75 0 0E+00 2 968E-01
278 75 0 WE+00 6 91 E+00 1 38E+01

Pu-241
Pu-242

I Ra-226
Ra-228
Ru-1 06
Se-79
S.-126

4 9549E-02
2 3128E-07
2 4526E-13 139 37

139 37
139 37

278 75
278 75
278.75

0008E00 3 22E-05 6 45E-05
008W+W0 3 42E-t1 6 84E-t1

0 WE+00 335E408 8 69E-08

0 W0E+W 427E404 8 53E-04
008W+W0 1 8tE-03 3 63E403
0 008+00 1 708-03 3 398-03

.-05 139 37

I Sr-90
I.. Tc-99

_ Th-229
Th-230-

I Th-232
i TI2-208-

L_ U-232
U-233

1.8226E+00 278 75 0 WE+00
278 75 000E+W0

2 54E+02 5 08E+02
6 17E-02 123E-01
4.32E-08 8 63E-08
590E-09 1 18E-08

3C E-t0 139237
E-11 139 37
:-lo 139 37
E 08 139 37

278 75
278 75
278 75
278 75

D 3 52E-08 7 05E-08
-MW 2 20E46 4 41 E-06:tW I a1198-05

139 37 278 75 0 00+00 5 94E-064
13937 I t 7DE-45

U-234
U-235
U-M3
U-238 _

-07 139 37
E-06 139 37
E045 139 37

E-08 13937
-+DO 13937

278 75 0 WE+00 2 78E-05
0 00 6 15E-03 5 79E-03

278 75 0 0E+00 1t.77E03

t 19E-05
3 4DE-05
5 56E-05
615E-03
3.54E-03

Thermal Power

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
3 49E+00 6 97E+00

Total Total
.

3 83E403 3 821E-03
8 75 0 W0E+ 2.54E+02

2 68E+02
., Q. , *

11.Tenptlate Selection Sumars. Isurmp Skmmrm , an -isre
I. Te~mplate Selection Summary _ I

[ From SFD Used '

Reactor Moderator- Lw AND u ZDRC HYDRIDE Lw AND u Zlc 14YDR1E

_ Fuel Cadvg- SST SST

BOL HM Constituents U U

' BOL Enrichment % 20 tOto22l - _

lasis for Parameter Odferences:

I-
Bumup Summary (MWd)l Basis for bumup used In esimaNte

From SFD Estmated

Nomial 138 73 139 37 Nsenal bi Uer rekdaaed Irom the haw metal mss destroyed

Bourndmg t27 n mSg buuuu aseed Io be t*ice nomnal bWn

Checks I

Estimated Bumup/
Burup ltuni er Groen Burnup Estimated EOL HLWGrien EOL HM

Nomkial 0`91 10 1 00

Boundmg 0 57

Reactor shutrdown, core removal, storage. shipping or olter date cornirming Wat Irradabton ceased tor luel

'Total burnup tor alt luel associated with this worel~et must be civhded by 0OL heavy metal mass to get specific burup values (MWd`MT)

MarCh 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template 1nformtaoa;

Fuel Nane: TRIGA ST 8 5120 KANSAS STATE UNIV
SNF 10 4: 253

Fuel Units A Descr 163 - ELEMENT
Heavy Metal Mass: BOt=31 785kg EOL.30 481kg
ROD Storage Site INEEL

'Fuel decay stlt date: 2035
Estimates as of: 2030

Template: TRIGA-SS (LWA/LZmx SST. 10 to 20%. U)
'Template Burnup(MWd): 6 65

Template BOL Heavy Metal Mass (MT): 0.000195
Template Decay Time: 5 years

Estimated
Canister usage

18'x1 0 1 ti
147 4

Gamma Sources J..J11. Fstututes . m x xb II Y. Yb |

, CLIMWd From Nomtinal Bounding Fuel Inrtial Activity Nominal Fuel Bounding Fuel
Template FuelBumup(MWd)

2
Bumup (MWd)' (Ci) Inventones(Ci) Inven1tones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

- - - - -- - -- - - I
0061 zj-li 1 ,z44 aI 2,4clY oz U Uuo +0-U 1 U06-E Zt12E-4 Avo MeY

E-43 1,244 81 Z489 62 0 OOE.00 2.28E+00 4 56E+00 0 0150 4 024E.14
0 00E+W0 1.76E-03 3 52E-03 0 0250 8 854E+13

Am- 1.84E-04
C-14 1 2871E-04 1,244 81
N-36 2 8120E-06 1,244 81
Cm-243 1 7940E-07 1,244 81
Cm-244 i 6962E-06 1.244 81

3 68E-04 0 0375 7 540E+13
320E4 1 00575 7739E+13
7 OE-03 0 0850 4795E+13

2.489 62 0 OOE+00 2.1
Co-60 I 2839E+00 1,244 81 2.489 62 0 OOE+W0 I 60E+03

1,244 81 2,48962 0 OOE+0W 1 13E+02 2 25E+02 0 5750
2,489 62 0 0WE+00 4 OIE-02 8 02E-02 08500 1 178E+13

3 43E+03 6 86E+03 12500 Z392E+14
Eu-t 54 1 5368E-( 1 91Ei01 3 83E+01 17500 1594E+11
Eu-1 55 2 9293E-02 22500 2570E+11
Fe-55 7.7158E-01 1244 81 2.489 62 0 WE+00 i
H-3 1.1111E-02 1,244-81 2,48962 00E+00Et
1-129 , 7.3684E-07 1t244 81 2,489 62 0 00E+00

27500 2 039E+09
3 5000 2 373E+08
50000 1 324E+03
7.0000 1 499E+02
110000 1 708E+01 Li2.5263E-01 1,244 81 2,489 62 0 0E+00 314E+02 6.29E+02

1,244 81
1,244 81
1,244 81
1,244 81
1,244 81

2,489 62 0 00E+00 1 55E-03 3 09E-03
2,489 62 0 WE+00 4 79E-06 9 59E-06

9.20E-12 1 84E-1t
Pm-147
Pu-238 1 0383E-03

5.23E+03
2 59E+00
1 38E+01
5 30E+00

LiPu-239 5 5293E-03 1,244 81
1,244 81
1,244 81
1,244 81
1,244 81
1,244 81

2,489 62 0 0OE+C
2,489 62 0 OOE+00 2 65E+00

I 27E+02 2 54E+02
Pu-242 5.76E-04
Ra-226 5 2782E-14 :-Io
Ra-228 1 9338E-10 2.489 62 0 C
Ru-106 9 1684E-02 1,244 81 2,489 62 0 00E+00 1 14
Se-79 I 3018E-05 1,244 81 2,489 62 0 00E+00 1 62E-02 324E-02

1,244 81 2,489 62 0 OOE+00 1 51E-02 3 03E-02
4 81 2,489 62 0 OE+00 324E+03 6 48E+03

518E-01 108E+00
Th-229 1 3713E-10 7 3 41E-07
Th-230 1 8090E-11
Th-232 2.5278E-10 1,244 81 2.489 62 0 00E+0O
T1-208
U-232

1 6947E-08
4.8737E-08

1,244 81
1t244 81

2489962 8OOE+00 2118E-05
2,489 62 0 OOE+00 6 07E-05

4 22E-05
1 21E-04
3 04E-04
3 96E-04

Thermal Power
Nominal Heat Bounding11 1zu3 -U7 12W44 01

1244 Al
44Vte U UtUb+Ut) 1 SZE-U4

9 4A111 A9 n nrtlfl Q05r1A
--- …- -,,------- -. W.. .' '-. -11i'.

26194E-06 1.24481 0.00 137-02 05E-02 37-02 (Watts) (Watts)
.2693E-05 1,244 81 2,48962 00OOE+O I 58E-02 3 16E-02 724E.01 1 48E+02
36331E-08 1,24481 000 855E-03 850E-03 855E-03 Total Total

244 81 2,489 62 0 OOE+00 324E+03 6049E+03
4 49E+03 8 98E.03

aind Checks - -- - I
fTernplate Selection Summary

Fron SFD Used---
Reactor Mor wA(cH ID LW AND U ZIRC HYDRIDE

Fuel Clocdkg SS SST
BOIL HU Constituents UI U

BOL Enrichment % 20 1010201

Basis for Parameter Differences: J

- -----IBuMup Summary (MWd)" IBasis for bumun used in estimate,
I. _ __ _ _ . , , .. _ I …- ' ' = ''"FR > w '' " " '

L
From SFD I Estinated J

Nomial [
Bounding

774 441 1.244 81 Jrarena turrucalcuiaitd at De be" ag til mass desirtyed.
8962ounctN rru tarisaimed to be Mm cimnal huM.

[Checks

Estimated Iumup
s Multip Giv n Bu nup Estimated EOL HM/Glven EOL HM

1 1 1 5 L 11 100Nominal
Bounding I 2301 1

'Reactor shutdown, core removal, storage, shippig or other date confirming M M irradaion ceased lo tuel

rTotal buimup lor all fuel associated wt ths worksheet must be duvided by BOL heavy metal mass to get speafic burnup values (MWdVT)
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Fuel RadjonucidC Inventory Worksheet

L Fuel and Tenplate Information - _
Fuel Name TRIGA STD 8 5/20 MEXICO

SNF t0 I. 482
Fuel Units & Descr- 151 - ELEMENT

; I Heavy Metal Mass BOL=29 445kg EO128 403k(g

ROD Storage Site INEEL

'Fuel decay start date 2006
Estimates as of 2030

Template TRIGA-SS (LWIU-Zrx SST 100to 20.. U)

'Template Bumup(PAWd) 6 65

Template BOL Heavy Metal Mass (MIT) 0 000195
Temnlate Oeca*v Time 20 vars

Estimated

Canister usage
18,x10

7 136

II. Eshnuttes i -a , m ' - X. Xb b - Yn Yb Gamma Sources

Photon Total

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template FuelBurnup(MWd Bumup (MWd) (C0 ) Inventorles(CI) Inventones(Ci) Group (bounding)

- --- ... ~ (irAOnF.M5 2 63E-06 5.26E-06 Avg MeV
Ac-227 2 64Vt wyyv,- c

Am-241 3t429E-03 99460 1,98921 000E+00 313E+00 6.25Ew00

Am-242m 1 3195E-06 994 60 1,989 21 0 OE+00 l.3lE-03 2.62E-03
o 0150 1993E+14
o 0250 4 150E.13

E+131 474 I2 9w-
Am-243 1 4753E-07 99460 .5000 uwc.w , -.-

C-14 1 2847E-04 994 60 1,989 21 0 00E+w 1 28E-01 2.56E-01

Cl-36 2 8120E-06 99460 1,98921 0 00E+ 2 80E-03 5 59E-03

-Cm-243 1.2465E-07 994 60 1,98921 0 WE+00 1 24E-04 2 48E-04

r-24A4 95564E-07 99460 1,98921 000E+00 - 950E-04 t 90E-03

0 0850 2 335E+13
01250 1 526E.13

-t 02250 2005E+13
03750 87861+12- A^R ^4 A AnC . An 1

Cc-60 1 7880E-01 994 60 1 98921 AOW+W S i i-u _ _

Cs-134 5 8692E-04 994 60 1.98921 00E+00 5 84E-01 1 176+00

Cs-135 32195E-05 99460 1,98921 wOOE+00 320E-02 640E-02 0

- Cs-137 1 9489E+00 99460 1,98921 06+0 1.94E+03 3 88E+03 1

Eu-154 4 5895E-03 99460 1,98921 0 OOE+00 4.56E+00 9.13E+00 1

Eu-155 3 6045E-03 994 60 1,989 21 0 0E+00 3 59E+00 7.17E+00

14185E-02 99460 1,98921 00 00 141E+01 282E+01 3

H 3 4 7895E-03 9Y4 60 1.98921 000E+0 476E+00 9536+00 3

1 1-12 7.3684E-07 994 60 1,98921 0 WEw 7.33E-04 1 47E403

*r-8 95820E-02 99460 198921 0wE+00 953E+01 191E+02

1.-237 t2552E-06 99460 1,98921 06+0 1.25E-03 250E-03 1

Pa-231 70406E-09 994 60 198921 O.0E+00 700E6-0 1.40E-05

P5-210 580wE-14 99460 1,989 21 000+00 577E-11 115E-10

Pm-147 4 0075E-02 994 60 1,989 21 0 wE+00 3 99E+01 7.97E+01

Pu-238 92256E-04 99460 1,98921 000E+00 918E-01 1846+00

Pu-239 55278E-03 99460 1.98921 0wE+00 550E+0 1 10E+01

Pu-240 2.1248E-03 994 60 1. 8921 0006+00 211E+00 4 23E+00

o.5750 1 445E+14
2500 1 629E+12
72500 2699E413
7500 4 185E.10
72500 1544tE+0

2750 1 5826E+0
11010 8 824E+03
sc o^o I 052E+03

7D0000 1 188E+02

10 O0 1.352E+01

_ _- s Ac enc no Qas 11 9 I1Ow +
Pu-241 4- 9E--0 ea4 |- , ___
Pu-242 2.3128E-07 9460 1.98921 0 WE+00 2 30E-04 4 60-04

Ra-226 24526E-13 99460 1.98921 000E+00 244E-10 4.88E-10
- -.-., -. - I w91 0016+00 2.39E-07 4 78E-07

Ra-228 2 . YYQvu tw
IA_ t. I :~ ^. la 04E4 6:n 09Ej433

Ru-106 3 0602E-06 9194 O0 1, , .- _
Se-79 1 3015E-05 994 60 1.98921 0 00+0 1 29E42 2 59E62

Sn-126 1 2165E-05 99460 1,98921 0 00E+00 1 21E-02 2 42E-02

Sr-90 18226E+00 99460 1,98921 000E+00 181E+03 363E+03

Tc-99 44241E-04 99460 1.98921 000+w 440E-01 8606-01

Th-229 30962E-10 99460 1,98921 00wE+00 308E-07 616E-07

Th-230 42346E-11 99460 1,98921 O6E+00 421E-08 842E-08

Th-232 2.5278E-10 99460 1,98921 000E+00 2.51E-07 5.03E-07

TI-208 1.5820E-08 94 60 1.98921 0.00E+00 1.t7E-05 3t5E-45

U-232 426478
ii-s-vs 12211F

994 60 1,98921

994 60 1,989 21
0 42L4E:U v oc-.- Thermal Power

Nominal Heat Bounding1 121E-04 243E44

U-9234 199556 99460 1,989 21 0 00E+00 1 98E-04 397E-04 Output Heat Output

U-235 -2.61946-0 99460 000 127E42 1 01E-02 127E-02 ,(Watts) - (Watts)

U -293 12693E-05 99460 1,98921 00wE+00 126E-02 2.52E-02 2A9E+01 *9St-01101s . __ __ _

U-238 *36331E4-8 99460 000 792E-03 788E-03 792E03

Y-90 18241+0 99460 1,98921 O6E.00 161E+03 363E+03

Other Radionucides 1 926+03 3636+03

l .Tanplbte & i~Sun-ary. Burn ~up -- ". andhecks ...

Template Selection Summ ary
IF-vr SFD I UAse Basis for Patrameter Dihfferences,

Reactor Moderator LW AND U ZIRC HYDRDE LW AND U ZIRC HYDRDE

Fuel Cladding SST

BOL tNM Constituents U U

SOL Enrichment % 2000000041 10 to 201

Bumup Summary (MWd_)_ Sasis for bumup used In estimate
From SFD Estimated

Nominal 894.60 Noes bumup calanated hSm fe heavy metal mss destyed

Bounding 1.98921 Sage, sstimaled to be tee nisal banm

L rche -ck -

T otal I OEM

Estimated Bumupr

Burnup Mu iptler Given Bumup__ Esti ated EOL HM/Given EOL HM

Nominal 0 9 1.00

Boundinmg 1 98

'Reactor "tdown, core removal, storage, slppirg or other date contofnong that Irradattion ceased for fuel

2
Totl burnup for all fuel associated with thi worksheet must be dvided by 601L heavy metal mass to gelt spedfic burnwp values (MWd/MT)

March 2003
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Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel amd Template Inforationa<$. > 9*

Fuel Name TRIGA STD 8.520 MNRC
SNF ID # 254

Fuel Unts & Descr 96. ELEMENT
Heavy Me1tal Mass 01BOL17 906g EOL=17 933kg
ROD Storage Site INEa

'Fuel decay start date 2035
Estimates as of: 2030

Template TRIGA-SS (LW/J-Zrx. SST, 10 to 20%. U)
'Template 8umup(M)Wd) 6 65

Template OL Heavy Metal Mass (MlT): 0 000195
Terotate Decay Tine S years

Estimated
Canister usage

18X10,
088xt

IL. Fstmates m X. X, It Y. b Gamma Sources

Photon Total
CiIMWd From Nominal Bounding Fuel Inittal Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd? Bumup (MWd)a (CI) lnventories(Ci) lnventones(CI) Group (bounding)
Ac-227 8 5173E-10 350 58 701.16 0 00E+00 2 99E-07 5 97E-07 Avg. MeV
Am-241 1 8331E-03 35058 701.16 000E+00 643E-01 1.29E+00 00150 1133E.14
Am-242m 1 4129E-06 35058 701.16 00OE+00 495E-04 991E-04 00250 2.494E+13
An-243 14774E-07 35058 701.16 0 00E+00 5 1SE-OS 1 04E-04 00375 Z124Et13
C-14 1 2871E-04 35058 701.16 000E+00 451E-02 902E-02 0.0575 2180E+13
0-36 2 8120E-06 350.58 701.16 000E+00 9 86E-04 1 97E-03 0050 1 350E+13
Cm-243 77940E-07 35058 701.16 000E+00 629E-045 126E-04 50 3 98806E+12
Cm-24 I 6962E-06 35058 701.16 0.008+00 5895E44 19E77 3 02 7 1145E+13
Co-60 12839E+06 350.58 701 16 000E+00 4.50E-42 9070E+02 013750 5813E+12
Cs-t34 90541E-02 35058 701 16 000E+00 317E801 6.35E+01 05750 7672E+t3
Cs-135 3.2t95E405 35058 701 16 000E+00 2 53E8-2 2526E42 08s0 3317E+t2
Cs-137 27564E+00 35058 701 16 00E+00 986E+02 1 93E+03 12500 6736E.t3
Eu-t54 1 0368E-02 35058 701 16 0 00E+00 5.39E+6 0 7108E+01 1750 4490E+tO
Eu-23S 29293E-02 35058 701 16 OOOE+00 1 3Ei00 2305E+0 22500 7237E+tO
Fe-SS 7.7t18E-01 35058 701 16 00E+00 270E+02 5414E+02 07500 5743E+03
F-3 1 0119E-02 350 58 701 1 6 0 OOE+O 3 90E+0C 7 79E+00 3 1O00 6 S84E+07
I-t29 7.3684E-07 35058 701 16 000+00 8.5E1 4 17E454 S1oo 3787E+02
Kr-85 25263E-14 35058 701 16 O00E+00 8 86E+01 1 77E+02 70-11 4289E+O
NU-237 1t2427E406 35058 701 16 OO0E+00 4.36E-04 876E8-054 tt0a00 4Ht o E+O
Pa-234 38595E-09 35058 701.16 0OOE+00 t.35E-06 270E-04
Pb-2tO0 7-388E-15 350 58 701 t 6 O OOE+00 2 59E-12 St8BE-12
Pm1-47 Z6123E+O 35058 700 06 8OOE+00 737E+02 I 47E+03
Pu-238 1 2363E-03 350.58 701 16 000E+00 364E4-0 7829E-03
Pu-239 S 5293E-03 350 58 701 t6 4 O0E+30 t 94E+0O 3 88E+0T
Pu-240 2 8278E+03 35058 701 16 0008+00 7 46E-+0 1 49E+0O
Pu-24t I 0195E-01 350 58 701 16 O OOE+00 3 57E+01 7 15E+01
PLF242 23128E407 350 58 701 16 0OO0E+CO 8. 1 E405 I 62E044
Ra-Z26 5 2782E-14 3057116 0 00E+00 I 85E-11 3 70E-1tt
Ra-228 It9338E-10 350 58 701tt6 000OE+OO 678E408 It36E407
Ru-tO6 9 1684E402 350 58 701 16 0 O0E+OO 3 21 E+01 6 43E+01
Sr.79 1 3018E405 350 58 701tt6 000OE+O0 4 56E403 9t13E403
Sn t26 t 2167E405 350 58 701 16 0 00E+00 4 27E403 8 53E403
Sr-9O 2 6045E+OO 350 58 701.16 O 00E+00 9 t3E+02 I 83E+03
Tc-99 4 4241tE404 350 58 701.16 OO0E+O0 I 5SE-01 3tOE-01
Th-229 It3713E-10 350 58 701.16 OO00E+00 4 8tE-08 961tE408
Tih-230 I 809DE-11 350 58 701.16 0 00E+CO 6 34E-09 t.27E408
Th-232 2 5278E-1tO 350 58 701.16 0 ODE+OO 8 86E408 1 77E407
71-208 1 6947E408 350 5,8 701.16 0OOE+OO S 94E406 1.19E405
U-232 4 8737E408 350 58 701.16 000OE+OO 1.71E405 3 42E-05 ThermatlPower
U-233 t 2203E407 350 58 701 16 0OOE+OO 4.28E405 8 56E-05 Nominal H~ext Boundmsg
U-234 t 5925E-07 350 58 701.16 000OE+OO 5 58E45 t.t2E404 Outpu+. Heat Outpu
U-235 -2 6194E-06 350 58 0 OO 7 58E403 6 66E403 7.58E403 (Waftt) (Wafts)
U-236 t 2693E405 350.58 701.16 0OO0E+O0 4 45E403 8 90E4-3 2.04E+0)1 4 08E+01
U-238 -3 MI3 E-08 350 58 0 O0 4 87E403 4 86E43 4 87E403 Total Total
Y-90 2 6060E+OO 350 58 701 16 O OOE+OO 9 t4E+02 I 83E+03
Other Radionuclides t 26E+03 ZS3E+03
TI.Tremplate Selection Summrs, Burnup Seunsry, ann Checks _ _ _ _ _ _ - _ _ _ _ _ _ _

Template Selection Summary
e From SFD Used Basis for Parameter Drflerences

Reactor Moderator LW AND u ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding SST SST

BOL HM Constituents U U
BOL Enrichment % 19 48980681 10 to 201

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

Nommal 35058 54 9 NrMalW boumup taken decty tIre SFD (corwerted ts 18d)
Boundig 70118 6o g barnup asnared to be twm ire biurnup

Checks

Estimated Burnupt
Burn Muitipber Given Bumup Estimated EOL HMIGien EOL Hit

BNomunil 1 57 o149
Bounding 11 4

'Reators shutdown. core removal storage, shipping or oerdate ooingthatIrradiationerasedlforuel

'Toral bulmup for all he assocated with this worksheel Mus4 be dhnded by BOL heavy meta mass to get specifc bumup values (UWdM

U
U

U

L

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Inlorrbt ... ,
Fuel Name TRIGA STD 8 5/20 MSU

SNF lD t 873
Fuel Units & Descr 48 - ELEMENT
Heavy Metal Mass BOL=9 36kg EOL.829kg
ROD Storage Site INEEL

'Fuel decay start date 1982

Estimates as of. 2030
Temptate- TRIGA SS (LWJU-Zrx, SOT. 10 to 20-, U)

'Temptate Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (MT 0 000195
Template Decay Time 35 years

Estimated
Canister usage

18X10

1. Fstminutes - 1s m X.. X. b Y. Y. j Gamma Sources
- -I Photan Total

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

Template Fuel Bumup (MWd)f Bumup (MWd)
t

(Ci) inventones(Ci) Inventories(Ci)
Energy Photons/sec
Group (boundimg)

Radionuclide L .
Ac-227 1.02181 2,04362

Am-241 3 906E-03 1,021 81

Am-242m t12325E-06 1.021 81

Am-243 1 4732E-07 102181

C-14 1.2824E-04 1,021 81

2,043 62
2,0U3 62

i0 6 85E-06 t37EZ4M AVg 1

3 3 99E+00 7.98E+00 0 o1

3 1t26E-03 252E-03 002

W 1.51E-04 3 0 +13
E+00 131 E-01 2 774E+13

e o-r n^ ^0 1 669E+13
CI-36 28120E-06 1,02181 2,04362 U000E+0U0

- Cm-243 86556E-08 ,021.81 2,043 62 0 00E00

Cm-244 5 3835E47 1,021.81 2,04362 0 OOE+00 t

Co-60O 24B87E-02

2 87c-w
01250 1 086E+13

403 02250 1 43eE.13
E+01 0 3750 6211E+12

A AA_ AX 7 77r nA
^ nA.

Cs-134 3 8030E46 1.021 81 2,04

Cs-135 32195E45 1,021 81 2,04

Cs-137 1.3788E+00 1,021 81 2,04

Eu-154 .3711E-03 1,02181 2,04
4 _ __ -. 4.1,iJ l 0 ^.R O

3 62 0 OOE+00 3 89E-03 7 77E-03 _ o 5750

3U62 E402 6 58E4C2
I 41E+03 2 82E+03 4165E+12

2786E+100 I 40E+00 2 6
0 00E+00 4S53E-01 O 2283E+07

Eu-155I 4 4361 E44W 1,LFZ1 a
cu | v _ _ .

n nAc . nn s _Ar ^ 2 7500 1.049E+06
Fe-55 26075E-u4 1.02181 2.04362 0OvE+00 Z tCV'i _ii

H-3 20647E-03 1,02181 2,04362 0 00+00 2.11E+00 422E+00

* - 1^129 73684E-07 1,021.81 2,04362 0 00E+00 7S53E-04 1510E-03

Kr-85 3 6346E-02 1,021.81 2,043 2 0000+00 371E+01 7A3E+01

Np-237 1,2B44E-06 102181 2.04362 0000+00 1 31E-03 262E-03

Pa-231 12352E-08 1.021 81 2,0U362 000E+00 126E405 2 52E-05

Pt210 3,333E-13 1.2181 2,0362 000E+00 361E-10 722E-10

1Pm-t47 7 6346E-04 1.021 81 2,04382 0 00E+00 7 80-01 1 56E+00

Pu-238 8 1970E-04 1,02181 2.0U362 000E+00 8 ,38-01 168E+00

350000 2 521E+03
5 0000 I 061E+03
7 0000 I 197E+C2

_ 11 0000 1 361E+01

Pu-239 5 5248E-03
Pu-240 2 1203E-03

1,021 E U LXc+L :

3 62 0 wE+00 E+wo
A O2E.1l^ -1. ^^ ^^rn

Pu-241 2 4075E-02 1,02181 2,04i,3 o i U tW.- it .

Pu-242 2 3128E-07 . 1,021.81 2,043 62 0 0E+00 2 36E-04 4 73E-04

Ra-226 96481E-13 1,021.81 2,04362 W0 0E0+0 9 86E-10 1 97E-09

Ra-228 25188E-10 1021t81 2,04362 0OOE+00 257E-07 515E-07
:4-00 1t~t-Ut UV-lii

R-tO6 1.0214E-10 1,02181 2,043e E+OO 1 OqE-Ul z U.t-U/

Se-79 1t3014E40 1.021 81 2,043 62 0 0E+00 1.33E-02 2 66E-02

Sn-126 12164E0-5 102181 2.04362 O0E+00 124E-02 249E-02

SSr-90 1.2762E+00 1,021 81 2,043.62 00+0 1.30E+03 261E+03

4 4241E-04 72.043 62 C U 04E-01

2,043 62 0 E+00 6 10E-07 1.22E-06
Th-229 ^, s^E48 1 92E47o^^<ro
Th-230 9 3880E-1 1 1 .U211 WZ., oc ut V . -.

Th-232 2 5278E-10 1.021.81 2,043 62 0 0E+00 2 58-07 517E-07

Tl-208 6 1,3723E-08 1,02181 2,04362 0OOE+00 140E-05 280E-05

U-232 1.021 81 2,04 .+UU j lit-U) I Q.-

U-233 122244-07 1,021 81 2,04382 OwE+W 1.Et4-z

U-234 25714E47 1,021 81 2043 62 0 w0E+0 2.63E-04

U-235 -2 6194E-06 - 1,02181 000 4 05E-03 1,37E-03

U-236 12695E-OS - 1,021 81 2,043.62 0 0E+00 1t30E-02
206-, I'

Thermal Power

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

_I 1 otEa tE+al
_ Tota Total

U-238 -36331E-08 1,021 81

Y-90 1 2765E+w0 1,021.81
Other RadionUclideS

. Template Selection Sun ,B p Summary. and Checks.

Template Selection Summary
S From SF^ Used

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U Z2RC HYDRIDE

Fuel Cladding SST ST

OL HtM Constituents U

BOL Enrkh.et % 20 10 to 20 I

2 52E43 z `1

2,043 62 0 0E+00 130vE+03
1 41E+03

- I f- P a r a m e t e f f e c -

Bas- for Parameter Differenves'

E+03

11�
i

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

Frorn SFDsi e

Nominatl 1,021 8t Nominal kbW raaatedt fro the he"v ireat M= ases tr

Bounttmg |2 043 62 8anbng bunuv asmrne I btete W nan nalf WM

Checks
Estimated Bumupl

Bumu^ Muttiptier Given Bumup Estimated EOL HM/Given EOL HM

Nominal 320 100

Bounding 6 401

Reactor shutdown. core removal, storage shipping or other date confirming that irradaboan ceased for Wuel

Totalt bumup for als kWs associated with tS s worlsheet must bet) dvided by EsL heavy metal mass to get speotic burmup valies (MWdMT).

March2003
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Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temnplate I monnadoa _

Fuel Name: TRIGA STD 8 5'20 PENN STATE UNFV
SNF ID t 237

Fuel Units & Descr. 203. ELEMENT
Heavy Metal Mass: BOL.39991kg; EOL=37.575kg
ROD Storage Site INEEL

'Fue dcaSy start dale. 2035
Estimates as of 2030

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

Template BOL Heavy Metal Mass (Ml): 0 000195
Template Decay Timew 5 years

Estimated
Canister usage

180x10
183

-

11.Estumtes -aM _ . m x,, Xb b Y. Yb | Gamma Sources

Ci/MWd From Nominal , Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWde Bumup (MWd)O (C) Inventones(Ci) Inventones(Ci)

Photon Total
Energy Phaotons/sec
Group (bounding)Radionuclide

Ac-227 8 5173E-10
Am-241 1 8331 E-03
Am.242 I .129Er

3 93E-06 I Avg MuV
00150 7454E+14

Am-243 1 4774E-07 2,306 04
640Er14

4,61209 OOE+00 341E-C 14
C-14 1.2871 E-04 2,306 04 4,612 09 0 OOE+00 2 97E-O1 5 94E-01
C-36 2 8120E-06 2,306 04 4,612 09 0 OOE+00 6 48E-03 1 30E-02 0 0850
Cm-243
Cm-244
Co-40
Cs-134
Cs-135

1.7940E-07 2,306 04 4,61209 0 00E+00 4 14E-04 827E-04 I 0 1250 6 450E.13
2,306 04 4,61209 000E+00 391E-03 7.82E-03 I 02250 7 535E.13

604 4,612 09 0 00E+00 2 96E+03 5 92E+03 I 0 3750 3 824E+13
41 BE+02 1 0 5750 5 083E+14

o 8500 2182E+13
Cs-1 37 27564E+00 2.306 C 4 431E+14
Eu-154 I 5368E-02 2.306 04 4.,
Eu-155 2 9293E-02 2.306 04 4.612.09 0 OOE+00 6 76E+01 1 35E+02
Fe-55 7 7156E-01 2,306 04 4.612-09 0 00E+00 I 78E+03 3 56E+03

1111E-02 2,306 04 4,612.09 0 OOE+00 2 56E+01 5 12E+01 35000 4.396E+0^
0 00E+00 1 70E-03 3 40E-03 5so000 2 442E.03

7 0000 2 764E+02
110000 3 149E+01 LNr-237 1 2427E-06 I

Pa-231 3 6511 E-09 2,306 04 4.,
Pb-210 73880E-15 2.30604 4.612 09 000E+00 1 70E-11 341E-11
Pm-147 2 1023E+00 2,306.04 4,612 09 0 OOE+00 4 85E+03 9 70E+03
Pu-238 1 0383E-03 2,306.04 4,612 09 0 OOE+00 2 39E+00 4 79E+00
Pu-239 5 5293E-03 2,306804 4,612 09 0 OE+00 1 28E+01 2 55E+01
Pu-240 2 1278E-03 2.306 04 4612 09 0006E+O 4 91E+00 9 81 E+00
Pu-241 1 0195E-01 2,30604 4,61209 OOE+00 235E+02 470E+02
Pu-242 2 3128E-07 2,306 04 4.612 09 0 OOE+00 5 33E-04 1 07E-03
Ra-226 5.2782E-14 2,306 04 4,612 09 0 O0E+00 1 22E-10 2 43E-10
Ra-228 1 9338E-10 2,306 04 4,612 09 0 OOE+00 4 46E407 8 92E-07

2,306 04 4,612 09 0 OOE+00 2.11 E+02 4.23E+02
2 09 0 OOE+00 3 OE-02 6 OOE-02
209 C

Sr-90 2Z6045E+00 2.306 04 4.612 09 C
Tc-99 4 4241E-04 2.306 04 4,612.09 0 OOE+00 1 02E+C
Th-229
Th-230
Th-232
Th-208
U3-232

1.3713E-10
1 8090E-11
2 5278E-10
I 6947E-08
4 8737E-08

2,306 04 4,612 09 0 O0E+O0 3.16E-07 6.32E-07
2.306 04 4,612.09 0 oOE+00 4.17E-08 8.34E-08
2,306 04 4,61209 0 00+00 5 83E-07 1.17E-06
Z306 04 4,612.09 0 OOE+00 3 91 E-05 7 82E-05
Z306 04 4,61209 0 O0E+O 1 12E-04 2.25E-04 Thermal Power

. _ . _ _ _ _ _ _ . _ , : _

4,612.09 0 OE+00 2 81 E-04 5 63E-04
3 67E-04 7 34E-04
1 11E-02 1 71E-02

Noninal Heat Bounding
* OtpuWt

2  
Heatoutput

(Watts) (Watts)U-235
U-236
U-238

5 04 4,612 09 0 OOE+00 2 93E-02 85E402 1J34E.02 2.68E+02
Total Total

Y-90 2 6060E+00
Other Radionuclides

43

I
From SFu Used

Reactor M rte Lw AND u ZRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel CaddIg- SST SST

BO HM Constituents: U
BOL Enrichment %- 1979695431 t0220

Basis for Parameter Differences: I
Bunrup umay FEo)

i d Basis tor burnup used in estimate:
.stiated .. . I

2^.06.O4jNswla bxmp caldlated from 2h h" meeta mass destoyed
4 612 099lindrg tWipib assred lo be ei e romrld buWp.

]Chscks I Estiate1Buupl

ab r Gben Bu.^.up Estimated EOL HtlGiven EOL HM
t-= 1691 2 tNominal

Boundaig I 3.381
. , _ _,

'Reactor s0ojtdown. core removal. storage. shipping or other date confiming lth Irradiaton ceased for fuel

'Total barnup for all fuel associated with bas worksheet must be dvided by 6OL heavy metal mass to get specific bumup vakles (MWdUT)

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

LL Fuel and Template Infron n ,j,.
Fuel Name TRIGA STD 8520 REED COLLEGE

SNF ID# 775
Fuel Units A Descr. 9 - ELEMENT
Heavy Metal Mass 0L1 719kg EOL=1 706kg
ROD Storage Site INEEL

'Fuel decay start date 2026
Estimates as of 2030

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

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

Tempbate Decay Time 5 years

Estimated
Canister usage

182x1

I - -- ..
- sU s* ....... "0.0. ...... < _ A m D Yn -. 1-:>urx

Photfi t_

Ct/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWdt Bumup (MWd)
2 (C_ _ nventones(Ci _nventones(CI)

Photon Toatal
Energy Photons/sec
Group (bounding)

Av May
1289 2577 000E+00 1 1
12 89 25 77 0 00E+00 2.'

Avg M.V

0 0150 44166E.12Am-241
Am-242n
Am-243
C-14
C-36

__ Cm-243

12 89 25 77 1

12 89 25 77
0 0250 9166E+11

3 81E-06 0 0375 7.806E.11
*.e, ,zc-u,. . . _ _ # _ _ _

12 89 2577 00_ 3.32E-03 0 0575 8 012E.11

2.8120E-06 12 89 25 77 7 25E-05 0 0850 4 964E+.11

I 7940E-07 1289 4 62E-06 01250 3 605E.1 i

Cm-244
CO-60
Cs-134

t 6962E-06 ) 00E+00 2 19E-05 4 37E-05 02250 4211E+11
0 00E+00 1 65E+01 331E+01

25 77 0 00E+00 1.17E+00 2.33E+00

Cs-135 25 77 0 00E+00 4 1
12 89 25 77 0 00E+00 3 S

- 12 89 25 77 1 7500 1 650E+09

Eu-155 12 89 7.55E-01 22500 2 660E+09

Fe-55 7 7158E-01 9 94E+00 1 99E+01 27500 2 111E+07

HH-3
1-129

Kr-85
1 1111E-02 0 00E+00 1 43E-01 2 86E-01

577 000E+00 9 50E-06 1 90E-05
25 77 OOE 00 3 26E+00
25 77 0 OvE+00 i 60E-05

37*rov

Pa-231 25 77 0 OOE+00 4 96E-(
12.89 25 77 0 O0E+00

Pm-147 2 10230.0 12 89 25 77
Pu-238 1 0383E-03 12 89 25 7Li Pu-239 5 5293E-03 128 9 25 7

I7 01 E+01
2 68E-02

713E-02 1 43E-01

PU-240 2 1278E-03 2 74E-02 5 48E-02

Pu-241 0 OOEv00 1.31 E+00 2 63+00

Pu-242 25 77 0 OOE+00 2 98E-06
25 77 0 00E+00

:-10 1289 2577 0o
rus-z

IRv-1 06 9 1684E-02 1289 2 36E+00

Se-79 1.3018E-05 1289 1 68E-04 3 36E-04

Sn-126 12167E-05 1 57E-04 3 14E-04

Sr-90 2 6045E+00 0 OOE+00 3 36E+01 6 71 E+01

Tc-99 0 OOE+0O 5 70E-03 1 14E-02

Th-229 2577 0OvE+00 1 77E4

1 12 89 25 77 0 OOE+00

I1 E-10 12 89 25 77 0 OvF+00V ------
I VI 1.6947E-08 1289 25 77 0 OOE+0O 4.37E-07

1.8737E-08 12 89 25 77 0OOE+00 Thermal Power
Noia . le _ Boun;ding

; -- i I --
-

1.2203E4-7 t2 UV zo If
1.5925E-07 12 89 E-06 4.10E-06

Nominal Meet Bounding
Output Heat Output
(Watts) (Watts)_e AsnAc: so ooa Loq 7.15E-04 7A9E-04-2 -1-~a lZ -

U-236 12693E-05
UL238 -3 6331E-08
Y-90 2 6060E+00

1289 25 77 1 64E-04 3.27E-04 I 750E-01 1.50E+00
; 6Th_ A 4 b.htJ ioa io ~l ta;

1 4 6tE04 4 6t1 E-D4 T otal T otal

=
E+0u 3 36E+01 6.72E+01

Other Radionuclides 4 65E+01 9.29E+01

-L Template Selection Summary _
I From SFD Used E

ReactorModerator LWANDUZIRCHYDRDE LWANDUZACHYDRiDEi
Fwl Cu addrng ro S;0

BOL HU Constituents U U
! BOL Enrichment % 2.^/15',06806 1101)0t _

jBunnupSummary (MWdl)'"
IFrom SFD | estnmated

easls for Parameter Differences,
Ths Templae was used or tbe bSllg reasons
lbs bel W umaes or al parmeters excepl erichnernt (ery dose to 20.)

Basis for bumupo used in estimate-

I

Nominal _
Bounding

" hairrp atcultWe hrm Iti heavy setal mass des8rO~e
l~m tuim ffetI be Miem sowea teomet

'Total buriup for alt fuel assocated wfih this worksheet must be dvided by BOL heavy metal mass to get specific bumup vakies (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Templat lon mtis *

Fuel Name- TRIGA STD 8 5/20 SLOVENIA
SNF tO 11 488

Fuel Units & Descr: 122 - ELEMENT
Heavy Metal Mass: BOL=23 4kgT EOL=22.594kg
ROD Storage Site: INEEL

'Fuel decay start date 2010
Esmantes as of: 2030

Template TRIGA-SS (LWRJUZnx. SST, 10to 20%. U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (l): 0 000195
Template Decay Time: 20 years

Estimated
Canister usage

1Bx10
1 f101

I .,

I. Estrniates - m X. xb b Y. yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)e Bumup (MWd)' (Ci) Inventories(Ci) lnventones(Ci) Group (bounding)
AC-227 2 6436E-09 76865 1,53730 0 OOE+00 2 03E-06 4 06E-06 AVg MeV
Am-241 314294-03 76865 1,537 30 0 OOE+00 2 42E+00 4 83E+00 00150 1 5416E14
Am-242m 1.3195E-06 76865 1,53730 OOOE+00 1 01E-03 2 03E-03 00250 3.207E+13
Am-243 1 4753E-07 76865 1,537 30 0OOE+00 1.13E-04 227E-04 00375 2778E813
G-14 12847E-04 76865 1,537 30 0OOOE+00 9 87E-02 I 97E-01 00575 2989E+13
Cl-36 28120E-06 76865 1,53730 OOE+00 2t6E-03 432E-03 00850 1804E+13
Cm-243 12465E-07 76865 1,53730 OOE+00 9 SE-OS I 92E-04 01250 1 1796.13
Cm-244 9 5564E-07 768 65 1,537 30 000E+00 7.35E-04 1 47E-03 0 2250 1 549E613
Co-60 1.7880E-01 768 65 1,537 30 0 OOE+00 1 37E+02 2 75E+02 0 3750 6 790E612
Cs-134 58692E-04 76865 1,53730 OOOE+00 451E-01 902E-01 05750 1117E+14
Cs-135 3.2195E-05 76865 1,53730 0 OOE+00 2A7E-02 495E-02 0 8500 1 259E+12
Cs-137 19489E+00 76865 1,537 30 0OOE+00 1 50E+03 300E+03 12500 2086E+13
Eu-154 45895E-03 76865 1,53730 OWE+00 353E+00 706E+00 17500 3234E610
Eu-155 36045E-03 76865 1,53730 0OOE+00 277E+00 554E+00 22500 1114E+08
Fe-SS 14185E-02 76865 1,537 30 0OOE+00 1 09E+01 2 18E+01 2 7500 1 227E+06
H-3 4 7895E-03 768 65 1,537 30 0 OOE+00 3 68E+00 7 36E+00 3 5000 6 820E+03

1-.

(- I1 13E-03 I

Pa-231 7 0406E-09 768 65 1t53730 0 OOE+00 5 41 E-06 1 I
Pb-210 5 8000E-14 768 65 1,537.30 O OOE+OO 4 46E-1 1 8 92E-1 I
PmI 147 4 W75E-02 768 65 1,537 30 0 OOE+00 3 08E+01 6 16E+01
Pu-238 92256E-04 768 65 1,537 30 0 00E+00 7 09E-01 1 42E+00
Pu-239 5 5278E-03 768 65 1,537 30 0 00E+00 4 25E+00 8 50E+00
Pu-240 2 1248E-03 768 65 1,53730 0 06E+00 1 63E+00 3.27E+00
Pu-241 4 9549E-02 768 65 1,537 30 0 0E+00 3 81E+01 7 62E+01
Pu-242 2 3128E-07 76865 1,53730 0 O0E+00 1 78E-04 356E-04
Ra-226 2 4526E-13 768 65 1,537230 0 0E+00 1 896-10 3 77E-10

5 0000 8132E+02
7 0000 9187E+01
110000 1 045E.01

LI
Ra-228 24015E-10 768 65 1,53730 OOE+00 t 85E-07 3 69E-07
Ru-tO6 3 0602E-06 768 65 1,537.30 0 00E+00 2 35E-03 4 70E-03
Se-79 1 3015E-05 768 65 1,53730 0 00E+00 1 OOE-02 2 WE-02
Sn-126 1 2165E-05 76865 1,537.30 006E+00 935E-03 1 87E-02
Sr-90 1 8226E+00 768 65 1,53730 6OOE+00 1 40E+03 2 80E+03
Tc-99 44241E-04 76865 1,53730 006OO. 340E-01 6 80E-01
Th-229 3 0962E-10 768 65 1,537230 0 6E+00 2 38E-07 4 76E-07
Th-230 42346E-11 768 65 1,53730 0 006+00 3254-08 6 51E-08
Th-232 25278E-10 76865 1,537 30 O0E+00 1 94E-07 389E-07
Tl-208 1 5820E-08 768 65 1,537230 0 06E+00 1 22E-05 2 43E-05
U-232 4 2647E-08 768 65 1.53730 0 OOE+OO 328E-05 6 56E-05
U-233 I1221tIE407 768 65 t,537 30 O OOE+WD 9 39E405 It68E44
U-234 I 9955E407 768 65 1,537 30 0OWE+OO I 53E404 3§07E044
U-235 -2 6194E486 768 65 0 00 I101E402 8 04E403 101 E-02
U-236 1 2693E405 768 65 1,537 30 O OOE+W0 9 76E43 I 95E402
U-238 -3 6331 E408 768 65 0 00 6 30E403 6 27E403 6 30E43
Y-90 I 6241E+W0 768 65 1,537 30 0 WOE+OO I 40E4+03 2 80E+03
Other Radionucildes I 48E+03 2 96E+03
Hi Template Setion Sumnsrv, Burnat Sumnary. and ChecLJ. -
Template Selection Summary -

From SFD Used Basis for Parameter Diferences,
Reactor Modersto w AND u ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fudl Clading SST SST
BOL HMM Constituents U U

BOL Enrkchmeent% 19 8857762 10to 20 t

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

Nomin _ 76865 Nxwa biip calciated lm tie heavy metal mass dessyred
Bounding 1 53730 Bdrq bunip asswiedt to b Wet nomrnal huop

Checks

Estimated Bumupf
u Multi I Given Surnup Estimated EOL HMWrven E0. HMM

No__ _ _ _ _ I I 00.
B ound ins I I 83 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Thermal Power
Nominal Heat Boundmng

Output Heat Output
(Watts) (Watts)
1t92E.01 3,85E+01

Total Total

Li
U

Reator shutdown, core removal, storage. shipping or othr date confimirg that Irrachation ceased for fuel

'Total bumup for as fuel associated with tEs worksheet must be dvkded by BOL heavy metal mass to get speaflc bumup values (MWd/MT)

DOEISNF/REP-078
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Fuel Radionucide Inventory Worksheet

L. Fuet and Template InfOrmation I .
Fuel Name TRIGA STD 85/20 SLOVENIA

SNF tO #- 1079
Fuel tJnits & Oescr 149 - ELEMENT
Heavy Metal Mass BOL.28 578kg EOL.27 446kg
ROD Storage Site INEEL

'Fuel decay start date 2010
Estemates as of 2030

Template TRIGA-SS (LW/tJ-Zrx. SST 1D to 20° U)

aTenptate Burmup(MWd) 6 65
Template BOL Heavy Metal Mass (UT) 000D195

Template Decay Time -20 years

Estimated
Canister usage

18"510
1 1 34

i

- I
U.nFuhmatre - .- m X. X, b Y. Y. Gamma Sources

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Bumup (MWd)
2

(Cl) . Inventories(Ci) lnventones(Ci)
Energy Photons/sec
Group (bounding)

2 64368E-09 1,081 00
3 1429E-03 1,08100
1.3195E-06 1,081 00

....~u Z....U. _
0 00E+00 2 tilitS 5JZt-Ub
0 OOE+00 3 40E+00 6 79E+0
0 00E+00 1.43E-03 3

1A753E-07 LISI.99 0008.00 1.59E-04

1.2847E-04 1,081.00 2,16199 000E+00 1.39E-01 4203E+13
I �i�
i Ck36
I -. I

2-8120E-( 2.16199 0 00E+00 3 C 0 0850 2.537E+13

2.161 99 C 01250 1 658E+13

v Cm-244 9 5
Co-60 1 7
Cs-134 5 8
Cs-135 3 2
Cs-137 1 9
Eu-154 45
Eu-155 36
Fe-55 1 4
H-3 47

1.081 00 2.161 99 0 2 07E-03 02250 2 179E+13

1.081 00 2.161 99 3 87E+02 ° 0.3750 9 550E.t2

1.081 00 2,161 99 6 34E-01 1 27E+00

-05 1,081 00 3 48E-02 6 96E-02

489E+00 1,081 00 E+00 2 11E+03 4 21 E+03

05750 1 571E+14
0 8500 1 770E+12
12500 2-934E+13
17500 4 543E+10
2.2500 1.567E+08

895E-03 0008E.00 4 968.00

045E-03 199 OOOEw00
2.161 99 0 00E+00

Id 1.081 00 2,161 99 0C
3 07E+01 27500 1 7268+06

0 1.04E+01 3.5000 9 585E+03
1 59E-03 500 1 141E+03

1-129I ~ Kr-85
V Np-237-

1.081 00 2,161.99
1.08100 2,161.99 E+02 207EL+02 I [JAM I ~ 0-

i ^-O^E'0 2F71E43S I iion0 146^E+0171)1,08100 l , . .- . -----

Pa-231
P13-210
PhM-147

IPU-238
Pu-239
PU-240
Pu-241
Pu-242
Ha-226

I Ra-228
* Ru-106

Se-79
,I Sn126

Sir-90
TC-99

'- Th-229
Th-230

.I Th-232
TI-208

1,081.00 761E06 1 52E405

5 8000E-14
4 0075E-02
9.2256E&04

2.16199 OOOE+00 627E-11
2,16199 0OOE+00 433E+01
2,16199 0OOE+00 997E-01
2,16199 0O0E+00 598E+00
2,16199 000E+00 230E+00
2,16199 0O00E+00 536E+01

125E-10
8 66E+01
1 99E+00
1.20E+01
4.59E+00
1.07E+021,08100

1,08100
2 4526E-13
2 4015E-10
30602E-06

2.161 99 0 OOE+00 2 50E-04 5 00E-04
2,16199 OOE+00 25.E-10 530E-10

2,161 99 OOE+00 2.60E-07 5 19E407

2,16199 OOOE+00 331E-03 662E803

2,16199 OOOE+00 141E-02 2814-02

D100 2,16199 (
1.08100 2,161.99

1,32E-02 2 63E402
1 97E+03 3 94E+03
478E-01 956E8011.081 00 2,161.99

3 1,081-00
42346E-11
2s217sE7-10A

1,081.00
1.08 1.00

1.5820E-08
42647E-08
122118E07
1 9955E807
-2fi194E406

1,08100
1,08100

2,161.99 OOE+00 3358.07 669E847

2,161.99 008E+00 458E808 916E-08

2,16199 OOE+00 273E807 5.47E-07

2,161 99 000E+00 1 71E.05 342E-05

2.16199 00OE+00 461845 922E-05

2.161 99 0 00E+00 1.32E804 2 64E804

2,16199 0 OOE+00 2.16E-04 431E-04
000 1,23E802 945E-03 1 23E-02

Thermal Power

Norninal Heat Bounding
Output Heat Output
(Watts) - (Watts)
2.70E+01 541E+01

. 235

211:236 1.2693E-05 1100 2,16199 0 OE+00 1

1 00 0 00 7.708-03 7
_ 10151 - b~

U-238
Y-90

,- Other RadionuclKdes
1,08100

ny. and Ch

2,161 99 0 OOE+00 1.97E
208E

t 7 , -.I v 3 - , I -

3 94E+03
416E+03

T otal 1o13l

n Sm

emplate Selection Summary
From SFD Used

A Reactor Moder tor LW AND U Z^,RC HYDR1DE Lw AND U ZIRC HY0RDEHD Fuel Cladding SST SST

0OL NM Constituents UU
BOLEnrrchment% 19886 10b201

EuMrup Summary (UWd) F
Fr".. SD | Estimated

.sasis for Parameter dferencas

Basis for bumup used In estimate

I.. .. - #s A - .. *oF Sz td t,

I

Nominat I 1 010 jNomng D i cea a , e reavy ren m s

Bounding _2.161 tn =rdeg r as sued lobe -M cena lbunr4

Checks

1Estimated Bumupl
Surup Multipler Given Bumup Estimated EOL HNt/Gven EOL HM

soundig 2.221
'Reactor shutdown. core removal storage shippig or other date confimsg that Ireadabon ceased for luel

2
Total bumuP tor all uel associated withit worksheet must be divded by BOL heavy mfetal mass to get spedfic bumuP values (WdtMT)

Mardi 2003

- DOE/SNF/TIEP.078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Te-1late Iformadon

Fuel Name: TRIGA ST 8 5/20 SO KOREA
SNF ID P. 484

Fuel Units & Descer 104. ELEMENT
HeavylMetal Mass: OL.1976kg, EOLg19261kg
ROD Storage Sdte I[NEEL

'Fuel decay start date 1996
Estimates as of: 2030

Template: TRIGA-SS (LWAJ-Zrxn SST. 10to 201% U)
'Temptate Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MT): 0 000195
Temotate Decay Trne: 25 v-as

Estimated
Canister usage

18 xtO
r 094

II. Estimates - - m X Xb b Y. Yb Gamma Sources

C Photon TotalCVMtWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Boundingq FuelI Enerav Photons/sec
Radionuclide Template Fuel Bumup (MWde Bumup (MWdO (Ci) Inventones(Ci) Inver
Ac-227 4 1459E-09 476 54 953_08 0 00E+0O 1 9E-06 3
A _-241 35850E-03 47654 95308 OOOE+00 1 71E+00 34~

ltornes(Ci) Group (bounding)

E-06 476 54 953 08 0 OOE+00 6 15E-04 1t23E-03
3'54 95308t OOOE+OC 703E-05 IAIE-04 0 0375

0 OOE+00 6 12E-02 1.22E-01 00575 1 643E+13
CI-36 34E-03 2 68E-03 0 0650 9 905E+12
Cm-243 1.1038E-07 1 05E-04 01250 6462E+12
Cm-244 7.8917E-07 476.54 D 8 519E+12
Co-60 9.2647E-02 476 54 953 08 OOOE+4
Cs-t 34 1 0940E-04 476.54 953 08 0 OOE+00 S

32195E-05 476 54 953 08 O OOE+OO 1.53E-02 3 07E-02

0 3750 3720E12
05750 6167E+13
0 S500 6 621E+11
1 2500 6799E+12
1 7500 1 723E+10
22500 3 634E+07

11 {J~Mt+ 416 54 953J 8 U OtO+OOU 8 2SB+UZ 1 66E+03
4 953 O 0 00E+00 I 46E+00 2 92E+00

Eu-1 55 3 08 0 OOE+00 8 54E-01 1 71E+00
Fe-55 3 57E+00 2 7500 6 145E+05
H-3 3 6180E-03 3 45E+00 1 3 5000 1 3OE+03
1-129 7 3684E-07 476 54 3 5.066E+02

t j

Le
Kr-85
Np-237
Pa-231
P6-21 0

69368E-02 476 54 953 08 0 OOE+00 5 720E+01
1 2662E-06 476 54 953 08 0 O0E+OO 6 03E-( 6.506E+00

54 953 08 0 OOE+00 4 37E-06 8 74E-06
953 08 0 OOE+00 6 54E-11 1 31E-10

Prn-147 5.10E+60 1 02E+01
Pu-238 8 8692E-04 4 23E-01 8 45E-01 'LI,Pu-239 5 523-031 J7R -4

Z 1233E-03 476-54 953 08 0 0OE+i
3 8962E-02 476.54 953 08 0 OOE+00 1 86E+01 3 71E+01

Ra-228 24

476.54
476 54
476 54
476 54
476 54

0 OOE+00 2 23E-10 4 46E-10
953 08 0 OE6O+0 t10E-04 220E-04

Ru-t 06 9 8526E-08
Se-79
Sn-1 26

1 3015E-05
1 2165E4-5 476 54

476.54

953 08 - 0.00 0 6 2E0E4
953 08 0 00E+00 5 80E6-
953 08 0 OOE+00 7 72E+0

7 2 37E-07
S 9 39E-05
3 1 24E-02
S 1 16E-02
2 1.54E+03

e 0 OOE+00 2 11E-01 4 22E-01
Th-229
Th-230
Th-232

4 2451E-10
6 1398E-11
2 5278E-10

2 02E-07 4 05E-07
476 54
476 54

TI-208 1 5098E-08 47654 953 08
U-232 4 0662E-08 476 54 953 08
U-233 1.2217E-07 476 54 953 08

0 OOE+00

U-234 22391E-07 47654 95308 0006+00
U-235 -2 6194E-06 476.54 0 00 8 54E-03
U-236 1t2695E-05 476.54 953 08 0 OOE+00
U-238 -3 6331 E-08 476.54 0 00 5 31 E-03
Y-90 1 6195E+00 47654 95308 0OOE+00

Thermal Power
Nominal Heat Bounding

Output _ Heat Output
(Watts) (Watts)

1 01E+01 2 02E+01
Total Total

7 72E+02
_. , . . . _ . __

Other Radionuclides

r
8 20E+02 1 64E+03 --

tasis for Parameter Differences:From SFD Used- E
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDR DE

Fue Claddg 5ST SSTT
BOL HMU Con stuents U U

8OL Enrichment % 20 101o201

Bumup Summary (MWd? Basis for bumup used in estimate:
From SFD Estimnated

Nominal: 476.5 N i bww clkuWW hn the hem i mm oes
Bounding 953.08 5aJiung bnruDp tierd hs be t mm wnnal irup.

Checks

Estimated Burnupf
Buom up Muina07 Given1 Bu0up Estimated EOL H 0rGiven EOL HM

Nomunal 0 71 j G Oi
Bounding 1 41

'Reactor shutdiwrn core removal, storage, stopping Or otier dale contirmilng ta Itradabsor ceased lor fuel

'Total bump for al fuei associated wit this worksheet must be dvided by BO heavy metal mass to get speotic buirnu values (MWd/Mn)

i

,I
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Fuel Radionucilde Inventory Worksheet

J. Fmel and Temwplate Iforimtimfl
Fuel Name TRIGA STD 8 5/20 TEXAS A&M

SNF ID4 258

Fuel Units & Descr 85 - ELEMENT

I HeavyMetalMass 80114875kg EOL=14.34kg

ROD Storage Site. INEEL

'Fuel decay start date 2035

Estimates as of 2030
Template TRIGA-SS(LW/U-Zrx.SST. 10to20 - U)

'Temptate Bumup(MWd) 6 65

Template SOL Heavy Metal MaSs MlT)- 0 000195
- ,-w,.=.-;-'K - Y

Estimated

Canister usage
18 x10

I 077

...-

IS V. yb

01I.Fs;tirnates' ^*m x ,.

CUMWd From Nomninal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Bumup (MWd)" Bumup (MWdf (Cl) Inventories(CI lnventones(Ci)

Ac-227 8 5173E-10 St.1 1,228 OO+OO 4 35E-07 871tE-07

Am-241 1 9331E-03 5t1.19 1022.38 OOOE+O 937E-01 1.87E+30

Arn-242m 14629E06 511.19 tO2238 0OOE+O 7822E.04 144E-03

An-243 I 4T74E-07 511 19 1,02238 0 00E+00 755E-0S t51E042

C-14 1t28714E-04 51119 1,02238 OOE+DO 6 58E-02 1 32E-01

Cl-36 28120E106 51119 1,022.38 0 00+0 44E-03 2 87E-03

Cm-243 It7940E-1 51119 1,022.38 0OOE+OO 37E-12 1783E-04

Cm-244 I6962E-06 51119 1,02238 000E+00 1 82671 .73E-03

Co-60 83+00 511.19 1,02238 OOOE+00 656E+02 131 E+0O

Cs-t34 90541E-02 511 19 1,022?38 OOE+00 4 63E+0 9526E+0O

Cs-t35 32195E-05 511.19 1,022.38 0.00E+00 1 60E402 3229E-02

s-137 217564E+00 511.19 1,0?238 0008+00 141E+0 2812E+03

Eu-154 2 5368E-02 511.19 1,02238 0E8O 786E+00 1 57E+01

Eu-155 259293E-02 51119 1.02238 8+00 2 150E+01 2499E+01

Fe-SS 158E-01 511 19 1,022.38 000E+00 394E+02 789E+027

H-3 t t161E-02 511.19 1,.02 38 0OOE+00 5 68E+00 1.14E+01

1-129 7-1684E-07 511.19 1,02238 OOE+00 377E-04 7.53E-04

Kr-85 25263E-50 51119 1,022 38 OOE+00 1.29E+02 2.58E+02

NT-237 1 2427E4-06 511 9 1,022 38 0 00E+00 6 35E-04 4 27E-03

Pa-231 38511E-09 51119 1,022.38 OOE+00 1 77E-06 394E-06

PTh210 13800E-11 511.19 1,022.38 0 8E+00 3978E-02 7155E-2

pm-t47 21023E+00 511.19 1,02238 008+00 1 279807 2.15E+03

Pu-238 1 0383E-03 511.19 1,02238 0E00+0 5836E-01 106E+00

Pu-239 55293E-03 511 19 1,022.38 OOE+00 283E+00 5465E+0

Pu-240 21278E-03 511 19 1,022.38 O0OOE+00 6.29E+00 2.28E-04

Pu-24t 1 01958E-0 511 19 1,02238 OOE+00 5.214E+01 1 04E+02

Pu-242 23128E-07 511 19 1,022 38 6 3 1508-0 2336E4-0

Ra-226 5 2782E-t4 St1119 t,23 OEO7E-1 1 5 40E-1t'

Ra-228 1 9338E-10 51 19 1.02238 0 008+0 9E8 1 98E47

r Ru-106 9 1684E02 Stt1.t9 1tO2238 OOOE+OO 4 69E+01 9 37E+Ot

Se-79 t.3018E405 St 1.1 9 1.022.38 OOEO 66E4 M3E402

Sn-226 132167E-05 511.19 ,0022 38 4+00 6322 3 .24E402

Sr-90 2 6045E+00 511 19 1,02238 0008+00 t33E+03 2.66E+03

Tc-99 4h241eE4 511 n9 tO2e38 648 4352E-

Th-229 t3713E-10 Stt.t9 1.O?2238 OOO+OO 7 01E408 1 40E407

Th-230 I B09E-11 511 19 1,0?2238 0 OO+O 92E9 1 85E408

Th-232 2.5278E-1 0 511 19 10238 0 OO+O 1 29E4 2.58E407

T281 6947E408 511.19 1,028 OO+O 864 1.73E405

U-232 48737E408 511.19 1,23 OOEO 24 4598 5

U-233 1 2203E407 511.19 1,0?2238 0 WOE+O 6.24 5 t25E044

U-234 tS5925E407 511.19 1,02238 0WE01+OO 814E405 1634

U-235 ~ -2 6194E406 511 19 0 00 643E43 509E43 6 43E403

U-236 t.2693E405 51t 19 t,O?2 38 vOOOE+W 6 49E403 1t30E4

U-238 -6331E408 511 19 OW 404 9E3 40O0E43

Y-90 26060E+00 511 19 t,?38 0O+OM3E+03 2 66E+03

Other Radionuclides 
t 84E+D3 3 69E+03

Gamma Sources

Photon Total
Energy Photonstsec
Group (bounding)

Avg MeV
00150 1 652E+14
0 0250 363sE+13
0 0375 3 096E+13
0o0575 3178E+13
00850 1 969E+13
01250 1 430E+13
0.2250 1 670E+13
0.3750 8 476E+12
0 5750 1 127E.14
0 8500 4 836E.12
1 2500 9 822E+13
1 7500 6 547E+10
22500 1 OSSE+11
2 7500 8 374E+08
3.5000 9746E+07
5 0000 5 40E0
7 0090 6 170E+01
11 oooo 7 02912-00

Thermal Power

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

2 98E+01 5 95E+01
Total Total

llt. Ternplate Selection Sumrnary, Burwup Sumn . -ad Checks __ _ _ _ _ _ _ __,4

Template Selection Summary

From SFD Usad Basis tor Parameter Ditferences:

Ractor Moderator LW AND U ZIRC HYDODE LWANDU ZIRC HYDRIDE

Fuel Cladding SST SST

0OL HU Constituents U U

BOL Enrichment % 20 10t0201

Bumup Summary (MWd) as tor bumup used In estimate

Fro m SF0 Estimated

Nominal 5111 Nosnl h rcciated 8mi tie heay e mass desoyed

Bounding I 023 wrdrburp assed b be m- ird btamp

_ CChecks
Estimated Burnup/

Burnup Uultililer Grven Burnup mtdEL WhnELH

Nominal 101 | 100

t Bounding 2 0

_ l'Reactorshutdowrn core removal, storage.shpping orother date conirTmig r t haladaton ceased torfuel

aTotal bunup lor an uel assoCiated Wththis worksheet must be rlrded by BC heavy metal mass to get specitic bump values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
1. Fuel and Template Inforwution ,, _,, A i,

Fuel Name TRIGA STD 8 5120 THAILA ND
SNF ID r 489

Fuel Unhs & Descr 100 ELEMENT
HeavyMetalMass. BOL=19S5kg. EOL.193kg
ROD Storage Site INEEL

'Fuel decay start late- 2010
Estimates as of' 2030

Template. TRIGA-SS (LWAUiZrx. SST, 10 to 20% U)
'Template Bumup(MWd). 6 65

Template SOL Heavy Metal Mass (MT) 0 O00195
Tenitate Decay Trne. 20 years

Estsnated
Canister usage'

t8'x10-
F 090 1

I .

II. Fstmates - m X. X. b Y. Y. Gamma Sources

Photon Total
Ci/MWd Front Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/soc

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdl) (Ci) Inventiones(Ci) Inventories(Ci) Group (bounding)
Ac-227 2 6436E-09 190 92 381 84 0 OOE+00 5 05E-07 1 01E-06 Avg MeV
Am-241 3 1429E-03 19092 381 84 OOOE+00 600E-01 I 20E+00 00150 3827E813
Am-242m 13195E-06 19092 38184 00OE+00 252E-04 504E-04 00250 7965E+12
Am-243 1 4753E-07 190 92 381 84 000E+00 2 82E-05 5 63E-05 00375 6S90E+t12
C-14 1 2847E-04 19092 38184 000E+00 245E-02 491E-02 00575 7424E+12
CI-36 28120E-06 19092 38184 000E+00 537E-04 1 07E-03 00880 4482E+12
Cm-243 I 2465E-07 19092 38184 OOE+00 2 38E-045 476E-05 50250 2929E+t2
Cr-244 95564E-07 19092 381 84 OOOE+00 1 82E-04 365E041 0000 3848E+t2
Co-60 1 27880E-01 190 92 381 84 0 00E+00 3 41E+01 6 83E+01 0 37000 t587E012
Cs-134 58692E-04 19092 381.84 OOOE+00 1 12E-01 224E-01 05750 Z774E+t3
Cs-135 32195E-05 19092 381-84 000E+00 6 15E-3 123E-02 08s00 3t27E+t
Cm-137 4 9489E+00 19092 381 84 0 00E+00 3'72E+02 7 44E+02 12500 518tE+1
Eu-154 425895E-043 19092 38184 000E+00 8 76E-01 175E+00 17500 8033E+Og
Eu-155 36045E-03 19092 38184 000E+00 068E-01 1 36E+00 2250 z757E+07
Fe-SS 1.4185E-02 19092 38184 000E+00 2.714E+00 542E+00 27500 349E+05
u-3 47895E4-03 190 92 381 84 0 00E+00 9 14E801 1 83E+00 3sooo t74E+03

1-129 723684E-07 19092 38184 000E+00 I 41E-04 2818E-04 5 zt05E+02
Kr-85 9 5820E4-2 190.92 381 84 00OE+00 1 83E-01 366E+01 70000 Z380E+01
ND-237 12552E46 19092 381 84 0OOE+00 240E-04 4 79E-04 te0a0 Z709E+00
Pa-231 7 0406E-09 190 92 38184 0 00E+00 1.34E-06 2 69E-06
PD-210 580D0E-14 19092 381 84 000E+00 I 11E-11 221E-11
Pm-147 4 0075E-02 190 92 381 04 0 00E+00 7 65E+00 8 53E0a1
Pu-238 9 2256E-04 190 92 381 84 0 OOE+00 76E4-01 3 52E1-00
Pu-239 5 527BE403 190 92 381 84 000OE+00 1 06E+00 211IE+00
Pu-240 231248E-03 19092 3018 4 EO00E+00 4 -06E41 811E-0T1
Pu-241 4 9549E-02 190 92 381 84 0 00E+00 9 46E+00 1 89E+7 1
Pu-242 2 3128E407 190 92 381 84 000OE+00 4 42E-05 8 83E405
Ra-226 2 4526E-13 190.92 381 84 000OE+00 4 68E-11 9 37E-1tI
Ra-228 2a4015E-10 19092 38184 0E+00 458E08 917E-08
Ru-106 3 0602E406 19092 381 84 000OE+00 S 841E44 1.t7E403
Se-79 I 3015E-05 190 92 381 84 0 00E+00 2 48E403 4 97E403
Sn-126 t.2165E405 190 92 381 84 0 00E+00 2 32E403 4 65E403
Sr-90 I 8?26E+00 t190 92 381 84 0 00E+00 3.48E+02 6 96E+02
Tc-99 4 4241E404 190 92 381 84 000OE+00 8 45E402 I 69E-01
Th-229 3.0962E-10 190 92 381 84 0 00E+00 S 91E408 t.18E407
Tlt-230 4.2346E-1 1 190 92 381 84 000OE+00 808E4-9 I 62E408
Th-232 2 5278E-10 190 92 381 84 000DE+00 4 83E408 9 65E408
Ti-208 I s820E48a 190 92 381 84 0 00E+00 3-02E406 6 04E406
U-232 4 2647E408 190 92 381694 0.00E+00 8.14E406 I163E405 Themmal Povwer
U-233 122S1mE-07 190 92 38184 00E+00 233E-5 466E- NominalHeat Bouning
U-234 1 9955E407 190 92 381 84 000OE+00 3 8tE-05 7 62E405 Output Heat Output
U-235 *2-6194E406 190 92 0 00 8 43E-03 7 93E403 8 43E403 (waftt) (wafts)
U-236 I 26931E45 190 92 -381 84 0 00E+00 2 42E403 4 85E403 4 78E+00 9 SSE+00
U-238 -3 6331tE408 190 92 0 00 5 24E403 5 241E43 5 24E403 Total Total
Y-90 1 8241E+00 190 92 381 84 0 00E+00 3 46E+02 6 97lE+0,2
Other Radhonuclides 3 68E+02 7 35E0
IIL Terniolte Sredecion SummuT Burup Summryv. rand CliecksJ- . ..
Template Selection Summary

Frrnm SF0 Used Basis for Parameter Differnces
Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Ctxtddn SST SST
SOL NM Constiuents U U

BOL Enrichment % 20 10 to201

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

Nominal 190 92 Ntdal bus cab-dated Irom tie heavy metal mas desoyed.
Boundng 381 84 8tM tomup assuned it be twic nromnal baste.

Checks

Estn ated Burnp
Bum ItI Given Bumup Estimated EOL HM/Given EOL HM

Norrmalop or o9 a r
Boundmng 0 57

'Reactor shuon. core removal. storage. shiming ofother date 00tfimmq Vim Irradiation ceased for W

'Total bumrrt for ait kWe associated wfih tiss worksheet must be divided by 60L heavy metat mass to get spertnic bumup values (MWcdVT)

Ii
Li

L11U1t

-- 7

i
DOEISNFIREP-078
Revision 0

March 2003
Page D-298 of D-585



Fuel Radionuclide Inventory Worksheet

L Fuel and Template Wormation_,, .,"
Fuel Name TFlIGA STD 85120 TURKEY

SNF ID# 490
Fuel Units & Descr 79 - ELEMENT
Heavy Metal Mass BOL.15.405kg. EOL-15247kg
ROD Storage Site INEEL

'Fuet decay start date 2010
Estimates as of 2030

Template TRIGA-SS (LWNl-Znr SST. 10 to 20% U)

'Templale Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (/T) 0 000195

T-.Lite Decar Time 20 years

Estimated
Canister usage

18 x10
071j

.

I 1-- -..-

I
_% Y_ D Yn yb -. I .. - ;v----

II. I-Aumates Z ~ H -n

CiUMWd From - Nfominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Bumup (MWd)' (C) Inventones(CO) nventones(Cl)
Energy Photonstsec
Group (bounding)

Radchnmuclilde

Ac-227 2-6436E-09 1
rAm-241 3 1429E-03 I

301.66 0 o0E08, 3 9918-07 7

301.66 OOOE+00 4 74E-01 9 4
30166 0 OOE+00 1 99E-04 3-S

3 023E+13
6293E+12

Am-242mnI
Arm-243 1 '
C-1411

3195E-06
30166 0 O0E+00 )S 0 0375 5 451E+12

301 66 0 C E-02 0 0575 S 865E+12

CI-36 28120E-06 15083

c._ Cm-243 1 2465E-07 15083
301 66 E-04 848E-04 0 150 3 540E.12

301 e I 88E-05 3 76E-05
1 44E-04 2 88E-04

- Cm-244 150 83 , _ c_ _ __ _

Co-60 150 83 3 00E+00 2 70E+01 5 39E+01

0 1250 2.314E+12
0 2250 3040E+12
0 3750 1t332E.12
0 5750 2191E+13
08500 2.470E+115 8692E-04 1 1 66 0 00E+00 8 85E-02

1 66 0 00E+00 4 66E-033 2195E-05 I
4093E+12

Cs-137 1 9489E+00 166 0 00E+00 2 94E+02

Eu-1 54
$ Eu-155

4 5895E-03 301 66 000E+00 6 0 6.346E+09

301 66 0 00E+00 E+00 22500 2 186E+0

Fe-55 1A185E-02 15083 301 66 0008E+

H-3 4 7895E-03 150 83 301 66 0 00E+0

I-t29 73684E-07 150 83 301 66 0 00E+0

Kr-85 9 5820E-02 150 83 301.66 0 00E+0
Np-237 1.2552E-06 150 83 301.66 0 00E+

Pa-231 7 0406E-09 150 83 301 66 0 00E+(

i Pb210 580008-14 15083 30166 000E+0

Pm-I147 4 0075 -02 15083 301 66 0 00E+C

Pu-238 92258E-04 150 83 301 66 0 00DE+

Pu-239 5 5278-03 15083 301 66 0 00E+(

Pu-240 2 1248E 03 150.83 01 66 _ AOE^

4 28E+00 2 7500 2 408E+05
1 44E+00 3 5000 1 364E+03

1.11 E-04 _2 E-04 I S 0000 I _63E+02
1 45E+01 2 89E+01

0 1.89E-04
-0 I C
00 81

E+01
278E-01
I 67E+00

3 20E-01 6 41 E-01
7 47E+00 1 49E+01

I Pui-2411
PU-242

Ra-228
-Ru-1106

Se-79
Sni-126
Sr-9O

4 9549E-02 150 83
2.3128E-07 150 83
2.4526E-13 150 83
2A015E-10 150 83
3 0602E-06 150 83

301 66 0 00E+00 349E-05
301 66 O00E+00 3 70E-1 1
301 66 0 00E+00 3 62E-08
30166 000E+00 4 62E-04

6 98E-05
7 40E-1 1
724E-08
923E-04
3 93E-03
3 67E-03

3 83 301 66
%os 150 83
E+00 150 83

301 66
2.75E+02 5.50E+02

0 6 67E-02 1.33E-01Tc-99 4 4241E-04 150 e
Th-229 30962E-10 1501
Th-230 4 23-6EItI 150 I

Th-232 25278E-10 1501
TI-208 - 1.5820E-08 1501

U-232 4.2647E-08 1501

301.66 0 00E+00 4 67E-08
301.66 0 008+00 6 39E-09
30166 0 00E+00 3 81E-08
301 66 0 00E+00 2 39E-06
301 66 0 00E+00 6 43E-06

7 63E-08 d
4 77E-06
129E-05 Thermal Power

3 68E-05 Nominal Heat Bounding

-

U-233 12211 E-t
U-234 1.99551
U-235 -2 6194i
U-236 126931
U-238 -3 6331

301 66 0 00E+00
301 66 0 00E+00

000 6 66E-03
3 01 E-05 6 02E-05
6.26E-03 6 66E-03

Output Heat Output
(Watts) (Wafts)150 83

1 301 66 0 00E+E
0 00 4 14E-(

301 66 000E+t

*00

Y-90
Athor I

It 150 83

3 3E-3 I _ 33:8+00 7.55+00
E-03 414E-03
E+02 5S50E+02
E+02 5 81 E+02

T otal T otal

-. 11- T Selectioen S ,ununar.Burnaup Sumanary.and 4 e _ _ _ _ _ _ _ _ __r

Teaptale Selection Summary
From SFO Used Basis for Parameter Differences

RedoModerator LW AND U ZIRC HYDRIDE LW AND U ZiRC HYDRIDE
Fuel Cladding SST SST

BOL HM Constituents U U

BOL Enrichment % 20 10 to 20 t

Bumup Summary (MWd)_ 
1

.Basis for bumup used In estimate-

Fro~mSF0 Estimated
Nominal From3S_________t10t SIomnsal bhm calulated toa bhe heavy metal mass destryed.

-Boundeig 301 8a1arding bamtip asjrsed So be twice eternial home

A- rC h -- k. ��...�1

F-
Estimated Bumup/

Surup Mulr-er IaGtven BumuF Esimated EOL HU/Given EOL HU

Homirsa 02 [ 1 00

Boundinq 0 5719__I .

J_ Reactor shildown. core removal, storage shopping or other date confirming that Irradiation ceased for fuel

-Total burnup for atl bu associated with this worksheet must be divided by BOL heavy metal mass to get specdfic burnup values (MWN`MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information, a ,

Fuel Name: TRIGA SMD 8 /20 U OF AZ
SNF D 1t 59

Fuel Units & Descr. 84. ELEMENT
Heavy Metal Mass: BOLt16 38kg EOL=15 75kg
ROD Storage Sites: INEEL

'Fuel decay stort daten 2035
Estimates s oe 2030

Template: TRIGA SS (LWAU-Zrx. SST. to lo 20%. U)
'Template Bumup(MWd). 6 65

Template aOL Heavy Metal Mass (MT): 0 000195
Terslete Decay Time: 5 years

Estimated
Canister usage:

1"'xsO0
r 076

li

11. Fstimates r m x. X. b y. y, Gamma Sources

Photon Totat
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWdW Bumnup (MWdf (Ci) lnventornes(Ci) Inventones(Ci) Group (bounding)
Ac-227 8 5173E-10 601 40 1,20281 000E+00 5 12E-07 1 02E-06 Avg. MeV
Am-241 1 8331E-03 601 40 1,202 81 OOOE+00 1 108.00 220E+00 00150 1944E+14
An-242m 14129E-06 60140 1,20281 OOE+00 850E-04 170E-03 00250 4278E+13
Am-243 t4774E-07 60140 1,20281 0OOE+00 889E-05 I78E-04 00375 3.643E+13
C-14 12871E-04 60140 1,202 81 0 OE+00 7.74E-02 1 55E-01 00575 3739E+13
CI-36 28120E-06 60140 1,20281 OOOE+00 1.69E-03 338E-03 0.0850 2316E+13
Cm-243 t.7940E-07 60140 1,202 81 0 OOE+00 4408E-04 216E-04 01250 1 682E213
Cr-24 2 6962E-06 601 40 1,20281 OOOE+00 1.02E-03 2 04E803 02250 197515+13
Co-60 1.2289E+00 601 40 .202 81 0OOE+00 7 72E+02 1 54E+03 03750 9972E+12
Cs-134 90541E-02 60140 1,20281 OOE+00 317E+01 109E+02 05750 1326E+14
Cs-135 342195E-0 601 40 1.20281 OOOE+00 194E-02 3587E-02 0T8500 590E+12
Cs-137 27564E+00 601 40 1,20281 00OOE+00 1766E+03 3 32E+03 N 2i00 H B 15iE+14
Eu-154 I15368E-02 601 40 t,2081 O OOE+OO 9 24E+00 1 85E+01 1 7500 7702E+10
Eu-155 29Z93E-02 60140 1,20281 0 OOE+00 9 76E+01 3 52E+01 Outpu 1H241 E+O1t
FL-55 7 7158941-0 601 40 1202 81 OOE+O 46.4E+02 9028E+02 27500 9852E+08
H-3 11t69E-02 601 40 1,202 81 00OOE+O 668E+00 1 34E+01 35000 18147E+01
1-129 73684E-07 60140 202081 4OOE+OO 443E-04 886E-04 50000 6405E+02
Kr-85 2 5263E-01 601 40 1,202 81 O OOE+OO I152E+02 3 04E+02 70000 7.251E+01
Np-Z37 1 2427E-06 601 40 1,202 81 0 OOE+OO 7 47E-04 1 49E403 II t 000 8 260E+OO
Pa-231 3 851tIE-09 601 40 1,202 81 0 OOE+OD 2 32E-06 4 63E-06
Pb-2tO 7 3880E-15 601 40 1.202 8t OOOE+OO 444E-12 8 89E-12
Pm-147 2 6023E+00 601 40 1,202.81 000+00 1 526E+03 2 53E+03
Pu-238 t 0383E-03 601 40 1t202-81 OOOE+CO 6 24E-01 t.25E+OO
Pu-239 S 5293E-03 601 40 t1,202 8t 0 OOE+OO 3 33E+00 6 65E+OO
Pu-240 2 a278E-03 601 40 1,202 8t 0 OOE+OO t 28.00 3456E+03
Pu-24t I10195E-01 601 40 1,202 81 OOODE+OO 6t13E+01 t.23E+02
Pui-242 2 3128E407 601 40 1,202 81 0 OOE+OO 1 39E 04 Z.78E044
Ra-226 52Z782E-14 601 40 1,202 81 OOOE+OO 3 17E-11 6 35E-1 1
Ra-Z8a 1 9338E 10 601 40 1,202 81 0 OOE+OO 1.16E-07 2 33E407
Ru-1 06 9 1684E402 601t40 1,202 8t OOOE+OO 5 51 E+1 1.10E+02
Sr-79 t1.301 8E405 601.40 1,202 8t 0 OOE+CO 7 83E403 I 57E402
Sn-126 1-2167E405 60tA0 1,202 8t 0 ODE+OO 7 32E403 I 46E-02
Sr-90 2 6045E+00 601 40 1,202 8t 0 OOE+OO tS57E+03 3 13E+03
Tc-99 4 4241E404 601A0 1.202 8t OOOE+OO 2 66E-011 5.32E-01
Th-Z29 t.3713E-tO 601 40 1,202 81 O OOE+OO 8.25E408 It65E407
Th-230 t 809E-11 601 40 1.202 81 O OOE+OO ItO9E-08 2.18BE-08
Th-232 ZS5278E-10 601 40 1,202 81 O.OOE+OO ItS2E407 3 04E407
Ti-208 t 6947E-08 601 40 1t202 81 O OOE+OO 0212E-05 2 04E-05
U-232 4 8737E408 601 40 t20 81 0 OOE+OO Z.93E405 S 86E-05 Thermal Power
U-233 e t2203E-07 601e40 t20,81 OOOE+OO 7e34E-OS' 147E-04 NominalHost Bounding
U-234 1.5925E-07 601 40 1,202 81 O OOE+OO 9 58E-05 I 92E-04 Outpaut Heat Output
U-235 -2 6194E406 601 40 0 00 7 OBEE43 5.50E403 7 OBEE43 (Watts) (Watts)
U-236 1.2693E-OS 601 40 1.202 81 0 OOE+OO 7.63E-03 I 53E-02 3 50E+01 7 ooE+ot
U-238 -3 6331 E408 601 40 0 00 4 40E403 4 38E403 4 40E403 Total Total
Y-90 2 6060E+C0 601 40 1t202 8t 0 OOE+OO 1 57E+03 3 13E+03
Other Radfonuclides. 2 17E+03 4 34E+03
111.Tewplate Selection Sumar, Burnup Sumar, ande Checks-- -
Template Selection Summary I

From SFD Used Basis for Parameter Differences:
Reactor Moderato ND u ZIC HYDRIDE LW AND U 2IRC HYDR1DE

Fuel Claddig SST SST
BOL Htt Crnstituents U U

BOL Enrichment % 20 10 to 20_1

Bumup Summary (MWd)i Basis for bumup used In estimate:
From SFD Estimated

Nornh[ 601 T4 NawiA bum caiiaated fitrm teay eta mam destroyd
Soundir.81 u 1202.8 8ri t nuo asse to be Wme rieral btsr

Chectts

| Estikated Bumupj
Bumup M uliptr r Gwen Bumup Estimated EOL HM/Gven EOL HNM

Nomh isa 1 08
Bounding-I Z15|

Reaetor shutdown. core removal, storage. shlaping or other date conbirming that irradation ceased for ur

'Total bumrup for all fuel associated with this worksheet must be dyivded by sOL heavy metal mass to get specific bumup values (MWdIIMT)

U
U

-
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Fuel Radionuclide Inventory Worksheet

I J.Fuel and Template lnfrnsabton
Fuel Name TPIGA STD 8 5/20 U OF AZ

SNF IDS 975
Fuel Units & Descr 8 - ELEMENT
Heavy Metal Mass BO1=1 497kg- EOL=l A97kg

ROD Storage Site INEEL

'Fuel decay start date 2035
Estimates as of 2030

Template TRIGA-SS (LWlU-Zrx SST. IOto 20°. U)

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

Tennbtate Decay Time 5 years

Estimated
Canister usage

[1 x0J

.. - ------
.

- .- -. ~~I ~ e , , . -
r_ D Yn yb ud, .. d uWsa

II. hi. m An - -. - I

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Bumup (MWd)' - (CI) Inventones(Ci) Inventones(Ci)j Radionu
Ac-227
- rAm-241

clide
8 5173E-1 0 57 15 0 O0E.00 2 43E-08

5715 0 00E+00 5 24E-02
5715 - 0 OOE+00 4 04E-05

Pho~ton Total
Energy Photons/sec
Group (bounding)

Avg MeV
0 0150 9238E+12
00250 2.033E+12
00375 1 731E+12

Am-242m 14
Am-243
C-14

28 58 57 15 0 00E+00
28 58 57 1 7 36E-03 o 0075 1 m10E.12

28 58 804E-05 1 61E-04 O 0350 1 101 E+12

1 7940E-07 28 58 E+00 5.13E-06 1 03E-05 5 01250

1 6962E-06 0 00E+00 4 85E-05 9 69E-4

Co-60 1.2839E+00
Cs-134 9 0541E-02
Cs-135 3 2195E-05
rC.117 2 75r4E+00

0 00E+00 3 67E+01
0 00E+00 2 59E+00

57.15 0 00E+00 920E-04 l 2 704E.11

57 15 0 00E+00 7.88E+C 12500 5491E+12

Eu tS4 1 5368E-02
V Eu-155 2 9293E-02

Fe-55 7 7158E-01
t H43 1 1111E-02

1-129 7.3684E-07

-- Kr-85 -- 2 526E-01
IND-237 12427E-06

57 15 0 008E+O 1 7500 3 660E+09

28.58 57 15 1.67E+00 22500 5 899E+09

28.58 5715 4 41E+01 2 7500 4 681 E+07

28 58 57 1 3 18E-01 6 35E-01

2858 2 1tE-05 4 21 E-05
3 sooo 5 448E+06

5 0000 3 090E+01
7 oooo 3 499E+00
11 0oo 3-S87E-01

285 0 OOE+00 7.22E+00 t 441
0 OOE+00 3 55E-05

Pa-231 5715 0 00W+00

J Pb-210

I !. Pm-147
Pu-238
Pu-239

- Pu-240
I Pu-241

Pu-242
FRa-226

Ra-228
-. u-106

-' I S-79

I Sn-126
- Sr-90

I Tc-99

Th-229
Th-230
Th-232
Th-208
1.-232
U-233

- ii- 14A

1 58 57 15 0 OOE+00 1422E-13

E.0+ 28 58
E.03 28 58

5715
5715

6 018E+01 1 20E+02
2 97E-02 5 93E-02
1.58E-01 3 16E-0155293E-03

2 1278E-03
1 0195E-01
2 3128E-07

2858
28 58 57.15 000E+00 608E-02

57.15 0 0OE+00 2 91E+00
57.15 0 OE+00 6 61 E-06
57.15 0 OOE+00 1.51E-12
57.15 0 OOE+00 5.53E-09
5715 0 OOE+00 2.62E+00
5715 0OOE+00 372E-04

1.22E-01
5 83E+OO
1.32E-05

9 1684E-02 28 58
1.301 8E-05 28.58
1.2167E-05 2858
2 6045E+00 28 58
4 4241 E-04 28 58
1.3713E-10 28 58
1.8090E-11 2858
2-5278E-10 28 58
1 6947E-08 28 58

524E+00
7 44E-04

E-04 6 95E-04

5715 OOE+00 744E+01
57 15 OOE+00 1 26E-02
5715 0 OOE+00 3 92E-09
5715 0 OOE+00 517E-10
5715 0 OOE+00 7 22E-09
5715 0 008+00 4 84E-07

I 49E+02

1 44E-08
9 69E-07
2.79E-06 Thermal Power
6-97E-06 I Nominal Heat Bounding .

28 58 57.15 0 OOE+00
28 58 57.15 0 OOE+00
2858 57 15 0 OOE+00
28 58 0 00 5 95E-04

g l0E-06 Output Heat Output

U-235 -2 6194E-06 E-44 5 95E-04 Watts) (Watts)
E-04 725E-4 1.66E0o 3 33E.00
E-04 4 11-04 I Total Total

U-236
U-238
Y-90
Other Radiont

28 58 5715 OC
o~~~ uuc nn

8 28 WS owV

OE+00 28 58 57.15 7.45E+01 1 49E+02_j
1.03E+02 2 06E+02

1U. Template Selection Saumnry. tunsup bisnunarv. ano snecv"_
Template Selection Summary

I From SFD Used E

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

Fuel Cladding SST SST
BOL Ht Constituents U

SOL Enrichment %- 18 3974873 1010201

1 Bumup Summary (MWd)a Est_____d

I From SF0 | Estmsate

a a 4i

D As D. - r-..
-M515 WI

3asis for bumup used In estimate

Nominal [ 28 SENoerSe htmp assumed I be 2% d 80L heavy metal mass
Bounding | 571 t58ewiS tuup assasaed bt be tAce omral btrrup

I-.

1 Chck
. -_

Estamated Bumupr
_ Given Burnup Estimated EOL HMIGiven EOL HM

1 0. 056 I 0981Nominal
I Bounding I____12___-----------______
'Reactor shutdown. core removal, storage, shipping or other date confirming that Irradation ceased tfr fuel

"Total bumup tor ant tel associaled with this workieet must be olvided by 80L heavy metal mass to get specific burnup values (MWdWMT)
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I

Fuel Radionuclide Inventory Worksheet
L Frel an iTemplate Informtio,, --- -

Fuel Name TRIGA STD 8 520 U OF IL
SNF ID t- 449

Fuel Units S Deer. 139 - ELEMENT
Heavy Metal Mao. 80L27 8kg. EOL.26 41kg
ROD Storage Site, INEEL

'Fuel decay st rt date 2035
Estimates as of 2030

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

Template SOL Heavy Metal Mass (MT): 0 000195
Temrtlade Decay Ti- s years

Estonated
Canister usage-

18125

U. Fsamtnules i M X,. X, b Y.Yb G tamia Soures
Photon Total

Cl/MWd From Nominal Bounding Fuel Initial Activity NominalFuel Bounding Fuwl Energy Photons/sec
Template Fuel Bumup_(MWd Bumup(MWdf (Ci) knventories(CI) Inventornes(Cl) Group (bounding)Radionuclide

-I- 6-
, O IlJO-. U I.Jo YU Z,6 1 000E+0U 0t+ 1 13E-06 Z.Zbh-V

6 90 2,653 81 0 00E+00 2 43E+00 4 86E+00 C
2.653 81 000E+00 1 87E-03 375E-03 0 0250

Art I 000E+00 I 96E-04 3 92E-04 0.0375
C-14 1,2871E44 1,326 90
C0-36 2 8120E-06 1,326 90
Cm-243 1.7940E-07 1,326 90
Cm-244 I 6962E-06 1.32690

E-01 3 42E-01 00575 82508E13
_-03 7 46E-03 00850 5118E+13

E-04 01250 3711Et13

02250 4336E+13
Co-60 12839E+00 1.326 90 2.653 81 I 2200,E13

9 0541 E-02 1,326 90 2,653.81 0 00E+00 1 14
1,326 90 2,653 81 0 00+W00 4.27E-02 8 54E-02

!,I653 8 t rvirin I WE+W t66E+ 7 '31 E+Mq tv., -__ - -. _ - -JLT - .@ . . .. W
Eu-154
Eu-155 2 9293E-02
Fe-55 7 7158E-01 1,326.90
H3 11111E-02 1,326.90
1-129 7 3684E-07 1,326 90

653 81 0 00E+00 2 048+01
653 81 0 00E+00 3 89E+01
65381 0 WE+00 1 02E+03
653 81 0 8E+00 1 47E+01
653 81 0 0E+00 9 78E-04

4 08E+01
7.77E+01 2 2500 2 739E+11

17500 1 699E I1

2 05E+03 2 7500 2.174E+09
i 2 530E+08

2, 1 408E+03
Kr-85
Np-237
Pa-231
Pb-21 0

2 5263E-01 1.326 90 2.653 81 0 00E+00 3 35E+02 1 594+.02
1.326 90
1,326 90
1,326 90
1,326 90
1,326 90
1.326 90

2,653 81 0 00E+00 1 65E-03 3.3 1 816E+01
2,65381 000E+00 511E-06 1.02E-05

0 00E+00 9 80E-12 1 96E-1 1
Ps-147 2 1023E+( 5 58E+03
Pu-238 1 0383E-03 2 76E+00
Pu-239 5 5293E-03

PU-242

1,326 90
1,326 90
1,326 90
1,326 90
1.326 90

2,653 81 0 00E+00 1 35E+02 2 71 E+02
2,653 81 0 00E+00 2 82E+a

D 3 07E04 614E-04
Ra-226 52782E-14
Ra-228
Ru-1 06

1.9338E-10
9.1684E-02 1.32690
1.3018E-05 1,326 90

1,326.90

2,65381 0 00E+00 1 22E802
2,653 81 0 00E+00 1 73E-02
2,65381 000E+00 1 61E8-2
2,653 81 0 00E+00 3 46E+03

1 40E-10
5 13E-07
2 43E+02
3 45E-02
3.23E-02
6.91 E+03

Tc-99
Th-229
Th-230

1 3713E-10
1 8090E-11

I 5 87E-0 1 17E+00
I 1 82E-07 3 64E-07

Tto .i cO7Qc xn *;I VO-ZIM Z 5ZlhE-10 1,.326 90 2.653 81 C
TI-208 I 6947E-08 1.326 90 2Z65381 000E+00
U-232 48737E-08 1,32690 2.65381 000E+00 I
U-233 I 2203E807 1,326 90 2,653 81 0 00E+00 1
U-234 I 5265E407 1 .26l 90 2 81v RI 00E+00 2> 11 E.04 4 -CEt

Thermal Power
Nrominal Heat Bounding

Ouqtut Heat Output
(Watts) (Watts)
7 72E.01 1.54E802

Total Total

2 6194E-06 1,326 90 0 00 1 20E402 8.54E403 1.20E4202
1,326 90 2,653.81 000E+00 1 68E-02 3 37E-02
1,326 90 000 7 47E-03 7 434-03 7 47E-03
1,326 90 2.653 81 0 00E+00 3 46E+03 6 92E+03

4 78E+03 9 57E+03
rmy, and Owdse s

Other Radionuclld

Template Selectu
. .

From SFD Used F3
Reactor Modert wE LW AND U. DRC HYDRID_

Fuel Cladding JSST SST
8OL HM Constltuents U U

BOL Enrichment% # 20 00000115 I I to 20l1

Basis for Parameter Differences:

II

|Burnup Summary (mwd)l IBasis for bumup used in estimate:

I
_ __

=. ccn i 'I-rum Su I Istimatea I

Nomnal 1.326 N I WW cakuLated from th heavy metal mnss destoyed.
Bounding 2,653 81 fodNt burrup asarwif to be te na re bsurp

rChecks
1-

I
Esimted Bumup/

Bumup Multiph'r Given Burnup Estimated EOL HM/Given EOL HM

I 1 001Nominal _
R-unfin.

t4t _

I. - _______________________ z
'Reactor shjtdown. core rermoval, storage. StOping or other date confirmng that irradation ceased for el

'Total bumuni for aS fuel assoaated with this worksheet must be dvided by 0OL heavy metal mass to get specific bumup values (MWd1MT)
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Fuel Radionuclide Inventory Worksheet -E-

L Ful and Template Informationed
L Fuel Name TRIGA STD 8 5/20 U OF TX AUSTIN 'Fuel decay start date 2035 Canister usage

SNFIDt# 265 Estimatesasof 2030 18"x1O'

Fuel Units & Descr: 156 - ELEMENT Template TRIGA-SS (LW/U Zrx, SST. 10 to 20%L U) | 1 41

Heavy Metal Mass: BOL=30 124hg EOL=29 765kg 'Temptate Bumup(MWd): 6 65

ROD Storage Site [NEEL Template SOL Heavy Metal Mass (M1". 0 000195

Template Decay Time 5 years GammaSources

11 smle nX. b Y. -YbGamSore

11. stimtes n X.Photon Total

C iMWd Frorn Nominal Bounding Fuel Inrhial Actrnlty Normmal Fuel Bounding Fuel Energy Photonsisec

Radionuclide Template Fuel Bunnup (MWcl2 Burnup (mwe) (CQi lnventones(Ci) hnventonies(CO) Group (bounding)

Ac-227 85173E-10 34251 68503 0OOE+00 292E-4 5 83E-07 Avg 1ev

Am-241 1831E-03 34251 68503 0 OOE+00 6 28E-01 126E-04 O0150 1107E.14

Am-242m 14129E-06 34251 68503 00 00 4 84E-04 9 68E-04 00250 2436E+13

Am-243 1t7874E47 34251 68503 000E+00 506E405 801E404 0 0375 2075E+t3

C-t4 2871E-04 34251 68503 000E+00 441E402 882E402 00575 2t2sE+13

CP36 28120E-06 34251 68503 ODE+00 9 631044 1293E4-3 o0500o 324E+13

Cm-243 127940E407 34251 68503 0 00E+00 6914E-05 1 23E804 01250 65811

-Cm-244 16962E46 34251 68503 000E+00 52816E040 1.t16E3 1500 I 6E+13

Co-60 t23E+00 342 51 6803 00E0 4 40E+02 8 80E+02 0 3750 5679E+12

E Es-134 929E-02 34251 68503 000+00 3110E+01 620E+01 2 5750 750E7+13

Cs-135 32195E-05 34251 68503 0 00+00 1 2 4E02 2219E02 08500 3240E+12

Cs-l37 27564E+00 34251 68503 006E+00 944E+02 189E+03 32500 6.58tE.t3

15368E42-0 342.51 685 03 0 00E+00 5 26E-04 5 05E+01 I 7500 4 3s7E.t0

Eu-155 29293E-02 34251 68503 000E+00 8OOE+01 2101E+01 22500 7071E+1t

Fe-55 727154E-01 34251 68503 000E+00 4266E+0 51E04 217500 4581E+08

" H-3 t3811tE-04 34251 68503 000E+00 132tE06 276t+06 35000 6530E+07

1-129 7 364E-07 342.51 68503 0 00E+00 2 52E-14 5-05E4-4 5 0000 3778E+02

Kr-85 210263E 342 51 685 03 0 00+00 8 65E+01 1.73E+02 7 0000 4279E+Ot

1 N3237 t2427E6-0 342 51 68503 000E+00 426E-04 851E-04 t0000 4876E+oPa-231 585293 342.51 68503 0006+00 132E46 264E+06

Pb-210 7803 342 51 685 03 0 006+00 7263E012 061-2

Pm-t47 1023E+00 342 51 685 03 0 00E+00 720E+02 1 44E+03

2Pu-238 1 0383E4- 342 51 68503 000E+00 3756E-01 7.1E8-04Pu-239 5293E-43 34251 68503 000E+00 1.89E+00 379E+00

Pu-240 2 1278E4.3 3A5 P 3 00E00 729E401 1A6E+00

Pu-241 10954 34251 68503 000E+00 3 49E+01 698E+01

Pu-242 2312847-0 34251 68503 00E+00 79E4-05 1 58E044

Ra-226 42782E-14 342 51 685 03 000E+00 1 SIE 1i 3362E-11 e

Ra-228 19338E-t 4251 68503 000+00 4180 1632E-07

Ru-2t46 9256804 34251 685 03 0 00+00 3 4E+01 6 28E+04

Se-79 1 3018E-05 34251 68503 000+00 4A6E-03 8 92E-03

Sn-t26 2t6371-05 34251 00 82 00+00 4 17E43 8 33E-03

S-90 2 606E+00 34251 685 03 0 00E+00 8-92E+02 t 78E+03

Tc-99 42t43456803 0 001E+00 1 52E401 3 03E-01

! Th-229 1i37t3E-10 3425t 6503 01+00 470E8 9239E408

Th-230 t89Ett342 51 650i 0 00E0 6 20E-09 t 24E48a

Th-232 228-0342 5t 68503 000DE+00 8 66E408 tJ73E47

Tl-203 I 6947E-08 342 5t 3 03 0 00EOE 0E46 t.t6E405

U-232 e Se37o 342 mt 685 03 0 d0Ee+00 t 67E405 3 34E405 Thermal Power

U233 t223342 51 685 03 0 00+00 4 18E45 8 36E05 Nomial Heat Bounding

U-234 1 5925E407 342.51 685 03 0 00E+00 5 45E405 1 09E-04 Ouh,>ut ~ Heat Output

U-235 -26t9E4 34251 00 12E2 1 20E402 I 29E402 (Wafts) (Watts)

U-236 t.2693E405 342 51 68503 0 00E+00 4 35E403 8 70E43 I 99E+01 3 soE.0

U-3636?31E408 34 51 0 00 8 12E4.3 8 11E403 8.12E43 Total Total

Y-90 2 6060E+00 342 51 685 03 0 00E+0 8 3+1.79E+03

Other Radionuctides 
t 23U+ 2A7E+03

Boer m% 197899811.8T en & lmon Sumnary,_B. . ....

Templatie Selection Summrary
'Frorn SFOD Usedt Bafior Paaee Differences

[ ~~~~Reactor Modrator Cw ANDo U ZIRC HYDFiDEIWDU:R n
BlFuel Cladding SST 5ST

BOL HU Constituents UU_

S OL Enlrichmnent % 19 789581t8 1to b a

Burup Summary (M-dl FBasis for bumup used In estimate: -

Froiii SF0D Estimatedt

Nominal 342 st lnal bwfca blab3td from te heasy meal omws destoyed

;BoundingF 685 q 03 8ouin b0  asied a thbeta rrMal bunk

_ Chechs_

Bumeup Multiplier Givmen2 Bumnup/ Estimated EOL Hil/Glven EOL Hla

Nominal 1o

Boumd0ng o1 6-

Reactor shutdoawn. core removal. storage. sappmg or other date confiming that Irradatiton ceased for tuel

5
Tctai bumrup tor alt tuel assocIated with ths worksheet must be dvided by BiL heavy metal mass to get specific btmV values (MWdVT)

DOEtSNF/REP-078 
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information Y *O-r~s

Fuel NHame TRIGA ST 8 5/20 U OF UTAH
SNF 10 4: 261

Fuel Units & Descr 85- ELEMENT
Heavy Metal Mass: BOL.14 773kg, EOL=14 518kg
ROD Storage Site INEEL

'Fuel decay start date 2035
Estanates as of: 2030

Template: TRIGA-SS (LWIU-Zrx. SST 10 to 20%. U)
ITemplate Bumup(MWd)- 6 65

Template BOt Heavy Metal Mass (MT): 0 000195
Template Decay Time: 5 years

Estimated
Canister usage

t18xt0
I 077

HI. Fstimates , - < t m x X, b Y. Y, Gamma Sources

Radionuclide
Ac-227
Am-241
Am-242m

CitMWd From
Template

85173E-10
1 833IE-03
t 4129E-06
' 4774E-07
.2871E-04

Photon Total
Nominal Bounding Fuel Initial Activity Nominal Fuel Botunding Fuel Energy Photons/sec

Fuel Bumup (MWd)
2

Bumup(MWd)
5

(Ci) Inventones(Ci) Inventones(Ca) Group (bounding)
24342 48685 0 008+00 2 07E-07 4 15E-07 I Avg

0 OOE+00 4 46E-01 8 92E-01
3 44E-04 6 88E-04 0 0250

Am-243 7 19E-05 00375 1 474E+13
C-14 243 42 00575 1 513E813
Cl-36 2 8120E-06 243 42 486 85 O OOE+00 6 e 0 0850 9 376E+12
Cm-243 1.7940E-07 243 42 486 85 0 OOE+00 4 3 6 809E812

I 6962E-06
1 2839E+00
9 0541 E-02
3 2195E-05
2 7564E+00
1 5368E-02

243 42 486 85 0 OOE+00 4.13E-04 826E-C 7 954E+12
243 42 48685 0OOE+00 313E+02 625E+02

0 00E+00 2 20E+01 4 41E+01
-

Cs-135 0 OOE+00 7 84E-03 1.57E-02 0 8500
Cs-137 -02 1 34E+03 1.2500 4677E8,3
Eu-t54 -00 7 48E+00 17500 3118E810
Eu- 155 2 9293E-02 243 42 4 22500 5.025E,10
Fe-S5 7 7158E-01 243 42 486 85 3 988E+08
H-3 1 1t1E-02 24342 48685 0 00E+00 2 70E+( 4 '41 E+07

7 3684E-07 243 42 486 85 0 00E+00 1 79E-04 Li342 486 85 0 00E+00 615E+01 1 23E+02
0 00E+00 3 03E-04 6 05E-4 I II(

Pa-231 1 87E-06
Pb-21 0 7.3880E-15 243 42 E-12
Pmn-147 2.1023E+00 243 42 486 85
Pu-238 1 0383E-03 243 42 486 85 0 00E+00 I Li5 5293E-03 243 42 4868 5 0 00E+00 1.35E+00

48685 000E+00 518E-01 104E+00
Pu-241
Pu-242
Ra-226
Ra-228

5 2782E-i 4 243 42
1 9338E-10 243 42

486 85 0 0E+00 2 48E+01
486 85 0 00E+00 5 63E-05
48685 0 00E+00 1 28E-11
486 85 0 00E+00 4 71E-08
486 85 0 OE+00 223E+01
486 85 0 00E+00 317E4-3
486 85 0 00E+00 2 96E-03

9 1684E-02 243 42
243 42

4 96E+01
1 13E-04
2 57E-I 1
9 41 E-08
4 46E+01
6 34E-03
5 92E-03
1 27E+03
2 15E-01
6 688E-08
8 81E-09
1I^F0

Sr-90
Tc-99
Th-229

4 4241 E-04
1.3713E-10
1 8090E-11
2 5278E-I0

243 42 486 85
243 42 486 85 0 00E+00
243 42
2431 42

486 85 0 00E+00 4 40E-09
4A86 Pq 6 tlF~dn A 15-0i8

1 6947E-08 243 42 486 85 0 00E+00 4.13E-06 8825E-06
48737E-08 24342 48685 000E+00 1.19E-05 237E-05
1 2203E-07 243 42 486 85 0 00E+00 2 97E-05 5 94E-05
1 5925E-07 24342 486 85 0 o0E+00 388E-05 7.75E-05
2 6194E-06 243 42 0 00 6 35E-03 5 72E-03 635E-03
1 2693E-05 243 42 486 85 000E+00 3 09E-03 6.18E-03

Thermal Power
Nominal Heat Bounding

Output 2 Heat Output
(Watts) (Watts)
1.42E+01 2.3E+01

Total Totail100
Y-90
Other Radionuclides

lt. Tn laet Setect

A. ta- SeeWKN

3 98E-03 3 97E-03 3 98E-03
0 00E+00 6 34E+02 1 27E+03

8 78E+02 1 76E+03

From SFD Used lBasis for Parameter Dferences:
Readtor Mirderstorl LW AND UgZR HYD'3DE! V W AND U Z.RC HYD.'3DE|

Fuel Cladding SST [ SST }
I BOL HU Constauents U |I U

n I

ful

BOL Enrichment% 1989899888 10[to20l _

Burnup Summary (MW1l1 ' Basis for bumup usedin estimate:
Frrom SFD i Estimatedt

Nominal 243 42 Nmra hi calculated frim the hav metal mass des~sye4
Bounding |4v S' B btrgup assumed to be twice nmibal tumpuo

lChecks 1

J

Estimated BumupJ
Bumup Multipleer Given Bumup Estimated EOL HWGrven ErDL HM

048 - 1 0D
I ~0 971

Nominal
Boundinq

'Reactor shutdown, core removal, storage, shipping or iher date confirung ht irrauiation ceased fr hat.
'Total bunusp for alltuel assodiated wlh thils workheet must be dlided by 80L heavy me^tal mass to get speafic bumutp vaiues (MWtd`MT)
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Fuel Radionuclide Inventory Worksheet

sL FMd and Template Inifurnmtion - ,
, Fuel Name TRIGA STD 8.5/20 UC 0 Berkeley

SNF ID# 874
Fuel Units & Descr tI1- ELEMENT
Heavy Metal Mass BOL=21 645kg, EOL.19 17kg
ROD Storage Site: INEEL

'Fuel ecay stlat date: 1982
Estimates as of 2030

Template TRIGA-SS (LW/U-Zrx SST, 10to20 . U)

"Template Bumup(UWd)- 6 65
Template SOL Heavy Metal Mass (MT) 0 000195

Template Decay Time- 35 years

Estimated
Canister usage

18"xlO'
100 1

I
... -.- - - - I I ,- , , .rm Xn b Yn drramma bQUrMes

- .. l-I .

ClAMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Bumup (MWd)? (Ci) tnventorHes(C) Inventornes(CI)

I n hoton Ioa
Energy Photons/sec
Group (bounding)

_.,0 A,, 
e >co aS

5 70U8E-09 2,36ZYV4 I I 5BE-05 317E-05 Avg MeV
0 923E+00 1 85E801 00150 3299E+14

3 9068E-03 2,362 94
1 .2325E-06 0 0E+00 2 91E-03 S 82E-03 I

Am-243 1 4732E-07 4.725 88 0 00E+00 3 48E-04

C-14 - 1.2824E-( 4.725 88 0 W0E+00 3 03E-C

CI-36 94 4,725 88 0 00E+00 1
94 4,725.88 0 0E+00

0 0850 3 861E+13
01250 2.512E+13Cm-243

Cm-244 2.362 94 4 725.88 0 C

Co-60 2,362 94 4,725.88 0 C

2S54E-03 02250 3 325E+13
1 18E+02 I 03750 1 450E+13
1.80E-02 085750 2.425E+14
1.52E-01 O o8500 2482E.12

Cs-134 2.362 94

Cs-1 2,362 94 7.61 E-02

E+00 2,362 94 3.26E+03 6.52E+i03 1 25C0 9 632E+ 12

1 3711E-03 2,362 0 00E+00 3.24E+00 6 48E+00 17500 6442E+10

4 4361E-04 8 0 00E+00 1.05E+00

Fe-55 2 6075E-04 4.725 88 0 00E+00 6 t6E-(

H-3 2 0647E-03 2,362 94 4,725 88 000E+00 4 88E+00 9 76E+00

I -129 7.3684E-07 2,362 94 4,725 88 0 00E+00 1 74E-03 348E-03
Kr-85 3 6346E-02 2.362 94 4,725 88 0 00E+00 8 59E+01 1 72E+02

Np-237 12844E-06 2,362.94 4,725 88 000E+00 303E-03 6 07E-03

Pa-231 12352E-08 2,362.94 4,725 88 008E+00 2 92E-05 5 84E-05

PD-210 3 5338E-13 2,362.94 4,725 88 0.00E+00 8 35E-10 1 67E-09

Pm-i147 763468E-04 2,362.94 4,72588 000E+00 180E+00 38+00

Pu-238 81970E-04 2,36294 4,725 88 000E+00 1 94E+00 3 87E+00

Pu-239 55248E-03 2,36294 4,725 88 000E+00 131E+01 2 61E+01

5 829E+03
5 0000 2 454E+03
7 0000 2 768E+02

I 11 0000 3147E+01

Pu-240 2 94 4.725 88 0 OOE+00

Pu-241 2 2.362 94

17 2,362 94
3 2,362 94

4,725 88 E+02
5 46E-04 I 09E-03
228E-09 4 56E-09

2 5188E-10
1 0214E-10

2,3629

Ru-t 06
Se-79
S.i-126
Sr-90

4.725 88 0 00E+00 5 95E-07
4,725 88 0 00E+00 2.41E-07
4.725 88 0 00E+00 3 08E-02

119E-06
4 83E-07

2 94 4,725 88 1
)0 2,362 94
4 2,362 94

4,725 88 6 03E+03

5 9684E-10
9 3880E-1 1
2,5278E-1 0
1.3723E-08
3 6932E-08
12224E-07

2,362 94

Tl-208

4,725 88 0 00E+00 t.05E+00 2 09E+00
4,725 88 0 00E+00 1 41 E-06 2 82E-06
4,725 88 0 00E+00 2 22E-07 4 44E-07
4,725 88 0 00E+00 5 97E-07 I 119E-06
4,725 88 0 00E+00 3 24E-05 6 49E-05
4,725 88 0 00E+00 8 73E-05 1.75E-04
4,725 88 0 00E+00 2 89E-04 5.78E-04
4,725 88 000E+00 608E-04 122E-03

0 00 9.35E-03 3 17E-03 9.35E-03

2,362.94

J-234 2 5714E-07
U-235 - -2 6194E-06
U-236 1.2695E-05

Thermal Power
Nominal Heat Bounding

Output . Heat Output

(Watts) (Watts)
3 80E01 7 80E01

Total TotalI U-238
Y-90

-Z. N _. R

-3 6331 E-08

4,725 88 0 00E+00 3 00E-02
0 00 5.82E-03 5 73E-03

4,725 88 0 00E+00 3 02E+03
3 25E+03

6C(

Template Selection Summary .
From SFD Used1 Reactor Moderator LW AND U ZIRC HYDRIDE LW AND UZJRC HYDRIDE

Fuel Claddig ST SST
8OL HM Constituent U U

OLEnrichment% 20 10o201

| Bumup Summary _M_ __d)_

S From SFD Estimated

]Basis for Parameter Driferenoes'

lai..s icr ourriul ue II

Nominal 2 2.-.R iri d tup aslated II7 te heavy mrtal mas destrod

Bounding rI 4 725t=l bastep assuaedl be bd rWib MtW
.

IChecks
Estimated Bumupl

B M itiper I Given Burnup Estimated EOL HtGl~ven EOL NM

Nominal | 3201 i 100
13undmg | 6 401

I -
'Reactor shutdown, core removal, storage, shipping or Other date cornirming that irradation ceased for tuel

'Total bur.-up hr atJ luel associated with tIs worksheet must be divided by 601 heavy metal nass; t get spedlic burnup values (MWdSI)

_ DOE/SNF1REP-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Templat Information fi

Fuel Name: TRIGA STD 8 5.20 UNIV OF MARYLAND
SNF ID O: 260

Fuel Units & Descn 93 - ELEMENT
HeavyMetallMass: BOL=17205kg' EOL.16489kg
ROD Storage Site INEEL

'Fuel decay etar date. 2035
Estimates as of: 2030

Templata TRIGA-SS (LWAJ Zr, SST, 10 to 20% U)
'Template Bumup(MWd) 6 65

Template BOL Heavy Metal Mass (M" 0000195
Template Decay T'n*e 5 years

Estimated
Canister usage.

18'x1so
1 084

11. Fstimates - m x. x, b Y. y. Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)f Bumup (MWdcl (CI) Inventones(Cl) Inventones(Ci) Group (bounding)
Ac-227 8 5173E-10 68359 1,367 19 0 OOE+0O 5 82E-07 1 16E-06 Avg. UeV
Am-241 18331E-03 68359 1,36719 OOOE+00 1 25E+00 251E+00 00150 2210E+14
Am-242M 14129E-06 68359 1,36719 0OOE+00 966E-04 193E-03 00250 4.E62613
Am-243 14774E-07 683.59 1,36719 OOOE+00 I O1E-04 202E-04 00375 4141E+13
C-14 1 287IE-04 68359 1,36719 0OOE+00 880E-02 1 76E-01 00575 4250E+13
Cl-36 2B120E-06 68359 1.36719 OOE+00 192E-03 384E-03 00BSO 2633E413
Cm-243 173E4-07 683.59 1,36719 0 OOE+00 523E-04 2145E-04 5000 1912E+13
Cm-244 I 6962E-0 683.59 1,367 19 0 OOE+00 1 i6E-03 2 32E-03 02250 2.234E013
Co-60 1 2839E+00 683.59 1,367 19 6OOE+00 87BE+02 1 76E+03 103750 19133E+13
Cs-134 90542E-02 683.59 1,36719 0OOE+00 619E+01 724E+02 025750 1507E14
Cs-135 32195E-10 68359 1,367.19 0 OOE+00 220E-02 440E-02 07800 6467E+12
Cs-137 27564E+00 68359 1,367.19 0OOE+00 168E+03 377E+03 2 2500 1313E*14
Eu-154 15368E-02 68359 1,367.19 OOE+00 890-E+01 2t17E+01 275 8755E+10
Eu-155 29293E-02 68359 1,36719 OOE+00 26003E61 4 -00E+012 220 411E411
Fe-55 7 715E4501 683.59 1,367.19 OOE+00 5.27E+02 1305E+03 Z7500 1ZE+09
H-3 11424E4-02 66359 1,36719 OOE+00 7360E+00 052E+01 35000 t303E+08
1-129 713684E-7 68359 1,36719 OOE+00 5904-04 1 01E73 SOOOO 7272E02
Kr-85 2 5263E-01 68359 1.367 19 0OOE+00 12473E+02 3 45E702 7800 8232E+
Np-237 12427E6-0 68359 1,36719 0OOE+C0 850E404 I770E4-3 1t7 9378E+3 -
Pa-23t 3 85614-09 68359 1,367 19 006E+00 2 63E-06 527E6-0
Fb-2O 4 873887E-0 683.59 1,367 19 OOE+00 5 3 -OS12 6 O6E-01
Pm-147 2.1023E+00 683.59 1,367.19 0 OOE+00 3 44E+03 2 67-034 o
Pu-238 1 0383E-03 68359 1.36719 0 O6E+00 7 1OE6-04 42E+0u
Pu-239 - 5293E-03 683.59 00367.19 0 74E+-0 3 78E+00 7 56E+-0
Pu-240 227E4-03 68359 1,367.19 00OOE+00 8145E+00 2191 E+0.
Pu-24t -O1t95E-01 68359 0.367.19 O303E+OO 6497E03a 1 39ElT2
Pu-242 2 3628E07 683 59 1.367.19 0 OOE+00 1 78104 3 56E-04
Ra-226 5a27c2E-i4 683e59 2,347.+9 OOE+03 36E-11 7.22E-4 1
Ra-228 e 9338E-1t 6.3 a 9 e .367.19 0 OOE+OO 1 32E407 2 64E407
Ru-106 9t1684E402 683 59 1.36i.19 0oooE+oo 627E+01 1.25E+02
Se-79 1.30t8E405 683 59 1,367.19 0 OOE+OO 8 90E403 I 78E402
Sn-126 tUt67E405 683 59 1,367.19 0 OOE+OO 8 32E403 I 66E402
Sr-90 2 6045E+00 683 59 1,367.19 O OOE+50 1.78E+03 3.56E+03
Tc-99 4 4241E404 681359 1,367t19 OODOE+OO 3 02E-01 6 05E-011
Tlh229 11.37t33E-tO 683 59 1,367t19 O OOE+OO 9 37E-08 I187E407
Th-230 I 8090E-1 I 6B3 59 t1,367 t19 0 OOE+OO 1.24E4B8 2 47E-08
Th-232 2.527FE-10 683u59 1,367.B 9 foOE+O a73E47 3e46Er7
Tl-208 I16947E-08 683 59 1,367t19 OOOE+OO 1t6E-0S 2.32E405
U-232 4 8737E4B8 683 59 1.367 t19 0 OOE+OO 3 33E-05 6 66E405 Tlhermal Power
U-Z'i3 t.2203E7 683 59 1t367.19 0500E+50 8 34E405 I167E404 Nominal Heat Bounding
U-Z34 1.5925E407 683 59 1,367t19 O OOE+50 I109E-04 Zt18E404 Output Heat Outpu
U-235 -2 6194E406 683 59 000 7 44E403 5 65E403 7 44E403 (Watts) (watts)
U-236 1.2693E405 683 59 1,367.19 O OOE+OO B68E403 1.74E402 3 98E+01 7 95E+Ot
U-23B -3 6331 E-4B 6B3 59 0 00 4 63E403 4 601E43 4 63E43 Total Total
Y-90 2 606.0E+00 683 59 t1,367 t19 0 OOE+50 I 78E+03 3.56SE+03
Other Raeactiolrdes 2 46E+03 4 93RL U Y
IIL Ternplate Seiffbon SunmrmiyBusrnup Sumnry. t a ne s<~,~,,-' _ <, -
Template Selection Summary

Erorn SFD i u ed iass for Parameter Diferences:
Reactor Mo0derator LW- AND U 23RC HYDRIDE LW ANiD uZR HYDRIDE

Fuel Cldding SST SST
BOL Hi Constituents u U

BOL Enrchmenrt % 20 10 to 20 t

Burnup Summary (MWd)f Basis for bumup used in estimate:
From SFD Estimated

Norninst-F -[ 683 59 Nmtlal tUIlp calctlated ti Om heavy metbl mmas destroyel

Bounding 1367 1u j8idq Lmuc assiuelo bite tWeasre nawb arts

Checks

Estimated Burnupt
Bumup Multplier Given Buup Estimated EOt HWGlven EOL HM

Nominhal tI7I I1 o
Bounding I 233

'Reador shtrdaw. core removal. storage. shippmg or other date conrnirmg that inadiathur reased tor fuel-

'Total bumu p tor ait fuel assoiated wdth tis worksheet must be divided by B0L heavy metal mass to get specific bunmup values (MWdMT)

Li

I-

I
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Fuel Radionuclide Inventory Worksheet _

iL Fuel and Templte Informailiou1
Fuel Name TRIGA STD 8 5120 UNIV OF CAL-IRVINE

I- SNF ID 4 264
Fuel Units & Descr 104 - ELEMENT

Heavy Metal Mass 8OL-19 926k3 EOL.19 77kg
I ROD Storage S te INEEL

'Fuel decay start dale 2035
Estimates as of 2030

Template TRIGA-SS (LW/U-Zrx. SST. 10 to20%. U)

iTemptae Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (MlT) 0 000195
Temnptte Decay Tkne 5 years

Estimated
Canister usage:

18'x10'
0.94

-

------- T��-=.
D .b .<||E .....

iJ. F.shnmtes U ' - m_

Ci/MWd From Nominal Bounding Fuel initial Activity Nominal Fuel Boundmng Fuel

Template Fuel Bumup (MWd)f Burup (MWd)
2

(C _ Inventones(CI) inventones(Ci)
Radionuclide

Photon Total
Energy Photons/sec
Group (bounding)

Avg UeV
0 0150 4 814E+13
00250 1 059E+13

- n ---- -- 29711 U~tJI---297 84 0 00t+00 12 f tAc-227 8s 5173Et-10 14
_.

Am-241 1.833t1-E3
Am-242m 1 4129E-06
Am-243 lA774E-07
C-14 1.2871E-04
'-I-i 28 1 20E4-06

297 84 0 O0E+00
297 84 0 O0E+06 E-04

297 84 I 4 40E-05 0 0375 9 020E+12

2 297 84 ( 3 83E-02 0 0575 9 259E+12

148 92 297 84 0 OE+000 419E-04 8 38E-04 I 00850

Cm-243 1 794OE-07 148 92

Cm-244 1 6962E-06 148 92

297 84 2 67E-05 5 34E-05 01

2 53E-34 5 05E-04

Co-60 l2839E+DO 148 92 1 297.84 0 00E+00 1 91E+02
297.84 0 WOE+00 1 35E+01

3 82E+02 +12

I
I
t

%--1

CS-134 ___IUb4 th-W
Cs-13 3-2195E-05
Cs-137 2.7564E+00 -

1481
148 1 84 0 00E+00 4 79E-03

84 0 00E+00 4.1 OE+02

0.5750 32s3E+13
0.8500 1.409E+12
12500 2.861E+13
1 7500 1 907E+10

Eu-154 1.5368E-C 297 84 00E+0C 4.58E+00

3 92 297 84 10 8 72E+00

Fe-55 148 92 297 84 1 15E+02 2 30E+02

148.92 I 65E+00 3 31 E+00

22500 3074E+10
2 7500 Z2440E+08

3.5000 2.839E+07
5 000O 1 685E+02
7.00 1.9t9E+01

m1-1-3
I i K-a

5pJ-9t
E-07 14892 29784 000E+00 t 1OE-04 219E-04

E-01 148 92 0 00E+00 3 76E+01 7'!
0 00E+00 1.85E-04 2 176E+00

Pa.23
17 1 241 -09
3t 3 851 1 E-09

Pb-210
i 1 PFm-147

Pu-238
- Pu-239

Pu-240
Pu-241

73880E-15
2 1023E+00

297 84 0 00E+00 5.74
297.84 0 00E+00 t.C
297.84 0 00E+00 3.13
297 84 0 00E+00 t55
297 84 0 00E+00 8 23

220E-12
626E+02
3 09E-01
1 65E+00148 92

148 92
148 92
148 92

3 17E-01 6 34E-01

Pu-242 2 3128E-07
Pa-226 5 2782E-14

29784 000E+00 1.52E+01
297 84 0 00E+00 3 44E-05
297 84 0 00E+00 7 86E-12
297 84 0 00E+00 2 88E-08
297 84 000E+00 I 376+01

3 04E+01
6 89E-05
1.57E-1 1
S 76E-08
2 73E+01Ra-228

FRu-1 06
Se-79

1 9338E-1
9 1684E-C

148 92 297 84

Sn-126 12167E-05 148 92

Sr-90 2 6045E+00 148 92

L! Tc-99 4 4241 E-04 148 92
Th229 t.3713E-10 48 92

297 84
0 1.94E-03 388E-03
0 1.81E-03 3 62E-03
0 3.88E+02 7.76E+02

Th-230 1.8090E-1 1

Th-232 25278E-10
TI-208 1 6947E-08
U-232 _ 4 8737E-08

. A^,nc_,

297.84 0 00E+00 6 596-02
297 84 0 00E+00 2 04E-08
297 84 O.00E+00 2 69E-09
297 84 0 00E+00 3 76E-08
297 84 0 00E+00 2 52E-06
297 84 0 00E+00 726E-06

S056E-06
1.45E-05 Thermal Power

3 63E-05 Nominal Heat Bounding297 84U-233
U-234
U-235
U-236
U-238
Y-90

COtter Radionuclides
MI. Template Selection d w

1

148 92 297 84
148 92 0 00
148 92 297.84

4892 0 00
148 92 297 84

4 74E-05
61E-03 822E-03 861-3 (Watts) (Watts)

00E+00 1 89E-03 3 78E-03 6 67E+00 I 73E+01

36E-03 5 35E-03 5 36E-03 Total Total

06E+00 3 88E+02 7 76E+02
5 37E+02 1 07E+03

O utpu t Heat O utpu t

71

I Template Selection Summary -
I From SFD Use E

Reactor Moderator LW AND U 1NC HYDRIDE LW AND U ZIRC YDRIDE

- Fuel Claddaig SST SST

SOL MtM Constjtuents U U

W i ~ BOL Enrichment% 20 o0002088 10 t1 20 1 _

Basis for Parameter DOiferences

IA_
Bumnup Summary (MWd)' Basis for bumup used In estimate,

From SFD Estted

NoInal 1 48, bu calculated froem tre heavy rnal mm~ destoyedL

Boundmrg u297 8 8iurd bump ained lDte twce -innal hrme

JChecks

Estirrited Bumup/
Bumup Mufipier Given Bumup Estenated EOL HM/Gwien EOL NM

Nominal C B u 1 00
Bovunding04

I I
; 'Reactor shutdown, core removal, storage shipping or otrer date colinlung that madiabon Mesam In, a-n

iToW bumup lor all tuel assoaiated with this worksheet must be davded by B50L heavy metal mass to get specific bumup values (MWdVMT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tempate Informdon A . -

Fuel Name TRIGA STD 8 5/20 UNIV OF WISCONSIN
SNF ID #-t 262

Fuel Units & Descr 128- ELEMENT
Heavy Metal Mass: BOL-24 96kg, EOL.22 182kg
ROD Storage Site: INEEL

'Fuel decay starl dale: 2035
Estimates as of 2030

Template. TRIGA-SS (LWAU-Znx. SST. 10 to 20%. U)
ZTemplate Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (M): 0 000195
Template Decay Tine 5 years

Estimated
Canister usage

158x10o
115S

IL Estimates m X. X, b Y. Yb Gamma Sources
Photon Total

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)f Bumup (MWdO (Ci) Inventones(Ci) Inventories(CI) Group (bounding)
Ac-227 8 5173E-10 2,651 52 5.30303 0 OOE+00 226E-06 4 52E-06 Avg MeV
AM-241 1 8331E-3 2,65152 5,30303 OOE+00 486E+00 972E+00 00150 8571E+14
Am-242M 1 4129E-06 2,651 52 5,303 03 0 OOE+00 3.75E-3 7.49E-03 o 0250 1 886E+14
Am-243 1 4774E-07 2,651 52 5.30303 0 OOE+00 3 92E-04 783E-04 00375 1 606E+14
C-14 1.2871E-04 2,65152 5,303.03 OOOE+00 341E-01 683E-01 00575 1649E+14
CI-36 2 8120E-06 2,651 52 5,303.03 OOE+00 7 46E-03 1 49E-02 00850 1021E+14
Cm-243 7940E-07 2,651 52 5,303-03 0 OOE+00 4 957E-03 91E-034 01250 7416E+13
Cm-244 5 6962E04 2,651 52 5.303 03 0 00E+0 1 4500-03 9 OOE-03 02200 8664E+13
Co-60 1t2839E+00 2,651.52 5,30303 0ooE+00 3 40E+03 681 E+03 03750 4397E+3
Cs-134 90541E4-02 2,651.52 5,30303 0 00E+O0 2 40E+02 4880E+02 05750 5a45E+14
Cs-135 32195E-05 2,65152 5.30303 000E+00 8 54E-02 71E01 0850D 2509E+13
Cs-137 27564E+00 2,651 52 5,303 03 0OE+00 731 E+03 1 46E-04 12520 5 04E+14
Eu-154 23684502 2,651 52 5,303 03 0000E+00 4 07E+01 815E+01 _17500 3396E+11
Eu-155 29293E-02 2,65152 5,30303 0OOE+00 7.77E+00 55E+02 22500 5474E+11
Fe-SS 7 7153E01 2,651 52 5,303 03 0 OE+00 2 S0E+03 4 72E+03 2 750 4 37E+D9
H-3 I 8090E402 2,651 52 5,303 03 0 OOE+00 2 95E+01 9 89E0-1 30500D SOSE+08
I-t29 7 365412707 2,651 52 5,303 03 0000E+00 6095E-03 3940-03 6 SO 2795E+03
Kr-28 2 5263E4-0 2.651 52 5,303 03 0OOE+00 6.70E+02 8 34E+03 70000 31E3E+0
Np-237 t2427E-06 2.651S2 5,30303 00E+00 3130E-043 6 59E-03 4 IT m 3603E+r
Pa-231 381 21E-09 2,651 52 5,30303 0OOE+00 302E-05 2604E-04
Pb-210 7 3880E-15 2,65152 5,30303 0OOE+00 4.96E-204 3892E-u1t
Pni-147 2tO023E+00 2,651tS2 5,303 03 OOOE+OO 5 57E+03 t.ttE+O'+
Pu-238 ItO383E-03 2,651tS2 5,303 03 O.OOE+OO 2 75E+00 5~51 E+OO
Pu-239 5293E4-03 2.651 52 50 03 0 O03E+O0 1 47E+O- 2 93E+01
Pu-240 2 1278E-03 2,651 52 5,SD03 O OOE+OO 5 64E+00 I 13E+01
Pu-241 1 0293E-01 2.651 52 5,30303 0000+00 3 2370E+02 5 41E+02
Pu-242 23231E-07 2,65152 5,30303 6OOE+00 6613E44 1 023ET43
Ra-226 5.2782E-14 2 651 52 5,303 03 0 OOE+OO I 40E-10 2 801E-10
Ra-228 I19338E-10 2,651S52 5,303 03 O OOE+OO 5 13E407 tO03E-06
Ru-105 9 1684E402 2,651tS2 5.303 03 0 OOE+OO 2 43E+02 4 86E+02
Se-79 t 3018E-05 2,651 52 5,303 03 0 OOE+OO 3 45E4025 6 90E402
Sn-t26 I 2167E-05 2,651 52 5,303 03 0 ODE+OO 3 23E402 6 45E402
Sr-90 26045E+00 2,651 52 5,303.03 0OOE+00 691E+03 t38E+04
Tc-99 4 424a E4e4 2,651 52 5,303 03 0 OOE+O 1.17E+00 2 35E+04
Th-229 t 3713E-10 2,651 52 5,303 03 0 OOE+oO 3 6.4E-07 7 27E-07
Th-230 t 8090E-t 1 2,651 52 5,303 03 0 OOE+OO 4 BOEE48 9 59E408
Th-232 2 5278E-10 2,651 52 5.303 03 0OOOE+OO 6 70E407 t 34E406
Tl-208 I 6947E-08 2,651 52 5,303 03 O OOE+OO 4 49E-05 8 99E405
U-232 4 8737E408 2,651 52 5,303 03 0 OOE+OO 1 29E-04 2 SBE-04 Thermal Power

mla233 I 2203E-07 2.651 52 5 03 0 OOE+OO 3-24E4_4 6 47E4 Nomnal Heiet Bounding
U-234 I 5925E-07 2,651 52 5,33 03 0 OOE+OO 4.22E404 8 44E404 Output Heat Output
tJ-235 -2 6194E406 2,651 52 0 DO t.O8E402 3 84E403 I 08E402 (waftt) (Watts)
U-236 t 2693E405 2,651 52 5,3003 O OOE+OO 3.37E402 6 73E402 1.54E+02 3 09E+02
t)-238 -3 6331E408 2,651tS2 0 00 6.71tE403 6 61E403 6 71E4 Total Total
Y-90 2 6060E+00 2,651 52 5.3303 0OOOE+OO 6 91 E+03 1.3E+04
Other Radionuclides 9 56E+03 1-91 E+04

lli. Tenlae &aecifini Sumar, Bvinaup S4urimary tantectis ta g*w , r<

Tempatae Selectior SumtorY
From SF0 Used Basis for Parameter Differences:

Reactor Moderator LW AND U ZRC HYDRIDE LW AND U 21RC HYDRIDE
Fuel Cladding SST SST

BOL HtM Conatuernts U
BOL Enrichment % 2 100 to1 2Dt

Bumup Summary (MWd)' Basis for bumup used in estimate:
From SFD Estimatedt

Nominal 2,651 52 Nwkdia btump calculated cm fie heavy metal mass deirsoyed.
Bounding-I 5 303 03 Botudng bunup assmed to be Wmtr mewnal bjnsr

Checks

Estimated Bumup
Bumup ttultbipEr Grven Bumup Estimated EOL HNMGiveln EOL HNM

Nomind 3 t2 I ot1
Bounding 623

'Reactor shutdown, core removal, storage. shlippig or other date confriming that irradatbon ceased tor fuel

'Total bumup for at fuel assoaated with ths worksheet must be dvided by SOL heavy metal mass to got specfic buinup values (MWdMT)

Li

IU

L
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Fuel Radionuclide Inventory Worksheet - -

p. Fuld and Template Infornmtion, ,;, .
Fuel Name TRIGA STt 85i20 USGS

SNF ID 9 964
Fuel Units & Descr I - ELEMENT
Heavy Metal Mass BOL.0 184kg EOLWO 183kg

IROD Storage Site INEEL

'Fue deay start date 2035
Estimates as ot 2030

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

Template SOL Heavy Metal Mass (MT): 0 000195
T-,ntMt. D- Tbea S sears

Estimated
Canister usage

18'x10'
j 001 j

-

II. Estimates - `- m - xb Y. Yb I Gamma Sources

PIhlton Total
___ , _ _ tA~~~l* D@|;AX ierg r___ _.tuns._r s 0e_- s CirD~

CUMWd From Nominal Bounuing rue. Initial Activity mominai ruei nounoing ruei
Tem-tate Fuel Bumup (MWdl

t
Bumup (MWd)

5
(Ci) - Inventores(Ci) Invenlorles(C)

Grgupy rn(bondig
Group (bounding)Rladuonuclide

Ac-227
Am-241
Am-242m

^ = . 10
8 513JL-1U V 76 6 50E-10 1 30E-09 Avg MeV

1 40E-03 280E-03 00150 2469E+ll
1 08E-06 2 16E06 I 00250 5432E+10

1 8331E-03
1 4129E-06 0 00E+00

Am-243 1 4774
G-14 12871
C1-36 2 8120
Crn-243 1 7940

E-07
1.53 0 00E+00 9 83E-05 19
1.53 000E+00 1 13E-07 2264-07

1.53 0 00E+00 2 15E-06
1S3 0 OOE+00 I 37E-C

Cmi-244 0 76 1.53 0 00E+00 :+I0

Co-60 0 76 1.53 0C E+00 03750 1266E+10

Cs-134 0 76 1.38E-01 I 0.5750 1.683E+11

0 76 2 46E-05 4.92E-05 o 085500 7325E+09

2 7564E+00 2 1tE+00 421 E+00 1 12500 I 467E+11I

Eu-154 1 '
Eu-155 21

5368E-02 0 00E+00 1.17E-02 2.35E-02 17500 9781E+0.7
0 00E+00 2.24E-02 4 4

Fe-55 7 7158E-01
H-3 1.11 t 1 E1-02

Kj 1-129 736840E-07
Kr-85 2S263E-01

i Np-237 12427E-06
Pa-231 36511E0t09

, I Pb-210 7-380E-15
I Pm-147 2 1023E+00k1- Pu-238 t 0383E-03

1 53 0 00E+00
076 1 53 0 00E+00 000 1 456E+05

076 153 e s 50000 9 154E-01

076 153 I 93E-01 3 6E-01 70 700 1 038E-01

9 49E-07 1 90E-06 I 110000 184E-02

2 94E-09 S88-09 I
076
076
0.76 5 64E-15 1 13E-14

0OOE+00 161E+00 321E+00
1 53 0;06+00 793E-04 1.59E-C3

Pu-239 5 ! 1 53 0 00E+00 4 22E-C

Pu-240 21 076 1.53 0 OOE+00 1

Pu-241
Pu-242
Ra-226
Ra-228
Ru-106

076
076
076

153 OC
153 OC 1 77E-07 - 3-53E-07

4 03E-14 806E-145 2782E-14
1 9338E-10
9 1684E-02

1.53 000E+00 1 48E-10 295E-10
1.53 0 00E+00 7 OOE-02 40E-01
153 OOE+00 994E-06 1 99E-05
153 0OE+00 929E-06 I 86E-05-, Sn-

Sr-S
Tc-S

126
so

S076
0 0 76
4 076

153
153

1 3713E-10 076
I 8090E-1I 0 76
9 5978FE10I 01

O+OE0+0 1 99E+00 398E+00
OOE+00 3.38E-04 6 76E-04

0OOE+00 1.00E-10 209E-10
0 OOE+00 1.38E-11 2 76E-11
O.0OE+00 1 93E-10 3 60E-10
O.OOE+00 129E-08 2 59E-08
0 OOE+00 3 72E-08 7 44E-08

0 OOE+00 9 32E-08 1 66E-07
0 00E+00 1 22E-07 2 43E-07

c A L . vx . v ,,,

I T-208
U-232

1 6947E-08
4 8737E-08 0 76

_ __ # _ _

U-233 12203E-07
U-234 1.5925E-07
U-235 -2 6194E-06
U-236 12693E-05

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (watts)
4 44E-02 5089E-02

Total TotalI
U-238

I -g0
Other F

D00 7.79E-05 7 59E-05 7.
1 53 0 OOE+00 9 69E-06 1t

0 00 4 97E-05 4 97E-05 4
1 53 0 00E+00 1 99E+00 3 !

- 2 75E+00 5

MJI m f late Selection S9umnr. BurAp Sum r. and tUbecks
Template Selection Summary

From SF UsedIt lReactor Moderatr LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Ciadding SST SST
BOL NM Constituents U U

BOL Enr>chment % t1 58243102 10to201

Bumup Summary (MWd)2 Estimated

lup From SFD Estimat d

oNo-nhal o71

rj 1.5

IBasis for Parameter Diferences:

_ asis for bumup used in estimate-

SINmrwuil tussip calcoilated Irom lte heavy meta siass desroyed
3I13oursiti bmsxp assurred lo be lWu isseil buiuitip

Estimated Sumup I
Bumup MuIftlpier Given Bumup Estimated EOL HM/GIven EOL HM

Nominal --- I 1 1 00

I BoundmgI 024 _

'_Reador shutdown, core removal, storage shipping or other date confirming that Irradation ceased tor uet

'Total bunup Ifr ati hue associated wdh ths wortsheet nsist be dvlded by R0L heavy metal mass to get specfic butnup values (MWd'lT)

DOEISNF/REP-078
Revision 0

March 2003
Page D-309 of D-585



Fuel Radionuclide Inventory Worksheet

L Furl and Tempilate Inforation " ,

Fuel Name: TRIGA STO 8.520 WSU
SNF ID E 268

Fuel Units & Descr. 137* ELEMENT
Heavy Metal Mass: BOL=26 71Sikg EOL=23 482kg
ROO Storage S.te INEEL

'Fuel decay sta date 2035
Estimates as of- 2030

Tampltate TRIGA-SS (LWAJ-Zne. SST. 10 to 20- U)
0
Termplate Bumup(MWd): 6 65

Template BOL Heavy Metal Mass (UT) 0.000195
Temnptte Decay t.me s years

Estimated
Canister usage

18xt10
1 t23

11. Fstimates. m x, sx b yYb Gamma Sources

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

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

(Ci) Inventories(C) Inventories(Ci) Group (bounding)
Ac-227 8 5173E-10 3,08644 6,17287 0.00E+00 2 63E-06 5 26E-06 Avg. MeV
Am-241 I 8331E-03 3,08644 6,172 87 000E+00 566E+00 I 13E+01 00150 9977E.14
Am-242m 1 4129E-06 3,08644 6,17287 000E+00 436E-03 872E-03 00250 2.195E+14
Am-243 1 4774E-07 3,08644 6.172 87 0 00E+00 4 56E-04 9 12E-04 00375 186sE-14
C-14 1 2871E-04 3,08644 6,17287 OOOE+00 397E-01 794E-01 00575 1919E+14
CI-36 28120E-06 3,08644 6,17287 000E+00 868E-03 1 74E-02 00850 1 189E+14
Cm-243 1 7940E-07 3.086 44 6.17287 000E+00 5 54E-04 I 11E-03 01250 8633E-13
Cm-244 1 6962E-06 3,086 44 6.172 87 0 00E+00 5.24E-03 1 05E-02 02250 1 008E.14
Co-60 1 2839E+00 3.08644 6,172 87 000E+00 3 96E+03 7 93E+03 0.3750 5 I18E-13
Cs-134 9 0541E-02 3,08644 6.17287 0 OOE+00 2.79E+02 5 59E+02 0.5750 6 804E.14
Cs-1 35 3 2195E-05 3,08644 6,172 87 0 OOE.00 9 94E-02 1 99E-01 08500 2.920E.13
Cs-137 27564E+00 3,08644 6,17287 000E+00 8.51E+03 1 70E+04 125W0 5930E+14
Eu-154 1 5368E-02 3,086 44 6,172 87 OE.00 4.74E.01 9 49801 17500 3 953E811
Eu-155 2 9293E-02 3,08644 6,17287 000E+00 9 04E+01 1 81E+02 22500 6 371E-11
Fe-55 7 715BE-01 3,086 44 6,172 87 0 00E+00 2.38E+03 4 76E+03 2.7500 5 056E+09
H-3 11
.1- U

3.172 87 0 00E+00 3 E
P--231 3 8511 E-09 3,086 44 6,172 87 0 00E-00 I 19E-05 2 38E-05
Pt-210 73830E-15 3,08644 6,17287 000E+00 2.28E-11 456E-1l
Pm.-147 2 1023E+00 3,086 44 6,172 87 0 00Et+00 6 49E+03 1 30E+04
Pu-238 I 0383E-03 3,086 44 6,172 87 0 00E+00 3.20E+00 6 41 E+00
Pu-239 55293E-03 3,08644 6,17287 000E+00 1 71E+01 341E+01
Pu-240 2 1278E-03 3,08644 6,17287 0 OE+00 6 57E+00 1 31E+01
Pu-241 10195E-01 3.08644 6,172 87 000E+00 315E+02 6.29E+02
Pu-242 2 3128E-07 3,086 44 6,172 87 0 00E+00 7.14E-04 1 43E-03
Ra-226 5.2782E-14 3,08644 6,17287 000E+00 1.63E-10 3 26E-10
Ra-228 I 9338E-10 3.08644 6,172 87 000E+00 597E-07 1 19E-06
Ru-106 91684E-02 3.086 44 6,172 87 0 00E+00 2 83E+02 5 66E+02
Se-79 1 3018E-05 3,086 44 6.172 87 0 00E+00 4 02E-0 4 838E-02
Sn-126 12167E4-05 3.08644 06,7287 0E+00 376E-02 7514-02
Sr-90 2Z6045E+00 3,086 44 6,172 87 0 00E+00 8 04E+03 1.61 E+04
Tc-99 4 4241 E-4 3,086 44 6,172 87 000DE+00 I 37E+00 Z-73E+00
Tu-2Z9 t3713E-10 3,086.44 6,172 87 0 00E+00 423E-02 846E-07
Th-230 1.8090E-11 3 086 44 6,172 87 0 00E+00 5 58E-08 I 12E-07
Th-232 ZS5278E-10 3.086 44 6,172 87 000DE+00 7.80E4-7 I 56E406
Tl-208 t 6947E-08 3,086.44 6,07287 000E+00 523E-05 7 052-04
U-232 48737E08 3,086.44 6,172 87 000E+00 1 0E404 31018E04
U-233 a t2203E47 3,086.44 ,17287 00E+00 377E404 72.3E+04
U-234 t.S925E407 3.08644 6,172 87 000DE+00 4.92E404 9 83E044
U-Z3 -2 6194E406 3 08644 0 00 1 14E402 3-35E403 I 144120
U-236 1.2693E405 3,086.44 6.172 87 0 00E+00 3.92E402 7 84E402
U-238 -3 6331E408 3.086.44 0 00 7 20E403 7.09E403 7.20E403
Y-90 2 6060E+00 3.086.44 6,172 87 0 00E+00 8 04E+03 1.61 E+04
Other Radionucildes I11E+041 2-23E+04

IH. Template Selection Suntary. Bunup SuVa ryand Chcks -,-' ,-. .u

eemplate Selection Summary
From SF0 Used Basis for Parameter Differences:

Reactor Moderator LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Claddling- SST SST

BOL HU Constituents: U U
BOLEnrichment% 198 1010201

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

Nominal 3 086 4 uitp cabhaed fromie V tiabe metal mast desDtreri
Bounding 6 172.8 i aten g it patued tote twce r al bonhi

Checks_

Estimated BumupL
Bumup Muun Given Bumup Estimated EOL HM/Given EOL HM

Nominal | 339100
Bounding 878 .. . . ..

Thermal Power
Nominal Heat Bounding

Output Heat Outptt
(Watts) (Watts)
1J0E+02 3.5sE+02

Total Total

U.
U

'Reactor shut8own. core removal, storage, shipping or other date confimong that irradabon ceased for fuel

'Total burnup tar al fuel associated wIn this worksheet must be dnided by BOL heavy metal mass to get specific bumup values (MWdMT)
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Fuel Radionucide Inventory Worksheet

L Fuel and Template Information 3
Fuel Name TRIGA STD 8 520 ZAIRE

SNF ID# 486
Fuel Units & Descr 80 - ELEMENT
Heavy Metal Mass BO15 448kg EOL=15.286kg
ROD Storae Site INEEL

'Fuel decay start date 2010
Estlates as of 2030

Template TRIGA-SS (LWIU-Zrx SST. 10 to 20. U)

emplate Bumup(VWd) 6.65
Heavy Metal Mass (T) 0 000195

Estimated
Canister usage

18-x10'
0 72

Template BOL II..
Template Decay Time 20 years I_______Sources

111. Estimates m x xb b Yn Yb Gamma Sources

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

Template Fuel Bumup(MWd)' Bumup(MWd)2 (C lnventories(CI) lnvertones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)

I AC-2

4- Am-,

uuut.uu so.
1 6436E O9 tb2 74 3i5 47 O Wvt+w 4

I 1429E-03 152 74 305 47 OOE+wO 3 061E+13
-- ( C4 -- 7sA 0 0250 6.372E+12ts2 74 III*47 I V

1A753E-07 152 74 305 4 _-05 1 0 0375 5520E.12

12847E-04 152 74 305 4
^ ~ ~ ~ ~ 1 O ACA:q h7

1 96E-02 3 92E-02 o 00575 5939E+12
4 30E404 8 59E-04 0 0850 3 585E+12
1 90E-05 3 81E-05 I 01250 2.343E.12

z 812u0E 46 15Z4 74

- CM-243 1.2465E-07
Cm-244 9 5564E-07
Co-60 1 7880E-01
Cs-134 5 8692E-04
Cs-135 3.2195E-05

0 00E+o00 46E-04 2 92E-04 0 2250 3 079E+12
0 00E+00 2 73E+01 5 46E801

305 47 0 OE+00 8 96E-02
30547 0 O0E+00 4 92E-C

Cs-137
Eu-I 54
Eu-1 55
Fe-55

+OO 15274 305 47 0 00E+00

1 79E-01
9 83E-03
5 95E+02
1 40E+00
1 10E+00

0 3750 1.349E+12
0 5750 2219E+13
0 8500 2 501 E+1 1
12500 4 145E.12
1 7500 6426E+09I 5895E-03 15274 305 47

3 6045E-03 15274 22500 2213E.07

1 4185E-02 1527 2.1E+w00 4 33E+00 27500 2 439E+05

IJ 1-129ji Kr-85
il.-3

4 7895E8- E+00 7.32E-01 1 46E+00 I 3.5000 1 371E+03

7 3684 305 47 0 00E+00 1.13E-04 2.25E-04 | 5.0000 1 683.E+02
30 47 0 OOE+00 1A6E+01 2 93E+01

4 305 47 OOE+00 1 92E-04

Pa-231 152 74 305 47 0 OE+00 I C

Pb-2110 5 8000E-14
Pm-147 4 0075E-02

i ' Pu-238 9 2256E-04
P pu-239 5 5278E-03

152 74 305 47 0 OOE+00
152 74 305 47
152 74 2 82E-01

152 74 8 44Et-01 69E+00

Pu-240
Pu-241
Pu-242

2 1248E-03 3 325E-01 6 49E-01
305 47 0 OE+00 7 57E+00
305 47 0 00E+O0 3 53E-05
305 47 0 OOE+0O 3 75E-11
305 47 0 OOE+00 3 67E-082AO.1E-O10

3 0602E-06

152 74
152 74
152 74
152 74

1.51 E+.01
7 06E-05
7 49E-11
7 34E-08
9 35E-04F

Se-79 1.301SE-05 1 99E-03 3 98E-03
1 86E-03 3 72E-03Sn-I126

i Sr-90
TC-99

Th-229

Th-230

1;2165E-05
1.8226E+00
4 4241Eu04

305147 0 OOE+00 2 78E+02
305 47 0 OOE+00 6 76E-02

5 57E+02
1.35E-01

152 74
152.74

305 47 0 00E+00 4 73E808 9 46E-08
30547 0OOE+00 6.47E-09 129E-08
305A7 0 OOE+00 3.86E-08 7.72E-082 5278E-10

1.5820E-08 152.74 30547 0OOE+00 2.42E-06

42647E-08 15274 30547 000E+00 651E-06

12211E-07 15274 30547 008E+00 1 87E-05

483E-06 ThermalPower
1.30E405 Thermal Power

1 9955E-07
29 6tlQd-4

15274
152 74

305 4
00C

6 10E-05
6 68E-03

Nominal Host Bounding
Output Heat Output
(watts) (Wafts)

i U-236
U.-238

'- Y-90

12693E-05 152.74 305 47 1 94E-03 3 88E-03 I 3ME+00 7.64E84
;4.5._ AA 41b-~ tosaAA T A

-3 6331 E-08
I 8241E+00

4 15E403 4 tSE03 a otai T otal
+00 2 79E+02 5 57E+02

- Other Radionudides 2 94E+02 5 88E+02 I

-y. I I Checks'

ITemplate Seectoan Sumfm~ary I_______

From SFD Used B
Reactor Mera|rLW AND U ZIRV HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cadding SST SST
BOL HM Consiftuen U U

I -n -.- La. ,fVI VVS- lflt9nl I

lasis for Parameter Dierences:

I I Bumup Summary (MWd)f Basis for burnup used In estimate

From SF0 Estmted
Nominal 152 74 bur t aktle frto ft heavy metal mas destyed

Bounding| 3D5 47 u sp assured IDe tbWce Aom"al bsJrp

Checks
Estimated Bumupt

Bumup Mutiplier Given Bumup Estimated EOL HM/Grven EOL H0

Nominal| 029 1 00
Bounding 058

'Reactor shutdown, core removal, sorage. shpprng or other date confirming thal Irradatlon ceased for fuB

'Total bumnup foral tuel associated with ths workshreet must be divided by BOL heavy metal mass to get specific bumup values (MWd`MT)

I
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infornmtion , ,.t

Fuel Namem TRU SCRAP SNF (MOX)
SNF ID 5: 368

Fuel Units & Descr I - CANISTER OF SCRAP
Heavy Metal Mass- S0L., EOLt106333kg
ROD Storage Sdte INEEL

'Fuel decay staut dater 1994
Estimates as of. 2030

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

Template OL Heavy Metal Mass (MT) 0.0329181
Template Decay Time- 35 years

Estimated
Canister usage

HIC
I 1 00

l.Futirmates', . m x. 55 b Y. yb Gamma Sources

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

Radionuclide Temptate Fuel Bumup (MWd) Bumup (MWd)
2  

(Ci) Inventories(Ci) lnventores(Ct) Group (bounding)
Ac-227 6 1822E-12 106,14024 106,14024 000+00 656E-07 656E-07 Avg. MeV
Arn-241 11066E-01 106,14024 106,14024 4.10E+02 122E+04 122E+04 00150 3432E+15
Am-242m 1 9247E-03 106,14024 106,14024 000E+00 204E+02 204E+02 00250 6897E414
Am-243 1 0740E-04 106.14024 106,14024 000E+00 t14E+01 114E+01 00375 8019E414
C-1 4 2 6042E-05 106.140 24 106,14024 0 00E+00 2 76E+00 2 76E+00 0 0575 7 887E414
CI-36 34243E-10 106,14024 106,14024 000E+00 363E-05 363E-05 00850 3841E,14
Cm-243 40629E-04 106,14024 106,14024 000E+00 431E+01 431E+01 0 1250 2-703E414
Cm-244 1 6024E-03 106,14024 106,14024 0 008+00 1.708+02 1 70+02 02250 3100E.14
Co-60 34275E-03 106,14024 106.14024 000E+00 364E+02 364E+02 0.3750 1.344E.14
Cs-134 1 5566E-03 106,14024 106.14024 000E+00 1 65E+02 1 65E+02 0 5750 5444E815
Cs-135 47693E-05 106,14024 106,14024 00uE+00 506E+00 506E+00 08500 5688E413
Cs-137 1 4007E+00 106.14024 106,14024 000E+00 1 49E+05 1 49E+05 1 2500 6808E813
Eu-t 54 1 6184E-02 106,14024 106,1. 5408E12
Eu- 55 1 3774E-4

6.14024 0 00E+00 4 03E+02 4 08E+02
106,140 24 0 O0E+00 1.37E-01 1 37E-01 I

35000 so 515E.06
S 0000 2082E8.0
7 0000 2z35sE+05
11 ----O b5b+i

Kr-85 2 7848E-02 106.,4024 106.140 24 0 00E+00 2 96E+03 2 96E+03
NO-237 3 7516E-06 106.14024 106,14024 0 00E+00 3 98E-01 3 98E-01 11 tU 000 295E+041
Pa-231 1 2438E-11 106,14024 1
Pb-210 2 4206E-12 106,14

0)00E+00 1 58E+03 1 58E+03 U0 3.37E+03 0 00E+00 3 37E+03
PU-240 20690E-02 106,14024 106,14024 11.E+03 3918E+03 391E+03
Pu-241 -14799E+00 106.14024 000 768E+04 000E+00 7668E+04
Pu-242 1 1252E-05 106,14024 106,14024 4.56E-01 1 65E+00 1 65E+00
Ra-226 7 8524E-12 106.14024 106.14024 000E+00 8 33E-07 8 33E-07
Ra-228 24086E-16 106,14024 106,14024 000E+00 2.568-11 256E-11
Ru-106 1 5066E-05 106,14024 106,14024 000E+00 1 60E+00 1 60E+00
Se-79 I 0127E-05 106,140 24 106,140 24 000E+00 1 07E+00 1 07E+00
Sn-126 4 3902E-05 106.14024 106,14024 000E+00 4 66E+00 4 66E+00
Sr-90 50088E-01 106,14024 106,14024 000E+00 532E+04 532E+04
Tc-99 39412E-04 106.140 24 106.140 24 000E+00 418.E01 418E+01
Th-229 27219E-12 106,14024 106,14024 000E+00 2-89E-07 289E-07
Th-230 1 0441E-09 106,14024 106,14024 OOE+00 1.11E-04 1 11E-04
Th-232 31689E-16 106.14024 106,14024 000E+00 3.36E-11 336E-11
Ti-208 466636E-07 106.14024 106,14024 0 OE+00 4.95E-02 495E-02
U-232 1 2638E-06 106.14024 106;14024 000)E+00 1.34E-01 1 34E-01 Thermal Power
U-233 5 7451E-10 106,140 24 106,140 24 0 00E+00 6.10E-05 6 10E-05 Nominal Heat Bounding
U-234 43044E-06 106.14024 106,14024 000E+00 457E-01 457E-01 Output Heat Output
U-235 -77765E-09 106,14024 000 6 91E-04 000E+00 6 91E-04 (Watts) (Watts)
U-236 1 8050E-07 106.14024 106,14024 000E+00 1.92E-02 1 92E-02 169E.03 1 80E.03
U-238 -1 7914E-07 106.140 24 0 00 5 03E-02 3.13E-02 5 03E-02 Total Total
Y-90 50088E-01 106,14024 106,14024 0008+00 532E+04 532E804
Other Radionuclides 1 50E+05 1 50E+05

mi Template Selction S nu r. Barnup Sunmary and Checks -, *.
Templae Selection Summary

From SFD Used Basis for Parameter Differences.
Reactor Modertr FAST FAST This Taenelate was ueor ta ow muns

Fuel Cladding UNKON SST Thetu mathest oniaS paramelw exceptdcadSI, (SSTacorservat*) ard enrriwrot (a*nvm)
8OL HM Constituents Pu and U Pu and U

SOL Enrichment % t0 to 30

Bumup Summary (MWd)' ___________ Basis for burnup used in estimate:
From SFD Estmated

Nominal 106 1046241 N rul txmxi set etual io boeing tunup.
Bounding 1061402i ^ondin, beurW erbmated by asssing 80L heasy metal mass was tM E0L

Chects

Estimated Bumupf
Su-up Mutniplier Ghven Burnup Est1mated EOE HUVGlven EOL Ht4

Nominal 323 1 os
Boundmng 3 28

'Reactor sWutdawn core removal, storage. shipping or other date cornimng MMst Irradabon ceased for luel
2
Total bumup tor at tuel associated wih this worksheet must be dividee by 801L heavy metal mass to get speaiic burnup values (MWdMT)

II

I

-a--
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Fuel Radlonucide nventory Worksheet

AL Fuel aid Template Information a - `_
Fuel Name TRU SCRAP SNF (U METAL)

SNF ID# 904
Fuel Units & Descr t - CANISTER OF SCRAP
Heavy Metal Mass BOL= , EOL 106328kg
ROD Storage Site INEEL

'Fuel decay start date 1994
Estimates as of 2030

Template FERMI (Fast. ZLrc. 10 to 40t U)

"Template Bumup(MWd) 68 6725043
Template B9L Heavy Metal Mass (WT) 0 018774

Tempiate Decay Time 35 years

Estlmated
Canister usage

HIC
400

Il.EsuFmates - ' m x,, X. b Y. |. Gamma Sources
rI T.1.

CiIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template s Fuel Burnup (MWd)O Bumup (MWd)W (CO lnventones(Ci) - Inventones(Ci)

Energy Photons/sec
Group (bounding)

Avg MeV
Radionuclide
Ac-227
Am-241
Am-242m

9 61 OE-08 93.768 99 0 OOE+00 901 E-03

6 5601 E-07
0 0000E+00
8.3770E-1 5
2 1714E-05

93.768 99 0 OOE+00 o 0150 612SE415

93.768 99 0 OOE+00 E+00 00250 1t39E+15

Arn-243 93.768 99 0 C 7.86E-10 ° 0375 1 134E+15s

C-14 93.768 99 93.76899 000E+00 204E+00 204E+00 I 00575 1.201E+15

CI-36 93.768 99 93.768 9
93,788 99 93.768

517E-03 S 17E4-0 n noen
0 08s0

Cm-243 E-14 I 1 45E-09 1 45E-09

E 16 93.768 99 ~+00 4 91E-11 491E-1t
Cm-244
C-60 2 0947E-03 0 00E+00 I 96E+02

Cs-134 6 2448E-07 3.768 99 0 00E+00 5 86E-( 0 5750 4 799E+15

93,768 99 0 00E+00 8500 4 42Et+13
Cs-135 4 '
Cs-137 I 3
Eu-154 it
Eu-1t5 I.,
Fe-55 I'

Wduc�

93.768 99 0 00E+00 1 29E+05 t12500 2 944E813

93,768 99 0 a 1 74E+01 t 17500 I 144E412

93.768 99 93,768 99 0 C E+02 1 33E+02 22500 Z017E+08

!
93.768 99 93,768 99 1M33E+00 IM3E+00 2 7. v

H-3
J -123

Kr-85
-Nn237

93,768 99
93,768 99

3.32E+02 3 32E+02

11426E-06
3 8604E-02
3 3099E-06

93,768 99 0 OE+00 1 07E-O1
93,768 99 0 OOE+00 3 62E+03

- 93,768 99 0 OOE+00 3 1OE-01
93.768 99 0OOE+00 I 78E-02

1 .07E-C
4.316E+02

0 3 760E+01

Pa-231
1 Pb-210

U I Pr.-147
'_1 Pu-238

Pu-239

1 8953E-07
93.768 99 I E-07

93.768 99 OOE+00 1 09E+02 1 09E+02
93 7689 0 0OO8E+00 1 61E+01 1 61E+0193,768 99

93,76899 93,76899 0 OOE+00 1 83E+03 1 83E+03

Pu-240 6 7919l-05
Pu-241 4.1774E-06
Pu-242 4.3751 E-1 3

93.768 9 93,768 99 0 OOE+00 6 37E+00
93,768 99 0 OOE+00 3 92E-01
93,768 99 0 O0E+00 4 10E-08
93.768 99 0 OOE+00 227E-06Ra-226 2 i

Ra-228 23
Ru-106 3 °

1219E-1 1
1 99 93.768 99 0 ODE+C 221 E-06

8 99 93,768 99 0 OOE+00 2 90E-05 2 90E-05

Se-79 1 6488E-05 93,768 99 93,768 99 OOOE+00 1 1+55E+oo

Sn-126 3 7564E-05 93,768 99 93.768 99 0 00E+00 3 52E+00 3 52E+00

Sr-90 1 2052E+00 93,768 99
4 4825E-04 93,768 99
4 6478E-11 193,76899

93,7t;8 99 O OOE+OO t 13E
93,768 99 0 OOE+00 4 20E+01
93,768 99 0 OOE+00 4.36E-06
93.768 99 0 00E+00 2 09E-04

Th-230 2 22!
Th-232 2 36
TI-208 5 82
U-232 - 1 57
U-233 1 01
U-234 4 90
U-235 -2 31

U-236 1.26
U-238 -9 54
Y-90 120l
Other tRaionuctdes

Temptate Selection Summary

93,76899 93,768 99 000
93,768 99 93,768 99 0 00

222E-06 2.22E-06
5 46E-04 5.46E-04 I

1 48E-03 1.48E-03 I Thermal Power

9 48E-04 9 48.04 Nominal Heat Bounding
93 768 9C 93769 n tr
93.768 99 93,768599
93,768 99 93,768 99
rn rrO o n*^

4 59E.1 459E41 OUtwt - t Heat Output
(Watts) I IWatts.-. ,I n OOE+iOO t t8E401

V3,7v I Du wr I 1o-1 - ---.-- . . v.-_ . _3-
n 1 t8E-M t t8E+OO t.45E+33 1iAE+03-05 93,768 99 93,768 99 0 O

E-08 93,768 99 0 00 5 <
E+OO 93,768 99 93.768 99 0 C

v Total Total1 138+05 1 138+05
4 42E-02 5 32E802
1 13E+05 1 13E+05

Total Total

,,yrdCbeks-

From SFD Used - I asis orrarameser Lnerensa

Reactor Moderator FAST FAST Ths Template was tsed ki De Moweg reasons

Fuel Cladd UNKNNN ZiRC Ths tuel rates on t pamers exocetdadrs (uwn) and ermcinerl (ikne)

BOL HM ConSbtuenr U U

SOL Enrchmerl % 10t040

Bumup Summary (MWd)
0  Easis for bumup used In estimate,

From SF0 EtNad

Nomeral 93 768p ba" bp

Bounding -S93768 9 O80iS ban estated byassimngt 9. heavyrnaeta mass wastwc ECL

Checks . _

Estimated Burnupt
Bumup Multiplier Given Bumup Estimated EOL HU/Gwven EOL HM

Nominal 141 O 1 69

Bound.g. 141 08E

'Reactor shutdown core removal storage. sippig or other date coonirmng that Irradation ceased for fuel

sTotal burrup tor all hfel associated with thts wodrsheet must be dvkied by 80L heavy metal mass to get specific bumrup values (MVWdMT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informatin I,,

Fuel Nanet TURKEY POINT
SNF 10 #- 271

Fuel Units & Descr 5 - tS X 15 ROD ARRAY
Heavy Metal Mass: BOL=2285kg; EOL=2221 6kg
ROD Storage Stne INEEL

'Fuel decystart date: 1977
Estimates as of, 2030

Tenptatirt PWR (Light Water. Zirc. 0 to ss. U)
'Temptate Bumup(MWd)- 61.92

Template BOL Heavy Metal Mass (MT): 0 00176911
Temrbtae Decary Tnet 50 -ears

Estimated
Canister usage:

Bare Fuel Transfer

I ZI IZ .

IL Estmates m b Y. Yb I Gamma Sources

Photon Total
Ck/MWd From Nominal Bounding Fuel Inital Activity Nominal Fuel Bounding Fuel I Energy Photons/sec

Template, Fuel Burnup (MWd)e Burnup (MWdW (Ci) Inventones(CD) Inventories(Ca) Group (bounding)Radionuchda

0733E-09 63.036 30 63 666.96 0 00E4.00 6 77E-05 6 83E-05 I T v I
Avgi = - _ _ _ _ _ _ U

I 4751E-01 63,036.30 63,66696 0 00E+00 9 30E+03 9 39E+03 001
0 OOE+00 1 69E+01 1 71E+01 0 0250 4 855E.+14

Am-243 )006E+00 a94E+01 3 98E+01 0 0375 4 575E+14
C-14 3 01 E+00 3 04E+00 0 0575 5 724E+14
Cki36 8 0297E-07 E-02 5 11E-02 0 0850 2675E+14
Cm-243 1 7426E-04 63,03630 63,666 96 000E+00
Cm-244 2.7616E-02 63,03630 63,66696 0 00E+00
Co-60 35610E-04 63,03630 63,66696 000E+00

111E+01 01250 1 779E+14
o 2250 Z224E814

9863E+13
-- ----- -- --- -- - --- -- .

;s-1 3 2 6uzwmu, .,j03 .jU b6,bbt6 9 0 O0UtE+00 t1A
1 4433E-05 63,03630 63,66696 000E+00 9.10E-01 9 19E-01

63,666 96 0 0oE+00 6.23E+04 629E+04 -12
) OE+00 3 80E+02 3 84E+02 1 7500 6 344E.11

Eu-155
Fe-55 7 9296E-07
H-3 8 9486E-03 63.036 30 63.666 96 0 00E+00

1 1 39E+01
2 5 05E-02
2 5 70E+02
2 6.26E-02
2 6 82E+02

2 7500 3 675E+08
22500 1 043E+08

I-e

Li
2 6228.07

1-129 9 8288E-07 63,036 30 63 666 96 0 00E+00 6 I
1 0707E-02 63,036 30 63.666 96 0 0OE+00 6 75E+0

63 036 30 63,666 96 0 00E+00 7 52E-01 7 59E-01
0 00E+00 9 27E-05 9 36E-05

Pb-21 0 0 00E+00 1 06E-05 1 07E-05
Prn1147 4 39E-01 4 43E-01
Pu-238 6 6263E-(
Pu-239 1 1618E-02 63.03630 63.66696

4 22E+03
7 40E+02
9 64E+02
2 79E+04

U
E-02 63,036-30 63,666 96 0 00E+0D

63,03630 63,666 96 0 00E+00 2.76E+04
0 00E+00 4 05E+00 4 09E+00

Ra-226
Ra-228 52955E-12 6

2 45E-05
3 37E-07
1 30E-09
7 88E-01

Ru-106 2 0413E-14 63,036 30 63,666 96 0 00E+00
Se-79 12376E-05
Sn-126 2 5210E-05
Sr-90 6 4163E-01
Tc-99 3 9357E-04
Th-229 1 5644E-10

63,036 30 63,666 96 0 00E+00 7 80E-01
0 00E+00 1 59E+00 1 61E+00
0 00E+00 4 04E+04 4 09E+04

2 51 E+01
9 96E-0663,036 30

63.036 30Th-230
Th-232

2 7972E-08
5 3036E-12 63.036 30 63.666 96 060 OOE+0

TH208 1 5136E-07 63.036 30 63.666 96 0 0DE+00 9 54E-C
U-232 41005E607 63.03630 63.66696 000E+00 2 58E-(
U-233 2 5856E-08 63.036 30 63 666-96 O00E+00 1 63E-(
U-234 5 2665E-05 63,036.30 63 666 96 0 ooE+00 3 32E+4

Thermal Power
Nominal Heat Bounding

Output Heat Output
(watts) (Watts)
1 14E+03 1-15E+03

Total Total

U-235 -1 4487FE46 63(0630 000 1 26E411 351E42A
-

1 26E-01
U-236 7 5888E-06 63,036.30 63,666 96 0 00E+00 4 78E-01 4

0 00 7 486E-01 732E-01 -7

Other Radionuchides

II Tempate Selection Summar
ITernplate Selection Summrary

80E401 63,036.30 63,666 96 0 00E+00 405E+04 4 09E+04
6 01 E+04 6 07E+04

Bunmp Srmmry. and Checs - - - -'

From SFD Us e
Reactor Modertor UGHTWATER A

Fu g ZIRCCadg1
I BOL HM Constituents I U I U I

Basis for Parameter DOfterences
IIiIj

BOL Enrichment % 2.559999934 0 to S

Burnup Summary (MWd)_ Basis for burnup used in estimate:
From SF0 Estimated

Nominal 63,036 30 60,290 emat iv * taken direrly [rom SF0 (cowiled io U.dl
Bounding | ~63 666 9 E a 120 580.81 i31 hru taken dtlhm SiD I wed b MWA

Checks

Estima]ed Bumupv
Bumup Multpler Given Bumup Estimated EOL HUWGiven EOL HM

Nominal 0 79 096
Bounding 080 1 89

'Reactor shuttdown core removal storage shipping or other date confirming that iurackatnon ceased for Wuel
t
Tota bhznup for ait fuel associated with this worksheet must be dcided by 60L heavy metal mass to get spe)fic bumnu vakies (MWd'vdM7

Ui
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Fuel Radionuclide Inventory Worksheet

L. Fuel jund Template Woration _
Fuel Nine US/UK FUEL PINS

SNF ID O, 356
Fuel Units & Descr 66 - ROD
Heavy Metal Mass BOL. ; EOL8 039cg
ROD Sorxage Site INEEL

'Fuel decay start date-
Estimates as of

Template (Worst Case)

1994
2030

Estimated
Canister usage

18-x10
1 051 1

"Template Burnup(MiYd) 62 5
Template BOL Heavy Metal Mass (tAM 0 00186865

Tenimpate Decay rime 35 years

;,. c. . m
- -- I I.-

D 1. - -llli W-S
1A. -sbrmiev .. , ,n -. I -.. -_ _

CiMVWd From
Temolate

Pboton Total
Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy ' Photons/sec

Fuel Burnup (MWd) BumuP (Mwd) (C) lnventoaes(CI) Inventones(Ci) Group (bounding)
aX._..K acoionu
AC-227
Wi;-241

lclde
7.63969 7.639 69 0 00E+O I

7.639 69 7.639 69 0 00E+00 6 45E+04 6 45E+4
02 Avg MeY

04 0 0150 9 362E+15
02 0 0250 1.863E.15

2 I 0 0375 1 627E.15
An-242m 7.639 69 7,639 69

7,639 69 7,639 69 1 25E+I

$ C.14
i CI-36

- CM-243

7,639 69 E+02 9 24E+02 0 00575 2 561E,15

2.2849E-03 7,639 69 1 75E+01 1 75E+01 I 00850 97994E.14

8 6624E-04 7,639 69 E+0O 6 62E+00 6 62E+00 0 1250

1 6848E-01 E+0O 1.29E+03 1.29E+03 0 2250

Co-60 2 8
Cs-134 3 4
Cs-135 4 3

086E+01 0 00E+00 2.15E+05
7.639 69 0 00E+00 2 61 E+00

i 7.639 69 0 00E+00

2 15E+05
2 61 E+00
3 36E+00
1.61 E+05
9 55E+03
5.27g+02

7 833E+1 4
8 6586E.14
3 703E614
6 022E615
2 301E+14

Cs-1 37
Eu-t 54

7.639 69 0 00E+OD 1t2500 1 609E+16

7.639 69 7,639 69 17500 7116E+12

Eu-1 7,639 69 7,639 69 22500 8 436E+10

2 9308E-01 7,639 69 2 24E+03 224E+03 2-7500 7-377E.10

I H-3 24311E-01
1) I-129 1 06186E-5

3. Kr-85 5 9882E-01
ND-237 1 5566E-04

+00 1 86E+03 1 86E+03 3 'i00
0 00E+00 811 E-02 81

7.639 69 0 00E+00 4 57E+03 +05

7.639 69 0 00E+00 1 1 .059E+05

Pa-231 2.8656Ef06
I I Pb-210 2.3918E-08

E , Prn-147 1 69COE-02
,_- Pu-238 -8 6120E-01

Pu-239 *4 8440E-02

7.639 69 7.639 69 0 00E+00
7.639 69 7,639 69 0 C

7,639 69
7,63969
7,639 69

7,639 69 0 c 1.29E+02 1.29E+02
0 00E+00 2 07E+03
0 00E+00 2 50E+02

-Pu-411
Put-242

II Ra-226
Ra-228

.3 0095E-01
-1 0411 E+02
-1 1381E-04

0 00 3.19E+02 0 00E+00
0 00 8.22E+04 0 00E+00
000 1.38E+00 5.12E-01

7.639 69 0 00E+00 4 92E604

7,639 69 0 00E+00 4 58E-03

3 19E+02
8 22E+04
1.38E+00
4 92E-04
4 58E-037,639 69

7,639 69
7,639 69

O 6 53E-03 6 53E-03
1.47E+00 1 47E+00

Sni-112i
sr-go

i. Tc-99
Th-229
Th-230
Th-232
Tl--208

I U-232
U-233
U-234
U-235
U-236

1 9181E-04
1 6671E-04
1 9799E+01
6 7678E-03
1 7488E-06

7,639 69 0 00E+00 1.27E+00
7,63969 0006+00 1.51E+05

7,639 69 0 00E+00 5 17E+01

7.63969 000E+00 1 34E-02

1.27E+00
1 51E+05

7,639 69
7 6SS 69

7,639 69 0 00E+00
7.6S Act 0 n00E0o

-------
87573E-05 7,639 69 7,639 69 0 00E+00

2.3706E-04 7,639 69 7,639 69 0 00E+00

3 6128E-04 7,639 69 7,639 69 0 00E+00

12788E-02 7,63969 7,639 69 000E+00

57486E-04 7,639 69 7,639 69 6.926-03

6.69E-01 1
1.81E+00 I Thermal Power
2.76E+00 Nominal Heat Bounding

9 77+01 - 9 77E+01
4 40E+00 4A.E+00
1 79E+00 1.79E+00

Output Heat Output
(Watts) (Watts)

753E+03 7f2E+032.3485E04 - 7,639 69 7,639 69 A A A ffi DPR ^ oTa_ Tr
----- -_01 15581Eh4

1 9804E+01
7,065v Du 8 61 E-04 8.86E4-1 6 VOtE-ij

000E+00 1.51E+05 1 51E+05
4 71 E+05 4 71 E+05

Torial I outl

JU.-Tensplate Selecton Sunicnuary. uremp Susaturnry, andf Checks~'

Termplate Selection Summary
From SF0 Used Basis for Parameter Diffrences:

Reactor Moderator GRAPHrTE CWori Case)

Fuel Cladding SST SST flnconeel is did dosely mat ih any eo g bnbtoates, there ore t ie w orst caws t empate was ised.

BOL NM Constituents F U. Th, & Pu

BOL Enrichment % 0 to 100

Bumup Summary (MWd)a BasFs for bumup used In estimate
From SFO Esm 7mted

NEna | 7b3u6 allltnupI Set equal IDboundirV burr

Bounding 7 639 69 b3DU t um eslimated by assurns 81 heaq metal mass wias Wtme ECL

|Checks ,
Estinated BumupI

Bumup Multiplier Given Bumup Estimated EOL HM/Given EOL HM

t 1421 591641Nominal I- 142
I

iReactor shuowfl. core removal, storage. Shsppitg or oeser date confirmig thal Irradiation ceased for fuel

'Total burnp for all fuel associated with tsa worksheel must be dlvided by BOL heavy metal Mass to get spedfic buiiup values (MWd6T)

5-. DOEISNFIREP-078
Revosbin 0

March2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infonriatioan r-,-~, I ' I

Fuel Nanw. VBWR (GENEVA)
SNF I t* 285

Fuel Units & Descr 4B 6 X 6 ROD ARRAY
Heavy Metal Mass. BOL-12 536kg, EOL.12.392Mg
ROD Storage Site INEEL

'Fuel decay sartd date 1961
Estimates as of: 2030

Template: Patider (Ught Water, SST. 6O to 100%F U)
'Template Bumup(MWd): 6.01

Template BOL Heavy Metal Mass (MT): 0 00012882
Temnlate Decay Tmme- 65 ears

Estimated
Canister usage:

18sx10t
i'031

IL. Estimates_ . nm X. Xa, b Y. Yb Gamma Sources

Photon Total
Ci/tMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumup (MWd) Bumup (MWd)O (Cl) Inventones(Ci) Inventories(Ci) Group (bounding)
Ac-227 4 5940E-08 135 65 271 30 0 00E+00 6.23E-06 I 25E-05 Avg. MeV
Am-241 1 1471E-04 13565 27130 000E+00 t56E-02 3 1tE-02 00150 9903E+12
Am-242m 74210E-09 13565 27130 000E+00 1 O1E-06 201E-06 00250 2057E+12
Am-243 98236E-10 13565 27130 000E+00 133E-07 267E-07 00375 1788E+12
C-14 22928E-04 13565 271.30 000E+00 311E-02 622E-02 00575 1919E.12
CI-36 I2260E-06 13565 271.30 000E+00 166E-04 333E-04 00850 1159E+12
Cm-243 1 2000E-10 13565 27130 0 00E+00 1 63E-08 3 26E-08 01250 7 54E.i1
Cm-244 73577E-10 13565 271.30 000E+00 998E-08 200E-07 02250 99886E+11
Co-60 1 3732E-03 13565 271.30 000E+00 1 86E-01 3 73E-01 03750 4356E.11
Cs-134 1 2709E-10 13565 27130 000E+00 1 72E-08 345E-08 05750 7328E+12
Cs-135 30316E-05 13565 27130 00E+00 411E-03 822E-03 08500 7117E+10
Cs-137 7 2579E-01 13565 271 30 0 OOE+00 9 85E601 1 97E+02 1500 5 151E+10
Eu-154 59750E-05 13565 27130 000E+00 811E-03 1 62E-02 17500 1831E+09
Eu-155 1 0577E-05 13565 27130 000E+00 1 43E-03 287E03 2.2500 3463E+05

Pa-231 70899E-08 13565 271 30 0 00E+00 9 62E-06 1.92E-05
Pb-210 22363E-12 13565 27130 000E+00 303E-10 607E-10
Pm-147 4 2296E-07 135 65 271 30 0 00E+00 5 74E-05 1.15E-04
Pu-238 2 3295E-04 35 65 271 30 0 00E+00 3 16E-02 6.32E-02
Pu-239 6 6722E-04 13565 27130 000E+00 9 05E-02 1 SIE-01
Pu-240 86556E-05 13565 271 30 0006+00 1.17E-02 2.35E-02
Pu-241 16889E-04 13565 27130 000E+00 229E-02 458E-02
Pu-242 1 9717E-09 13565 27130 000-E+00 267E-07 535E-07
Ra-226 45740E-12 135 65 271 30 000E+00 620E-10 124E-09
Ra-228 83511E-12 13565 271 30 000E+00 1.13E-09 227E-09
Ru-106 20516E-19 13565 271 30 000E+00 2.78E-17 557E-17
Se-79 1t3220E5 135 65 271 30 0 00E+00 1.79E-03 3 59E-03
Sn-126 1.1489E-05 135 65 271 30 0 00E+00 1.56E-03 3 12E-03
Sr-90 6 6872E-01 135 65 271 30 0006E+00 9 076+01 1 81E+02

4

Tc-99 4 66396-04 1562730 0 006.00 6 33E-02 1 27E-01
Th-229 2.3727E-11 135 65 271.30 0 00E+00 322E-09 6 44E-09
Th-230 2-7354E-10 13565 27130 000E+00 3716E-8 742E-08
Th-232 8.3594E-12 135 65 271.30 0 00E+00 1.13E-09 2 27E-09
Ti-208 I 6228E-08 135 65 271.30 0 00E+00 220E-06 4 40E-06
U-232 4 3960E-08 135 65 271.30 0 00E+00 5 96E-06 1.19E-05 Ci Power
tJ-233 3.3344E-09 13565 271.30 000E+00 4524-07 905E-07
1-234 40749E-07 13565 271.30 000E+00 553E-05 11E-04
iJ-235 -2 7761 E-06 135 65 0 00 5 99E-03 5 62E-03 5 99E-03

Nominal Heat Bounding
Output Heat Output
(Wat~s) (Wafts%

iJ-236 16190E-05 13565 271.30 000E+00 220E-03 439E-03
U-238 -2 8547E-09 135 65 0 00 3E28E43 3 28E-3 3 28E-03
Y-90 66889E-01 13565 27130 000E+00 907E+01 1 81E+02
Other Radionuclides 1 23E+02 Z.46E+02

1 10E+00 2.21 E.00
Total Total

Ill.- .Burin r
----Tr_

1'.- From SFD Used Basis for Parameter Differences:
Reactor Moderator- LiGHT WATER UGHT WATER Thb Tearrate was sedt fI Be kitdo reasom

Fuel Cladding SST SST kIb matdes at amsarreter extaedsrxhmr
BOL HM Constituents U U

BOL Enrichment % | 2212897667 60 to 100

I

Bumup Summary (MWdf

BotmatIng

JIBasis for bumup used in estimate:
_1-_ .

Estimated

Estimated dEO HMtGiven EOL HM
I Io001Nominal _

Bounding_ 04

r shutdown, core removal, storage. shipping or other daes confirmig that iradation ceased for fuel

'Totai burnup tfor all fuel assodated wih tist worksheet must be dvided by BOL heavy metal mass to gel specific bumup values (MWdUMT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template lnforrbaton j , 4
Fuel Name VEPCO

SNF ID0 286
Fuel Units& Descr 20- 15X 15 R-O ARRAY
Heavy Metal Mass EOL.9148286kg, EOL=8832.178kg
ROD Storrase Site INEEL

'Fuel decay start date 1963
Estimates as of. 2030

Template PWR (ght Water. Zirc. 0 lo 5% U)

'Template Burnup(MWd) 61 S2
Template BOL Heavy Metal Mass (PT) 0 00176911

Template Decay Tine 35 years

Estimated
Canister usage

Bare Fuel Transfer

UI. Estimates - Q m x, X. - b Y. Yb I Gamma Sources

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

Template Fuel Burnup (MWd)
2

Burnup (MWd) (Ci) Inventories(CI) lnventones(CI)

_ Photon Total
Energy Photonsisee

I 'Group (bounding)
Radionuclide

ot 71br.-I ,n*wSl~JO ,oi
8 7758E-tO 35WlbW 4

I 4t352E-0t

I OOOE.00 264E-04
I 000E+00 431tE+04
I 0 OOE+00 8 63E+01

c,_ _ .

323sE+16
0 0250 6.523E+15

2 8698E-04
Arn-243 6.2565E-04 601t207.51 0 OOE+uO t 0 0375 6718E+15

C-14 4 7901 E-(

C036

13.76 601,20751
3 76 601,207 51
376 601,207 51

O OOE+00 0 0575
E-Ot 0 0850 3620E.15

7 189E+tS

L. Crn-243 3.6a I 5tE+02 0 1250 2 S12E+15

Cm-244 300.603 76 601,207 51 2 95E+04 02250 3tutE+tS

300,603 76 E+02 1 54E+03

Cs-t 4 0536E-05 300,603 76 1.22E+01 2 44E+01

1 4433E-05 0 00+00 4.34E+00 8 6
0 OOE+00 4.20E+05 8 4 -+14

1 3979E+00
2 0203E-02 31i207.51 t OOE+00 6 07E+03 12 63E+13

Eu-155 601,207.51 0006+00 2.2500 Z.034E+09

Fe-SS

1; -t29

CJ Kne5"

601,207.51 0 0 2 59E+01 37500 4 167+40

601,207.51
601,207 51

2.8214E-02
t 1218E-05

0 DOE+iO 6 246+03 1 25E+04

0 DOE+-O 2 95E-01 5 91E-01
000E+O0 8 48E+03 1 70E+04
0 O0E+00 3 37E+00 6 74E+00
0 00E+00 3 92E-04 7.84E-04

3.sooo 4291 E+OS

300,603 76

Pa-231 1t3036E-09
Pi-210 8 5078E-11
Pm-147 3 6531E-04
Pu-23B 7 4564E-02
Pu-239 1 1623E-02

0006E+00 2 5616-05 5 1

300,603 76 601,207 51 0 00E+00
300,603 76 601,207 51 O000+00
300.603 76 601,207 51 0 OOE+00
300,603 76 601,20751 0006+00
300.60376 601,207.51 0006+00

I

Pu-240 1 E
Pu-241 9 0
PL-24264
Ra-2262.
Ra-228 51
Ru-1 06 6 1
Se-79
Sn-126 2 !

3 699E+03
3 910 OE+03
S 5 41E+05

4260E-05 300,603 76
2804E-10 300,603 76

I+00 1 93E+01 3 86E+01
E-+0 6 85E-05 1 37E-04

2713E-12 300,603.76 601,207.51 0 00E+00
300 60376 601,207.51 0 00E+00
300,60376 601,20751 0 00OE+00
300,603 76 601,207 51 0 00E+00
300,603 76 601,207 51 0 00E+00

1.58E-06 3.17E-04
1-84E-04 3 68E044

3 72E+00 7 44E+00
7.58E+00 1.52E+01
2 76E+05 5.51 E+05

Sr-90
Tc-99 39357E-04 300,603 76

1 2057E-10 300,603 76
2 1043E-08 300,603 76
5 2972E-12 300,603 76

0 00E+00 t1.8E+02 2.37E+02
00E+00 3 62E-05 7 25E-05
O0E+00 6 33E-03 1.27E-02

T-208 1 7474E-07 3

U1-232 4 7368E-07 3

U1-233 2.5097E-0B 3
U1-234 5 0000E-05 3
U-235 -1 4489E-06 3
U-236 7.5824E-06 3

U-238 -2 6129E-07 3
Y-90 91699E-01 3
Other Radionuclides
ItlI.-sisplaft Selection Stimnury, Bur1Sup-

60, 2075 000E+00 1 59E-06
601,207.51 0 O0E+00 5 25E-02
601,207,51 0 00E+00 1 42E-01

601,207.51 0 O0E+00 7.54E-03
601207.51 0 O0E+00 1.50E+01

0 00 5 90E-01 1.55E-01
601,207 51 0 0DE+00 2.28E+00

000 2 9BE+00 2.90E+00

_ I Thermal Power

Nornmil Heat Bounding ,

- Output Heat Output
I (Watts) (Watts)

4-56E+00
298E+00

Tt91E+03 ToE+tal
Total Toital

00,603 76 601,207 51 2.76E+05 5 51 E+05 J
4 04E+05 8 07E+05

i Template Selection Summery
I From SFD Used H

Reactor ModetorI UGHT WATER j UGHTWATER

Fuel Caiddaig-| ZIRC | ZiRC

SOL HM Constituents U I U
- e__L . fi - n2 I a0v 1 - .- -

Balis for Parameter Differences'

C

BOL EnrnCiiment7.I % vos a b7Z73 1_u_ _ _

Bumup Summary (MWd) Basis for bumup used In estimate'
Froo SFD Estimated

Nominal 926 593 t68 300 603 76 No nal burrs mWaled tor te heavy metal mass destroyed

Bounding 628 6375 601,207.51 1 rM assured ID be ase senual benuP

Checks .

Estimated Bumrupt
Surnup Mutbipir Given BumuP Estimated EOL HMIGioen EOL HM

Nominal | 0 112 10 |0

Bounding | 18B 2.0s

'Reador shutdown, Core removal storage. shippig or other date contrmring that Iradaton Ceased tor tuel

'Total burnup for all hue! assoiated with this worksheet must bet dvided by O0M heavy metal mass to get spedtc buriup values (MWdS'M)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Furl and lemplate Infororsnbonr,,>3

Fuel Name: VEPCO
SNF 5) i: 700

Fuel Units & Descr: 12 -15 X 15 ROD ARRAY
Heavy Metal Mass: BOL=54882kg. EOL=5313 52kg
ROD Storage Site INEEL

'Fuel decay start date 1981
Estsmates as of. 2030

Template. PWR (Ught Water, Zirc, 0 to 5%, U)
ITemplate Bumup(MWd): 6192

Template BOL Heavy Metal Mass (MT). 0 00176911
Temolate Decay Time 35 vears

Estimated
Canister usage

Bare Fuel Transfer

11. Estimates ^ m X.l x, b yY Y Gamma Sources

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

Radionuclide Template Fuel Bumup (MWdp Burnup (MWd)O (Ci) Inventones(Ci) Inventornes(CI) Group (bounding)
AC-227 8 7758E-10 166.11280 332,225 60 0 00E+00 1 46E-04 2 92E-04 Avg MeV
Am-241 1_4352E-01 166,11280 332.22560 000E+00 238E+04 477E+04 00150 1788E+16
Am-242m 2 8698E-04 166,11280 332,22560 00OE+00 477E+01 9 53E+01 00230 3605E+15
Am-243 6 2565E-04 168,11280 332,225 60 0 00E+00 1_04E+02 2 08E+02 00375 34358E+15
C-14 47901 E-05 168,11280 332,22560 0 00E+00 796E+00 1 59E+01 00575 3972E+15
Cl-36 8 0297E-07 166,11280 332.22560 0 00E+00 1.33E-01 2 67E-01 00850 20u^0E+15
Cm-243 25081E-04 166,11280 332,22560 00OE+00 417E+01 833E+01 01250 1388E+15
Cm-244 4 9015E-02 168,11280 332.22560 0 00E+00 814E+03 1 63E+04 02250 1 715E+15
Co-60 25581E-03 166,11280 332,22560 0O0E+U0 425E+02 850E+02 03750 7.375E+14
Cs-134 4 05386E-05 166,112 80 332,22560 0 00E+00 6 73E+00 1 35E+01 0s750 1 715E+16
Cs-135 1 4433E-05 168,112 80 332,225 60 000E+00 2 40E+00 4 80E+00 08500 2.373E+14
Cs-137 13979E+00 168,112 80 332,225.60 OOOE+00 232E+05 464E+05 1.2500 2.331E+14
Eu-154 20203E-02 168,11280 332,225 60 OOOE+00 3 36E+03 671-E+03 1 7500 6931E+12
Eu-155 1.7684E-03 166,11280 332,225 60 000E+00 2 94E+02 5 88E+02 2.2500 1 124E+09
Fe-55 4.3136E-05 168,112 80 332,22560 000E+00 717E+00 1.43E+01 27500 2.303E+09
H-3 2 0769E-02 166,112 80 332,225 60 0 O0E+00 3 45E+03 6 90E+03 3 5000 Z371E+08
1-129 98288E-07 166,112 80 332,225 60 000E+00 1 63E-01 3.27E-01 50000 1 014E+08
Kr-85 2 8214E-02 166,11280 332.225 60 0 00E+00 469E+03 937E+03 75000 169E+07
Np-:237 1.1218E-05 166,112 80 332,225 60 000E+00 71 86E+-0 3.73E+00 11T a 1342E+06
Pa-231 13036E-09 166,11280 332.225 60 000E+00 217E6-4 4ME-04
Po-210 85078E-11 166,11280 332,22560 000E+00 1 41E405 2183E605
Pm,-147 3 6531 E44 166,112 80 332,225 60 000DE+00 6 07E+01 1.21 E+02
Pu-238 7 4564E4-0 160,112 80 332,22560 03 E+00 124E+04 2 48E+04
Pu-239 1 1623E4-02 160.11280 332,22560 000E+00 tI93E+03 3286E+03
Pu-240 - 5132E-02 160,11Z80 33202250 109E+00 2 51E+03 5103E+03
Pu-241 90036E-01 166,11280 332,22560 000E+00 150E+05 2399E+05
Fu-242 6 4260E405 166.112Z80 332.225 60 000DE+00 I107E+01 2 13E+01
Ra-226 2R28024E-10 166,11280 33222560 0E+00 3.79E05 758E405
Ra-228 5 2713E-12 166,112 80 332,225 60 0 00E+00 8.76E407 I 75E406
Ru-108 6 1160E-10 166,112 80 332.225 60 000OE+00 I102E404 2 03E044
Se-79 I12377E-05 1665112 80 332 225 60 000OE+00 2 06E+00 4 11E+00
5n-126 2 5210E4-5 166^,112 80 332.225 60 000OE+00 4 19E+00 8 38E+00
Sr-90 9 1667E-01 166,112 80 332,225 60 000OE+00 I 52E+05 3 05E+05
Tc-99 3 9357E404 166,112 80 332,225 60 000OE+00 6 54E+01 1 31E+02
Th-229 I12057E-10 166,112 80 332.225 60 000OE+00 200E4-5 4 01E-05
Th-230 2 1043E408 166,112 80 33~222560 000OE+00 3 50E403 6 99E403
Th-232 52972E-12 166,112 80 332,225 60 O0 0E+00 88DEE47 I 76E-08
Tt-208 I17474E407 166,112 80 3i3222 560 00O0E+00 29DEE42 5 81E402
U-232 4 7368E407 1668112 80 332,225 60 00O0E+0u 7 87E402 1 57E-01 Thermal Power
U-Z33 2 5097E408 166,112 80 332,225 60 000OE+00 4 17E-03 8 34E43 NommnalHeat Bounding
U-23^4 50000E4-5 166,112 80 332,225 60 000OE+00 8 31 E+00 I 66E+01 Output Hea tOutput
U-235 -1 4489E-06, 166,11280O 0 00 3 36E-01 9 54E-02 3 36E-01 (watts) tWatts)
U-236^ 7.5824E4S6 168,,112 80 33~2.225 60 000DE+00 1.26E+0u 2.52E+00 3-82E.03 7 ,4E.03
UI-238 -2 6129E407 166,112 80 000 1 79E+00 I175E2+00 1.79E+00 Total Total
Y-90 9 1699E-01 166,112 80 332,225 60 000OE+00 1.52E+05 3.05E0
Other Radionuclids 2.23E+05 4 46E0
tL Template Selection Sumsnr,. Burup Sunuary. and Checks . _'t_ __.

Template Selection Summary
From SF0 Used Baasis for Parameter Differences:

Reactor Moderator UGHT WATER UGHT WATER
Fuel Clading ZIRC ZIaRC

BOL HM Constituents- U U
BOL EnrIchment % 2.833496228 Ota s

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

Nominal 16113355 166,112.90 Nornnal bump capctiated tmm the heavy metarimass fes"yo
Bounding I 173,153.201 332Z225 60 miewn bump asseefd tob taoe nrai t

Check~s

Estimated Bumuv
E up piter Given Bumrup Estammated EO HtGnven EOL HM

Nominal 0 86 1 013
Bounding 1 73 192

'Reactor shutdown. care removal, storage, shippihg or omer date confirming tha irradatlon ceased tor tuel

'Total bsumup for i fi associated wth "h wo t must be cviceciby BOLheym mss to gel specfc bumup v (MWdMT)

11-e

U
U

Ij

I
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Fuel Radionuclide Inventory Worksheet

L Fuel and Temlplate Information -
Fuel Name VEPCO IT-11 ASSEMBLY)

SNF ID 4, 993
FuelUnits&Descr 1-I5X15RODARRAY
Heavy Metal Mass BOL.457 414kg EOLr440kg
ROD Storage Site INEEL

'Fuel decay start dale 1983
Estimates as of 2030

Template PWR (Lght Water. Zirc 0 to 5%. U)

"Template Bumup(MWd): 6192
Template BOL Heavy Metal Mass (MT) 0 00176911

Temobte Decay Time 35 years

Estimated
Canister usage

HIC
I i 00

. .

1.Estihmates- i X. b Y. Yb [ Gamma Sources
1 V-,.., TM.*.

Ci/lMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

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

Ave Mev
Radionuclide

o U2oc tn 3.120.35 uuE+UU 1 A01t-USAc-227 8 ns1>tE-ju 1

Am-241 1 4352E-01
Am-242m 2 8698E-04
Am-243 8 256sE-04
C-14 4 7901E-05

1.120.35 0 00E+00 010150 1 782E+15

33,120.35 0 00E+00 0 0250 3.594E+14

)18 33,120.35 000E+00 E+01 0 0375 3 427E+14

,.560 18 33,120 35 1 .59E+00 0 0575 39rjoE+t4

Ci-36 16.56018 33,12035s 2 66E-02 I 00850 1 994E+14

16,560 18 E+00 8 31 E+00 o01250 13^84E+14

4 901SE-02 16,560 18 8 12E+02 1.62E+03 O

2 5581 E-03 16,560 1 :+00 424E+01 84

Cs-134 4 0536E-05 i S OOE+00 671E-01 0 1 71oE.15
0 2 366E+13

Cs-135 1.4433E-( 1.120 35 0 00E+00

Cs-137 33.120 35 0 00E+00 12500 2Z324E.13

Eu-1 54 16,56018 33.120 35 0 C
16.56018 33,120 35 0

6 69E+02 1 7500 6 959E+11
5 86E+01 227500 1 121E+401

Eu-1 55

Pr.231

H-3
1l -t29
Kr-Kr5

t, Np -237
Pa-231

I I P5-210

; Prm-147
Pu-238
Pu-239

16.56018 33,120 35 1 43E+00 2 7500 22196E+08

16,560.18 33,120 3
16 560 18 33,120 3
16.560 18 33.120.3

+02 6 88E+02 3 5000 2.364E+07

2 8214E002
1 1218E-05

0 00+00 1.63E-02 326E-02
0 OOE+00 4 67E+02 9 34E+02
0 OOE+00 1 861-01 3 72E-01

1.3036E-09 16,56018 33,120.35 OOE+00

8 5078E-11 16,560 18 33.120 35 0 OOE+00

3 6531 E-04 16,56018 33,120 35 0 OOE+00

7 4564E-02 16,56018 33.120 35 0 00E+00

1.1 623E-02 16,560 18 33,120 35 0 00E+00

2.t6E OS 4 32E OS
1 412E06 2 82E-06

6 05E+00 121E+01
1.23E+03 2 47E+03
1 92E+02 3 85E+02

1.5132E-02
9 0036E-01

16,560 18 O0 OOE+00 2 51 E+02 5 01 E+02
000E+00 1 49E+04 2 98E+04

Pu-242 64260E-05 16,56018 33,12035 0OOE+00 1 06E+00
1 120 35 0OOE+OO

Ra-226 22804E-10
Ra-228 5 2713E-12
FRu-106 6 1160E-10
Se-79 I 2377E-05
Sn-126 2 5210E-OS
Sr-90 9 1667E-01
Tc-99 3 9357E-04

33,120 35 000E+00
33,120 35 0 OOE+00
33,120 35 0 OOE+00^

8.73E-08 1.75E-07
1.01 E-05 2 03E-05
2 05E-01 410.E01
417E-01 8 35E-01
1.52E+Q4 3 04E+04

16,560.18
16,560 18
16,560 18 0 00E+00 6 52E+00

Yh-229
Th-230
Th-232
TI-208
U-232
U-233
U-234
U-235
U-236
U-238 ___

1t2057E-10 O 18 33,120.35 0 OOE+00
18 33,120 35 0 00E+00

O18 33,120 35 0 00E+OO
O18 33,12035 0.00E+00 5 79E-03

1.57E-0216,560 18 33,120 35
16,56018 33,120 35
16,56018 33,12035

O OOE+OO Thermal Poweroia Hea Bond_
AA4= ^4 .

4 16E-04 8.31 E-0
8 28E-01 1.66E+00
5.52E-03 2.95E-02

Nominal Heat , BoundingA
OOutput Heat Output
(Watts) (Watts):so * __ 00A

4489E-06 16.560 18 0 00 . _ : _ _ _
-

1 26E-01 2 ri .5 Al 5 1- -2 7- E.02
-06 16.560 18 33,120 35

E-07 16,560 18 0 00
E-01 16,560 18 33,12035

,- - T ota T o.t a l .
1.45t-01 1 49E-01
1.52E+04 3 04E+04
222E+04 4 452+04

_ Total Total

Tl. emp rt SeteCtion Suasnauorry nupSum lay and Cec '

Template Selection Summary__ _
From SFD UsedI; Reactor Moderator UGHT WATER LIGFIT WATER

Fuel Cladding ZIRC ZIRC

8OL HM Constituents U U
*80LEnr.chment% 2 986167273 0to5

. ., .. , ...

1.s fr P.-an.,er Ct lhrenres:

VI Bumup Summary (MWd Basis for burnup used in estimate:

From SF0 Estimated

Nominal | _13.420 6^ 16,50 18 neal umrup cakulated trom tie heavy st*ll rnass desoyed

Bounding 14431 EL^ 33.1205 mrr imassuaed to betece winalt uip

Checks

Estimated Bumup/
8umnup Uu it I Given Bumup Estimated EO HMWGtven EOA HM

Nominal 0 123 100
Boundrng 2 _07 229

Reactor shutdown core removal. storage, shppeig or other date conarmifng that Irradation ceased lor t

'Total bumrnu,^or aW fuel assocataed with ths worksheet must be dvided by BOL heavy metal mass to get specific buW values (MWrdtT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Temiplate Informabon, ' _,- Z

Fuel Name: VEPCO (r-1I RODS)
SNF ID * 1049

Fual Unts & Descr: 9 -ROD
Heavy MetalMass: BOL=2018kg EOL-19678kg
ROD Storage Site. INEEL

'Fuel decay start dale: 1983
Estimates as of 2030

Template. PWR (Lght Water. Zirc, 0 to 5%. U)
ITemplate Bunup(MWd): 61 92

Template BOL Heavy Metal Mass ("l): 0 00176911
Template Decay Time 35 year

Estimated
Canister usage

18-x10'
0 07

ILFshimtes_ < m x X4 b Y. Y. Gamma Sources

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

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

Ac-227 8 7758E-10 59248 636 69 0 006E00 5.20E-07 5.59E-07 Avg MeV
Am-241 14352E-01 59248 63669 OOE+00 850E+01 914E+01 00150 3426E+13
Am-242m 2 8698E-04 592 48 636 69 0 OOE+00 1 70E-01 1 83E-01 0 0250 6 908E+12
Am-243 6-2565E-04 592 48 636 69 0 00E+00 3 71E-01 3 98E-01 00375 6 589E+12
C-14 47901E-05 59248 63669 000E+00 284E-02 305E-02 00575 7613E 12
CP-36 80297E-07 592 48 636 69 0 OOE+00 4 76E-04 5 11E-04 00850 3833E612
Cm-243 25081E-04 59248 63669 0006+00 1 49E-01 1 60E-01 01250 2660E+12
Cm-244 490154-02 59248 63669 000E+00 290E+01 312E+01 02250 3.287E+12
Co-60 2 5581E-03 592 48 636 69 0004+00 1 52E+00 1 63E+00 0 3750 1 413E+12
Cs-134 40536E-05 59248 63669 000E+00 240E-02 258E-02 05750 3287E+13
Cs-135 14433E-05 59248 63669 000E+00 855E-03 9194-03 08500 4548E+11
Cs-137 13979E+00 59248 63669 000E+00 828E+02 890E+02 12500 4467E+11I
Eu-154 2 0203E-02 592 48 636 69 0 00E+00 1 20E+01 1 29E+01 1 7500 1 338E+10
Eu-155 1 7684E-03 59248 63669 0004+00 105E+00 1 13E+00 22500 21846.06
Fe-55 4 3136E-05 592 48 636.69 0 00E+00 2 56E-02 2 75E-02 2 7500 4 413E.06
H-3 2 0769E-02 59248 63669 000E+00 123E+01 1 32E601 3.5000 4 544E.05
1-129 9 8288E-07 592 48 636 69 0.00E+00 5 82E-04 6 26E-04 5 ooo0 1 943E+05
Kr-85 2 8214E-02 59248 63669 000+E00 1 67E+01 1 80E+01 70000 2239E.04
Np-237 1 1218E6-5 59248 63669 000+E00 665E-03 714E-03 110000 2572E+03
Pa-231 1 3036E-09 59248 63669 000+E00 7.726-07 8 30E-07
Pb-210 85078E-11 59248 63669 0006E00 504E-08 542E-08
Pm-147 36531E-04 59248 63669 000E-00 216E-01 2,33E-01
Pu-238 7 4564E-02 592.48 636 69 0 00+E00 4 42E+01 4.75E+01
Pu-239 1 1623E-02 59248 63669 000E+00 689E+00 740E+00
Pu-240 1 5132E-02 59248 636 69 006E+00 8 97E+00 963E.00
Pu-241 9 0036E-01 592 48 636 69 0 00E+00 5 33E+02 5 73E+02
Pu-242 6 4260E-05 592 48 636 69 0 00E+00 3 81 E-02 4 09E-02
Ra-226 22804E-10 59248 63669 000E+00 1 35E-07 1 45E-07
Ra-228 52713E-12 59248 63669 000E+00 312E-09 336E-09
Ru-106 6.1160E-10 59248 63669 000E+00 362E-07 389E-07
Se-79 12377E-05 592 48 636 69 0 00E+00 7 33E-03 7 86E-03
Sn-126 25210O-05 59248 63669 000E+00 1 49E-02 1 61E-02
Sr-90 91667E-01 592 48 636 69 0 00E+00 5 43E+02 5 84E+02
Tc-99 39357E-04 59248 63669 000E+00 - 233E-01 251E-01
Th-229 12057E-10 592 48 636 69 0 00E+00 7.14E-08 7 68E-08
Th-230 2 1043E-08 592 48 636 69 0 00E+00 1 25E-05 1 34E-05
Th-232 52972E-12 592 48 636 69 0 006E00 3 14E-09 3 37E-09
TP-208 1 7474E-07 59248 63669 0006+00 1 04E-04 1 11E-04
U-232 4 7368E-07 592 48 636 69 0 00E+00 2 81 E-04 3 02E-04 Thermal Power
U-233 2 5097E-08 592 48 636 69 0 00E+00 1 49E-05 1 60E-05 Nominal Heat Bounding
U-234 5 0000E45 592 48 636 69 0 00E+00 2 96E-02 318E-02 Output Heat Output
tJ-235 -1 4489E-06 592 48 0 00 130E-03 444E-04 1 30E-03 (Watts) (Watts)
U-236 7 5824E-06 592 48 636 69 O00E+00 4 49E-03 4 83E-03 136E.01 1 46E+01
U-238 -2 6129E-07 59248 0 00 6 58E-03 6 43E-03 6 58E-03 Total Total
Y-90 9 1699E-01 592.48 636 69 0 006+00 5 43E+02 5 84E+02
Othler Radionuckdes 7 95E+02 8 55E+02
l. Tenplate Sclecteon Summary, Buroup Suninary, and Checks - 3

Template Selection Summary

From SFD Used Basis for Parameter Dilferences:
Reactor Moderator UGHTWATER ULGHT WATER

Fuel Cladding ZIRC ZIRC
8OL HU Constituent U U

BOL Enrichment % 29886165327 0105

Bumup Summary (MWd)` Basis tor bumup used in estamate
From SFD Estimated

Nominal 1 592 481 477 tkml bian taken rectly tran SFD (Crwlelt MW4)
Bounding 636 681 9651 8u te a bken ct hni SFD kcnr.-ed to MW4A

Checks

EstImated Bumupv
Burnu Muitiliar Given Bumup Estimated EOL HWGiven EOL HM

Nominatl 0 84 0 8t9
Boundtig 0 90 150I

'Reactor shutsown. core removal storage shrppig or other date confirming iuat Irradation ceased for Wue.

'total bumup for ait luel assodiated wnhi ths worksheet must be drsded by 80L heavy metal mass to get speafc bumrup values (MWd MT).

'I
J

I
J
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tesmplate Information c

Fuel Name: VEPCO T-1 I
SNF ID R: 994

Fue Unts & Descr 3 - ROO
Heavy Metal Mass E0=6 727kg EOL=6SS9kg
ROD Storage Site INEEL

'Fuel decay start date 1983
Estimates as of 2030

Template PWR (Lght Water. Zlrc. 0 to 5%. U)

'Template Bumup(MWd) 6192

Template BOL Heavy Metal Mass (MT) 0 00176911
Temolate Decay Time 35 years

Estimated
Canister usage

t8x10'
002

II. Estimates I 
1 
v m xn Xb b Yn Yb I Gamma Sources

I PF-tn Total

Ck/MWd From
Tempiate

Nominal Bounding Fuel Initail Activity Nominal Fuel Bounding Fuel

Fuel Bumup(MWd)
5

Bumup (MWdf) (Col) nventories(C) Inventorkf*CI)
Energy Photons/tstc
Group (bounding)

Hadlonucllde 45 -

Ac-227
.

.

Am-241

19749 212 23
197 49 212 23
197.49 212 23

E407V

E+o0 3 05E+01 O OtSO

1 86E-07 I Avg MeV

5 67E-02 6 09E-02 C
Am-242m
Am-243 197A9 1.24E-01 I 33E-01

C-14 197 49 O 9 46E-03 I 02E402

Ci-36 8 0297E-07 197.49 0 00E+00 1.59E-04 1278E+12
8B87E+11

Cm-2 2 5081 E-04 I OOE+00 495E-02

4 9015E-02 0 00E+00 9 e
2 5581E-03 0 O0E+00 5

1-04E+01 07250 1096E+12

5 43E-01 0.3750 4 712E+1 1
8 6DE-03 0.5750 1.096E+13

306E-03 0.8500 1516E+11Cs-1 34 40536E-05
Cs-135 1.4433E-05

_ Cs-137 1.3979E+00
Eu-154 20203E-02
Eu-155 1 7684E-03

Fe-55 4 3136E-05
H-3 2 0769E-02

1-129 9 8288E-07
112 K82 8214E-02

Np-237 1 1218E-05
Pa-231 1 3036E-09
Pb-2110 a85078E-11I

19 Pm-147 36531E-04
J Pu-238 7.4564E-02

Pu291 t 1 623E402

212.23 0 C
7A9 212.23 0C

197 49 E+02 2 97E002 1I

197 49 0 3 99E+00 4 29E+00

197 49 E+00 3 49E-01 E+05

1974 0 0OE+00 8 52E-03 I 471E+06

7 49 212 23 0 OOE+00 41

749 212 23 0 COE+C0 1.9

7 49 212 23 - 0 OOE+00 5.5

749 212 23 0 00E+00 22

7A9 21223 0 00E+00 2 S

2.09E-04
5 99E+00
2 38E-03
2 77E-07

3 5000 1.515E+05
5 0000 6 477E+04
7.00 7A65E+03

11 oo00 8574E+02

197.49
19749

212.23 1 68E-08 1 81E-08
7 21 E-02 7 75E-02

197.49 21223 0 OOE+D0 t 47E+01

197 A

Pu-242
Ra-226
Ra-228
Ru-1 06

1.5132E-02
9 0036E-01
6 4260E-05
2 28G4E-1 0
5 2713E-12
6 11160E-10
1 2377E-05
2 521tO-05
9 1667E-01

212.23 0 OOE+00 2 30E+00
21223 0 00E+00 2 99E+00
212.23 000E+00 1 78E+02
212.23 O00E+00 1.27E4-2

I 58E+01
2 47E+00
3 21 E+00
1 91E+02
1.36E-02

197 49
19749
197 49
197 49

212.23 4 50E-08 4 84E-08
1 04E-09 1 12E-09

2 23 0 00E+00 1 21 E-07
2 23 0 00E+00 2 44E-03
2 23 0 00E+00 4 98E-3
2 23 0 00E+00 1 81E+02

1.30E407
2 63E-03
5 35E-03
1 95E+02
8 35E-02
2.56E4-B'.- TC-99

Th-229
Th-230

- Th-232
TI-208

__ U-232
U-233
U-234

21223 0C
21223 0 C
212.23 0 C-48 197.49

_.10 107 AO., L ' .,, ";s , , w

197 49 212.23 0.00E+0(

4 16E-06 4 47E-06
0 1.05E-09 1.12E-09
0 3.45E-05 371E-05

9 35E-05 1 01E-04

4 96E-06 5 33E-06
19749

197 49
19749

212.23

U-235 -1 4489E-06

U-236
U-238

7 5824E-06
-2 6129E-07
9 1699E-01

19749
197.49
197.49

212.23 0 00E+00 9 87E-0 3 I

0 00 4.34E-04 1 48E-04 4

21223 000E+00 150E-03

000 2 19E-03 2 14E-03 2

212 23 0 00E+00 1 81E+02 1
- - 2 65E+02 2

Thermal Power

Nomnal Heat Bounding
Output . - Heat Output
(Watts) (Watts)

4.54E.00 4.85E.00
Total Total

Other Radionuclides
11. Tanplate Selection Srmry" Buip Sununma.Y, and Checks._

From SFD Used B

Reactor Moderator UGHT WATER UGHTIWATER

Fud Cladding ZIRC ZIRC

BOL HM Constituents U U

BOL Enrichmeent % Z9861652Z7 0 T 5 -

eBumup Summary (MWd)
5  

Flo. _____________

From SF0 Estimted

NomInal 1'97.49 15919 rk

Bounding 21223 318 38 J

E+02

asis for Parameter Differences

Basis for bumup used In estimate-

suel bV htaken i dnecty tmam SFD (ceeVeited b MWd)
yying bmup Wmken drecty kW SFD (c00(veted b UWd)

|Checks
_

I ,
Estimated Bumupl

Bumup Multiplier Given Bumup Estimated EOL HNMGiven EOL HNM

Nominal 84 0 8 1 | 09

Bounding I 00 t iSt
I

Reactor shutdown. Core removal, storage, shlpPing or other date confimin g t Intradation ceased for tuet

-Total burnuP for alt tuel assodated with its worksheet must be cdvided by 8OL heavy metal mass to get specitic bumup values (MWd/MT)

March2003
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Fuel Radionucide Inventory Worksheet
L Fuel and Ternplate~ nrnn,,,nmi ; n ,

Fuel Name: ANU
SNF ID ft 5

Fuel Units & Descr. 19- ELEMENT
Heavy Metal Mass: BOLrZ793kg. EOL=2789kg
ROD Storage Site SRS

'Fuel decay start date. 1966
Estimates as of' 2030

Template. ATR(Ugt Water.Alum 60tot100o.,U)
1Template Bumup(MWc): 367-2

Template BOL Heavy Metal Mess (MT) 0 00116689
Temniate Dezsy Time' so years

Estimnated
Canister usage:

1 8'x1 0'
0 79

IL Fstimates . - m -X Xb b Y - YA, Gamma Sources

Photon Total
CUMWd From I Nominal Bounding Fuel Initial Activty Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventones(CI) Inventories(Ci) Group (bounding)Radionuclide
Ac-227 2 9739E-09 3 60 720 0 00E+00 1 07E-08 2.14E-08
Am-241 2 5986E-03 3 60 720 0 00E+00 9 35E-03 1 87E-02
Anm-242m 3 701OE-07 3 60 720 0 OOE+00 I 33E-06 2 66E-06

-

0 0250
i 4858E-06 360 7.20 000E+00 5 35E-06 I 07E-05 0 0375 6 689E.10

O00E+O0 2.05E-08 4 tOE-08 0 0575 7 206E+10
E-32 9 45E-32 0 0850 4 338E+10

Cm-243 2 837E+10
Cm-244 9 30B3E-06 360 7 20 3752E+10
Co-60 1 0310E-07 360 720 00
Cs-134 t 3254E-07 3 60 7 20 0 00E+00 4 77E-07
Cs- 35 3 4477E-06 3 60 7 20 000E+00 1.24E-05 2 48E-05
Cs-137 1 0161 E+00 360 7 20 0 00E+6O 3 66E+00 7 31 E+00 12500
Eu-1 54 2 1879E-03 360

360
360
360
360
360

7 20 000E+00 787E-03 1 57E-02 1 7500 7 77E+07 Le
0O00E+00 2 62E-04 5 25E-04 22500 7 495E+03
0 00E+00 1 51E-07 3 02E-07 27500 8 850E+03

3.5000 S.381 E+00
1-129 7 5300E-07 2 196E+00 LiKr-85 I 56tSE-02 7 vo n nnC-n

-
Np237 9 5861E-06 3 60 720 0 006+00 3 45E-05 6 90E-05
Pa-231
Pb-21 0
Pm-147
Pu-238
Pu-239

5 0790E-09
6 6176E-10
1 7606E-05
1 4406E-02
4 2783E-04

3 60 720 000E+00 1 83E-08 3 66E-08
0 O0E+00 2 38E-09 4 76E-09

+00 6 34E-05 1 27E-04

Pu-240 2 4297E-04 360 7 20 00DE+(
Pu-241 7 8949E-03 360 720 0 O0E+00 2 84E-02 5 68E-02

360 720 OODE+00 1 31E-06 261E-06
Ha-226 1 5169E-09 360 720 00E6+00 5.46E-09
Ra-228 42429E-14 3 60 7 20 0 00E+00 1 53E-13
Ru-106 70833E-15 360 720 000E+00 2.55E-14
Se-79 12928E-05 3 60 7 20 0 O0E+00 4 65E-05
Sn-126 t.1571E-05 360 720 000E+00 4.16E-05

1i09E-08
305E-13
5.10E-14
9.30E-05

133E-05
9 43081-01 360 7 20 0 00E+O0 3 39E+00 6 79E+00

1 52E-03 3 04E-03

Th-230 1 0855E-07
Th-232 49809E-14 360 7 20 0 O0E+00
TI-208 3 4995E-08 3 60 720 0 O0E+00 12
U-232 94798E-08 360 720
U-233 4 2538E-09 3 60 720
U-234 1 8617E-04 3 60 720
U-235 -2-7235E-06 3 60 0 00

0 O0E+00 Thermal Power
Noninal Heat Bounding

Output Heat Output
(Watts) (Wafts)
428E-02 8 SSE-02

Total Total

5 63E-03 5 62E-3 5 63E-3
U-236 1 5493E-05 3 60 720 0 00E+00 5 58E-05
U-238 -428516E-09 3 60 0 00 6 39E-05 6 386E-S
Y-90 9 4308E-01 3 60 720 0 O0E+00 3 39E+00 6 79E+0
Other Radionuclides 3 49E+00 6L98E+0
0U.TemplateSdeeionSumnmr'.Burup Suruprv. andChecks, '* _ __ __ __'__ __ __
Temptate Selection Summary

From SFD Used jBasis for Parameter Differences:
Reactor Moderator LGHTWATER LGHTWATER

Fuel Cladding AWMALUM
BOL HU Constituents U U

BOL Enrichmnent % 93197 60 to 100 |

'umup Summary (MWd)' __ Basis for bumup used in estimate:
From SFsD | Estinated

Nominal Nomral tuup caiated from the heasy mewt mass desiqyel_
Bounding 7 720 oiurdirg bune assmed l be tfwle norr butnup

Checks

Estemated Burnupl
Bumu Mu ii r Given Bumup Estimated EOL HM/Given EOL HM

Nommad o 001 o
Bounding- 001

'Reactor shutdown. core removal, storage. sdippng or other date confirmirg that irradation ceased tor fuel

Ii
Li

'Total bumup for al fuel assoaated wai ass worksheet must be divided by 80L heavy metal mass to get specifi burnup values (MWdAT)
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Fuel Radionuclide Inventory Worksheet

L Fuel and Tenmlate lufr nmtion ' of n-
Fuel Name ASTRA-(AUSTRIA)(LEU U308)

SNFID# 1058
Fuel Units & Descr: 3 -19 FLAT PLATES
Heavy metal Mass- BOL.0379kg. EOL-4 818kg

* i ROD Storage Site SRS

'Fuel decay start date 1985
Estimates as of. 2030

Template ATR (Uight Water Alum .60to100%.. U)

Ternplate Burnup(MWd) 3672

Template SOL Heavy Metal Mass (MT) 000116689
T-.i.t.eDecay Time 35 years

Estinated
Canister usage

18'x10,
008

_ 
.

-... I I -

t
y b Yn Yb~ ~~- -111~ JW1LIt. Esnutthtosn . _ o

.
.

CiIMWd From Nominal Bounding Fuel initial Actvity tNominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Burup (MWd)O (Ci) Inventories(Ci) tnvettones(Ci)

Photon Toztal
Energy Photons/sec
Group (bounding)

Radionuclide
Ac-227 2 0068E-09 530 99

2 5251 E-03 530 99
3 9624E-07 - 530 '99 t

)O00E+00 1 07E-06 4 1nr_.:

)000E+0 1.34E+C0 E13

0 OOE+00 210E-04

1 4880E-06 9 0 OE+00 7 90E-04

00250 1 624E.13
00375 1412E.13
00575 1 520E+13
o 0850 9 156E+12

k C-14 5.7053E-09 1.01 99 0 00E+00

1 1.061 99 0 OOE+00 1.39E-29

1 1,061.99 0 0 i21E-04

Cm-244 1 530 99 1,061.99 :-03 1 75E-02

530 99 3-93E-04 7 86E-04

0 1250 6047E+t2

02250 7.904E+12
0 3750 3.439E.12
e 5750 5.655E+13
0 8500 6.942E+11

Co-60
Cs-1 530 99 1.09E-02 21

14477E-06 530'99 0 OOE+00 1 83E-03

1 4365E+00 0 OOE+00 7.63E+02 3355E+1 I

7 3230E-03 9 0 00E+00 3 89E+l 7500 1.890E+10

S 9259E-04 S 0 OOE+00 31 22500 1 58O.E+06

-McS
,:n .

i H-3 1 9698E-03I 1'I-129 7S300E-07
- Kr-85 41176E-02

I N.237 9S752E-06
Pa-231 3 9379E-09

i w Pb-210 33115E-10! Pmr-147 92402E-04
-__ Pu-238 1 6217E-02

1,061 99 0 00E+00
1,061 99 000E+00
1,061 99 OOE+00
1,061 99 0 OOE+00

1 05E+00 2 09E+00
4 00E-04 8 00E-04
2 19E+01 4.37E+01

3Sooo00 8 8t2E+02
5 0000 3602E+02
70000 3 944E+01
11 oo0o 4 398E+00

2 7500 81203E+v0

530 99
530 99
53099

1,06199 0000E+00 508E-03
1,06199 00OE+00 209E-06
1,061.99 0 00E+00 1.76E-07
1,061.99 000E+00 4.91E-01
1,061.99 000E+00 861E+00
1,061 99 0 00E+00 227E-01

1 02E-02

1 72E+01
4 551-01

Pu-239
Pu-240
Pu-241
Pu-242

4
530 99 1,061 99

I 6242E-02 530 99
3 6329E-07 530 99
9 0114E-10 530 99
31019E-14 530 99

3 129E-01 2 58E-01
O 62E+00 1 72E+01

3 1 93E-04 3 86E-04
0 OOE+00 4 79E07
0 00E+00 1 65E-1 1

9 57E-07

Ru-106 2.1225E-10 53099 1,08199 0006+00 1 1

Se-79
Sn-126

! sr-gO

i Tc-99

1t2930E-u
1.1571tE-

1.061 99 000E+00 E-02

099 1 061 99 0.00E+00 6 14E43 1 23E-02

530 99 1,061 99
530 99 1,061.99

7 15E+02 I 43E+03
2.24E-01 4 49E-01

E-11 53099 1,061.99 000E+00 6.59E-09 1 32E^08

Th-230 8 3497E-08
Th-232 3 8371E-14
Ti-208 4 0414E-08
U-232 1 0948E-07

U-233 3 6275E-09
U-234 1 8562E-04
U-235 -2 7235E-06

U-236 15493E-05 .

1,06199 000E+00 443E-C
1,061.99 0 00E+00 2 04E-1
1,06199 0 00E+00 215E-C
1,06199 000E+00 581E-C

1,061 99 0 00OE+00 1 93E-C
1.061 99 0 00E+00 9 86E4-
0 00 227E-03 8 21E-4

1,061 99 0 0OE+00 8 23E4-
0 00 1.46E-03 1 45E-u

1,061.99 0 00E+00 7 16E+t
7 27E+t

E-04 Thernal Power
-06 Nominal Heat Bounding

I 97E-01
2 27E-03

Output Hieat Output
(Watts) (Watts)
.8964E+0 1 76E+01
Total Total

I

U-238
_ Y-90

O tther F

-4 2851E-09
I A^I47SFnOn 1 43E+03

1 45E+03
ladionucldces

lU. T S^mpate&lection Srunmrv, Burn*pSu . arnat tCsecka __-_-_ __ _ _ _

Template Selection Summary
From SFD Used Basis for Parameter DrIferences,

- Reactor Moderator UtGHT WATER UGKT WATER Ths Trlate asseltdr Dv loliswsa reasort

Fuel Cladding ALUM ALUM Ths i malcies ATR TrWlae on at but ore parareter (errdichrte maaig ATR a reasonal

BOL HM Constituents U U matrb

CBOL Enrkmnt % 19S50065847 60 tvtoo

| umup Summary (#J!Wd)
2  Basis for burnup used in estimate

From SFD Estimated
NoInin t 530 hrti t calcuated Irom toe heasy mett mass deostyed

Bounding t ,051.Ol A9Issuig! W Diibt e Wmt th r" bThlat

Checks I

Estimated Bumupl
Buiuven Bumup I Estimated EOL HMIGiven EOL HM

Ntomnalt 031 | 101

Bounding . __ ;. _.____.

'Readctr shutdawn core removal storage. shWpping or other date confinmiang that irradabon aceased for rur

'Totai bumup for all fuel assocatled wil this worksheet must be divided by BOL heavy metal mass to get spedific bumiup values (MW'M1T)

I Marcia 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and iTernplate Infiorimatioeu-

Fuel Name: AS~TRA-(AUSTRtA)(IEU U13512)
SNF It) 9: 712

Fuel UnIts, £ Descr: 39 -19 FLAT PLATES
Heavy Metal Mass- 801=72.236kg: EOL=66 183kg
ROD StoragSe Sl SRS

'Fuel deay start date 1985
Estimates as of: 203

Template- ATR (Ught Water. Aimi * 60 to 100%., U)
'Template Burmup(MWd): 387.2

Templaet B01 Heavy Metal Mass (Ml). 0 00116689
Template Decay Thime 35 vears

Estimated
Canister usage

1 8s10
I 1 08

11. Estimates' mn X.X b Y., Yb Gamma Sources

Photon Total
CLIMWd From Nominal Bounding Fulel Initial Activity Nominal Fuel Bounding Fuel Energy Phootons/sec

Radionuclide Template Fuel Bumup (MWcf' Bunmup (MUWcf (Cl) lnventodese(CI) lnventories(Cl) Group (bounding)
Ac-227 2 0068E-09 5.732 12 11,464 24 0006E+00 1.15E-05 2 30E-05 Avg MeV
Arn-241 2 52516E-03 5.732 12 11,464.24 0 OOE+00 1 45E+01 2 89E+01 0 0150 8 444E+14
Am-242m 3 9624E-07 5,732.12 11,464.24 0 00E+00 2.27E-03 4 54E-03 0 0250 1 753E,14
Arm-243 1 488OE-06 5.732.12 11,464 24 0 00E+00 8-53E-03 1 71 E-02 0 0375 1 524E.14
C-14 5.7053E-09 5.732.12 11,464 24 0 OOEe00 3.27E-05 6 54E-05 0 0575 1 640E+14
Ct-36 1 3124E-32 5.732.12 11,464 24 0 OOE+00 7.52E-29 I 50E-28 0 0850 9884E+13

m-123 751419E-07 5.732.12 11.464 24 0 OOE+00 4365E-G4 1.3E-03 150 328E7+13
Cr-2" 4 6576E-05 5.732.12 11.464 24 O OOE+00 2 36E+02 4729E-02 70.20 8.537E+13
Np-20 97 404E-07 5.732-12 11.464 24 O OOE+00 5-4E6.03 1.40E-031 3750 47606+01
Cs-134 239375E-05 5.732-12 11.464 24 0 OOE+00 2267E-015 3451-05 70 63E1
CS-210 33115E-106 5,732.12 11.464 24 0006E+OD 1 90E-02 3 85E-02 50769E1
Cm-137 I24365E-00 5.732.12 11,464 24 0 OOE+00 5 306+00 10651+01 20 2E1
Pu-138 1 3217E-02 5,732.12 11.464 24 0006E+00 4930E+01 1 8662+02 50 24E1
Eu-15 4 92510E-04 5,732.12 11.464 24 0006E+00 2 456+00 4791E+00 250 76E7
Pu-240 2 27913E-06 5,732.12 11,464.24 0006E+00 1 31E+02 27961+020.50 1 2E
Pu-34 16242E-02 5,732 12 11,464 24 000OE+00 9 316+01 1826E+02 00 9SE0
Pu-124 3 5329E-07 5.732 12 11.464 24 0 OOE+00 2 02E-03 4166.03 5DD 9E0
Kr-26 9 01176E-02 5,732 12 11.464 24 0006E+00 5176-+06 1 7E036-05D 4.67+

N1-237 1 0942E-06 5.732 12 11,464 24 0006E+00 6286E-04 1 266-03 1 Therma Pow 6er 0
Pa-231 3623756-09 5.732 12 11,464.24 0006E+00 2 086E-05 4 516E-05 NoiaNetBudn
P1-234 315E2-104 5.732.12 11,464 24 0006E+00 106OE+00 136+0E06 Otu etOtu
P-235 -2 72405E-04 5.732 12 0 0,6 40 aOOE-00 1540 30E 106E-021 Wts Wts
Pu-238 I 5413E-05 5.732 12 11.464 24 0.006+00 8 88602 1 7 86-+012 58 1960
Pu-239 -428516O-04 5.732 12 0006 2 1.95602 1 946-02 4 1 95600 oa oa
YU-20 2143475E04 5,732 12 11,464-24 0006E+00 7 726+03 1.746+04

OUlier 3 62aE07on72t1i114642es OE7846+BE03 4176E+04
Ral2. 9 eeto St nm rv 14E-10 5,3 a 1d Checks _ 24__________ __ _ 17E_ 06 __ I_ 03E_05

c 09 En4cme t 221 39 E0055 607to 1 20 _________24 ______ ________ _______ 4_______

Bou3nd 627Ei0g5 3212442jaidtbiu 11 as464.24 b taEi00 2rBE05 4 6Ea5 NoinlhaeBunin

Uea23o -4 2851n Ecor r5mo732 r12 rato ceasd1tr 95El 0 4-2 I9E0 oa oa

fecor atH fuelLGHTWaTR TstToated t hswitletmdb vddb 0 ev meawass us gted k *Iowq breminVzut(M4

Ii

J
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Fuel Radionucide Inventory Worksheet

L Fuel and Template infurmation
Fuel Name ASTRA-AUSTitA (UALX-HEU)

SNF D# 646

Fuel Units & Descr 33. MTR TYPE

Heavy Metal Uass 30BL9 026kg, EOL-4359kg

ROD Storage Site: SRS

'Fuel decay star date 1985
Estmiates as Ot 2030

Template ATh (Ught Water. Alumrn 60 b 100% U)

'Template Bumup(MWd) 3672
Template BO Heavy Metal Mass (Ml) 000116689

Estimated
Canisler usage

18'x10'
-0 92

Temptate CY 11 y- I-- yea _

lI. Fstmates - . - m X. Xb b Y. Yb Gamma Sources

Photon Total
--I - --. RnA.... J- F-el -.. 1 A-;,.~. M,-ns-e F,..al anh Fuel I Enerci Photons/see
C UM WCdFmpvAJ nfAro r- - --- .- - _ _ _

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

5 (C) lnventouies(Ci) kventories(Ci) � Gro,;� , (bounding)
.1

. ... .. A I A7 -'A9 0 a 57L-06 I l72-t.

Am-241 2 5251 E-03 4,418 98 854732 OOOE+OO 12E+01 21

Am-242m 3 9624E-07 4.418 98 8.547 32 0 tOE+OO 1 75E-03 3

Am-243 1 4880E-06 4,418 98 8,547 32 0 OOE+00 6 58E-03 1

C-14 5 7053E-09 4,418 98 8,54732 0 00E+O0 2.52E-05 4 1

Ct-36 t3124E-32 4,418 98 8,547.32 0 0E+00 5 8OE-29 1.

I 141 9E-07 -4,418.98 8,547.32 0 000+00 - 5 5E-04

E+14

1 307E+14

1 136E+14

0 0575 1323E+14

0 1250 7 36913

0 1250 4 l67E+13

AA . c A 7 7A, , I. -- n "~
Cm-244 1 6522E-05 4,418B 98 8,5t47- Iz o- wew zAseu . .- c-,

Cr-60 74047E-07 4,41898 8,54732 000E+W0 3 2E03 633E3 037

Cs-134 927455E-05 4,41898 8,547.32 0OO00 4 gE-02 8 75E-01 0l5

Cs-135 34477E46 4,418 98 8.547.32 00w+00 1 2E-02 2395E-02 08E

Cs-137 4385E+00 4,41898 854732 00E+w 835E+03 t23E+04 12

Eu-tS4 7.3230E403 44898,732 0OEw 3 24E+01 6 26E+01 I 'P.

Eu-t55 5 9259E044 ,t 8 8573 EO 2 62E+w0 S 07E+DO 22f

Fe-SS 2791E406 4,19,472 OEC .O1 E402 t.95E-02 2 7't H3t99E3 4488 8572 0 wDE+w &70E+00 I 68E+01 3s
& 1 1-329 969wE473 4,4189 3L43 OO 333E403 644E403 s
lz Kr-85 4 1176E402 4,418 98 8,43 Ow ~ 82E+02 3.52E+02 70t

Np-237 9 5752E406 4,418 98 8,547.32 OOE0 4 23E402 8 18E402 t10

Pa-231 3 9379E-09 4,41895 8,43 O0wE+Ow I 74E-05 3 37E-05

I Pb-210 3 3115E-I10 -I488 8543 w 46E406 263E406

Pm-147 9 2402E-04 44t8 98 8,54732 0 ODE+0 4 08E+00 7 90E+00

1 u-238 .6217E-02 4.418 98 ,,54732 0 OE+00 7.17E,01 I 390+02

578,E+12

21702E+12
Ao 1 521 E+11

2500 12.72E+07

75Co 1214E+07

DDO~ 7 031E+03

DOoO 2.873E+03

Pu-239 4281 t004 no-t~ ,nera-
. ^ AO

Pu-240 2 4333E-04 4 .418 98 8, 41,Je V Wt+W W C W - w c
Pu-241 1 6242E-02 4,418 98 8,547.32 0 wE+w 7.18E+01 139E+02

Pu-242 3 329E-07 4,418 98 8.547.32 000E+00 1 61E-03 3 I tE43

Ra-226 9 0114E-10 4,418 98 8,547.32 0 OwE+00 3 98E-06 770E-06

Ra-228 3 1019E-14 4,418 98 8,4732 OwE+00 1.37E-10 2 65E-10

Ru-106 2 1225E-10 441898 8,54732 OE+00 938E-07 1 81E-06

Se-79 1.2930E-05 4,418 98 8,547 32 0OwE+00 571E-02 11E-01

Sn-126 1.1571E-05 4,41898 8,54732 0OwE+00 t1tE-02 989E-02

Sr-90 1,3472E+00 4,418 98 8,547.32 000+00 w5.95+E03 1 15E+04

Tc-99 42239E-04 4.41898 8,547.32 00 0+00 1.87E+00 3 61 E+00
_ _ _8 -J _ _ _ _U

47 
vZ

Th-229 1.2407E-tt 4,41898 8,54

-"n A 3497E-08 4.41898 8,54
1 -14 O 5 48E-08 1.BVt-v7

3 69E-04 7 14E-04
- ----- -- _; Eoo '1 70E-10

Th-232 38371E-14 4,41890 . -

T1-208 4 0414E-08 4,418 98 8,547.32 0.00E+00 1.79E-04 3 45E-04

U-232 1 0948E07 4,418 98 8.547 32 0 00.0 4.84E-04 9 36E-04

U-233 3 6275E09 4,418 98 8,547.32 0 0+0 1.60E-05 3.10E-05

U-234 3.8562E-4 4.4898 8,547.32 O +0 820E-01 1.59E+00

U-235 427235E-6 4,418 98 000 1 82E-2 6 12E-03 1 82E-02

U,-235 -4287251E-06 4.41898t 0 00 1000 900 100
U-236 1 5493E-5 - 4.418-98 8,547.32 0 E+00 6 85E.02 1 32E-01

U238 -4.2851E409 4,41898 Ow0 - 2tOE-04 t 91E404 2tlOE04A

Y-90 1 3475E+00 4,418 98 8547AA2 0 8E+00 5 95E+03 1 15E+04

Other Radonucles- - - 605E+03 1 17E+04

IlI. T1mte Sec ertion Summnry, Bturup Sunmmrv.'amd Checks'

I Teplate Selechon Summary
From S-FD Used --- Basis for Parameter Difrnes

Reactor Moderator UGHT WATER LIGiT WATER

Fuel Cladding- ALUM

8OL HtM Constituents U U

SOL EnrLchmnent % 93 07350223 6010 100

ur Summary (MWd)_ Basis tor bumup used In estimate-

Froi m SFDnEatted

Nondial r 4418 |Narkul b ar from terr beuvy metal mass desteyed

Boundg w merst c 18 9t~u alcuate asatg at B~jva metal y ned

Thermnal Power

Nutmnalt Hte Boutpu
Output Heart Output
7WatEsO I (Watts)
7Toal ToalE

'Total Total

Checks __- - _ _ _ _ _ _ _ _ _ _ _ _

Estinated 8umupv

Bumup Mulpliier Gien Sumup Estimated EOL HMIMvMen EOL HM

Nomnal 1.5 - 106

Bounrd~ng 3 o1.-. i -

'Reator shutdovwn, core removal, storage, shipP~ng or other date confrmirig that Irradation ceased for luel

"Toal burnup lor at luet associated wilthls worksheet must be dvided by 801L heavy metal mass to get specific bumup values (MWdVMT)

March2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Information, ,

Fuel Name: ASTRA-AUSTRtIA (UALX-MEU)
SNF ID 4: 566

Fuel Units a Descr 5 - MTR TYPE
Heavy Metal Mess' BOL3 62kg EOL,2 7t6kg
ROD Storage Site. SRS

'Fuel decay stait date. 1985
Estimates as of 2030

Template' ATR (Light Water, Alum. 60 to 100%.. U)
'Template Burnup(MWd). 367.2

Template BOL Heavy Metal Mass (MT). 000116689
Template Decay Time 35 years

Estimated
Canister usage:

t8-xO10
I 014

[1. Fosturntes '. m x xi b Y. y, 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 (Cl) InventloneeCl) hnventories(Ci) Group (bounding)
Ac-227 2 0068E-09 807 81 1,615 62 0 0OE+00 t 62E-06 3 24E-06 Avg. Mev
Arn-241 25251E-03 80781 1,61562 000E+00 204E+00 408E+00 00150 1 190E+14
Am-242m 39624E-07 80781 1,61562 00O0E+00 3.20E-04 640E-04 00250 2471E.13
Am-243 1 4880E-06 80781 - 1,61562 ODOE+00 1.20E03 240E-03 00375 2148E+13
C-14 57053E-09 80781 1,61562 000E+00 461E-06 922E-06 00575 2.312E+13
Ci-36 1 3124E-32 80781 1.615 62 000E+00 1 06E-29 2.12E-29 00850 1393E+13
Cm-243 1 1419E-07 80781 1,615 62 000E+00 9.22E-05 1 84E-04 01250 9200E.12

__

1,61562 000E+00 1.33E-02 267E-02 02250 1202E+13
1 61562 000E+00 5.98E-04 1.20E-03 03750 5231E+12CO-60 7 4047E-07 807 8

Cs-134 2 0455E-05 807 e
Cs-135 3 4477E-06 807 e
Cs-137 1 4365E+00 807 e 1

o 5750 8646E613
O 8500 1 056E+12
12500 5 108E+11
1 7500 2.875E+10
2 2500 2.404E+06
2 7500 2.294E.06

Eu-154 73230E-03 80781 1,61562 000E+00 592E+00 1.18E+01 1
Eu-155 59259E-04 80781 1,61562 000E+00 479E601 957E401 2
Fe-55 2 2791E406 80781 1,61562 0 OOE+00 184E603 368E63 2

80781 1,615 62 000E+00 I 59E+00 a 1 8E+00 3 5000

Kr-85
ND-237 -06 8
Pa-231 3 9379E.09 807 81 1.61562 000E+00 318E46 .

123321+03
5.445E.02 2
5 959E+01
6 645E+00

L
Pb-210 33115E-10 807 81 1,615 62 000E+00 2 68E-07 5.3sE407
Pm-147 92402E-04 807.81 1.615 62 0 00E+00 7 46E601 1 496+00
Pu-238 I 6217E-02 807.81 1,61562 000E+00 1 31E+01 262E+01

Pu-241 1 6242E402 807.8

1,615 62 0 00E+00 3 46E601
1,615 62 0 00E+00 1 97E-01
1,615 62 000E+00 131E+01
1,615 62 0 00E+00 2 93E-04
1.615 62 0 00E+00 7 28E607

6 92E-01

Pu-242 3 6329E607 807 81
Ra-226
Ra-228
Ru-1 06
Se-79
Srn126

9 01 14E-10 807 81 1 46E-06
7 81 1,615 62 0 00E+00 2 51 E-11 5 01E-11

) 00E+00 1 71 E-07 3 43E407

1 1571E-05
Sr-90 1 3472E+00 807 81 1.61562 000E+00 1
Tc-99 42239E-04 80781 1i61562 000E+00 341E.01 682E601
Th-229 1 2407E-11 807 81 1,615 62 0 00E+00 1 00E-08 2 00E-08
Th-230 83497E608 80781 1,61562 000E+00 6.74E-05 1 35E-04
Th-232 38371E-14 8078t 1,61562 000E+00 3.10E-tt 620E-11
TI-208 40414E408 80781 1,61562 000E+00 326E-05 653E405

1.615 62 0 00E+00 8 84E-05 1 77E404 Thermal Power
2 000E+00 2.93E-06 5 86E-06

U-235 -2 7235E-06
U-236 I 5493E-05
U-238 *4 2851E-09

BE-03

Notminal Heat Bounding
Outprt,' Heat Output
(Watts) (Watts)

1ME6.01 270E.01
Total Totat

-

807 81
Y-90 1 3475E+00 807 81 1.615 62
Other Radionuclides

111. Template Selection Summarv, Burnep
LTemplate Selection Summary

1 11E+03 221E+03 I
ndChecks -- r 9

From SF0 Used IBasis for Parameter Differences:
Reactor Moderator UIGHTWATER LUGHT WATER [f R TrrTpae a iced or the Vw"n reasons

Fuel Cladding ALU ALUM WT mauelrs ATR Tern;tile orn J but von par era mrehmet) making ATR a rrasonable
BOL NM Constituents U MaU .o^u

BOL Enrichment % 44 43904151 60to 1DD

Bumup Summary (MWd)' Basis for bumup used In estimate
Fron SFO3 EstmAted

Nominal 9 0D781 NOminal 0 asr calulated kmm tie heavy mtal iass destoye
Bounding 1 615.82 80 urnuirgbmt ass t^Me txe rMat 4bUP

Checks

EstImated Bumup
B l u itar Given Bumup Estimated EOL HMIGIven EOL HM

Nominal 71_j 102
Bounding 1 42

'Reactor shutdown, core removal. stoe. shipping or other date conflrning that Irradation ceased for fuel

'Total bumup tor at fuel associated wMf ths worksheet must be divided by OL heavy metal mass to get specific bujmiup values (MWCdMT)

U
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Fuel Radionucide Inventory Worksheet

L Fuel mud Template Infori-o -

Fuel Name ATSR
SNF ID 4 17

Fuel Units & Descr 20 -19 FLAT PLATES

HeavylMetalMess BOL- EOL=321kg

ROD Storage Site SRS

'Fuel decay start date 1988

Estimates as of 2030
Template ATR (Light Water. Alum .60 to IW0-.. U)

"Template, Bumup(MWd) 367.2

Template SOL Heavy Metal Mass (MT 000116689
..--1- r--... Tl., S wears

Estimated
Canister usage:

056

IU. Eseteantes m X. xb, b Y. Y. Gamma SourcesjPhoton Total
CI1MWd From E Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide I Template Fuel Bumup (MWd) Burnup (MWd (Ci) inventories(Ci) Inventores(Ci) Group (bounding)
-- ~ ,. , e .n fl A slniZ.C I A V.aM eV

Ac-227 2 0068E-09 3,039 93 -S9 9 5 u wi w 5. 1u,--. .

Am-241 2 5251 E-03 3,039 93 3,039 93 0 OOE+00 7 63E+00 7 68E+0 0 0150

Am-242m 3 9624E-07 3,03993 3,03993 0 OOE+00 1.20E-03 1 20E-03 0 0250

Am-243 1 48806- 3.039 93 3,039 93 0 OOE+00 4 52E-03 4 526-03 0 0375

C-14 5 7053E-09 303993 303993 0 0000 1 73E5 1 73E-05 0 0575

CI-36 1.3124E-32 3.03993 3,03993 0 00.+00 3 99E-29 3 99E-29 0.0850

- Cm-243 1 t419E47 3.03993 3,03993 OOwE+00 3 47E-04 3 47E-04 01250

Cm-244 1 6522E-OS 3.03993 3,03993 0 wEw S 02E-02 5 02E-02 0o250

Co-60 7 4047E-07 3,039 93 3,03993 0 DOE+O 225E-03 2.25E-03 0.3750

Cs-134 2 0455E-0S 3,03993 3,03993 0 OOE+00 6.22E-02 6,22E-02 0 5750

Cs-135 3 4477E-06 3039 93 3,03993 0 O0E+00 1 05E-02 1 05E-02 085vo

Cs-137 1 4365E+00 3,03993 3,03993 0 OOE.w 4,37E+03 4 37E+03 12500

Eu-1s4 7 .2306-03 3,03993 3,039 93 0 0OE00 2 23E+01 2 23E+01 1 7500

Eu-155 5 9259E-04 3,039.93 3,039 93 0 00E+O I OE+w00 I 80E+00 22500

Fe-55 2.2791E-06 3.039 93 3,03993 ODOE+00 693E-03 693E43 27500

H-3 1 9698E-03 3.03993 - 303993 0 00E+00 5 99E+00 S.99E+00 350o0

3,01-129 7 53wE47 3p39 93 3.039 93 0 OOE+00 2.29E-03 2.29E-03 5 0000

-1176E-02 3.03993 3093 3 0wE.w 125E+02 125E+02 70000

Kr-85 4 1176E 1 3099 3,039 93 0006.001 OE-02 29 E0 1 016-0

ND-237 9 5752E-06 3,039 93 3039 93 U OO+OO 291E42 291E-02 110000

Pa-231 3 9379E-09 3,03993 3,03993 0 OOE+00 1 20E-05 1.20E5

i P-1331E-1 0 3,039 93 3,039 93 O0w+OOE 0E 1 0E-0

PI Pm-147 9.2402E-04 3,03993 3.03993 0.00E+00 281Eiw 281E+OO
rl Pu-233 t 6217E402 3,039 93 3 093 0 d 4 93E+01 4 93E1+01

Pu-239 42810E604 3.039 93 3,039 93 0 OwE.uO 1 30E+00 1.30E+00

Pu-240 2 4333E-04 3.03993 3.03993 0 wOE+00 7.40E-01 7 40E-01

Pu-241 1 6242E-02 3.039 93 3,03993 0 OOEiw 4 94E+01 4 94E+01

Pu-242 3 6329E407 3,03993 3.03993 0OE+O I 10E3 1 10E-03

Ra-226 9 0114E-10 303993 303993 8+00 274-06 2 74E-06

Ra-228 3 1019E-14 3 3,039 93 0 E+O 943-11 943E-1 1

Ru-1 06 2.1225E-10 3.03993 3,03993 0 +O 6 45E407 6.45E-07

Se-79 12930E-05 3,039 93 3 03993 00wE+w 3 93E-02 3 93E-02

S-126 1 1571E605 3,039.93 3 03993 0006.00 3 52E-2 3 52E-02

Sr-90 1.3472E+w0 3,039 3993 0 +00 4 10E+03 4 10E+03

Tc-99 4 2239E404 3.039 93 3 039 93 O0E+00 1.28E+00 1.286E+
"'~ " " " 7 F-nR

2239E+14
4 649E+13
4041E.13
4.350E+13
2 621E.13
I 731E+13
2.263E.13

9843E+12
1 6276+14
1.987E+12
9611E+11
5 409E+10
4523E+06
4 317E+06
2 501E.03
1 022E+03
t 118F+02
1247E+01

Tb-229 1 2407E-11 3.039 93 3,' v3Uj uw ~ -{= .. v

Th-230 839E8 3.039 93 3099 Ew 25E4 244

Th-232 38371E-14 3,03993 3,03993 000E+00 1 176-.1 1 17E-10

TF208 0414E708 3,039 93 3,039 93 0.00E+00 100 44 t.23E104

U-232 1.0948E407 3.039 93 3 3 93 0 wOE+w 3M.E404 3 33E404 Thiernial Powr

U-233O32ie4 - 339u.93 3039e93 wE+w 1.10E45 1 E0E45 NomialHea Bnng

U-234 1 8562E044 309930993 0w w 5 64E41l 5 64E41 output Heat Output

U-235 -27235E-06 3.039 93 Ow 12E4 4-50E403 1.28E402 (Watts) (Watts)

! U-236f * 5493E405 3.039 93 3,0399w3 O wDE+w 4 71 E402 4J71 E402 5 09E+1 5 09E 0

LI-238 4-42851E409 3.3S Ow I129E404 Itt8E44 t219E44 Total Total

Y-90 1 3475E+w0 3.039 93 3.039 93 0 wOE+OO 410Eu 4.10E+03

Othler Radovnu^lMes 
4 - 16E+03 4 16E0

.1 Template Selecidon Surnusary. itunup Surnmary, and Checks A

1 1 Template Siat;tiot SummaryF From SFD used Basis tor Parameter Differences,

Reactor Moderator- UGT WATER uLGFr WATER Tim Telate was usee tbr the ltloSa reasos

Fuel Cloddig ALUM AnUM hsWt malthes on S paramews exPt erndent (ur*n)

SOL HU Constituents U U

BOL Enrichm ernt % 60tb100U -

Bumup Summary _Mid)d - Basis for bumup used In estimate.

- IFrom SF0 Estimiald
Nominal 3 039 93 Nomial tuaW set equal to bardg btrnuap

! Boundmg 3 039 93Srg borup estinmatd by assuiap 80L heavy metal mass was hice EOL

Checks -

Estemated Bumupt
Bumup Multipier Grwen Bumup Estinated EOL HMGitven EOL HM

Nominal 160 10
Boundmg 150 _

'Reador shutdown core removal, storage, shipping or otter date corfiriming that mrakabtion ceased for hrel

"Total bumrup for alt tuel assodated with ths woiksreet must be divided by SOIL heavy metal mass to get spedfic bumup values (MWd`MT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Ternplate Inrisa:to

Fuel Name: BABCOCK & WILCOX SCRAP
SNF ID 2 18

Fuel Units & Descr I -CANISTER OF SCRAP
Heavy Metal Mass: BOL : EOL=0.07kg
ROD Storage Site. INEEL

'Fuel decay tart adate:
Estimates as ot

Template: (Worst Case)
'Template Bumup(MWd):

Template OL Heavy Metal Mass (MT) o 00011
Template Decay nTme 50

Estimated
1969 Canister usage
2030 HIC

_, 1100 1

II. Estmantes -' ^¢ m X. xb b Ya Yb I Gamma Sources

CitMWd From Nonunal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template - Fuel Bumup(MWd)O Bumup(MWde (Ci) Inventories(Ci) Inventories(Cil

Photon - Total
Energy Photonstsec
Group (bounding)Radlonuclhde

2 5200E-C -04 1 Avg MeV
8 6432E+( 0 0150 5639E+13

An-242m 1.114E413
Am-243 66 52 66 52 0 00E+00
C-14 66 52 66 52 0 00E+00 8 03E+00 80
C036 6652 6652 0 00E+00 1 52E-01 1 52E-01
Cn-243 6 0144E-04 66.52 66 52 0 00E+00 4 00E-02 4 0OE-02 01250 4218E.12
Cn-24 9 4880E-02 66.52 66 52 0 00E+00 6 31 E+00 631E+00 I 02250 5.1598E12

6652 0 00E+00 2 60E+02 2 60E+02 I 0 3750 2.233E+12
o 5750 3695E+13

Cs-1 35 4.3976E-04 66 52 8 094E8. 1
Cs-1 37 1 4887E+01 66 52 6652 0 00E+00
Eul1-54 3.7314ZE1u 66 52 66 52 u 00E+00 2 48E+01 2 48E+01
Eu-1 55 8 4893E-03 66 52 66 52 0 00E+00 5 65E-01 5 65E-01 2 2500
Fe-55 5 3750E-03 66 52 66 52 0 00E+00 3 58E-01 3 58E-01 2 7500 1 775E+08

1 0472E-01 66 52 66 52 0 00E+00 6 97E+00 6.97E+00 | 3 5000 9 682E+04
66 52 0 00E+00 7 06E-04 7 06E-04 5 0000 4083E+04

\1 7 0000 4 651 E+03
11 0000 5 305E+02

Pa-231 2 8688E806 6652 6652 000E+00 1 9tE-04 1.91E-04
P1>210 47312E-08 6652 6652 000E+00 315E-06 315E-06
Pm-t47 32198E-04 6652 6652 000E+00 214E-02 2.14E-02
Pu-238 -1 1924E+00 6652 000 1 80E+01 0.00E+00 1 80E+01

Li
U0 00 2 18E+00 0 00E+00

0 00 2 78E+00 0000E+0
0 00 7 16E+02 0 00E+00

2 1 8E+00

Pu-241 -1 2917E+02 66 52
Pu-242 -1 1381E-04 66 52 0 OD 1 20E-02 4 468E-03
Ra-226 1 0760E-07 66.52 6652 00DE+00 7.16E-06 716E-06

66 52 0 0DE+00 4 00E-05 4 00E-05
8 91E-12 8 91E-12

1 28E-02

Sr-90 1 3859E+01 66 52 66.52 0 0DE+(
Tc-99 6.7678E-03 66 52 66.52 0 00E+00 4 50E-01
Th-229 2.2592E-06 6652 66.52 0 008+00 1 50E-04 1 50E-04
Th-230 7.5955E-06 66 52 66 52 0 00E+00 5 05E-04 5 05E-04

66 52 0 00E+00 4 01 E-05 4 01 E-05
6652 000E+00 5 04E-03 5 04E-03
6652 0.00E+00 1 37E-02 1 37E-02
66 52 0.00E+00 2 40E-02 2 40E-02

U-235 5 7486E-04 66 52 66 52
U-236 2 3485E-04 66 52 66 52
U-238 1 1581-E04 6652 6652
Y-90 1 3861E+01 6652 6652
Other Radionuclides

6 02E-05 3 e

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
357E+01 3 65E+01

Total Total
56E-02

0 00E+00
34

nl. Template Sdection Summary. Bunup Sunury, and Uhecks , ' -

Template Selection Summary I
From SFD Used Basis for Parameter Differences:

Reator MtTor LiGH WATER (Wor.t Ca.)
Fuel Cladding SST SST/lnronel Ths tal Wn0rt rosel math any emrg leeltates. tierefoe tte worst case aWnlala was used

BOL HU. Constituents Pu and U U. Th. & Pu
BOL Enrchmrent % 0to 1100

Bumup Summrary (UWrJ) Bsis for burnup used in estimate,
From SFD Estimated

Nomnal [6S Nnal bumup set equal Is bfog nuisu
Bounding 66 5 Asuidbumup estinWed by ansrum S0U heavy metal uass was twie EOL

[Checks , I

I

J

Es11mated Burnupf
B ulltiir Given Bumup I Estimated 80 64 HMf(Iven E01. HM

421 591 64Nominal
BoundcmnI 14211

, __ __, . . ..

'Reactor shutdown, core removal. storage. shipping or otter date cocimwig that Iradation ceased got fuet

'Total bumup frtalat fuel assocated with this wo dsheet must be dvided by BOL heavy metal mass to get speoaic burnup values (MWdAT)

DOE/SNFIREP-078
Revision 0

March 2003
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Fuel Radionuclide Inventory Worksheet

L Fue and Template Infurmation
Fuel Name BER-II PHiM] (END BOXES) GERMANY

SNF ID# 892
Fuel Units & Descr 6 - MTR TYPE

Heavy Metal Mass BOL=06g EOL+0kg
ROD Storage Ste: SRS

'Fuel decay start date 1996

Estimates as of 2030

Template ATR (Ught Water Alton 60 to 100'., U)

'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT) 0 00116689

Temilate Decay rme 25 years

Estimated
Canister usage

HIC
1.00

11. Fstinates .- m xn b Y. Yb Gamma Sources
--- I PI-i TAr

CI1MWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd) Burnup (MWd)
2

(Ci) nventornes(Ci) inventones(CI)
Radionuclide

I Energy Photonsesec
Group (bounding)

Avg UeV
0 0150 0 080E+00
0 0250 0 000E400

Ac-227 1 1465E-09
Am-241 2 3056E-03

UU Unt+UOW OWt+UW uu

000 OOE+00
)0 E+00
0 WE+0W
0 WOE+W00

Am-242m 4 1476E-( 000 OC

Am-243 14 000 oa 0 00E+00 0 0375 0 00E+00

C-14 000 000 E 00 0 W6E+00 0 0575 0 O00E+^w

CI-36 000 000 0 00+00 0 00E+00 0 0850

Cm-243 000 0 0 WE+00 0 00E+00 01:

Cm-244 24221 E-05 000 OOE+00 0 00E+00 oa(
----- Ar- 00WE+00 0 DOE+00 E+00

Co-60 2 ?560E-06 I.

Cs-1 34 5 8851E-04 0: E+00 I 0 0OE+00

-- -' ^ A I77C: 000 0 00E+00 o 0.8500 0 00E+00
CS-1 35 3 4477t-Ob

Cs-1 37 0000
000

O 00E+00 51200 0000E+00

Eu-154 000

Eu-1 55 000

0 OOE+00 0 00600 I 1 i
0 OOE+00 0 OOE+00 22

O OOE+00 0 OOE+00 2 7

75C OoCE+oO

Fe-55

-t Kr-8
I I Np-237_

Pa-231
Pb,-210

Plu-238

000 .+OO

7 5300E-07
7.8540E-02
9.5156E-06
2.7968E-09
1.2612E-10
12952E-02

000
000
000

0 00 0 OOE+00 OOE+00
0 00 0 OOE+00 O OOE+00
0 00 0 OOE+00 0 00+00

0 00 0 OOE+OO O OE+0 0
000 0 OOE+00 O OOE+OO
0 00 0OOE+00 0 OE+OO
0 00 0 OOE+00 O OE+OO

0 OOO.00
0 OOoE+00

O 0 000E400
006E+00
0 OOE+00
0 OOE+00000

000
000
0 00

000 0 O.E+00 0 OOE+00
0 OOE+00 0 00E+00

PU-23Y
2 4357E-04
2 6277E-02
3 6329E-07
4 4444E-10
t 9714E-14

0 OOE+00 0 OOE+00
0 OOE+00 0 OOE+OO

0 OOE+00
0 OOE+00
0 OOE+00
O OOE+OO_

Ra-226
Ra-228
Flu-1 06
Se-79
Sn-126
Sr-90

0 00 0 OOE+00
0 00 0 6OE+00

000 0 OOE+00
0 00 0 OOE+00

000
000
000

).OOE+00 0 OOE+00
) OOE+00 0 OOE+00

OC I 0 DE+00 0 006.00

t 1574E-05 0 00
1 7092E+00 0 00
42239E-04 0 00
7 7260E-12 0.00

0 00 0 00E+0 0 OOE+00
000 0 OOE+00 0 OOE+00
000 0w OwE+00 0 0+O

0 00 0 OOE+00 0 w0+w.

O00 0 OOE+00 0 00E+00

0 OOE+00
0.00E+00
0 OOE+00
0 OOE+00
0 wOE+00
O OOE+00

-Th-230 &
Th-232 2 6t
TI-208 - 4 4Z

U-232 12

197E-(

000
_ _ _

0 00 0 wE+O
O wD 0 O0E+O

DO w ODOOE+O
E+00 0 O0w E+00 __ T__ _ _ __ _

OOwE+00 Tbermal Power

0 OOE+00 Nominal Heat BoundingU Ut)
-U-233
U-234
U-235

i U-236
I U-238

Y-SO __ __

-09 0 UU
-04 0 00
E-06 000

000

0 00
0 00Ow0

0 OOE+00 O w0E+w0

5493E-05 000
_ __ :

+00 0 OOE+00 0 00wE+00

00 0 OOE+00 0 OOE+00
: 00 0006.+00 0 00E.00

:.00 0 006.00 0 0061+00
0E OE+00 0 OOE+00

Otut "a Outu
(Watts) (Wafts)
e ooE.0) 6 006E00

Total Total
E09 0 00
E+w0 000

y.d Chbecks -

t , Temnpla Seleon Summary____
1 From SFD Used

Reactor Moderator LIGHT WATER UGHT WATER

- Fuel Cladding ALUM ALUM

OL HM Constituents U U
B SOL Enrichment % 100 60 to 100

3asis for Parameter Differences-

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

_ From SD I tmated

Nominal |1 IN e tmp assumed b be 2% d 8L a beavy netal nass

Bounrdg assu|ted io be hee nominal rrutP

Checks
Estimated Bumup/

Burnup Multiplier Gwen Bumup Estimated EOL HM/Given EOL HM

Nominali
Bounding

'Reactor shutdown core removal. storage. sippig lor other date confirming that Irradabon ceased or iuet

2
Total bumup for at heu associated with this worsheet must be dvided by OL heavy metal mass to get specific burnup values (MWd'MT)

March2003

DOE/SNF/REP-078
Revision 0
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Fuel Radionuclide Inventory Worksheet
L Fuel andTemplate Infrsmad on f e

Fuel Name: BER-I1 [HMII (UALX HEU) GERMANY
SNF ID # 758

Fuel Units & Descr 112 17 FLAT PLATES
Heavy Metal Mass. BOL.20 653kg, EOLt.12.074kg
ROD Storage Site. SRS

'Fuel decay start date: 1996
Estimates as of: 2030

Template. ATR (Light Water. Alum, 60 to 100%., U)
aTemptat. Bumup(MWd): 367.2

Temnpate BOL Heavy Metal Mass (MT): 000116689

Estimated
Canister usage:

18 I106
1 4 67

Template Decay Tlme: 25 years

IL Estirnates m X. m xi, b Y. Yb. Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Cal Inventones(Ci) Inventones(Ci) Group (bounding)
Ac-227 1 1465E-09 8,124 67 16,24934 0 00E+00 9 32E-06 1.86E-05 Avg. MeV
Am-241 23056E-03 8,12467 16,249.34 OOOE+00 187E+01 375E+01 00150 1 520E+15
Am-242m 41476E-07 8,12467 16,24934 000E+00 337E-03 6.74E-03 00250 3159E+14
Am-243 t4894E-06 8,12467 16,249.34 0006+00 I.21E-02 242E-02 00375 2751E.14
C-14 5.7108E-09 8,12467 16,249.34 000E+00 464E-05 9.28E-05 00575 2954E+14
Ci-36 1.3124E-32 8,12467 16,249.34 000E+00 1 07E-28 213E-28 00850 1782E+14
Cm-243 14562E-07 8,12467 16,249.34 OOOE+00 1_18E-03 237E-03 01250 1194E+14
Cm-244 2.4221E-05 8,12467 16,249.34 000E+00 1 97E-01 394E-0t 02250 1539E+14
Co-60 Z7560E-06 8,124 67 16,24934 0 00E+00 2.24E-02 4 48E-02 03750 6 690E+13
Cs-134 58851E-04 8,12467 16,24934 000E+00 478E+00 956E+00 0.5750 1097E+15
Cs-135 34477E-06 8.12467 16,24934 0 OOE+00 2Z80E02 5 60E-02 08500 1.580E.13
Cs-137 I 8099E.0 8,124 67 16,249 34 0OE+OO I 47E+04 2 946.04 12500 8789E+12
Eu-154 1 6386E-02 8.124 67 16,249 34 0 OE+00 1 33E+02 2 66E+02 1 7500 4342E+11
Eu-155 2.3957E403 8,124 67 16,249 34 000E+00 1 95E+01 389E+01 2250o 3095E+07
Fe-55 3-2707E-05 8,12467 16,24934 0 00E+00 2 66E-01 5 31E-01 27500 2534E.07
H-3 3 4504E-03 8,12467 16,24934 0 00E+00 2 80E+01 5 61E+01 35000 1312E+04
1-129 75300E-07 8,12467 16,24934 000E+00 6.12E-03 1 22E-02 50000 6431E+03
Kr-85 7 8540E-02 8,124 67 16,24934 0 00E+00 638E+02 1 28E+03 70000 7 077E+02
Np237 95615E406 8,124 67 16,24934 000E+00 777E-02 1_55E-01 t10000 7916E+01
Pa-231 2 7968E-09 8,124 67 16,249 34 0 00E+00 227E-05 4 54E-05
Pt-210 1.2612E-10 8,124 67 16,249 34 0 00E+00 1 02E-06 2 05E-06
Pm-147 1 2952E-02 8,124 67 16.249 34 0 00E+00 1 05E+02 2 10E+02
Pu-238 1 7549E-02 8,124 67 16.249 34 0 00E+00 1 43E+02 2 65E+02
Pu-239 4 2810E-04 8,124 67 16,249 34 0 00E+00 3 48E+00 6 96E+00
Pu-240 2 4357E-04 8,124 67 16,24934 000E+00 1 98E+00 3 96E+00
Pu-241 26277E-02 8,12467 16,24934 000E+00 213E+02 4.27E+02
Pu-242 3 6329E-07 8,124 67 16,24934 0006+00 2 95E-03 5 90E-03
Ra-226 44444E-10 8,12467 16,24934 000E+00 361E-06 722E-06
Ra-228 1 9714E-14 8,124 67 16,24934 000E+00 1 60E-10 320E-10
Ru-106 20477E-07 8.12467 16,24934 000E+00 1 66E-03 3.33E-03
Se-79 1 2933E-05 8,124 67 16,249 34 0 00E+00 1 05E-01 2 10E-01
Sn-126 11574E-05 8.124 67 1624934 00060 9406-02 1 88E-01
Sr-90 1 7092E+00 8.124 67 16,249 34 0 00E+00 1.39E+04 2.78E+04
Tc-99 4 2239E-04 8,124 67 16,249.34 0 00E+00 3 43E+00 686E+00
Th-229 77260E-12 8,12467 16,24934 000E+00 6 28E-08 126E-07
Th-230 58497E-08 8.12467 16,249.34 0006+00 475E6-4 951E-04
Th-232 26906E-14 8,12467 16,249.34 000E+00 219E-10 4.37E-10
Ti-208 4 4336E-08 8.124 67 16,249.34 0 00E+00 3 60E-04 7.20E-04
U-232 12037E47 8.124 67 16.249.34 000OE+00 g 78E404 I196E403 Thwenal Powver
U-233 3 001 1E409 8.124 67 16.249,34 000OE+00 2 44E-05 4 88E-05 Nominal Heat , Bounring
U-234 189497E404 8,124 67 16.249.34 000OE+00 1.50E+00 3 01E+00 Outpu Hea tOutput
U-235 -287235E-06 8.12467 0 00 4.15E4a 2 194E42 4.15E42 (Watts) 0afts)
iJ-236 I 5493E405 8,124 67 16,249.34 0.00E+00 1.26E401 Z52E401 I 72E+02 3.U4E+02
U-238 -4 2851E409 124 67 0 00 4 84E04 4 49E04 4 84E04 Total Total
Y-90 I17094E+00 8,124 67 16.249.34 000OE+00 1-39E+04 2 78E+04
Other adionuclides 40E+04 2 80E+04
]Ill Ternpte Sdffbton Surnmv.y Burnup 9trmuny. and Checks - f t

Temalate Selection Summary
From SFD Usd Basb tfor Parsmeter dMifrvences:

Fector lloderator UChT WATERt UGhT WATER
Fud Ctadding ALUM ALUM

BOrL HU Conti stasnt Ue f
BOL Enrir hment % 93 034soe7 60 to 10D

Burnup S ummtary (MWdfi Basis for burmup used in estimate:
From SFD Estmated

Mom"r 8.124 67 tNarn bmlW malefa from br ty rnetai rrass deste
sourg 1624934 68aKng tunv aned tobe tetr nw ui

Checkes-

Enateled Bumupl
Bumrup MultiPIT! Given Bumup Estimatedt EOL HWIGrven EOL Htt

Hominat 12I 14
Boundng 2.50

'Reactor shutdown, core rnwoal. storage, shippirg or ormer date confirming that irradiation ceased for fulel

'Total bumup for ati ue associated wdh this workesheet mutst bze divided by BOL hearvy metal mass to get spedific bmumup vaiues (MWrtMT

U

J

DOE/SNF/REP-078
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informatioon 
Ca' Estmated

Fuel Name BNL MEDICAL RX (BMRR) 'Fuel decay start date, 1989 CanIster usage

SNFIO# 21 Estnuatesasof: 2030 18'x10'

Fuel UnIts & Descr 40- CYLNDRICALSECnONS Templte: ATIO(NS Water.Alum.6010 100%. U) T 1t|

Heavy Metal Mass BOL-6188kg EOL=5 124kg "Templte Bumup(MWd). 3672

ROD Storage Site SRS Template OL Heavy Metal Mass OMI) 000116889
Template Decay TIme 35 years

lt. &-tinatesr t r X. Xb b YX-Yb Gamma Sources
Photon Total

CUViWd From Nominal Bounding Fuel Initial Activnty N~ominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide Template Fuel Bumnup (MWW) Bumup(MWe) I (CI Intventories(Cii) - nventorres(Ci) Group (btounding)

Ac-227 1,00763 2,01526 000E+00 2 02E4-6 4604E-06 Avg 1eV

Am-241 211E41 1,00763 2.01526 000E00 254E+00 5 09E+00 0150 11484E+14

Am-242m 39624E-07 1,00763 2.01526 0 E+00 3 99E-04 7399E-04 0 0250 3082E+13

Arn-243 4880E-06 1,007.63 2.015 26 0 0E+00 175E-03 30 E03 0 0375 2 67sE+13

C-14 5 7053E-09 1,00763 201526 0008+00 2575E-08 15E-05 00575 2.884E13

Cl-36 13147E-32 1,00763 2,01526 000E-200 132E-9 264E-29 00850 1737E813

Cm-243 I 1419E-07 100763 2,015 26 0008+00 1 15E-04 230E044+ 01250 1637E+13

Cm-244 7 6522E5-0 100763 2,015 26 0 00E+00 3 688E02 3133E402 012250 15008+13

Co-60 794047E7 1,00763 2.01526 0 00+00 746E-04 149E03 03750 62526E+12

Cs-134 2.2798-06 1,007 63 2,015 26 0 00E+00 2 06E-02 4159-03 025750 1 078E+14

Cs-3 3 4477E6-0 1,00763 24015.26 000E00 .70 6395E703 038500 1617E+12

Cs-137 1436SE+00 1,007.63 2,01526 000E+00 175E+03 2 90E+03 12500 6371E+71

Eu-154 73230E43 100763 2.01526 0008+00 7438E+o 14E+01 17500 37556E.10

Eu-155 5 1,00763 2,01526 000 97 1 1 19E+00 22500 2993E+05

NpFe-55 5278E06 1,00763 2,01526 000E+00 230E-03 4199E-03 17500 2862E+06

PaH- 3 9398.09 1,00763 2,01526 0.00+00 139806 397E+00 3S0- 1659E+03

u1-129 45301E-07 1,007.63 201526 0008+00 439E-04 162E6 3 50000 6-1E+2

Kr-85 41176E4-02 1,00763 2.015 26 0 008+00 415E+01 8230E+01 7.0000 7A16E+01

Np237 9 5752E406 1073 2,015 26 0006E+00 965E403 I 93E402 11 0000 8269E+00

Pa-231 3 9379E-09 1,007 63 2,01526 0008+00 3 9704 7 94E-06

Pt> P21 33tE101073 2,015-26 000E00 3 34E407 6 67E407

1 t Pmn-147 9.2402E404 1,007 63 2.015.26 0E+00 9 31E-01 I 86E+00

sJ Pu-231 6217E402 
3,06 2056 0Eoo 13+1 327E0

Pu-239 42814041 1,00763 2,01526 0008+00 908E1 863E-01

Pu-240 2 4333E404 1,007.63 2015 26 0 00+00 2 45E4 4 90E401

Pu-241 1 64E4 007.63 2 05 26 0 0+0 1 64E+01 327E+01

PuT-242 36329E407 1.007 63 2,0152 30E0 366E404 732E044

Ra.226 901E1 1073 21526 00E0 DOE4 I 82E406

Ra-228 3119-1 00763 2015.26 30E0 313E1 625E-11I

RutO6 2.25-01007 63 2,01526 000OE+00 2t14E407 4.28E407

Se-79 12930E5 1,007 63 2,01526 000OE+00 1 30E402 261E402

Sn-126 11571E805 1,00763 2,01526 000+00 1 17 2 2 33E-02

Sr-90 1.3472E+00 1,007 63 2,015S26 000OE+00 1 36E+0 2751E-01

Tc-99 42239E-04 100763 2.01526 000E+00 426E801 8518-1

Th-229 1 2407E-11 10763 201526 000OE+00 125E408 2 50E438

Th230 8S3497E408 1003 d015e26 000E+00 841 5 168E044

Th-232 331-41,007 63 2015S26 0D+0 37-t 7.73E-1tI

Tl-208 4 0414E-08 1,007 63 2,0S6 00E0 74 8 14E405

- U-232 t.0948E407 1,007 63 2,015.26 000+0 104 2.21E404 Themnal Power

U-233 32541,062015.26 0006E+00 3 66.E46 7 31E406 Nornmatl NMtSounding

U-234 N.M0E+00 os87E-u1 e3t4E- 
Ou HostUOuW

U-235 27235E406 t,007 63 00 14 2 96E3 1.24E402 (Watts) (Wafts)

Io rm236 15493E2 5 107103 2,01526 000E+00_ 156E4_312E2 _.6_+0__37E+0

U-238 *48141,076 0 1534 94 53E404 Total Total

Y-90 1.3475E+00 1,007.63 2,012 000OE+00 1.36E+03 2J2Et+03

sil Other FRachonucledstst3E0 
276E0

mu S nplate Selecton Susnafry. Burnup Sumryae Cbecks U

Template Selection Summary

From SFD | Use sasis toe Parameter iferences:

Reactrr Modertor UGHT WATE R UGHTr WATER

Fuel Cladding ALUM ~ ALU~M

BOL Htt Constiuents U

S OL Enrichmernt % 965255 60 tr, 100_.

Bumup SummarY (MV.d-)" lBasis for bumtup utsed In estimate:

Nominal 1 007 Neal burriup cakalted Irm It *heay metal mass de&OsOti

Bounding | Z.01526 G arrgh Ipa Dtibe hwe t rrebrb tu

Checks
Estimated Bumupf

Bumup MuftIpIte GIven Sumup Estimated EOL HMIGIven EOL HM

Nominal 0.5 1

Bounding I 103

'Reactor shutdown. core removal, storage. salppleg or other date confirmling that Irracabon ceased for bue?

"Total burrsW for all lust assoacated w tth Us worksheet must be dvkled by SOL heavy metal mass to get spedic bumrp values (MWd1MT)

DOEtSNF/REP-078 
March 23D3

Revision 0 
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Fuel Radionuclide Inventory Worksheet
L Fud atnd Tenplate Informatrk,_, lio-,,i

Fuel Name: BSR
SNF ID a. 31

Fuel Units & Descr 41 - 19 PLATE MTR ASSY
Heavy Metal Mass: 60t=7 856kg. EOL+6 941kg
ROD Storage Snte SRS

'Fuel decay stat date 1991
Estimates as of 2030

Templater ATR (Light Water. Alurn .6010 100%. U)
'Template Bumup(MWd) 367 2

Template BOt. Heavy Metal Mass (MT): 0 00116689
Template Decay Thme 35 years

Estimated
Canister usage:

t8 x10
1 t71

11. Eshnuetrs - m X. Xb Yn y, Gamma Sources

., I Photon Total
Nominal Bounding Fuel India] Activity Nominal Fuel Bounding Fuel Energy Photons/secCr/MWd From

Radionucinde Template Fuel Bumup (MWd)' Bumup (MWd)' (CO) Inventorie
Ac-227 2.0068E-09 86586 1,731 72 0 0OE+00 1 74E-(
Am-241 25251E-03 86586 1,73172 000E+00 219E+t
Am-242m 3.9624E-07 865 86 1,731 72 0 00E+00 3 43E4-

s(CQ) Inventonies(CI) Group (bounding)
-

1 275E+14
A4 686E-04

Am-243 1 4880E-06 86586 1,731 72 0 00E+00 1 29E-03 2 58E-03
C-14 5 7053E-09

1 3124E-32
1 1419E-07
1 6522E-05
7 4047E-07
2 0455E-05

865 86 1.731.72 0 0OE+00 4 94E-06 9 88E-06 0o
865 86 1,731.72 0 00E+00 1 14E-29 2 27E-29 0 085o

1,731.72 000E+00 9 89E-05 1 98E-04 01250 9861E+12
2 86E-02 022s 1289E+13

Co-60 1 28E-03 0 3750 5607E+12
Cs-134 9267E+13
Cs-135 3 4477E-06 865 86 1.731 72 0 00E+00 2.9 1 132E+12
Cs-137 1 4365E+00 865 86 1.731 72 0OE+00 1.24E+03 249E+03
Eu-1 54
Eu-1 55
Fe-55
H-3
1-129

7 3230E-03
5 9259E-04
2 2791 E-06
1 9698E-03
7 5300E-07
4 1176E-02

865 86
865 86
865 86
865 86
865 86
865 86

1,73172 000E+00 634E+00 1.27E+01 1 7500
1172 0 00E+00 5.13E-01 1.03E+00 2.2500 2.576E+06

1 97E-03 3 95E-03 2.7500 2 459E+06
3 41 E+00 35000 1 426f.03

s oDzoo 5 825E+02
Kr-85 1.731 72 a 7 000o 6 375E+01
NO-237 9 5752E-06 865 86 1.73172 0 00E+C 1 0000 7 108E+00
Pa-231 3 9379E-09 865 86 1.731 72 000E+00 34

L
L

Pb-21 0 3 31 1SE-10 865 86 1,731 72 0 00E+00 2 87E-07 5.73E-07
9.2402E-04 865 86 1,731 72 0 00E+00 8 00E-01 1 60E+00

865 86 1,73172 0 E+00 i 40E+01 2 81E+01
371E-01 7 41 E-01

Pu-2 2 11E-4
Pu-241 1 6242E-02 865 86 1.731.72 0 00E+00 1 41E+0
Pu-242 865 86

86 86
865 86
865 86
865B86

1,731.72 0 WE+00 315E-04 6 29E-04
1.731.72 0 WE+00 7 80E-07 1 56E-06

5 37E-1 1
Ru-106 2 1225E-10
Se-79 1 2930E-05
Sn-126 1 1571E-05 865 86 1.731 72 0 WE+00
Sr-90 1 3472E+00 865 86 1.73172 0002E+00 1 17E+03 233E+03
Tc-99 42239E-04 865 88 1.731 72 000E+00 366E-01 7 31 E-01

2 1SE-081 2407E-11 865 86 1,731 72 0 0E+W0 1.07E-08
865 86 1,731 72 000E+00 723E-05 1 4SE-04
86586 1,731 72 0 00E+00 3-32E-11 664E-11
865 86 1,731 72 0 00E+00 3 SOE-05 7 OE-05Ti-208 4 0414

1 72 0 00E+00 9 48E-05 1 90E-04
E-06 628E-06

U-234 It1
1L71. ;eru AR n rvi I c-ci I

Thermal Power
Nominal Heaf Bounding

Output Heat Output

(Watts)' (Watts)
1.45E+01 2.90E+01

Total Total

U-236 1 5493E-05 86586 1.73172 0
U-238 -4 2851 E-09 865 86 0 00 1
Y-90 1 3475E+00 865 86 1.731.72 0I0 E+00 1.17E+i
Other Radionuclides

m.Teplair Sectie
[Tempiare Selec.+on

- 18E+03 2 37E+03

-, tamil Chcsa ' >S- iX<- K , C

From SF0i Used I Basis for Parameter DIfferences:
Reactor Moderat" o4 WAR UtLIGHT WATER

Fuel Ctadding AtU. ALUM
BOL M Constituents U U

BOIL Enrichmant % 6323369049 60tO100

j
Bumup Summary (MWd)2 Basis for bumup used In estimate:

From SFD Estimated
Nominal i365 t1 up r Emm be vy.,etai mass destr68

Bounding 1,731 Z 9g bm amrred to be tisce nmial tumm.

Checks

Estimated Bumupf
Bumup Gultiplier Civen Bumup Estimated EOL HM/Glven EOL HM

Nominal 0 35 _ 1 101
Bounding o 70

'Reatot shAtdown. core removal. storage, shipping or ther date confirming that ilradiation ceased lor fuel

'Total bwmnp for at fuel associated w8th this worksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWd/MT)

J
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Fuel RadionucIlde Inventory Worksheet

L Ftsel and Tempfilate InforwAlion 
Estbmated

Fuel Name- CANDU 'Fuel decay strt date 1964 Canister usage

SNF ID# 979 Estimates as of 2030 18'x15

Fuel Units & Descr 4- ROD Template HFBR(HeavyWater.Zirc.Oo5% U) 0t14

Heavy Metal Mass 8OL= , EOL.49.3e2g Teriplate Bumup(MWd) 5

ROO Storage Site. INEEL Tempiate DOL Heavy Metal Mass (MT): 0 00034251
Template ecayTime - 65 Yeats

'i. Ebtimates m X. X, - b Y -bYb Gamma Sources
Photon Total

CiIMWd From Nominal Bounding Fuel initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)f Buimup (MWd) (Ci) Inventoefs(CO) Inventores(Ci) Group (bounding)

Ac-227 7 7980E-09 47,275 85 47,275 85 000.E00 3 69E-04 3 69E-04 Av MeV

Am-241 23560E-02 4727585 47.27585 000E+00 11E+3 11i+03 ootso 1618E+15

Am-242m 3 0880E46 47,275 275 8275 85 0 00E+00 1 .46E-01 1 46E-01 0 0250 3 342E+14

Am-243 2 0520E-06 47,275 85 47,275 85 0 OOE+00 9 70E-02 9 70E-02 0.0375 2 942E514

C-14 1 1222E-03 4727585 47,275.85 000E00 5.31E01 5 31E+01 00575 3.259+14

Cl-36 8 3760E-1 1 47,275.85 47,27585 0 00E+00 3 96E.06 3 96E-06 0 0850 1.875E+14

Cm-243 2 4260E-07 47,27585 47,275 85 0 00+00 1 15E-02 1 15E-02 0 1250 1218E+14

Cm-244 33140E-06 47Z7s85 4727585 0006.00 1 57E-01 1 57E-1 0 2250 1.614E+14

Co-60 12454E-03 4727585 47.27585 000E+00 5 89E+01 5 89E+01 03750 7 028E+13

Cs-134 3 3040E-10 47275 85 47,275 85 0 00E+00 1.56E-05 1 56E-05 0.5750 1257E+15

Cs-135 79140E48 47,27585 47,27585 0006.00 374E41 374E-01 08500 1201E.13

Cs-137 71580E-01 47,27585 47,27585 000E+O0 338E+04 3.38E+04 12500 8677E+12

Eu-154 60500E-4 47,27585 47Z75E85 0O0E+00 285E+01 2 86E+01 17500 3102E511

Eu-155 94360E46 47,75 85 47Z7585 0006.00 4 48E-01 4 48E-01 225si 5.583E+07

Fe-55 t9322E-8 4727585 47,27585 0 00DOE+00 9 13E-04 9 13E-04 2 7500 5.801E807

H-3 441 80E-03 47Z7565 477585 000800 2 09E+02 2 09E+02 355000 2364E+05

1-129 7 5020E7 47,27585 47,275 85 000E00 355E42 3.55E-02 5.0ooo 99206E04

Kr-85 4940-03 47,27585 47,27585 000+00 2 60E+02 2 60E+02 70000 1t15E+04

58040E-6 4727585 4727585 000E+00 2 74E-01 274E-01 110000 1268E.03

Pa-231 11095E-08 4727585 47,27585 000E+00 525E-04 525E044

Pu-2140 8A328-08 47,275 85 4727585 00000 96E-04 6 96E.04

Pm-t47 3 4420E-0 47,275 85 47,275 85 0 00600 1 70E+02 1 70E-02

Pu-238 2 0700E-03 47275 85 47,275 85 0 00E+00 2 40E+02 2 40E+02Pu-239 1 828E42 47.275 85 47,275 85 0 00E+00 8 85E+02 8 85702-

Pu-240 34740E-0 47,275 85 47.275 85 0 006+00 3.94E+02 3 94E+02

Pu-241 9 40E42 47,27585 47,275 85 0008+00 4 63903 4396E03T

Pu-242 2 0380-06 4727585 47.275 85 0 00E+00 9 63E-02 9 63E-02

Ra-226 2.t40E-08 47,275 85 47,275.85 0O0E+00 11402 1 u t Ha tt

Pa-228 - 1922E-09 47,275 85 0 00 1 00E+00 5 64E0t5 t 64E-OS

Ru-106 25780E-05 47,275.85 85 000E+00 1.69E-14 1.69E-14

Se-79 12520E7 47,27585 00073 00E+00 92E-01 5 92E-01

Sn-126 1 00-5 4258 4,7 5 00ED 70E-01 5 70E-01

Sr-90 618-01 47,275 85 47,275 85 0 006+00 2 93E+04 2 93E+04

T-94 4120E404 47,275 85 47,275 815 0 00E+00 2 09E0 - 2 09E+011

The229 r4727585 0 ouE+00 3 28E{04 3.28E+04

Th-230 tJi44 77 5 47.275 85 00E0 80E-02 8 08E-02

Th-232 t 96-9 4258 77 5 00E0 44 5 64E4

Ti-208 3 4740E4 47,275 85 477 85 0O0E+00 t.6E0 I 64E403

U-232 9 2940E-08 47.27585 472758 40E0 439E403 4 39E43 Thertml Power

U-233 91 680E407 47,275 85 47,275 85 0 00E+00 4 33E42z 4 33E-02 N~ominal Heat Boundtmg

Ul-234 234E047258 47,275 85 IL OOE+00 1 11 E+02 1 11 E+02 Output Hkeat Outpu

U-235 -3296E4 47,275 85 0 0 1 7-02 000OE+00 1.07E-02 (Wiafts) ( Watts)

U-L236 2 6620E-05 47.275.85 4727 5 00E0 1.26E+00 1.26E+00 4,19E.02 41,49E+02

U-238 -139E7 47,275 85 0 00 3 12E-02 2A9E-02 3 12E402 Totat Total

Y-9 61900E-01 47.275 85 47258 0+0 29E0 2 93E+04

o tiner Radionuclides - -- 3 24E+04 3 24E+D

11'.Templlita e~c Summary. IkumPSumnrIy, and Checks I , ; , r, w * - -

! Tt94Wlate SteflnSummary

* From sFr Used Basis tor Parameter Ofiterences

RPe Mctr oderator HEAVY WATER HEAVY WATER Tns Terplate was tsed br tie bNNg reasois.

Fuel Cladding ZIRCZIRCIC T ematches anal paraeleis 0scepterldTCe t(W*uW)

BOLHM Consttuents U U
BOL Enrichment %/ 00 to 5

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

From SD timeted
Nomial 47,2755 N tal ea boumduI set t o q

Bounding 47275.85 bareS esieaird by assudri; gL 8eang *ebawI was

Checks I

Estimated Bumup/
Bu u J GivenBumnup | Estimated EOL HI/Given EOL HM

Nominal _ _ __ 259
Bounding 32.83

'Reactor shutdwn core removal, storage shipping or otwr date contmmimg 8hat Irradiation ceased tor iuel

"Total bumup for an tuel associated wWi ths worksheet must be divided by SOL heavy metal mass to get specific burnup values (MWdil)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Ternpitat Inf-ridon , *

Fuel Name: CVTR FUEL
SNF ID 6 37

Fuel Units & Descr: 34 - ROD
Heavy Metal Mass: BOL.68 656kg. EOL=67 47kg
ROD Storage Site: INEEL

'Fuel decay start date: 1967
Estimates as of: 2030

Template- HFBR (Heavy Water. Zirc. 0 to 5%, U)
'Template Bumup(MWd): 5

Template BOt. Heavy Metal Mass (M"): 0 00034251
Template Decay Time: 50 years

Esltmated
Canister usage

18sx15'
j 045

H. Estimates - m NbY Y Gamma Sources
Photort Tolal

CVIMWd From Nominal Bounding Fuel tnitial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWr) Burnup (MWd? (Ci) Inventones(Ci) Inventones(CQ) Group (bounding)
Ac-227 6 2320E-09 1,137 42 2,274 84 0 OOE+00 7 09E-06 1 42E-05 Avg. MeV _
Am-241 23540E-02 1,13742 2,27484 000E+00 268E+01 535E+01 00150 IIOE+14
Arn-242m 3 3060E-06 1,137 42 2.274 84 0 00E+00 3 76E-03 7 52E-03 0 0250 2-296E+13
Am-243 2 0560E-06 1,13742 2,27484 0 00E+00 2 34E-03 4 66E-03 00375 2 020E.13
C-14 1 1244E-03 1,13742 2,274 84 0 OOE+00 1 28E+00 2 56E+00 00575 2.210Et13
CI-36 83760E-11 1,13742 2,27484 ODOE+00 953E-08 19tE-07 00850 1289E613
Cm-243 3 4960E-07 1.137 42 2,274 84 0 00E+00 3 98E-04 7 95E-04 0 1250 8 420E612
Cm-244 58860E-06 1,13742 2,27464 000E+00 669E-03 1 34E-02 02250 111E+1t3
Co-60 89560E-03 1.13742 2,27484 000E+00 1 02E+01 204E+01 03750 4834Et12
Cs-134 51180E-08 1.13742 2,27484 00OE+00 562E-05 1 16E-04 05750 8557E+13
Cs-135 79140E-06 1,13742 2,27484 000E+00 900E-03 1 80E-02 08500 86968E+1
Cs-137 1 0122E+00 1.137 42 2,274 84 000E+00 1 15E.03 2 30E+03 12500 1 856E+12
Eu.154 2 0260E-03 1.137 42 2,274 84 0 OOE+00 2 30E+00 4 61 E+i- 1 7500 2 288E.10
Eu-155 77180E405 1,137.42 2,27484 000E+00 878E-02 1 76E-01 22500 1023E.07
Fe-55 1 0538E-06 1,13742 2.27484 0 OOE+00 1 20E-03 2 40E-03 2.7500 3.238E+06

-I-.

2,274 84 * 0 00E+00 1.17E+01 2.33E+t01 3 5000 1 163E.04
0 00E+00 8 53E-04 1 71E-03 I 50000 4879E+03 U7 0000 5488E+02

No-237 11 0000 6227E+01
Pa-231 9 4900E-09 1.1
Pl-210 8 6720E-09 1.137 42
Pm-147 1 8906E-05 1,137 42 2,274 64 0 0E+00 2.1SE-02 4 30E-02
Pu-238 57080E-03 1,13742 2,27484 0 00E+00 6 49E+00 1.30E+01
Pu-239 1 8736E-02 1,13742 2,27484 000E+00 2.13E+01 4.26E+01
Pu-240 83420E-03 1,137 42 2,27484 0 00E+00 949E+00 1.90E+01
Pu-241 70960E-02 1,137 42 2,27484 OOOE+00 807+.01 1 61E+02
Pu-242 2 0400E-06 1,137 42 2,274 84 0 00E+00 2-32E-03 4 64E-03
Ra-226 1 9722E-08 1,137 42 2,274 84 000800 224E-05 4 49E-05
Ra-228 1912E-09 1,137 42 2,274 84 000E+00 1.35E-06 2.71E-06
Ru-106 07968E-14 1,137 42 2,274 84 0 00E+00 123E-1t 2.46E-11
Se-79 I 2522E-05 1,137 42 2,274 84 0 0OE+00 1 42E-02 2 85E-02
Sn-t26 1 2052E-05 1,13742 2,274 84 0 00E+00 1 37E-02 274E-02
Sr-90 88440E-01 1.137 42 2,274 84 000E+00 101E+03 201E+03
Tc-99 4 4120E-04 1,137 42 2,274 64 0 00E+00 5 02E-01 1 00E+00
Th-229 5 6400E-09 1.137 42 2,274 84 000E+00 6 42E-06 1.28E-05
Th-230 1 3922E-06 1.137 42 2,274 84 0 00E+00 1 58E-03 3.17E-03
Th-232 1926E4-9 1.13742 2.27484 000E+00 136E-06 271E-06

37 42 2,274 84 0 O0E+00 4 56E-05 9 1E-05
U-232 1 0738E-07 1.137 42 2,274 84 0 O0E+00 1 22E-04 2 44E-04 Thermal Power

1 04E-03 2 08E-03
.+00

U-235 -2.3296116 1.137A42
U-236 2 66204-05 1,137.42
U-238 -1 3291E-07 1,13742
Y-90 8 8460E-01 1.137 42

2 674-03
6 06E-02

Nominal Heat Bounding
Output H Heat Output
(Watts) (Watts)
1 48E01 2 93E+01

Total Total
2,274 84 0 00E+00

Other Radionuckdes 1.10t+03 2 20+03
T1. Template Selection Sumarv Bur-p Sun "ry. and ChOeck- -

Template Selection Summary
Frorn SF0 Used Basis for Parameter Differences,

Reactor Moderator HEAWY WATER HEAWY WATER Thi Terroale wat 1uiei fo thedowg reasos.
Fuet Claddinst ZiRC OR ssf ZaRC This huel imiche on at parameters excW posi y dadoi.

BOL HM Constituerits. .
BOL Enrchnment I- 18 0 toS

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

Nomhial- j,137 42 tNonal btump uatlated IrmM th heavy Melal mast dessolre
Boundig 2,274 Bwdl e burnu assed to bte Wc raSnna butmuo

IChecks [

U
j

Nommnal [
Boundirg c

um - 1
Estiaated Bumupl

Given umuo I Esirnated EOL HMIGiven EOL HUt
_I1 1

72.3
Reactor shutdown, core removal, storage. shtppmg or other data confirmnrg that Ifradiaton ceased Ior fuel

2
Total bumup for at luet assodated with this worksheet must be dvided by 30L heavy metal mass to get specific burup values (MvWdUT)
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Fuel Radionucide Inventory Worksheet

A. Fuel and Template InfWrmation r -
Fuel Name DR (U308 LEU)(DENMARK)

SNF ID# 1059
Fuel Units S DesCc 3-4 CONCENTRIC TUBES
HeavyMetalMass BOL.2752kg EOL8Z517hg
ROD Storage Site SRS

11. Fsraten Frie m

'Fuel decay start date 1997
Estimates as of 2030

Template: HFBR (Heavy Water Alume, 10 to 20.., U)
'Template Bumup(MWd) 15

Template SOL Heavy Metal Mass (MT): o 00034251
Temolate Dcciv Time 25 years -

Estimated

Canister usage
18'x10'

0 08

I~ -Y
Xn b YD r"amm - . . .

I --

CL.MWd From Nominal Bounding Fuel Initial Activity Nonunal Fuel Bounding Fuel

Template Fuel Burnup (MWd)' Bumup (MWd)' (CO) - lnventones(Ci) Inventones(CO)
Ener Photonslsec
Group (bounding)

I Avg MeV
Radlonuchdrn.v,,w¢,.

Ac-227 1 4973E-09
Arn-241 2 61
Am-242m 8 71
Am-243 6 39
C-14 2 96

44824 000E+00 336E47 671E-07
448 24 0 00E+00 5 85E+00 1.17E+01
44824 000E+00 1.95E-03 391E-03
448.24 0 00E+00 14

224 12 448.24 0 00E+00 6 6 7 951E+12

C1-36
Cmn-24
Crl24

224 12 448.24 0 00E+00 4 707E+12

224 12 44824 3 3 140E+12

E-05 224 12 44 4 07E-02 0.2250 4 059E+12

84667E-06 224 12 I 90E-03 3 80E-03 03750 1 764E+12

3.9760E-04 224 12 E:+W 8 91E-02 1 78E-01 0 5750 3008E+13

Cs-1 35 4 8607E-06 E+WD 1 09E-03 2 18E-03 0,8500 4008E+11

_ Cs-137 1.8020E+00 4 0 WOE+WD 4 04E+02 8 08E+02

Eu-1 54 448.24 0 0E+00 3 13E+00

Eu-1 55 112 448 24 -

218E+05

Fe-55 3 7360E-04
H-3 3 5233E-03
1-129 71600E-07

- Kr-85 7 4133E-02
NO-237 3 8020E-06

22412
224 12
224 12

44824 2 7500 1.184E+05
E.+00 3 5000 2.241 E+03

I I 60E-04 3291 E-04 5 0000 8.888E+02

224 12 +00 1 66E+01 3.32E+01 7 0000 1 003E+02

0 00E+00 8 52E-04 1.70E-03 110000 1 140E+01

Pa-231 3 7020E-09 4 000E+00 8.30E-07 1 66E-06

I ; P- 210
Prnm1147

3 24 0 0DE+00 3.1SE-t1
448 24 0 00E+00 2 77E+00
448 24 0 0DE+CO 1 19E+00
448 24 0 00E+00 2.31 E+00
44824 000E+00 1.21E+00

6 31E-11
5 54E+00
2 38E+00
4 62E+00
2 43E+00
1 32E+02

Pu-2

224.12
224.12
224 12
224 12

2 9540E-01
3 0713E-06
5 9440E-13
1 6733E-14

Ra-226
R Fa-228

448.24 000E+00 6 88E-04 1.38E-03
44824 000E+00 1.33E-10 266E-10
44824 0 00E+00 3 75E-12 7.50E-12
44824 000E+00 6 10E-05 1.22E-04
448.24 000E+00 281E-03 562E-03

Ru-106 2 7233E-07
Se-79 12533E-05
Sn-i26 1-1393E05

I Sr-90 1.6333E+00
Tc-99 43533E-04

224 12
224 12
224 12
224 12

448 2 .+00 2 55E-03 5 1E-03
E+00 3 66E+02 7.32E+02
+00 9 76E-02 1 95E-01

Th-229 1.0827E-12
Th-230 1.079
Th-232 2.277
TP-208 - 730E
U-232 1 98
U-233 6 045

3E-10

448.24 000E+00 243E-10 485E-10
44824 O00E+00 2 42E-08 4 84E-08
44824 O.00E+00 5 10E-12 1 02E-1i
448.24 0 00E+00 I 64E-06 3 28E-06

O3E-08 44824 0 00E+00 4
448.24 0 008+00 1
448 24 0 00E+00 1

4145E-06 a 89E-06

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

_ Y-90

224 12

Thermal Power
Nominal Heat Bounding

Output Heat Output
(watts) (Watts)
4 8E08. 0 0 1 E+00

Total Total

224 12
224 12

000 16E-03
448 24 0 00E+00

n.~u~v ,qA q 7A
E-08 224 12
E+00 224 12

VW I A
3 66E+02 7 32E+02
3.84E+02 -7 67E+02

.I. i euiwshm , .. as- -- ;s . -____
Tempbte Selection Summary

From S'D Used -B- Basis for Parameter Ddtlerences

PReactor Moderator HEAVY WATER HEAVY WATER
Fuel Claddig ALUM ALUM

BOL HtM Constituents U U

BOL Enrichment % 19 58291238 103t20

| Bumup Summary (MWHd) - . Basis or bumup used in estimate,
From SF0 Estimated

Nominal 224 I2l r* brup 4tcalulated rom the Meavy ftdal ms desso

Boundng 44824 Bouridr1t txret asurredID bte WM MMr.eF

L . C hccks
Estimated Bumupt

8umnupUuGitivfen Eumup Estimated EOL HM/Given EOL NM

Nominhal 186 I 102

I Bounding 3 72
Reador shutdown. core removal, storage, *hiPng or other date confirming tiat Irradabton ceased for lust

2
Totli burnup for all lMt assooated wthi this worksheet must be dvitded by BOL heavy metal mass to get speolc bumup values (WrWdT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infornsioa

Fuel NHae. DR-3 (U3S12 LEU)(DENMARK)
SNF ID t* 759

Fuel Units & Descr 375 -4 CONCENTRIC TUBES
Heavy Metal Mass' BOL-341 662kg. EO1309 112kg
ROD Storage Sitre SRS

'Fuel decay start date 1997
Estimates as old 2030

Template HFBR (Heavy Water, Alun .0 to 20%, U)
eTemplte Suimup(MWd). 5

Template SOL Heavy ietal Mass (W1T) 000034251

Estimated
Canister usage:

18x1W0
F 1042 |

Template Decay Time 25 years

IL Estimates . m x. X b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWdO Burnup (MWd)' (Cl) Inventories(Ci) bnventornes(Ci) Group (bounding)
Ac-227 1 4973E-09 30,937 63 61,87526 0 0OE+00 4 63E-05 9 26E-05 Avg MeV
Am-241 26120E-02 30,93763 61,87526 OOOE+00 808E+02 1 62E+03 00150 5562E+15
Am-242m 87133E-06 30,93763 61,87526 OOOE+0O 2.70E-01 539E-01 00250 1 154E+15
Am-243 6 3980E-06 30,937 63 61,875 26 0 00E+00 1 98E-01 3 96E-01 0 0375 1 012E+15
C-14 29600E-08 30,93763 61,87526 000E+00 916E-04 1 83E-03 00575 1098E+15
Ct-36 5 9507E-35 30,93763 61,87526 0 006.00 1 84E-30 3 68E-30 00850 6497E+14
Cm-243 I 9560E-06 30,93763 61,875.26 0 00E+00 6205E-02 1 21E-01 01250 4335E+14
Cm-244 90367E-05 30,937_63 61.87526 0 00E+00 2 812E+00 5962E+00 0220 5603E.14
Co-60 84667E-06 30,937 63 61,87526 OOOE+00 2 62E-01 S24E-01 003750 2435E+14
Cs-134 37760E-04 30.937 63 61,87526 0 00E+00 1 23E+01 2 46E+01 05750 4142E+1
Cs-135 41 607E-06 30,93763 61,87526 0 00E+00 1 50E-01 3 01E-01 08500 5583E+13
Cs-137 1 6020E+00 30,937 63 61,87526 0 00E+00 5 57E+04 .11E+05 12500 2993E+13
Eu-154 I-139E-02 30,937 63 61,87526 0 00E+00 4 32E+02 8 64E+02 1750 I 519E+12
Eu-155 2 0313E-03 30,937 63 61,875 26 0 00E+00 6 2.E+01 .26E+02 22500 1134E+08
F6-55 357360E34 30,937 63 61,87526 000E+00 1 66E+01 2331E+01 27500 1634E+07
H-3 3.5233E4-03 30,937 63 61,87526 0 00E+00 1 09E+02 21 8E+02 3 504O 3092E+OS
1-129 7.316.067 30,93763 61,87526 000E+00 2922E-02 4143E402 560 1227E+DS
Kr-85 754133E-02 30,937 63 61,875.26 000E+00 2129E+03 4359E+03 7o 1385E+04
Np-237 3 38020E46 30,937.63 61,87526 000E+00 1 8E1 235E4-01 110000 1573E+03
Pa-231 307020E-09 30,93763 61,875.26 000E+00 8 15E-04 2 29E604
P-2170 1 4067E-13 30,937.63 61,87526 000E+00 4.35E-9 8070E-0
Pn-147 112360E-2 30,937 63 61,87526 0 00E+00 3 52E+02 7 65E+02
Pu-238 53133E-03 30,937 63 61,87526 000E+00 I 64E+02 3029E+02
Pu-239 0313E-042 30,937 63 61,87526 0 00E+00 3 59E+02 69E+02
Pu-240 5 4153E4-3 30,937 63 61,87526 006E+00 68E+02 3 35E702
Pu-241 2 9540E-01 30,93763 61,87526 000E+00 9314E+03 1 83E+04
Pu-242 3 0713E-06 30.93763 61,87526 0 00E+00 950E-02 1.90E41
Ra-226 57940E-13 30.93763 61,87526 000E+00 2 84E48 3 68E-048
Ra-228 1 6733E-14 30.937.63 61.87526 000E+00 5 18E-10 12 04E39
Ru-106 2 7233E6-7 30.93763 61,87526 0 00E+00 8743E-03 69E-02
Se-79 I 2533E405 30,937.63 61,875 26 000OE+O0 3 88E-01 7 76E-01

Sn-126 6 1393E5-0 30,937 63 61.87526 0 006+00 3 52E-01 7 -05E2H1
Sr-90 1 6333E+00 30,937 63 61,875026 01 E+00 S5E+04 1 01E+05
Tc-99 4 3533E-04 30,93763 61,87526 0 00E+00 -35E+01 2869E+01
TI-229 1 0827E-12 30,93763 61,875026 09E+00 393E-08 67E-08
Tb-230 1 0793E-10 30,937 63 61,875.26 0 00E+00 3 34E046 6 68E06
Th232 2i2773E-154 30,93763 61,87526 000E+ 705E-1+0 1 41E09
TI-208 7 3067E409 30,937 63 61,875 26 000OE+00 2.26E-04 4 52E044

U-232 I 9833E48 30,937 63 61.875 26 0 00E+00 6 14E4G4 I 23E403 Thermal Powver

tJ-233 6 0453E-10 30,937 63 61,875 26 000OE+00 I 87E405 3 74E405 Normnsll Healt Bounding

U~-234 6 1000E407 30,937 63 61,875 26 000OE+00 I189E402 3 77E402 Outpu+ HadtOulpurt

U-235 -2 5335E-06 30,937 63 oo 10 46E-01 6.75E402 I 46E4-1 (Watts) (Watts)

Ut-236 1 3000E405 30,937 63 61,875 26 000OE+00 4 02E-01 8 04E-01 bQ6E+rJ2 I 33E+03

tJ-238 -1 4207E408 30,937 63 0 00 9 21E402 9.17E402 9.21E402 Total Total
Y-90 I 6340E+00 30,937 63 61,875 26 0 00E+QO S OSE+04 1 01E+OS
Other Radionuclides 5 29E+04 I 06E+05

MI. Template Selection Ssnsarv, BPurnup Smnnariv, and Checks -X ..
Template Selection Summary

From SF0 Used Basis for ParameterDitferences:
Reactor Modertor HEAVY WATER HEAVY WATER

Fuel Cladding ALUM ALUM
SOL Ht4 Constrtuents U U

BOLEnrichment % 197578539 101020

Burnup Summary (MWd)
5  

Basis for bumup used in estimate:
From SFD Esnated

Nom nal [ 30 937 63 uuli calclaated hom the heaq imetal mass desbrvy
Boundmg | 61 875 8ugteurrpassisedt loetwcesornaWt nep

Checks

Estimated Sumu
sumup Multipli0er Given Sumup Estimated EOL HMIGlven EOL HM

Nominal 2 07 | 1 021
Boundng 414

'Reactor shutdown, core removal, storage. shipping or other date confirming that Irsdation ceased for fuel.
2
Total bumrup for al fuel assocated with ths worksheet must be divided by 6OL heavy metal mass to get specific brnump values (MWSdMT)

-11'

U~

I

J
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Fuel Radionucide Inventory Worksheet

L uei and Template Informo.ataio .nj1 
Estimated

Fuel Name. DR-3 (UALX HEU)(DENMARK) 'Fuel decay start date 1997 Canister usare

SNF ID 4. 714 Esbtnates as of: 2030 18-x104

Fuel Units & Descr 88- 4 CONCENTRIC TUBES Template- HFBR (Heavy Water Alim. 40 to 100%. U) 244

Heavy Metal Mass EOL=14.gM9g EOt8 8kg 'Templale Burnup(MWd) 164 6

ROD Storage Site SRS Template SOL Heavy Metal Mass (T) 0 000377

ji. Estimates m x. X. b Y. Yb Gamma Sources

Photon Total

CQIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template - Fuel Bumup (MWd)
2 

Bumup (MWd? (Ci) Inventones(Ci) Inventones(Ci) Group (bounding)

Ac-227 5 4520E-10 5,276 81 10.553 63 0 OOE+OO 2 B8E-06 5 75E-06 Avg M_ Y

Am-241 92284E-3 5,27681 10,55363 000E+O0 487E+01 974E+01 00150 9894E+14

Am-242m 1.3390E-06 5,27681 10.55383 00E+00 7 07E-03 1 41E-02 00250 2.036E+14

Am-243 37084E-05 5.27681 10,55363 000E 196E4-1 391E-01 00375 1798E+14

C-14 26452E-08 5.27681 10,55363 0OE+OO 1AOE-44 279E-04 00575 1918E+14

Ct-36 44441E-31 5,27681 1055363 OOOE+O 2.35E-27 469E-27 00850 1 154E+14

CH-243 5 0498E-06 5.276 81 10,553 63 O.OOE+O0 2 66E-02 536E-02 01250 82010E+13

Cm-244 38451E-03 5,276 81 10,55363 OOE+0 203E+01 4 06E+01 02250 9653E.01

Co-60 25225E-0 5.276 81 10.55363 0008. 1 33E-01 266E-01 0.3750 4313E+13

2s-134 16830E-03 5,27681 10.55363 OOOE+OO 1 05E+01 333801 005750 7162E+14

Cs-135 42164E-06 5,27681 10,55363 0008E+00 76E-02 449E-02 058so 1409E+13

Cs-137 1 8148E+00 5,27681 10.55363 000E+00 957E+03 1 6 +04 12510 9507E+12

Eu-S4 314733E-02 5,27681 10,553 63 OOE+OO 7 83E+02 3167E+02 13750 3935E+tt

Eu-15 7.1021E-03 5,276 81 10.56363 0OOE+00 375E+0 7.503+0 20500 2121E+07

Fe-55 35790E-04 5,27681 10.55363 00E+O0 89E+00 08+00 275

H-3 3 4945E-03 5,276 81 10.55363 0 08+00 558AE+01 3 691+01 33SO 6.25sE+Os

l-t29 66403E-07 5,276.81 10355363 0OE+OO 36E-03 7306E-03 520C 265E+

Kr-85 7.8250E-02 5,27681 10,55363 oOOE+ O 4913E+02 8.26E+02 70 303E+4

R:2-37 3 1567E0 5261 1,56 OEO 67E401 3 33E401 II0D0o 3 486E+oi

Pa-231 1328550 5,27681 10,55363 0OE+00 06E7-46 1E-0T5

P-210 3 0644E-01 5,27681 10,55363 - OOOE+00 .62E-07 323E-057

Pm-t47 6588E-03 5,27681 10,55363 0OOE+00 3 44E+t01 528.E+01

Pu-23 - 4769E-0 527681 103 OO7E+02 7.79E+02 1256E+03

PU-239 6 9502E-04 5,276 81 10.553 63 0 OOE8818- 67E+00 763 E+O0

Pu-240 3 7928E-04 5,276 81 10,553 63 05 -OOE+30 2 oOE+04 44 TtOE+O

Pu-24t 1.0565E9 0 5,27681 10.55363 OOE+00 557E+02 1 7E+03

Pu-242 3a09 11E16 5,276.81 10.55363 O 163E42 1326E042

fla-226 I 1oetE-10 5,276.81 0536 0 OOE+OO SS8E407 117E4D6

Ra-228 2 1t85E-t4 5,276 8t 10,553 63 0 OOE+OO t1.t2E-tO 224E-10

Ru-1 06 2-3621E407 5,276 8t tO56 OOOE+OO 125E403 2A49E403

Se79 ~ 12339E405 5,276 81 1056 OOOE+OO I5E402 1.30E401

Sn-126 I10194E-05 5,276 81 10,553 63 OOOE+OO 538E4 ItoeE-01

Sr-90 I 6932E+00 5,276 8t tO,553 63 0 OOE+OO 8 93E+03 I 79E+04

Tc-99 3.8056E404 5.276 81 1.56 OOEC 20tE+00 402E+00

Th-229 9t1252E-12 S,78 0533 OO+O 429 7793E8

Th-230 1.5407E408 5,276.81 10.5563 OOEO 813E405 I 63E044

Th-232 2 8937E-14 5 7 1 10.553 63 0 OoE+OO 1.53E-10 3 O5E-10

T-0477E8 5,276 8t 10,553 63 OOODE+OO 2.49E4E4 4 99E044

TU-23212554 5276 81 10,5533 OOEO 678E404 I.64 Thermal Power

U-233 5 1470E409 106 1 O553 63 O.OOE+OO 2 72E405 5 43E-05 Nominal Heat Bounding

U-234 5 6069E405 51768t tO553 63 0 OOE+OO 2 96E401 5 92E-01 Output , Heat Output

5-3 2614 ,276 81 0 00 2 79E402 128E402 2 79E402 (W¢s watts) Wls

UL-23 1.6701E405 5 ,276 81 10,553 63 O OOE+OO 881E4C2 1J76E-t 1.37E.oz Z74+O

U-238 -9 4t94E49 5,276 8t 000 5_4~3E404 4 94E404 5 43E404 T otal Total

Y.0163EO ,7 t t,5 3 0 OOE+OO a 93E+03 t.79E+04

Other Radionuclides 
9t6+3 18E0

-

m; Tempat Setection Sumnary. Burma Sum , and Checks ' -

Template Selection Summary
From SFD - used Basis for Parameter DrIferences:

Reactor Moderator HEAV WAlEh HEAVY WATER

Fuel Clatddng ALUM ALUM

SOL HM Constituents U U

iBOL Enrihment % 88 87461392 40 to 100

Bumup Summary (MWd)
5  - - Basis for burnup used In estimate:

Ffrom SFD Estinated

Nominal 52761o buis cakdated m tor heavy metat nass iltoyed

Boun10.553 6 bu8rug massiied t bs tobe rim tom

Checks ,

Estarnated Bumupl
Bumup Multipiter Given Sumrup Estimnated EOL HWlGrver, EOL HM

Nominal 03111
Boundeig 186

'Reactor shutdowr. core removal, storage. sttpping or other date conariming that irradiabon ceased for fuet

'Total bu fup for all tuel associatld with t8s worisheet must be divided by BO heavy metal mass to gel specific bumup vatues (MWd/9AT)
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Fuel Radionucide Inventory Worksheet
L Fuel and Template Informeton_

Fuel Name- DRESDEN I THO2tUO2 (LEU)
SNF ID*t 44

Fuel Units & Desc: 1000 -ROD
Heavy Metal Mass: BOL . EOL.2382.5kg
ROD Storge S-te INEEL

'Fuel decay stat date 1966
Estimates as of- 2030

Template LWBR (Ught Water. Zicr 60 to 100%., lb and U)
'Temptale Bumup(MWid): 1026914

Template BOL Heavy Metal Mesa (M) 0 45991251
Temolate Decay Time 0 ears

Estimated
Canister usage:

1'x1S'
j 500

ILLFstmates-, . m X. Xb b Y. Yb [ GammaSources

Ci/MWd From
Radionuclide Template Fin
Ac-227 1 0595E-04
Am-241 2 4968E-04
Am-242m I 3847E-06
Am-243 3.1103E-07
C-14 9.2267E-05
01-36 1 8103E-06
Cm-243 2.1248E-07
Cm-244 7 9666E-06

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

IBunup(MWdf Bumup(MWd9 (Cl) lnventones(CI) Inventones(Ci) Group (bounding)
-Z"

1 2.31856061 0 0+00 2 46E+02 246E+02 V Avga
2,318,560 61 0 DOE+00 5 79E+02 5 79E+02 00 -

2,318,56061 000E+00 321E+00 3.21E+00 0 0250
1 721E-01 721E-01 00375 2_355E+16

2 14E+02 2.14E+02 00575 2.575E+16
420E+00 00850 1 666E+16

01250 1 019E+t6
2.318.560 61 2.318.560 61 1-S05E16

Co-60 1 2143E-04 2.318.56061 2.318.56061 000E+00 5 942E+15
_ . , _ _ - -.- - - - . _ _ _ . _ _

Cs-1 34
Cs-1 35
Cs-1 37
Eu-1 54
Eu-1 55

1 6535E-07 2.318.56061 Z318,56061 000E+00 383E-01 30 9 154E+16
2 8639E-05 2.318,560 61 2,318,560 61 0 00E+00 6 64E+01 6 64E+01

2,31i8560 61 0 00E+00 2 42E+06 2Z42E+06 1

0 00E+00 5 95E+03 5 95E+03 1 7500 Ce
1 88E+02 22500 2 791E+09

Fe-55 42194E-08 2,318,56061 2 17500 . 9 838E+14
H-3 9 1673E-04 2,318,560 61 2.318.560 61 3 385E+06
1-129 1 5853E-06 2,318,56061 2.318,56061 0 00E+00 368E+00 1 0486E+06 UKr-8S 2 3741E-02 2,318,560 61 2.318.560 61 0 00E+00 5 50E+04

1 2747E-07
1 2007E-04

2,318.56061 2,318,56061 000E+00 296E-01 296E-01 I t
3 61 2,318,560 61 0 00E+00 2 78E+02 2 78E+02

I 0 0oE+00 4 27E-02 4 27E-02
Prn-1 I1 1.16E+01
Pu-238 3 7744E-04 8 75E+02 UPu-239 2.7510E-05 2,318.560 61
Pu-240
Pu-241
Pu-242
Ra-226

1 6175E-05 2,318,560 61 2.318.560 61 0 00E+00 3 75E+1
79E-04 2,318,560 61

Ra-228 4 6352E-06 2,31 8.

I 000E+00 1 65E+03 1 65E+03
I 0 00E+00 9 47E-02 9 47E-02
I 0 00E+00 6 73E-02 6 73E-02
I 0 00E+00 1.07E+01 t107E+01
I 0 00E+00 3 09E-09 3 09E-09
I 000E+00 821E+01 8.21E+01
1 0 00E+00 9-24E+01 924E+01

Ru-106 1 3321E-15 2.31856061
3 5407E-05 2.318,560 61

) 61 2,318,560 61
0 00E+00 2 42E+06 2 42E+06

Tc-99
Th-229
Th-230
Th-232

I 7.54E+02 7 54E+02
I 1 91E+02 1 91E+02

1 2533E-06 -- - - 2,318.56061 2,31
-9 0328E-08 2.318.560 61

Tn-208 1
U-232 3

2,318,560 61 2,318,560 61 0 00E+00o
2.318,560 61 2,318,560 61 0.00E+00

U-233 -3 3244E-03 2,318,56061 000 1 69E+C
U-234
U-235

&1769E-04 2,318,56061 22318,56061 000E+00

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

4.68E+04 4 69E.04
Total Total

5 7813E-08 2,318,560 61 2,318,560 61 3.46E-04 1 34E-01 1 34E-01
I. - - _._ ___ _. - - ___ __ - ___ __
u -z.so 1IZ3:Q Z1a I 0.0I 01 Z,31MO0U 0 1 OOUiO+W 1 U38E-Ul 3 u08t-U

Other Radionucl
fl. Template S

-31121E-10 2,318,56061 000 221E-04 000E+00 221E-04
1 0449E+00 2,318,56061 2,318,56061 0000E+0 242E+06 242E+06

2 84E+06 2 84E+06
4imuary, Burnan Surniary, and Checks i ' -. - 1

Template Selection Summary

From SFD
Reactor Modetor- UGHT WATER LIG

Fuet ClddinJ SST
BOL HUt Constituents- Th arnd U 1

BOL Enrichment % I6t

Used Bases for Parameter Differences:
rT WATER Tise Terrjale was et b tholOm ei reasons

ZIRC This i malches on at paraieers exceptcladdrg anid eredieo ( 1r m)
Th and U
6 to 100

j
IBumrun Summary (MWd)' lBasis for bumup used In estimate: J
L

From SFD Estimated I
Nominal _

Boundmg

2,318 560 BlIN a barS selu Ws Sbo e bomi
_ 2218,560 61 B e ben estmated tb essurrert 80. hrev metal mass was twice EOL

IChecks

. . , _ ... _ _ _ . , ... _ .. __ .. _ .... __ _

Estimated Bumup
Bumu Multiplier Glv Bumup Estirnated EOL HWGhven EOL HM

2t I - INominal
Boundan. I 21 791

'Reactor shutdown, core removal, storage. shipping or other date confirinng tial Irraiaton ceased fIr or I

'Total burnup for all uel assoosted with tsis worksheet must be dovded by 801 heavy metal mass to get speSiic burnup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

j TFuel nd Templte lormlb-ati _

Fuel Name DRESDEN U02 (LEU)
SNFID# 49

Fuel Unts & Desc 72 - ROD

Heavy Metal Mass: OL- EOL=162.382kg
ROD Storage Site INEEL

'Fuel decay start date 1966
Estimates as of. 2030

Template Pattfinder (Lght Water SST. 60 to 100%., U)

'Template Bumup(MWd) 6 01
Template SOL Heavy Metal Mass (MT) 0 00012a82

Temolate Decay TIme 50 years

Estimutted
Canister usage

18'x15'
036j

-

-I.. .-
D Yn 1. . .s~ .....

4I. Estimates I. m I - -^b i r Pto Total __

CiUMWd From . Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)' Bumup (MWd)' (Co) Inventories(Ci) Inventones(Ci)R^dxenuelidenauwuslux1S$:

Photon Total
Energy Photons/sec
Group (bounding)

Avg MeV
00150 7998E+15
0 0250 1662E+15

__ Ac-227
Amn-241

3 4276E-08 1b--.--- -- U U-t+UU
153,3z933SN 000t+W l

114 153.393s39 O OOE+
l

t22E-03
Am-242m 7!
Anm-243
C-14

153,393 39 I51IE-04 0 0375
-

3 52E+01 3 52E-01 00C

CI-36 .2261E-06 - 153.39339 E+oo 1.88E-01 1 BBE-01

1.441E+15
1.550E+15
9.363E+14
6 074E.14
8069E+14- Cni-243

Cmn-244
CO-60

1.7271 E-1 0 1! 9 00E+00 2-65E-05

1.3058E-09 1! 0 00E+00 2.00E-04

9 8636E-03 000+00 1._ E.03 3 3520E+14

Cs-134 1 9617E-08 1 153,393.39 0 0E+00 3 C
1 153,393.39 0 OOE+00 4 6

_ I 0 5750 5.860E+1s

Cs-135 3 0316E-O 4 65E+00 08500 5786E+13

1357E+05 12500 1 318E+4
3.07E+Ot 1 7500 1 4902.12- CS-137

Ai Eu-154

339 1S3.39339
I

339 153,39339

Eu-155 153.393 39 1 E+01 1.32E+01 22500

I Fe-55 22646E-45
I1-3 1 0835E-03

1-129 7.3195E-07
Kr-85 1.5661E-02

INp-237 1 1494E-06
Pa-231 5 8070E-08
Pb-210 12985-t12

M Pm-147 2 2196E-05
Pu-238 2 6223E-04

153.393 39 1
t13,393 39 1
153393 39 1
153,39339 1

3 47E+00 3 47E+00

1,393 39 2OOE+00 1 66E+02
3,393 39 0 OE+O0 1.12E-01
3,393 39 0 O0E+O0 2 40E+03
3.393 39 0 00E+0O 1.76E-0t

t 66E+02

7 SSOE+08
1 028E+08
8 989E+03
3711E+03
4 099E+02

11t ow 4601E+01

153,39339 153,39339
153,393.39 153,393.39 t
153,393.39 153,393.39

8 91 E-03 8 91 E-03
1 99E-07 1.99E-07

3 40E+00 3 40E+00

153,393.39 153,393.39 0 OOE+00 4 02E+01

153,393.39
_ _ .

n e_0.r OZ

Pu-2
4
0 ___JIbUL~-U~

Pu-241 3 147592-04

15339339 2OOE+00 1 02E+02
153,393.39 0 OOE+0O I 33E+01
153,393.39 002E+0O 5 33E+01
153,393 39 0.0OE+OO 3 02E04
153.393 39 0 O0E+0O 4 60E-07

4.02E+01
1.02E+02
1.33E+01

Pu-242 1 9r
Ra-226 3 00
Ra-228 8 33

717t E-07
-

Ru-106
Se-79
Sn-126
Sr-90
TC-99
Th-229
Tht-230
Th-232
Tl--208

__ U2~32 ~
U-233
U-234
U-235
U-236
U-238

-- 9

153393 39 153,39339 0 C
153,393 39 1 53,393 39 0 C
153,393 39 153,393 39 0 C

.+00 1.28E-06 128E-06
_+00 943E-10 943E-10
E+0O 2.03E+00 2 03E+00

E+OO 1.76E+00 1 76E+001 1491E-05
9 5541 E-01
4 6656E-04

153,393 39 0 OE+00 1OA7E+O5
153,393 39 0 O0E+00 7.16E+01
153,393.39 0 OOE+OO 2 93E-06

50

153,393.39 153,39339 0OOE+.
153,393 39 153,393 39 0 OOE+0
153,393 39 153.393 39 0 O0E+O

153,393 39 - 153,393 39 0 O0E+.
153393 39 153,393 39 0 O0E+O

2 88E-03
1 28E-06
2 88E-03 _

779E-03 I Thermal Power
5 OOE-04 INominal Heat Bounding .

6 t tE-027 6.t1t E-02 Outu - H~eat outpzut

1531393 39 000
5 153-39339 153,393 39

9 153,39339 000
1 153,393 39 153,393.39

I 2.30E-01 6S6E O (Watts) (watts)

1 2.48E+00 2 48E+O0 t 7E+03 1.79E+03

3 6 65E-03 7091-03 Total Total

OOO1E+O 8 I 47E+05 1A7E+O5
t.87-E+OS I 87E+OS_

Tempiate Selection Summary
From SF_ Uaed Basis for Parameter Differences:

3 Reactor tor lLHT WATER LIGHT WATER Thias Tmfae was ae for ine blowelg reasons
- Fuel Clddg SST SST This bdin atrs onal pararneles except esxcl-ent huJown)

SOL HM Constituents U U
SOL Enrkihment % 60to100 t

I - I 2 -a;. Snr num- .... t in -stirate-

a-

Itsumup bummary im
r

I

From SFO I Etiae

Nominal I ~ ~ 4 ria aspsteult irragbr~

BoundingI ___ 13.353.398CBwndM bwat isfimited by assuming BO4. "e' metal uom was Mus ECO.
L~

rChe~ks-
Eatimated BumupI

o umum Mlhtsiier Given Bumup Es1mated2 EOL HMiGiven EOL HM

Nonina I 10121 t, F t 021
Bounding '0o t:

I
. I

- Reactor srladown. core removal, storage. Shapping or olner lale covorg ina u. d s-.

'Total bunup for all fuel associated with this worsheet must be coided tby S1OL heavy metal mass to get speafic bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tcmuplate Infonmdotp e t

Fuel Name: EBWR (6%. U02) LEU
SNF e *: 65

Fuel Units & Descr 61-6 FLAT PLATES
Heavy Metal Mass: B0.636 302kg, EOL.1603S19kg
ROD Storag Sue [NEEL

'Fuel decay strt date- 1966
Estimates as of: 2030

Template PWR (Ught Water. Zirc. to 51%., U)
'Template Bumup(MWd) 61 92

Template BOL Heavy Metal Mas (MlT): 0 00176911
Temolate Decay Tine: 50 years

Estimated
Canister usage

18,x10
5 5 08

11. Fstimates . i m xX 5b b Y.a Gamma Sources

Photon Total
Cv/MWd From Nominal Bounding Fuel Intial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)V (Ci) Inventones(Ci) tnventones(Ci) Group (bounding)
Ac-227 I 0733E-09 30,906.72 61,813 45 0 00E+OO 3.32E-05 663E-05 Avg. MeV
Ari-241 1 4751E-01 30,906.72 61,81345 OOOE+00 4.56E+03 912E+03 00150 2.352E+15
Arn-242m 2 6809E-04 30,906.72 61,81345 OOE+00 829E+00 1 66E+01 00250 4714E+14
Am-243 62484E-04 30,90672 61,81345 OOOE+00 1 93E+01 386E+01 00375 4442E*14
C-14 4 7820E-05 30,90672 61,81345 0 00E+00 I 48E+00 2 96E+00 00575 5558E+14
Cl-36 80297E-07 30,90672 61,81345 0OOE+00 248E-02 496E402 00850 2597E+14
Crn-243 17426E-04 30,90672 61,813 45 000E+00 5 39E+00 108E+01 01250 1728E+14
Cr-244 27616E-02 30,90672 61,81345 OOE+O 854E+02 171E+03 02250 2217E+14
Co-60 35610E-04 30.90672 61,813.45 0OOE+00 1 10E+01 220E+01 03750 9575E+13
Cs-134 26260E-07 30,90672 61,813.45 0 OOE+00 &12E-03 1 62E-02 05750 2255E+15
Cs-135 14433E-05 30,90672 61,813.45 0DOE+00 4466-01 892E-01 08500 2202E+13
Cs-137 98870E-01 30.90672 61,81345 6OOE+00 306E+04 611E E+04 12500 1401E+t3
Eu-154 60320E-03 30,90672 61,81345 OOE+00 1 86E+02 373E+02 17500 6 160E+tt
Eu-155 2 1770E-04 30.90672 61,81345 6OOE+00 673E+O0 1 35E+01 22500 1 012E+08
Fe-55 79296E607 30,90672 61,81345 0OOE+00 2 45E602 490E402 -7500 3.568E+08
H-3 8 9486E-03 30,906 72 61,813 45 0.00E+00 2 77E+02 5 53E+02 3 5000 2.546E+07
1-129 98288E-07 30,90672 61,81345 0OOE+00 304E402 608E-02 50DOO 1088E+07
Kr-825 3 0707E1-2 30,906.72 61,81345 OOE+0 3 319E+02 662E+02 70000 253E+06
Np-237 51t927E5 5 30.9D672 61,813 45 0 OOE+00 3 69E-01 737E6-0 1100007 439E+oS
Pa-231 24703E049 30,906.72 61,81345 00E+OO 454E-05 9609E-05

-2190 126828E-10 30,906.72 61,81345 0OOE+00 5326-016 1704E-
Pmn-147 6.9606E06 30,906 72 61,813 45 0 OOE+00 215-01 4 30E-0
Pu-238 6 6263E-02 30,906 72 61,813 45 0 OE+00 2 OSE+03 4 36E+03
Pu-239 351618E-02 30,90672 61,813.45 006E+00 3259E+02 7.18E+02
Pu-240 1 5642E-02 30,90672 61,813 45 6OOE+00 468E+02 936E+02
Pu-24t 4 3766E-01 30.906.72 61,813.45 006E+00 1835E+04 2.71E+04
Pu-242 634260E-5 30,906.72 61,813 45 0 OE+00 16 99E+00 3 97E+OO
ta-226 3 8501E-10 30.90672 61,81345 006E+00 4 19E.05 938E-05

a-228 52955E-12 30,90672 61,81345 0.00E+00 1 64E-07 327E-07
Ru-106 2 0413E-14 30.906.72 61,81345 006E+OO 631E-10 126E-09
Se-79 5 23766E5 30,906 72 61,813 45 0 O6E+00 3 82E32 0 i 65EOu1
Sn-126 252140E4-5 30,90672 60080345 1OO1E+OO 7179E-01 1.56E+0O
Sr-90 6 41163E-01 30,9D672 61,813 45 0OOOE+OO t.98E+04 3 97E+04
Tc-99 39357E-04 30,90672 61,813.45 0OOE+0.00 22E+O6 2043E+01
Th-29 - 5644E-10 30,906 72 61,8130450 1 OOE+0l 4894E-06 9 67E6-0
Th-230 27972E-08 30,90672 61,813A5 OOOE+00 186+E04 .73E043
Th-232 5 3036E-12 30,906 72 61,813 45 ODO0E+OO 164E407 3.28E47-
Te208 e 5136E-07 30,90672 61,81345 OOE+O 4968E-03 9.36E043
U-232 4 1005E407 '30,906 72 61,813 45 Q.OOE+OO t.27E402 2-53E402 Thermial Powier
U-233 2 5856ER08 30T906 72 61,8t3 45 0 OOE+lO 7 99E-04 r 60E403 Nominal Mst Boundig
U-234 5F2665E45 30,90672 61,813m45 O aOOE+Oe I 63E+00 3e26E+eOut aput HeatrOutput
U-235 -1 4487E406 30,906 72 0 00 2.1 1E-01 It66E-01 Z1 1E-01 (afats) (watts)
U-236 7 5888E456 30,906 72 61,813 45 0 OO1E+OO 2.35E4-01 4 69E-01 5 59E+02 I112E+03
U-238 -2 6129E407 30,906 72 0 00 5 17E-01 5 09E-01 5 17E4-1 Total Total
Y-90 6 4180E4-1 30,906 72 61,813 45 O OOE+OO I 98E+04 3 97E+04
Other RadinucsIdes 2 95E+U4 5 89E+04
IItL Template Selecitm Smurnary, Bunrup 9tirpry, mAn Checks.

Template Sehecbon Summary

Frorn SFD Used Basis for Paramete Ddtferences:

Reactor Mod~erator UGHT WATER LIGHT WATER The Teirateu was used for t followig rimns:r
Fudl Cbddclng ZIRC ZIRC Theb W nathis PWR Trwob on ath bc ne prarrlerta idvrrnakrqa PWR a Mresnbln

WOL HMt Constiunts U U makh
BOL Enrichment % 5973154429 O0oS

Bumup Surmy (MWd_ _ Basis for burnup used in estimate:
From SFD Estimated

NomInal 30.906 72 Na hl bte a calcated his the heavy meal mas destryed.
Bounding 2 617 63 61813 4 Soux bsnupasnd to sbetrcei nalbunp

Checks

Estimated Bumupf
Bumup Mllt Glven Bumup Estimated EOL HWGiven EOL HM

Nomhnal 0.54 | 1 00
Boundang 1 08 23 61

'Reactor shutdown, core removal, storage. shipping or other date contrmig that irradiaton ceased bor tuel

'Total bumup for 5l tuell associated with Ns worksheet mnust be dvkded by SOL heavy metal mass to get specifc buaml values (MWdrMT)

.Li

I

I
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Fuel Radionuciade Inventory Worksheet

L Fuel andTemnplatenforfwdtion ;- -2
Fuel Name EBWR (FUEL FOLLOWER) HEU

SNF IDt 740
Fuel Units & Descr 4 - CANISTER OF SCRAP
Heavy Metal Mass BOL=1 76kg EOL.1 728kg

ROD Storage Site INEEL

'Fuel decay start date: 1966

Estimates as of 2030
Template Pathfinder (Light Water. SST. 60 to 100I , U)

Tetmplate Bumup(MWd) 6.01
Template BOL Heavy Metal Mass (pT): 0.00012882

Tarnolate Decay Tmne- 50 years

Estmated
Canister usage

HIC
100

.

I* n=,.
Y_ D Yn . ...... - I-.-

i5. Estinvates ril - - - i .-- __ __ __ __ __ __ __ __

CaMWd From ^ Nominal Bounding Fuel initial Actrvity Nomrinal Fuel Bounding Fuel

Template Fuel Bumup (MWd)a Bumup (MWd)
2

(Ci) Inventones(CI) bnventones(Ci)
Energy Photons/sec
Group (bounding)

Avg MeV
_ _. _ _ ._ e _

lucEdeniacuoinL
iI Ac-227

Am-241

oc~ioce
3 4276E-OB 59. U...k _ .

1 1A
59 70 0 00E+W

59 70 0 00E+00
59 70 0 OOE+00

00150 3 t13E+12
I vzc�

..... . _ ..
. .

- 0 0250 6 469E411
Arm-242m 7 94
Arn-243
C-14

29 85 59 70 5.87E-08 0 0375 5 609E+11

2985 59 70 6 86E-03 .37E-02 0 0575 6 033E+0 I

0 C-36
Crn-243
Cm-244

2985 59 7 3 66E-05 7.32E-05 o 0850

2985 5 16E-09 7 03E-08

1 3058E-09 29 85 59 70 0 00E+00 3 9DE-08 7 80E408

Co4 9 8636E-03 29 85 E+00 2 94tE-01

I 9617E-08 0 00E+00 5 86E-07 E12

3 0316E-05 0 00E+00 9 05E-04 I 2252E.10

Cs-t37 It 5970 0 00E+00
5970 0 OOE+00 1- Eu-154

613E+01 125o 5 129E.10
1 20E-02 1 7500 5 798E+08
5.13E-03 I 22500 2939+o05
135E-03 | 27500 4003E+04Eu-1 55 5970 0o0

Fe-55 29 85 59 70

_1H-3 1.0835E43
1-129 7.3195E-07
_ Kr5 I 5661E-02

I Np-237 1 14940-06

2985 323E-02 6 47E-02

29 85 59 70 0 OOE+00 2 18E-05
59 70 0 OOE+O 4 67E-01
59 70 0 OOE+00 3 43E-05
59 70 0 OOE+00 1 73E-06
59 70 0 OOE+00 3 88E-11

4

7 tooo I t1736E-01
1 0000 o 950E-02

5 8070E-C

Pb-210
Pm-147
Pu-239
Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
Sn-126

S 5970 OC

7 75E-1 1
1 33E-03
1.57E-02E-04 29 85

E-04 29 85
E-05 29 85

5970 OC
59 70 0C 1.99E-02 3 98E-02

2.59E-03 518E-03

3 4759E-04
1 9717E-09
3 OODOE-12

2985
29 85

0 O0E+00 1.04E-02
O OOE+00 5 89E-08

2.06E-02

29 85 59 70 0 OOE+00 E
29 85 5970 0 OOE+00 2

29 8 5970 0 OOE+00 1
29 85 59 70 0 00E+00

E-13 3 67E-13
E-04 7 89E-04

E-05 29 85 3 43E-04 6 86E-04

0 s.541E-0 29 FL,
29854 6656E-04

1 90f5E-11
29 8S5

59 70 OOE+O 2 85E+01
5970 O.OOE+OO 1 39E-02
59 70 0 OOE+00 5 706-10
59 70 0 OE+00 6 540-09
5970 0 OOE+00 2 49E-10

S 70E+01

Thi230 2 1
Th-232 I
Tl-208 1 i

1913E-1

8752E-08 29 85 59 70 0 OOE+00
O OOE+CO

4 98E-10 j
1.12E-06 __

3 03E-06 Thermal Power

I 95E-07 Nlominal Heat Bounding
U-232 5 0782E-08 2S 8 D 117U

b- U-233
U-234
U-235
U-236

U-23B
__ Y-90

- Other I
Tll. Te

.85 59 70
sec fL7S 70- 2 3BE-05 Output , Howea Output

<:w w z;F w

2985 000 35
5970 00

3 48E-03 3 56E-03 (Witts) -(Watts)
9 67E-04 I I48E1 6.'E0-01

3 76E-05 _ Total Total29S85 000
29 85 59 70 OOE+00 2 85E+01 5 70E+01

3 64E+01 728E+01

ur. M N . t

Template Selection Summary
From SFD Used Blasis for Parameter Olhferences,

Reactor Moderator Ut;GrWATER I LGKHT WATER Ths Terpate was used br the bibwni reasom

Fuel Claddang ZIRC SST This W aturan Pathinder Templtae on al bit cie paraneter (dadlg but sbstitu"g Slarness

BOL HM Constituents I U Stee Is a good comervallm assaumpwo

BOL. Enrichment % 93-636 i601 to 1Uo

[Burnup Summary (MWd)z Fo Basis for bumup used in estimate-

1 1 I From SFD I Etwimateo

I Nominal 1 29 mnal bMUp calclated km the be"I nmetl mts destoyed

Boundmg-| s s 5 t b0arseg tu assured is be tsele tiral bumup

lChaecks
Estimated BurnuV|

B Muliplier| Ghven Burnup Estimated EOL HM/Ghen EOL HM

1 0 3 6 100Nominal

Bounding 0 731 1

I-R eacr shutdown, core removal. etorage, shipping or other date confirming that Irradabon ceased for fuel

"Total butxup for all fuel assoasted wMt hIs worksheet must be dvlded by OL heavy metal mass to gel speofic bumup values (MWdMMT)
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Fuel Radionuclide Inventory Worksheet
L Fuel aid Template Inflosation,

Fuel Name, EBWR (MOX)
SNF 10 5. 63

Fuel Units & Dew: 25.6 FlAT PFATES
Heavy Metal Mass 60L=986kg. EOL932562kg
ROD Storage Site INEEL

'Fuel decay start date:
Estenates as oPi

Temptate, (Worst Case)
5
remplate Bumup(AWd):

Template BOL Heavy Metal Mass (MT) 0 001
Temnptal Decay Time SO

Estimated
1966 Canister usage
2030 18'x1O0

2 08

u. Estniates , ., m , n X ' b Y Yb Gamma Sources

Plwton Tot al
Ci/MWd Fromr Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)
2 

Burnup (MWd)f (Ci) inventories(Ci) Inventones(Ci) Group (bounding)
Ac-227 2 5200E-06 50784 46 101I56892 0OOE+OO 1 28E-01 2 56E-01 Avg MeV
Am-241 86432E+00 50,78446 101,56892 OOE+00 439E+05 878E+05 00150 8689E+16
Am-242m I15728E-02 50,78446 101,568 92 0 OOE+00 799E+02 160E+03 0 0250 1700E616

0 00E+OO 8.27E+02 1 65E+03 0 0375 1 438E+16
04 0 0675 2715E+16

9 101E+15
Cm-243 446 1
Cm-244 9 4880E-02 50.784 46 1 0 OOE+00
Co-60 3 9052E+00 50,78446 101.568 92 0 OOE+00 1 98E+05 3 97E+OS 03

644tE+15
78778E+15
3410E+15
5 642E+16
1t236E+15

- - --- ---- -- - -- --- -- I
CS-1 34 su,7446, 101,5682 U L LL+A t.1i2E:-u1 2 ebE0-1 0 5750
Cs-1 35 4 3976E-04 50,78446 101.56892 OOOE+0o 2 23E+01 447E+01 0 8500

O OOE+00 7 56E+05 1 51 E+06 1 2500 3029Et16
O1 24 1 7500 3 640E+13 L,

2.2500 1 574E+11

Z1710E+11
H-3 1 0472E-01 50.78446 101.56892
1-129 1 0618E-05 50.78446 101.56892 0006E+.00 539E-01 1.08E+00
Kr-85 22717E-01 50.784 46 101,56892 006E+00 1 15E+04 2.31E+04
NP-237 I 6400E-04 50784 46 101,568 92 0 OE+00 8 33E+00 1.67E+01

50784 46 101.568 92 0 OE+0iO 1 46E-01
50784 46 101,568 92 0 0OE+00 2 40E-03
50,78446 101588 92 0 0OE+00 1 64E+01
50.784 46 0 D 1 27E+05 6 61 E+04

2 91 E-01

3 5000 1 6521E+08
s wo 6 S51E+07
7 w00 7 798E+06 Li
ll OO0iO 8 893E OS

IL
4 81 E-03

Pu-238 -1 1924E+00
Pu-239 S0784 An ri 00 1 c I^J -C-+4A sFn

-3 0127E-01 50,784 46 0 00 1 96E+04 4 28E+03 1 96E+04
-1 : 50,784 46

50,784 46
50,784 46 1
50.784 46 1
50.784 46 1

0 00 5 04E+06 0 00E+00 5 04E+06
0 00 8 47E+01 7 90E+01 &47E+01

1,568.92 000E+00 5 46E-03 09E-02
1.56&92 0 00E+00 3 06E402 6 11E-02
1,568.92 0 O6E+00 6 80E409 1.36E-08

Ra-228
Ru-106 1 3388-E13
Se-79 1 9179E604 50,784 46 101,568.92 0000E+0 974E+00 195E+01
Sn-I26 1 6669E-04 50.78446 101,56892 006E+CO 847E+C00 69E+01

1 3859E+01 50,78446 101,56892 0.00E+00 704E+05 1 41E+06

Th-230 7 5955E-06 50.784 46
Th-232 60208E-07 50.78446 101,568 92 OOE+00 306E402 6.12E-02
Ti-208 7 5795E405 50,784 46 101.56892 0006+00 3 856E.o 7.70E+CO
U-232 2 0521E-04 50,784 46 101,56892 00CE+00 1 04E+01 2 08E+01 Thermal Power
U-233 3 6128E-04 50,784 46 101,568 92 0 OE+00 1 83E+01 3 67E+01 Nominal Heat Bounding
U-234 1.2788E-02 50,784 46 101,568 92 006E+00 6 49E+02 1 30E+03 Output Heat Output
U-235 57486E-04 50.78446 101.568 92 4.24E-01 2 96E+01 5 68E+01 (Watts) (Watts)
U-236 2.3485E-04 50,78446 101,568 92 000E+00 1.19E+01 2 39E01 3 OOE+04 5 99E+04
U-238 1.1581E-04 50,78446 101,568 92 5 2BE-02 5 93E+00 1 18E,01 Total Total
Y-90 1 3861E601 50,78446 101,56892 006E+00 7.04E+05 1 41E+06
Other Radionuclides 2 61 E+06 5 22E+06
IlL Template Selection Surranry. Bunip Summiury, and Checks *-
Temptate Selection Summary

From SFD Used asis for Parameter Drfferences-
Reactor Moderator UIGHT WATER (Wont C.asa

Fuel Cieddang ZIRC SST/incorel Ths tua ddtdceds ira" aryeA*tV leryiatem Ierelor De t est case levlal -ewas uied
St. HM Constituents Pu and U U, Th. & Pu |

BOt. Enrchment % 0 2 16 0 to 100

Bumup SumBary (MWdasis for bumup used in estimate:
From SFD Estimated

Nomimtt 50 784 46 t u bim al cnatatedro tbi heaay metal mass des*e
Boundihg 101 568 92 EhS banie aid is be twke r berp

Checks_

Estimatedt Bmunpt
Burui Mult Gven Burnup Estimated EOL HM/Gven EOL Ht

ttomirt&L[| t54 341
BounStmig |3 05

'Reactor shutdown, core removal, storage, siapprig or other date oanfirming that irradiaton ceased for fuel

'Total bumnup tor al fuel assoaated wti thBi worksheet must be divided by 8OL heavy metal mass to get specific bump values (MWdGMT)

j
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Fuel Radionuclile Inventory Worksheet

FI and enr
Fuel Nane EBWR (NORMAL U02)

SNF ID t: 60
Fuel Units & Descr 51 - 6 FLAT PLATES

Heavy Metal Mass BOL.135864kg EOL=1357.824kg
ROD Storage Sde INEEL

'Fuel decay start date 1966
Estimates as of 2030

Template PWR (Light Water Zmrc 0 toS' -U)
3
Temptate Dumup(MWd)- 61.92

Template OL Heavy Metal Mass (MT) 0 00176911
Template Decay lime 50 years

Esltnated
Canister usage

18"x10
425 i

.

V, I Garnma Sources
- .01 VvhmatI-s - .-m n u . I _

_ t - s =

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

Template Fuel Bumup (MWd)f Bumup (MWd)
2

(Ci) Inventories(Ci) InventonesOCI)

I Pboton Totatl
Energy Photons/sec
Grouo (boundng)_ a __

Rac.tonucitr. 9- Avg-- MaY

Ac-227 1 0733E-09
TAm-241 1 4751 E-01

.,b nti . .:r nr.
It! 98 1,b31 %I

775 98 1 14E+02 2.29E+02 _
2 08E-01 4 16E-41 __ 9_

Avg itev

Am-242m E4 775 98 1,551.95 0 00E+00

Am-243 6.2484E-04 775 98

C-14 4 7820E-06 775 98

CI-36 8 0297E47 775 98

- Cm-243 1 7426E-04 775 98

E.+00 4 85E-01 9 7

6 0 00E+00 3 71 E-02 1 .395E.+13

1.95 0 00E+00 I 0 0850 6 520E+12

1.55195 0 00E+00 01250 4E338+12

Cm-244 2 7616E-(
Co-60 3_5610E-C

Cs-134 26260-EC
Cs-135 1 4433E-C

i 98 1,551 95
5 98 1,551 95
S 98 1S551 95

0 000E+00 2.14E+01 429E+01 02250 5567E+12
5 53E-01 o 3750

775 2 04E-04 4 08E-04

775.98 1 12E-02 2.24E-02

- Cs-137
EuW154

E-41 775 98 E+00 7 67E+02 1-53E+0

.-03 775 998 E+w0 4 68E+00 C 1.547E+10

n Aflr i 69E4.1 2 546E+06
Eu-1155 2 1770E-U4 7Y ,ll Wt , .

Fe-55 79296E-07 77598 1,551 95 00E+C0 6 15E-04 1 23E-03

H-3 8 9486E-03 775 98 1 55195 *0O0w+w 694E+00 1 39E+01

-298288E7 775 98 1.551 95 0 00+D 7 63E-04 I 53E-03

KF-85 I 0707E-02 775 98 1,551.95 0 0E+00 8 31E+0 1 66E+01

N231 1927-05 77598 1,551.95 000E+00 9.25E-03 1 85E-02

a23t 14703-09 775 98 1,551 95 0 OE+00 I 14E-06 2.28E-06

Pa210 16828E-10 775 98 1.551 95 0 00E+00 1 31E-07 2 61 E-07

Pm-147 6 9606E-06 775 98 1,551 95 0.wE+w0 5 40E-03 I 08E-02

Pu-238 6 6263E-02 775 98 1.551 95 O0E+00 5 14E+01 1 03E+02

_ P-2 1 1618E-02 775 98 1,551 95 0 wE+00 9 02E+00 80E+01

Pu-240 15142E-02 775 98 1,551 95 0wE+00 1 17E+01 2 35E+01

Pu-241 43766E-01 77598 1,5519 00+C00 3 40E+02 679E+02
, 074

2 7500 8962_+06

3 5000 6 416E+05
5 0000 2 742E+05

7I 0000 3 157E+04
-I M =0

------

Pu-242 6 4260E-05
Ra-226 3 8501 E-10

775 98 1,5 Y5)I r

775 98 2 99E-07 5 98E-07

Ra-228
-- Ru-106

E-12 775 98
E-14 775 98

4 411 E-09 822E409
0 00E+00 158E-11

Se-79 1.2376E-05
Sn-126 2 5210E4-6

6 0 00E+00 9 60E-

Sr-90
~. Tc-99

Th-22
Th-230

6 4163E-C

1,551.95 0 00E+00
1,551 95 0 wE+00 4

1,551 95 0 00E+00
9 96E.02
6 11E-01

.08

Th-232 S 3036E-12
TI-208 - 15136E-07

U-232 4 1005E-07

775 98
775 98
775.98
775 98
775 98

I551 95 000E+00 1 21E-07 243E-07

,551 95 0 0E+00 2 17E-05 4 34E-05

,551 95 0 E+00 4 12E-09 8 23E-09

.551 95 0 0wE+00 1.17E-04 2.35E-04

,551 95 000E+00 3 18E-04 636E-04

,551 95 000E+00 201E-05 401E-05

,551 95 000E+00 409E-02 817E-02

0 00 2 09E-02 1.98E-02 2.09E-02

,551.95 0000E+w 589E-03 1 180E02

000 4 53E-01 4 53E-1 4 53E-1

U-233 25856E48 775 98

U-234 5.2665E-05 775 98

U-235 -1 4487E406 775 98

U-236 7.5888E-06 775 98

U-238 -2 6129E-07 775 98

Y-90 6 4180E-01 775 98
Other Radionucd6es

llt. Template Selection Sumoery. Bwrnup Summry, and

Thermal Power
Nominal Heat Bounding

Output Heat Output

- (Walls) (Watts)
1.40E+01 2 1E8.01

Total Total

1,551.95 0 00E+00 4 98E+02
7.39E+02

we5ck s , r

1 48E+03

ITemplate Selection Summary
From SFD^ Used

Reactor Moderator UrHTWATER LIGHTWATER

Fuel Claddtig ZIRC
OL HM Constiluents U U

BOL Enrichment % 0[711000016 0 bt 5

Li Burnup Summary (WWd)l Estimated B

Nominal r75 98 N

Bounding I 1 551 6i 8

Basis for Parameter Differences

Basis for burnup used in estimate

wnstal tarup caluated toom tre heavy rretai mass desaqyid

cmdotn btrmp as tsed lo e tetce nmat thrW
L-

_....

I ) I
Estimated Bumup/

Bumu 5uttipjer Gwen Bumup
Nomin l 0O02

Ron.m OO3i1

Estimated EOL HMlGiven EOL HM
1.00l

'Reactor shutdown, core rermoval, storage shipplng or other dale coninraig that Irradabon ceased for fuel

"ToWl bumup for anl fuel assowaled with 6hs woultfheet must be dvided by B60 heavy metal mass to get specific bumup values (MWd`.MT)

,C
Ma -20

DOEtSNF/REP-478
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Fuel Radionuchde Inventory Worksheet
L Fuel and Template Informaioan -

Fuel Name: EBWR (SPIKES)
SNF ID #4 891

Fuel Units & Descr 31 -7 X 7 ROD ARRAY
Heavy Metal Mass: BOL=29205kg, EOL=26 989kg
ROD Storage Se: INEEL

'Fuel decay star date: 1968
Estimates as of. 2030

Template: Paftnder (Ught Water, SST, 60 to 100D.. LU)
5
Template Bumriup(MWd). 6 01

Template BOL Heavy Metal Mass (MT): 0 00012882
Temnlate Decay Time- so vea-

Estimated
Canster usage

18X10

I1. Fsmates. -^.. 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 (MWdO Burnup (MWd)
5  

(Ci) lnventoriesCi) Invenlones(Ci) Group (bounding)

Ac-227 3 4276E-08 2,093 81 4,187 62 0 OOE+00 7 ItE-05 1 44E-04 Avg. MeV
Am-241 1 1458E-04 2,093 81 4,187 62 0 00E+00 240E-01 4 80E-01 00150 184E614
Am-242m 79468E-09 2,09381 4,18762 000E+00 1 66E-05 333E-05 00250 4538E+13
Am-243 9 8386E-10 2,09381 4,18762 0 0OE+00 2 06E-06 4 12E6-0 0 0375 39346E13
C-14 2 2978E-04 2,093 81 4,187 62 0 00E+00 4 81 E-01 9 62E-01 0 0575 4 232E+13
CtI- 12261E-06 2,093 81 4,187 62 0 00E+00 2 57E-03 5 13E-03 0 0850 2 556E+13
Cm-243 17271E-10 2,09381 4,187 62 0 00E+00 362E-07 7 23E-07 00100 1658E213
Cm-244 I 3058E-09 2.093 81 4,187.62 0 00E+00 2.73E-06 5 47E-06 0220 2203E13
Co-60 98083E-03 2,09381 4,18762 0 OOE+00 2 07E+01 4 13E+01 0 e3750 9609E12
Cs-134 9617E-08 2,09381 4,18762 006E+00 4.161 E-05 8621E-05 0No a Nt B 600Ed14
Cs-135 3 0316E-05 2.093 81 4,18762 0 OE+00 6.35E-042 1 27E-01 u 080 e 580E+1t 2
Cs-137 10263E+00 2,09381 4018762 080E+02 215E+03 4530E+03 1tS00 3597E+12
Eu-154 2 0017E-04 2,09381 4.18762 OOOE+00 419E-01 838E-01 147500 4067E910
Eu-155 85957E-05 2,093 81 41 762 06E+00 80E-041 360E-041 200 2061E+07
Fe-SS 2.2646E405 2.093 81 4,187 62 000OE+00 4 74E402 9 48E402 Z7500 2.80aE+06
H-3 190835E-03 2,09381 4,187.62 0 00E+00 227E+00 4 54E+00 35000 2493E02
1-129 7 3195E-07 2,093 81 4,187 62 000OE+00 I153E403 3 07E403 5 0000 I 029E+02
ter-5 ar e661s42 2,093081 4,187162 0100E+00 328E1 656E01 70000 1138E+01

Np-237 1 1494E406 2,093 81 4,187 62 000OE+00 2 41E403 4 81E403 11 0000 1277E+00
Pa-231 5 8070E408 2,093 81 4,187 62 000DE+00 1 22E404 2 43E044
Pta21 0 1 2985E-12 2,093 81 4,187 62 000OE+00 2 72E-09 5 44E409
Pm-147 2 2196E405 2,093 81 4,187 62 0 00E+CO 4 65E-02 9.29E402
Pu-238 2 6223E-04 2,093 81 4,187 62 0 O0E+CO 5 49E-01 1 10E+OO
Pu-239 6 6739E404 2,093 81 4,187 62 0 00E+00 I 40E+00 2 79E+00
Pu=241 1 6705EVS5 2,093 81 4.t87 62 000DE+O0 I 82E-Ot 3 63E-01
Pu-2411 3 4759E404 2,093 8i 4,187 62 0 00E+00 7.28E401 I 46E+00
Pu-242 1 9717E-09 2,093 81 4,187 62 0 00E+00 4 13E-06 8-26E-06
Pa-226 3 OOOOE-12 2,093 81 4,187.62 0 00E+00 6.28E 09 I 26E-08
Pa-228 8 3328E-1 2 2.093 81 4.187.62 000E+00 1.74E408 3 49E-08
Ru-108 6 1464E-15 2D093 81 4.187.62 00O0E+00 1-29E-1 1 2 57E-11I
Se- 79 1 3221 E405 2,093 81 4,187 62 0 00E+00 2.77E2-02 5 54E402
Sn-126 1.1491E-05 2,093 81 4,187 62 000DE+00 2 41E402 4 81 E-02
Sr-9O 9 5541 E-01 2,093 81 4,187 62 0 00E+00 2 00E+03 4 00E+03
Tc-99 4 6656E404 2,093 81 4,187 62 000OE+00 977E-01 I195E+00
Tih-229 I19085E-111 2,093 81 4,187 62 000OE+00 400E4-8 7 991E43
Th-230 21913E-10 2,093 81 4,187 62 000OE+00 4 59E407 9 18E407
Tlh-232 &3478E-12 2,093.81 4,187 62 000OE+00 I 75E408 3 50E-08
Tl-208 I 8752E-08 2,093 81 4,187 62 0 00E+O0 3 93E-05 7 asE-05
U-232 S 0782E-08 2,093 81 4,187 62 0 00E+00 I 06E4-4 2 13E404 Tlhennal Power
U-233 3 2596E-09 2,093 81 4,187 62 000OE+CO 6 82E-03 I136E-05 NominalHeat Bounding
U-234 3 9817E407 2,093 8i 4,187 62 0 00E+CO 8 34E404 I 67E403 Output Heat Outpu
U-235 -2.7761E406 2,093 81 0 00 5 88E-02 5 30E-02 5898E402 (Watts) (Watts)
U-236 1 61190E405 2,093 81 4,187 62 0 00E+00 3 39E402 6 78E402 2.44E+01 * agE+o1
U-238 -2 8547E-O9 2,093 81 0 00 6 68E-04 6 62E404 6 68E404 Total Total
Y-90 9 5557E-01 2,093 81 4,187.62 0 00E+00 2 OOE+03 4 O0E+03
Other Radionudlides 2 SSE+03 5 11 E+03

11t. Template Selection S_,,nmarv Burnup Sunusiary, and Cnecks *,' i

Template Selectiont Summary

From SFD Used Basis for Parameter Dihferences:

Reator Modertor UGFITWATER UGHT WATER This Teirplate was used lor te lokonrg reasns
Fuel Ctaddmig ZR SST lhas Me males PalhfirderTerroate on al butre paramler (da6t8 bt suksitilng Staress

OL HM Constituents U U Sted a a goad ctnserva6ee assumpaona

BOL Enrichment% 93 18999022 6010 100

Bumup Summary (MWd)_ Basis for burnup used In estimate:
From SFD Estimated

Nomnal-3241 Z093.81 Nnnl bNam cated from the heavy metal mna deosoya
Bounding- 1 If67 05 4.187 8a6cMa bamu asstu ed I be tF.e nmruW barnu

Checks

Estlmated Bumupt
Bumup MuituA wer Given Bunnup Estimated EOL HM/Given EOL HM

Nomhial 1.54 17 1TO
Boundmgi 3 07 2 37

'Reactor shutdown, core removal, storage. shippmig or o08er date confirming VWat Irradaton ceased for fue
5

Total bumrup lor afuel assodaled wfi hi0s worksheet must be dividd by 801. heavy metal mass to get specific bumnup values (MWdUT)

I-

5-1

U,

y
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Fuel Radionuclide Inventory Worksheet I -

jF:-F ami Te Imfunoatl , tort
Fuel Name EBWR (U METAL) ENRICHED HEAVY

SNF ID # 64
Fuel Units & Descr 53 - 6 FLAT PLATES

Heavy Metal Mass BO.29892kg EOL.2982 962kg

ROD Storage Site INEEL

'Fuel decay start date 1966
Estaimates as of 2030

Template PWR (tight Water, ZIrc. 0to5% U)

'Template Buumup(MWd) 61.92
Template BOL lHeavy Metal Mass (MIT) 0 00176911

Template Decay Time 50 years

Estimated
Canister usage

18"x10'
4 42

. . . .

lIF.stinates. t--- m Xn Xbb b Y. y, j Gamma Sources
r P n w TvAl

ClIMWd From
TempLate

INommnal Bounding Fuel . Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup(MWd)
2

Bumup(MWd)
2
' - (Ci) Inventories(CI) Inventories(Ci)

Energy Photons/sec
I Group , (bounding)

Rad-fi-lxde

Ac-227 II 5,93214 11,86428
5,932 14 11,864.28

1.27E-05 Avg MeV
1.75E+03 0 0150 4Z1SE+14

Arn-241
Am-242m 5,932 14 11, E+Ot 3 18E+00 C

Am-243 2484E-04 5,932 14 E+00 371E+00 7.41E+00

4 7B20E-05 E+00 2 84E-01 5 6
0 0375 s525E+13
o 0575 1 067E+14
0 0850 4 984E+13
01250 3 316E+13

8 0297E-07 11 .864.28 0 0OE+00 4 76E-03

1 74 11.B6428 0 00E+00

Cm-244
Co-60

5,932 14 11.86428 0 00E+00
5,932 14 11,86428 000E+00
5.93214 11,864 28 0 OOE+00

+00 0.3750 1 328E.13
03750 4 856E.13

3.12E-03 0.5750 4 328E.14fc.1qA

t Cs-135
i Cs-137

Eu-1i54
Eu-155

'1 Fe-ss
4 H43
I t 1-129

J Kr-85

I _237

-Pa-231
f Ptt-210

b FPM-147
! Pu-238

Pu-239

5.932 14 11,864 28 C 2 1.71E-01 018500 426E+12_ ; . <cnn e e ncs 5
5.932 14 T 1,8 4A 2 3 1 .17E+04 1 7 5 0 0 1 .1 8 2 8 1 1

5,932 14 3 58E+01 7.16E+01

t770E-04 5,932 14 E+00 1t29E+00 2.58E+00

7 9296E-07
8 9486E-03

0 OOE+00 4 70E-03 9 4
I OOOE+00 5 31E+01 tC(

t 7500 1-t82E+tt
22500 1t944E+07
2.7500 6.850E+07
3 5000 4.891 E+06
5 0000 2.090E+06
7.0000 2 408E+05
1 1.0000 2 765E+04

9 8288E-C 1.86428 0 OOE+00
214 11.86t28 0OOE+00

-os 5,932 14

E 09 5,932 14
E-lO 5,932 14

11.86428 E+00 708E-02 1 42E-01
E+00 - 872E-06 1.74E-05
E+00 998E-07 2.00E-06
E+00 4 13E-02 826E8026 9606E-06

6 6263E-02
1.1 818E-02
1.5142E-02
4.3766E-01

5,932 1
11,864.28 0 OE+00 3 93E+02
11,86428 0 OOE+00 6 89E+01
11,86428 0 008+00 8 98E+01
11.864 28 0 OE+00 2 60E+03

7 86E+02

Pu-241
Pu-242
Ra-226
Ra-228
Ru-t 06

5,932 14 1 1t,864 28 t
5,93214 11,86428 I

5,932 14 11.864 28 1
5,93214 11,86428 2

E+OO 2 28E-06 4 57E-06
E+OO 314E808 6 28E-08

E+00 121E-10 2 42E-10
E+00 7.34E-02 1.47E-01

2 0413E-14
1t2376E-05
2 52108E-0
6 4163E-01sr-go

I Tc-99
Th-229
Th-230

11t66428 0.00E+00 1.50E-01
11,86428 0 O0E+00 3 81 E+03
11,86428 0 0OE+00 2 33E+00 E+00

E-10 5.932 14
E-08 5,932 t4

11,86428

Th-232 5 3036E-12

.4 TI-208 I - 1536- 07
- --- JD--i--

5,932 14
5,932 14
5,932.14U-232

' U-233
U-234

- U-235
U-G236

4 ItOOSE-07 11,864

0 OOE+00 928E-07 I 86E-06
0 00E+00 I 66E-04 3 32E-04
0 00E+00 3 15E-08 6 29E-08

0OOE+00 8 98E-04 1 80E-03
0 OOE+00 2 43E-03 4 86E-03

0 OOE+00 1 53E-04 3 07E804
0 OOE+00 312E-01 625E-01
928E-02 8 42E-02 928E-02
0 OOE+00 4 50E-02 9.00E-02
9.90E-01 9 89E-01 9 90E-01

2-5856E-08 5,932 14
52665E-05 5,932.14
-1 4487E-06 5,932.14
7.5888E-06 5,932 14
-2 6129E-07 5.932 14
64180E-01 5,932 14

Thermal Power
Nominal Heat Bowuning
. Output H Heat Output

I(Wafs) I (Watts)
1 07E+02 2.1 5E+02

Total T otal

Ofterr Radonuides
aul. Template Seilection sainurwv. Bernp surnsaiary, sand Csct-1s

T
From SFD - Used E

L-pReactoSltiolir Sum tGITGWATER tIGHrWATER

Fuel Cladding DR ZIRC

SOL HM ConsUtuentl U U

11,864 28 0.00E+00 3 81 E+03 7.61 E+03
5 65E+03 1.13E+04

I, >4,. .- ~
lasis for Parameter DIferencers:

L
BOL Enrichment% I t 436tllf 707 I ut

Bumup Summary Bass for bumup used in estimate:
From SFD Estamated

Nominal Z5 1 Noisoal barsjp attledm the heay aebt mass destredIoumhag 4.782 t t ,628 BndM bunp ewl bte tce nma burup

Checks
Estimated Bumupl

BuiuplUultio GeI en Bumup Estinated EOL HMIGiven EOL MM

Nominal 0 06100

Sounding O " . 24 _4
'Reactor shutdown. core removal. storage. shipping or other date confirming that Irradabon ceased for tuel

'Total burnup for at tuet associated with this woksheet must be dvided by BOL heavy metal mass to gel specific burnup values (MWd/Mn)

Mac 20

- DOE/SNF/REP-078
Revision 0
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I

Fuel Radionuclide Inventory Worksheet
L Fuel and Template Infortuadan -

Fuel Nam. EBWR (U METAL) ENRICHED THIN
SNF ID #- 887

Fuel Units & Descr 54*6 FLAT PLATES
Heavy Metal Mass 801 ; EOIL2194 101kg
ROD Storage Site: INEEL

'Fuel decay start date 1968
Esthiates as of. 2030

Templaten PWR (Ught Watrer, Zrc 0 to 5%. U)
'Template Bumup(MWd): 61 92

Template BOIL Heavy Metal Mass (MT): 0 00176911
Template Decay Tanre 50 years

Estimated
Canister usage:

18-t10J
4 50

II. Eastates,- > , - m x. Xb b Y. Y| Gamma Sources

CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventones(Ci) Inventones(Ci)

Photon Total
Energy Photons/sec
Group (boundmg)Radionucide

Ac-227 I 0733E-09 3,516.48
Ani241 1.4751E-01 3,51648
Am-242m 2 6809E-04 3.516 48

-

. _ _ _ _ , . _ .

77E-06 3 77E-06 Avg. MaV
519E+02 0 0150 1 338E+14
9 43E-01 I 0250 2 681 E13
2.20E+00 0 0375 2.527E813Am-243 6.2484E-04 3.516 48 3,516.48

4 7820E-05 3,516 48 3,51648 0 00E+00 3 162E413
8 0297E-07 3,516 48 3,516 48 0 00E+00 2 82E-03 I 477E813

6 48 3,516 48 0 00E+00 613E-01 9 829E,12
Cm-244 3 48 3,516 48 0 00E+00 9 71 E+01 9 71E+01
CO-60 0 OE+00 t.25E+00 t 25E+00
Cs-134 2 6260E-( 9.23E-04 923E-04 0 5750
Cs-135 1 4433E-05 3.516 i 05o500 1253E812
Cs-137 9 8870E-01 3.516 48 3.516 48 OC 1.2500 7970E+11
Eu-1 54
Eu-t55

6 0320E-03 3.51648 3.51648 0 00E+00 3 504E+10
3,516i48 3,516 48 0 00E+00 7 66E-Ol 5766E+06

Fe-55
H-3
1-129

3,516.48
3,516 48
3,516 48
3.516 48
3.516 48
3,516 48

3,51648 0OOE+00 2.79E-03 2 79E-03
3,516 48 * 0 OOE+00 3.15E+0o 3 15E+01

0 OOE+00 3 46E-03 3 46E-03

2 030E+07

Kr-85 3 OE+00 3 77E+01 3.77E+01
NP-237 1 1927E-05 4 19E-02
Pa-231 1 4703E-09 5 17E-06

3 sxo I 452E+06
5 0000 6206E+05
7 0000 7149JE+04
11 oo0 8209E+03 U

U,
1 6828E-10 3,516 48 3.516 48
6 9606E-06 3,516 48 3516 48 0 oOE+00 2 45E-C

-

< c e c AO < = x c A o n reAP reA n we .
.3,010U40 8,516 48 U wEL+4OO 2 33E+C

Pu-239
Pu-240

3,516 48 0 O8E+00 4 09E+01 4 09E+01
3,516 48 0 OOE+00 5 32E+01 5.32E+01
3.51648 OOOE+00 1.54E+03 t54E+03
3,51648 000E+0O 226E-01 2 26Et01

3,516.48
3,51i6486 4260E-05

3,51648 0o00+00 1.35E-06 I 35E406
Ra-228
Flu-106
Se-79
Sn-i126
Sr-90
TC-99
Th-229
Th-230
Th-232
TI-208

1.2376E-05
2 52OE-05
6.4163E-01
3 9357E-04
1 5644E-10

3,51648 8OOE+00 1.86E-08 1 86E-08
3,51648 000E+00 7.18E-11 718E-11
3,51648 0OE+00 435E-02 435E-02
3,516 48 0 00E+00 8 87E-02 8 87E-023,516 48

3.516 48
3,516 48 3.516 48 0 00E+OO
3.516 48 3,516 48 0 OE+00 5 5E-07 5 50E-7

3,516 48 0 OOE+00 9 4E-05 9 84E-05
3,51648 0 OOE+00 I 87E-08 1.87E-08
3.516 48 O.OOE+OO S 32E44 53244

U-232 4 1005E-(
U-233 2 5856E8-

-

-. -
0.100UC U 144C-U3 144tE4

I,
i nermal Power

_ ..___..::
U-234 5 2665E-05 3.51648 3.516 48
U-235 -1 4487E806 3,516.48 0 00
U-236 7.5888E-06 3,516 48 3,516 48
U-238 -2 6129E-07 3,516 48 0 00
Y-90 64180E-01 3,51648 3,51648
Other Radonucrdes

II1 851-01
1 528E-01t

Nommal teat Boundting
Output' Heat Ou
(Watts) (Watts)

7E-02 2 67E-02
4E-01 7 15E-01

5.36E+,1 6.6E+01

Total Total

-4

.Tmplate
TIemplat Sel

kr,,W,� I � 41 �� -, -,

From SFD Used Basis for Parameter Drfferences:
Reactor Moderator ULHT WATER LIGHT WATER Tbe Tepae vwa used Ic the lotoswg reusons.

Fuel Claddg. ZIRC ZIRC Tbe tasl matches on at pararneteis excipt esncicnent jurikdosn)
BOL HM Constjtuents: U U

BOL Enrichment %. a to S

Burnup Summary (MWd)' Basi for burnup used in estimate:
From SFD Estimated

Nom 3 51648 bunup se equal to badg bunup
80undng 3.516 4E dn ea bws r a ed to be twices smnl bmy

Check~s

Estimated Bumup/
Burnup Muftipher Given Bumup Estimated EOL HN/GIven EOL HNM

Nominal 005 r .: o
Bounding- 0 05_

'Reactor shutdown, core removal, storage, shipping or other date confirming th irradiabon ceased lor fuel

'Total bwumipor an kW assoaqatet wah thxs woeet must be divded by BOL heavy meta mass to gel specfic bumuo values (MWdMT)

U
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Fuel Radionuclide Inventory Worksheet

~L~uet and Template lnfortmatiim
Fuel Name EBWR (U METAL) ETA-I

SNF ID# 888
Fuel Units & Descr. 1- 6 FLAT PLATES

Heavy Metal Mass: BOL.402kg EOL=38365kg
ROD Storage Site INEEL

H11. Estimates - -' - m

'Fuel decay start date 1966
Estimates as of 2030

Template- PWR (light Water. TrC. 0 to 5%. U)

'Template Bumtup(MWd) 6192

Template BOL Heavy Metal Mass (MT) 0 00176911
Template Decay Tine 50 years

Estimated
Canister usage

18x10'
0 08

I rlam� Sources
x. u

I Photon Total

CI/UWd From Nominial Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

'umup (MWd)
2

(CO lnventories(Ci) Inventorles(a)
Energy Photons/sec
Group (bounding)

Radronuclide - Template Fuel Bumup (MWd)'

Ac-227 I 0733E-09 1,745 00

Am-241 t 4751E-01 ,74500

Am-242m 2 6809E-04 1,74500

Ar-243 6 2484E-04 1,745 00

C-14 4 7820E-05 1,745.00

CF-36 8 0297E-07 1.745 00

Cm-243 1 7426E-04 1,74500

Cm-244 2 7616E-02 1,745 00

Co-60 356101-04 1,745 00

3 49U000 00C E46 5 15E060
3,490 00 Ei02 S 15E+02

o 4 68E-01 9 36E-(

Avg hteV
o 0150
0 0250
0 0375
0 0575
0 0850

2.661E+13
2.508E+131 09E+00 21

0 00E+00 -8 34E-02 3 138E+13

0 0 00E+00 1 40E-( 1 466E+13

0 0 0E+00 3 04 11 01250 9755E.12

3.490 00 0000E00 4 E+01 02250 1 Z52E.13

3.490 00 0 wE+w0 6 1.24E+WO 05750 S5406E+12
^ A^^^^ .^n 9.16EG44 0 5750 0 -7E14

I Cs-134 2 6260E-07 1,74500 w ,40 UU

i C-135 1.4433E45 1,745 0 3.490 00

! Cs-137 9 8870E41 1.7450 3,4900

Eu-154 6 0320E-03 1,745 00 3,490 00

Eu-155 2 I770E-04 4500 3,49000

01k

0 W0E+00 2 52E-02 5 04E-02

0 00+00 I 73E+03 3 45E+03
0W0000 1050E+01 21tE+017 _600.-01__

<0 8500

E+IO
3800-0103 80E401 7 60E-01 2-250 5 716E+06

27Y5 2.015E+07n tvir!+On I 38RF43
-. Fe-55 7 9296E4-7 1,745 W - - -V --

- 3 89486E-3 174500 3.4900 OwE+W 1 56E+01 312E+01

1-129 98288E-07 1.74500 3,490w 0w+ 172E03 343E403

Kr-85 1 0707E-02 1,7450 3,490w 000+0 1 8700E1 374.E01

t NO-237 1.1927E-05 ,74500 3.49000 000E+00 208E42 4.t6E42

35000 14A37E+06
s.0000 7 07E+05
7 0000 7 0778E+0

I I I ODOO a 126E+03

I1 4703E-09 1,745 00 3,490 00 2-57E46 S IJE 0m

I Pb-210 1.6828E-10 1,745W 349000 000.00 294E-07 587E-07

Pm-147 69606E-6 1,74500 349000 000+00 121E-02 2 43E-02

Pu-238 66263E-02 1,74500 3,49000 O0E+W I 16E+02 231E+02

Pu-239 1 1618E-02 1.7450 3,490 0 0OOE+00 2 03+01 4 05E+01

U - -1 7,1800 3.490 00 0000E+00 2 640.01 5 280+01
z-1u | J &'§ - C^VC

Pu-241 4 3766E-01
Pu-242 6 4260E-05

3.49000 0 OE+00 E+03

3.490W00 0WE+00 1 12E-01 2.24E-01
^~~~~ I-, IA n nUn AP" 7 1 4

Fta-226 38501E-10 1,745W 3.49W UOt+W- -OC--

Ra-228 5.2955E-12 1745 34900 0 00+ 9.24E-09 1.85E-08

Ru-106 20413E-14 1,745W 34900 0W+W 3.56E-11 712E-11

Se-79 1.2376E-05 10,745 00 3.490 0 0OE+0 2 16E-02 4.R2 (-02

-- -- -c -- 3,490 WU O WEt+W 4 41 c5qn.-26 2.52ltOE O ]'I
Sr-90 64163E-01 3,490 00 oC 2.24E+03

, nn C 07-I1 i !170..
Tc-99 3 9357E-04 1,745 3 ,490W Uwc w -orct, ..

Th229 1tS6440-10 1,745w 3,490.00 OWE+00 2 73E-07 5 46E-07

Th-230 2 7972E48 1.745.W 3,490.00 0DW+0 4O88E5 9 76E-5

Th-232 5 3036E-12 1.74500 3,49000 OWE+00 9254-09 1.85E-08

TP-208 - 1 5136E47 -. 1,745 W 3.49000 0 OE+00 2 640-4 52804

U-232 4 1005E-07 1,745w 3.49000 00+0 7.16E-04 143E-03

U^-233 2 5856E-08 1,7450 3,49000 00WE+00 451E-05 9 02E-05

1U-234 5266SE-05 1,745W00 3,490 00 0O0E+00 9 19E-02 1 84E-01

U-235 -1.4437E-06 1,745 00 0 00 1 26E4-3 000E+00 1.26A-0

i Thermal Power
Nominal Heat Bounding

Output Heat Outisut

316E+01 6.31E.01
Total TotalU-236 75888-E46 1,745 00

U-238 -2 6129E-07 1.745 00

Y-90 6 4180E-01 1,745 00

Other Radionucldes

I, 1. Template Sdechon Stunwary. BAwp Su9 iry, and Checkcs 3 ,

st ' Tempibate Selection Summary* i
From SFD Used Bag

Reaactor Modrator UGHT WATER UGHT WATER

Fuel Cladding Z ZIRC

B0L HU Constituents U

S0L Enrichment %: 1 447761165 0 t^

O wE~+WU 1.11zn-g
1 33E-02 1.29E-02
OOWE+W0 t 1

E+03

I I -- � - - 13

.. - -. 1

I
Bumup Summary (MWd)' . Basis tor bumup used In estimate'

From SF0 Estanialed

Nom I 1.745. 00 mtl turnB calcualaed Ir_. t6e hea"y ael nan desope

64.2 _ 3 490 te BasN bunmu assumed to be trice renwm bunp

C h e c~k s__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I Estamated Bumupt
Bumup Muniplier Given Bumup Estimated E0L HWGiven EOL HM

Nominal 1 241 1 02

Boundngg 2, 54 26 -

I 'Reactor s"utdown, core removal, storage, slipping or Otuer date Cmuag - ^e -, - -

'Total bumnup for at tuJ associated wthm tiS Wolksheel must be divlded by 001 heavy mew mass to get specific bumup valies (MWdUT)

MarCh 2003

' DOE/SNF/hEP-078
Revision 0

March 2003
Page D-347 of D-585



Fuel Radionucide Inventory Worksheet
L Fud and Template Informations .,jjrj_ a

Fuel Name, EBWR (U METAL) NORMAL HEAVY
SNF tD 4t 889

Fuel Units 8 Descr t - 6 FLAT PLATES
Heavy Metal Mass: BOL=620 4kg. EOL=566 145kg
ROD Storage Saew INEEL

'Fuel decay strn date: 1966
Estinates as of 2030

Template PWR (Lght Water, Zirc. 0 to 5-. U)
'Templte Bumup(MWd). 61 92

Template BOt. Heavy Metal Mass (MI) 000176911
Temolate Decay Ter to ars

Estimated
Canister usage:

1B x10
092

IL Estimates^ t m Xn Xb b Y. Yb I Gamma Sources

FNBound F Photon TotalCL/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Budn FuelI Energy Photons/eec
Radionuclide Template Fuel Bumup(MWd) Bumup(MWd) (Ci) lnventones(CI) Inven
Ac-227 I 0733E-09 51,594 22 103t18845 0 00E+00 5 54E-05 1.
Am-241 1 4751E-01 51.594 22 103,18845 0ODE+00 7 61E+03 1.5
Am-242m 26809E-04 51,594 22 103,188.45 0O0E+00 1 38E+01 27

tones(Ci) Group (bounding)

77E+01
103,188.45 000E+00 3.22E+01 645E+01 0 0375
103,188 45 0 00E+00 2 47E+00 4 93E+00 0 057S 9278E+14

4 14E-02 8.29E-02 0 0850 4 335E+14
Cm-2
Cm-244 2 7616E-02 51.594,
Co-60 3 561 OE-04 51.594 22 103.188 45 0 00E+00

1 80E+01
2 858E03
3 67E+01
2 71E-02
I 49E+00

02250 3701E+14

0 1250 2.884E+14

14
Cs-134 26260E-07 51,59422 103.18845 000E+00 135E-02

I 4433E-05 51.594 22 103,188 45 0 00E+00 7 45E-01
9 8870E-01 51.594 22 103,188 45 000E+00 - 5.10E+04 102E+05 1t2500 2339Et13

88 45 0 00E+00 31 t tE+02 6 22E+02 I 1 7500 1 028E+12
1.12E+01 2 25E+01 I 22500 1 690E+08

Fe-55
H-3 8 9486E-0
1-129 9 8288E-07 5t.594.22

E-02 8 18E402
+02 9 23E+02
-02 1 01E-01
+02 1 10E+03
E01 1 23E+00
E-5 1 52E-04

2.7500 5 957E+08
3 5000 4250E+07
5 0000 I 816E+07 J
7 8000 2.092E+06
11 t 2 403n.08 0

Kr-85 1 0707E-02 51.594.22 103.188 45 0 00E+00 55
NP-237 1 1927E405 51,59422 103,18845 000E+00 f.15E
Pa-231 1 4703E-09 51.594.22 103,188 45 0 00E+00 7.59E

103,188 45 0 00E+00 8 68E-06 1 74E-05
0080E+00 3 59E-01

Pu-239 1 1618E-02 51.594.22

7 18E-01
6 84E+03
1 20E+03
1 56E+03
4 52E804

UPu-240
PU-241
PU-242
Ra-226
Ra-228

1 5142E402 51594.22 103,18845 O.OOE+O0 0
43766E-01 51,59422 103,188 45 0 OOE+00 2 26E+04

0 ooE+00 3 32E+00 6 63E+00
1 99E-05 3 97E-05

Ru-1 06 2-0413E-14 51.594 Ia
Se-79 1.2376E-05 51.59422 103,188.45 0o

5 46E-07
2 11E-09
128E+00
2 60E+00
6 62E+04

Sn-126 25210.E05 51,59422 103,188.45 0ooE+00 1 30E+(
64163E-01 51,594 22 103,188 45 0 OOE+OO 3 31 E+04
39357E-04 51,59422 103,18845 OOE+00 2.03E+01 4 068E+01

0 00E+00 8 07E-06 1 61E4-5

Th-232 5 3036E-12
3

__ i - --
I FZU6 1 sljoc<7 51,59422 103.18845 0OOE+00
U-232 41005E407 51.59422 103,18845 0OOE+00 212E-02
U-233 2 5856E8O8 51,594 22 103,188 45 0 OE+00 1 33E-03
U-234 5 2665E-05 51,594 22 103,188 45 0 OOE+00 2.72E+00

2 89E-03
5 47E-07
1t.564-02
423E-02
2.67E-03
5 43E+00

Thermal Power
Nominal heat Bounding

Output Heat Output
I (Watts) (Watts)

9 33E402 1$.7E+03
Total Total

U-235 -1 4487E-06 51,59422 0 00 9 56E03 0 OOE+00 9.56E-03
U-236 7 58888-06 51,59422 103,188 45 0 O0E+OO 3 92E-01
U-238 2 6129E407 51,594 22 000 2 07E-01 94E801
Y-90 6 4180E-01 51.59422 103.18845 8OOE+00 3.31E+04
Other Radionuckdes 4.92E+04

7.1

9 83E+04
itL Ternolate Selection Sunmarv. Burniu Sumnary. and Checks

ITemplate Selection Su
_fBass for Parameter Differences:I- -

From SFD Used
Reactor Moderator- UGHT WATER UG84T WATER

Fuel Cladding ZIRC ZIRC
BOL HNM Constituents U U

BOL Enrichment % 0 712765938 0 to S

[Bumup Summary (11Wd9

j

Basis for burnup used in estimate:

I

From SFD i Estimnted
Nomimal L

Boundmng 992.41
'5t594.2I s -la btmjcalctdafrom heavaynefaW tass destroyeii

2143Jeledgm=wtku~asstrnediobekeicerenat~bsra.

Estimated Bumup/
Bumupliluiphe I Given Bumup Estmiated EtL HM/Given E80L HU

1 2 381 *oNominal
Bounding I 4 751 103 951

'Reactor shutdown, core removal, storage shipping or other date confinrmng that radation ceased for fuel

'Total bumup for alt fuel associated wth thts worksheet must be dvided by BOE heavy metal mass to get specific bumup values (MWdMyT)
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Fuel Radionucide Inventory Worksheet

L Fuel and Template Infomration
Fuel Name EBWR (U METAL) NORMALTHIN

SNF ID S 90
Fuel Units & Descr 7 - 6 FLAT PLATES

Heavy Metal Mass BOL=281 4kg EOL 279 076kg
Rn- C*.- e. a. INEFE

'Fuel decay stad date 1966
Estimates as of 2030

Template PWR (Ught Water Zirc tot, . U)

'Template Bumup(MWd) 61 92

Template SOL Heavy Metal Mass (MT) 0 00176911

Estimated
Canister usage

t18x10'
01O58 |

- I
I Template Decay Time 50 years

ri. F-stimates , .- m X. X. b Yn yD Gamma Sources
I 0,.-- ..Ir

CtIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel I Energy Photonssec

Template . Fuel Bumup (MWd)' Burnup (MWd)
2  

(Ci) Inventoriea(Ci) Inventones(Ci) Group (bounding)i Avg Me
1.420~~ ~ ~ ~ _10OE00 23E

00150 1 62E+1400 5 - ---- --1 475tE-01 2,21001 4,42001 OOOE+00 3 26E+02 652E+02

4,420 01 0 00E+00 S9 O 0250 3 370EL+t8

4.420 01 0 00E+00 0 0375 3176E+13

4,420 01 0 0OE+00 211E-01 0 0575 31.74E+13

4,420 01 I 3 SSE-03 00850 1357E+13

4,420 01 0 00E+00 3 85E-01 7 70E-01 0 1250 1235E+13
N-. Cm-243

Cm-244
Co-60
Cs-1 34

I Cs-1135

Cs-137
I-Eu-154

4,420 01 610E+01 1 22E+02 02250

7 87E-01 1 57E+00
3 580E-04 1 16E-03 14

E.+00 3119E802 E+12

0 00E+00 219E+03 1 002E412

1.420 01 0 00E+00 t 7500 47405E+10

Eu-1 55 2.177 4.420 01 I 9 62E-01 22500 7240E+06

4,420 01 008E+00 1.75E-03 3 50E-03 I 2.7500 25528+07
Fe-55
H83 9486E-03 2,21001 4,42001

1-129 9 8288E-07 2,210 01 4.420 01

Kr-85 1 0707E-02 2,210 01 4,420 01

Np-237 1 1927E-05 2,210 01 4,420 01

Pa-231 1 4703E-09 2,21001 - 4,42001

Pb-210 1 6828E-10 2,210 01 4,420 01

Pm-147 6 9606E-06 2,210 01 4,420 01

Pu-23 6 62638-02 2,210 01 4,420 01

Pu-239 1 1618E-02 2,210 01 4,420 01

1.98E+01 3 96E+01
2 17E-03 4 34E-03

E+00 2.37E+01 4 7 4

E+00 2 64E-02 1 I 029E+04

0 00E+00 3 25E-06
0 00E+00
0 00E+00
01( 2.93E+02

OE+OO 2 57E+01 5 14E+01

Pu-240 2210 01 4,420 01 ft 6 69E+01

Pu-241 2,210 01 4,4 9 67E+02 1 93E+03

Pu-242 6 4260E45
Ra-226 3 8501 E-10

Ra-228 5-2955E-12
t u-106 2 0413E-14

2,210 01 1 A2E-0I 2 84E-01

Se-79
-- Sn-126

sr-go
I_ Tc-99

r Th-229
Th-2
Th-4
Ti-208 Thermal Power

Nomupal Heaat Boundmg
output Heat Outs)t
(Watts) (9a9ts)0. . . A_

LI-235
, _ ow

.9-
4 OiiE+i1 7 fl+i1

U-236 7 5888E4
_ _ __ TA§_ T^#AI

I otal I or
' \ U-238

Y.90
-1111 Other Radionuclides

Template Selection Summary -

From SF0 Used-

Reactor Moderator UGH4TWATER LIGHT WATER

_Fuel Caddmrg aRC 21RC

BOL HM Constituents- U U
S OL Enrichrnent % o 71i3417il65 o to 5

umupSummay Frm SF0 | Estimated.rmm, l i ^10D

'Bounding 450 241 4.420 01

_ Checks

Basis for Parameter Differences:

yaa,3 *I.,i uu,...,s,
-.- --. 1, . ...

Noowsa h~nu caboAlied feo 5 ie heavy retal ffas destroyed.
8clwdrq bamj assaedt IDe We nrnisat Lnumip

'Reactor shutdown, core removal. storage, shippirng or other date confliming that irradabon ceased for iuel

"Total bumup for all hiel assodated with INS worksheet musi be dvided by SOL heavy metal mass to get spedfic bumup values (MWd(MT)

. .

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel adTemplate Idonaaion_'_ ,-

Fuel Name. ENEA (LEU UALX) SALUGGIA ITALY
SNF ID a-. 760

Fuel Units & Descr 32 - KMR TYPE
Heavy MetalMss BOL.224hg EOL.215s8hg
ROD Storage Se- SRS

'Fuel decay start date 1996
Eate es as of 2030

Ternplter ATR (Ught Water, Alun .60 to 100%.. U)
'Temptate Bumup(ilWd). 367.2

Template BOL Heavy Metal Mass (MT) 0 00116689
Template Decay Tihw 25 years

Estimated
Canister usage:

18Sx10'
0 089

6_-i

1I. Fsti'nales- - t m x. Xb b Y. Yb- Gamma Sources

Pholon Total
CiiltWd From - Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Template Fuel Burnup (MWd? Bumup (MWd)f (Ci) lnventones(Ci) Inventories(Ci) Group (bounding)Radionuclide
Ac-227 1 1465E-09 787 92 1,575 84
Arm-241 2.3056E-03 787 92 1,575 84
Am-242m 4.1476E-07 787 92 1,575 84
Am-243 1 4894E-06 787 92 1.575 84

1 81 E-06 Avg NeV
3 63E+00 0 0150 1 475E+14
6 54E404 0 00250 3 063E+13

0OOE+00 I 1 2 668E+13
S 71 08E-09 787 92 1.575 84 0 002E+00 4 50E-06

787 92 1,575 84 0 OOE+00 1 03E-29 2 07E-29 C
Cmn- 75 84 0 001E+00 1.15E-04 2-29E-04 0 1250
Crn-244 1.91E-02 3 82E-02 0 2250 1 492E+13
Co-60 E-03 4 34E-03 0 3750 6488E+12
Cs-1 34 5 8851 E-04 E-01 0 5750 1 064E+14
Cs-135 3 4477E-06 787 92 1.575 84 0 00E+00
Cs-137 1 8099E+00 78792 1,575 84 000E+00
Eu-154 1 6386E-02 78792 1,575 84 0004+00

0 8500 t1533E+12
1 200 8523E+11

2 3957E-03 787.92 1,575 84 0 00E+00 1 89E+00
787.92 1,575 84 0 00E+00 2 58E-02 S 1SE-02

1-1-3 1,575 84 0 OOE+00 2 72E+00 5 44E+00 3 5000 1 86E.03
1-129 rJ S 93E-04 1 19E-03 I 5.oo0 6 375E+02 LIKr-85
Np-237 787 92

787 92 1.575 84 0 00E+C

1.24E+02
1 51E-02
4 41 E-06
1 99E-07

2.04E+01

7.0000 7021E+01
t1 oo000 7 859s+.0

1.2612E-10 787 92 1,575 84 0 00E+00 9 94E-08
787 92 1,57584 000E00 1.02E+01

Pu-238 1,575 84 0 00E+00 1.38E+01 2.77E+01
Pu-239 3.37E-01 6.75E-01
Pu-240 3 84E-01
Pu-241 787 92 1.575 84

787 92 1.575.84 0 00E+0
44444E-10 787 92 1,57584 000E+00 350E-07 7 00E-07

Ru-106
Se-79
Sn-12
Sr-90
TC-99

1,575 84 0 00E+00 1.55E-11
1.57584 000E+00 1 61E-04

3.1aE-tI
3.23E-04

1 02E402 2 04E-02
1 1574E-05 787.92
1 7092E+00 787.92
4 2239E-04 787.92

1,575 84 0 00500 1 35E+03
1,575 84 0 00E+00 3 33E-01
1,575 84 0 00E+00 6 09E-09Th-229 7 7260E-12

Th-230 5 8497E-08
Th-232 2 6906E-14
TP-208 4 4336E-08
U-232 1t2037E-07
U-233 30011E-09
U-234 I 8497E-04

787 92 1 22E-08
0 461E-05 922E-05

2 12E-11 4 24E-11
3 49E-05 6 99E-05787 9

0 00E+00 9 48E-05 1 90E-04

U-235
U-236
U-238
Y.90

-2 7235E-06
1-5493E-05

787 92
787 92

236E-06 4 73E-06
I 46E-01 291 E-01
7 54E-03 9 68E-03
t.22E-02 2.44E-02

Thenmal Power
Nominal Heat Bounding

Output , Heat Output
(Watts) (Watts)
1 67E.01 3.33E+01

787 92 Total Total
787 92 1.575.84

Other Radionuclides

11111 Tempnlate Selection Surnqaary. ERtan Siunnmiry. smnd Chiectaa,~, --
Template Selection Summar

Reactor Modertora
Fuel Cladding _

BOL HU ConstItuents
BOL Enrichment %

Used Basis f or Parameter DufferenceLs
= HTWATER h ThisTen atq tst fDr tbe IcldnwNg reasons

_ ALUM Tbs lel mraes ATR Tenplate on at but ona parareler (erichnt) maleg ATR a rensable
_ U mldt

_60tlo 100

U

Eurnup Summary (MmlWd)m . Basis for burnup used in estimate:
From SFD Estnated

fNom~a 787 bU bmp calated tam the heav r1etal mnudstroyed.
Sourndn 1,575 8 BS pbu onl b0 be Muw ror Wurwp

Checks

Estimated Bumup/
Burn Multiplier Grven Burnup Estimated EOL HfIGlvnen EOL HM

Nominal tO11 1 100
Boundng 022 20

'Reactor shutdown. core removal. storage, shipping or other data corifrmng that irradiabon ceased for fuel

iTotat biumup for all fuel assotated vlvt this wofsheet must be divded by BOL heavy metal mass to get specific butup values (MWdMTt

Ii
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Fuel Radionucide Inventory Worksheet
I I L Fel mnid Template Inforsation " tL

Fuel Name ENEA (UALX HEU) SALUGGiA ITALY
SNF ID: 574

Fuel Unts & Desar 116. MTR TYPE
Heavy Metal Mass OL=t1856kg EOL=17226kg

5 ROD Storage Site SRS

'Fuel decay start date 1996
Estimates as of 2030

Template ATR (tiht Water. Alum.. 60 t 1 00%, U)
1
remplate umup(MWd)- 3672

Template BOt Heavy Metal Mass (MT) 000116689
Temolate Decay Thme 25 years

Estimated
Canister usage-

118X10
' 322

_ 
.

, . . , _

L- U.Fsbmnates ,- --. m X. Xb - b Y. Yb j Gamma Sources

Ci/MWd From Nominal Boundig Fuel Inithal Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
5

Bumup (MWd)'- (Ci) i- nventories(Ci) Inventones(Ci)
Energy Photons/sec
Group (bounding)

Avg MeV
Radionuclide --

1 1465E-( 2.526 65 0 00E+00 1AC-2i4~' AM-241 2.526 65 0 00E+00 0 0160 2.364E+14

Am-242m 1.263.32 2,526 65 1 05E-03 0 0,^So 4A12E.13

Am-243 1,263.32 2,526 65 3 76E-03 I 00375 4278E+13

E-09 1,263.32 7.21 E.06 1.44E-05 0.0575 4S93E13

1.31 24E-32 1,263 32 E+00 1 66E-29 3.32E-29 0.085.0

Cm-243
Cm-244
Co-60
Cs-134
Cs-135
Cs-137
Eu-1 54
Eu-1 55

I I Fe-Ss
H-3

bS Kr-85
*,1 Np-237

Pa-231
Ptt-210

tnP-i147

Pu-238
J, Pu-239

Pu-240
Pu-241
Pu-242

1 A562E-07 E+00 1 i4E604 3 68E-04

2 4221E05 0 00E+00 3 06E602 61
' 65 000E+00 3 48E-03 62 7560E-06

563
344
1 01

51 E-04 2.526 65 0 00E+00 7 43E-01 1 705E+14

2.52665 000E+00 43 0 8500 2.457E612

2,526 65 12500 1 367E.12

1,263 32 2,526 65 4 14E+01 1 7500 6752E+10

1,263 32 2,526 65 6 05E+00 2.7500 4 812E+^6

1,263 32 4.13E-02 8 26E-02 2Z7500

i 4504E-03 1,263 32 D 4 36E+00 8 72E+OO

7S5300E-07 0 OOE+00 9 51 E-04

7 540E-02 2,526 65 0 OOE+00 9 92E+01
2,526 65 0 OOE+00 121E-02
2,526 65 0 OOE+00 3 53E-06
2,526 65 0 6E+00 - 1 59E-07
2,526 65 0 00E+00 1.64E+01

1 102E+02
0 1232E+01

1t2612E-10 t126332
1,2952E-02 1,263 32
1J549E-02 1,263 32
42810E-04 1,263 32
2 4357E-04 1,263 32
2 6277E-02 1,263 32
3 6329E-07 1,263 32
4 4444E-10 1,263 32
1 9714E-14 1,263 32
2 0477E-07 1,263 32
1t2933E-05 1.263 32

7.07E-06
3 196-07
3.27E+01

2.22E+01 4 43E+01
5 41E-01 1 08E+00

2,526 65 0 OE+00 3 08E-01
2,526 65 0 OOE+00 3 32E+01
2,526 65 0 O0E+OO 4 59E-04
2,52665 O0E+OD 5 616E07
2,52665 OOE+00 2 49E-11

6 15E-01
6 64E+01

- Ra-226
R~~Fa-228

- Fu-1 D6

E-1t

2,526 65 259E-04 5.17E-04
1 63E-02 3,27E402

Sr-90
- Tc-99

Th-229

Th-230
Tls-232
T1-208
U-232

1 U-233
U-23-4
U-235

1.1574E-05
1.7092E+00
4.2239E-04

1,263 2,526 65 0 O0E+OO 1.46E-02
2,526 65 0 O0E+OO 2 16E+03
2,526 65 0 OOE+00 5.34E-01
2,526 65 0 OOE+00 9 76E-09
2,526 65 0 00E+O0 7-39E-05
2,526 65 - 0 OOE+00 3 40E-1 1

1,263.32
1.263 32

2.92E-02
4.32E+03
1.07E+00
1 95E-08
1 48E-04
6 8DE-11
1 12E-04
3 04E-04 Thermal Power

7.58E-06 Nominal Heat Bounding

1i263 32 2,52665 00E+OO 5 60E-05

I 1,263 32 2,526 65 0 00E+O

9 1,263 32 2,526 65 0 0OE+O
1,263 32 2,526 65 0 0.E+0

3 1t263 32 0 00 3 74E-0

S 1.263 32 2,526 65 0 OOE+0

4 67E-01 Outptrt ib Hat Output

III I I

.. W- I
J

3 39E-02 3 74E-02 I (Watts) (Watts)

1 96E-02 3.91E-02 276E+01 5.34E+01

4 23E-04 429E-04 Total TotalJ-236
__ A~qbi n-

E-O9 1t,263 32
E+O t 1,263 32

uu%
0 2 btE+03 432~t4u3

Cther Radionuckles
,p ow..

I , .- - _ _ _
ITemptate Selection Summary -

From SFD - Used *

Reactor Moderator UGHT WATER LIGHT WATER

Fuel Claddbyr ALUM ALUM
BOL HM Constituents U U

B I SOL Enrichment % 93125 6010100
'

2 18E+03 4.35E+03 I

l as, o Para e e- .ce

Lasis for Parameter Diferences,

V.
Bumup Summary (MWd)' Basis for bumup used in estimate:

From SFD Estated
No xnl ls 23SNm3 a4 hedt rcm the heavy metal rns destroyed

Boundng 2.526.6 8oding Wrim assuned Is be Wice noarW btmw

Checks

Estrnated Burnupl
Burnup Multiplier Given Bumup Estimated EOL HWGiven EOL HM

Nominal 221 180

Bounding 03

'Reactor shutdown, core removal, storage. shipping or other date conlnimng that irradattn ceased tor fuel

'Total burnup for all tuel associated mith ths works5.eel must be divided by BOL heavy metal mass to get specific busrup values (MWd/MI)

DOEISNFIREP-078
-Revision O

March 2003
Page D-351 ot D-585
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Fuel Radionucide Inventory Worksheet
L Fuel and Template Informution, L -iA

Fuel Name EPRI
SNF ID # 67

Fuel Units & Doesc 1- CANISTER OF SCRAP
Heavy Metal Mass: 6OL0 , EOL0= 02kg
ROD Storage Sitew INEEL

'Fuel decay start date: 1966
Estimates as of: 2030

Template. (Worst Case)
"Template Burnup(MWd): 62.5

Template 0OL Heavy Metal Mass (MlT): 0 0186865

Esttmated
Canister usage

18"x10'
0 03

Template Decay Time, 50 years

11.Fstrmates nm x. 12 b Y. Yb Gamma Sources

Photon Total
Cl/MWd From Norimnal Bounding Fuel Initial Actvity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template FuelBumup(MWd)
t 

Bumup(MWd)' (Ci) Inventones(Ci) lnvenlones(Ci) Group (bounding)
Ac-227 2.5200E-06 1901 1901 0 00E+00 4.79E-05 4 79E-05 Avg. MeV
An-241 86432E+00 1901 1901 OOOE+00 164E+02 I 64E+02 00150 1611E+13
Am-242m 15728E-02 1901 1901 OOOE+00 2.99E-01 299E-01 00250 3182E+12
Arn-243 I 6288E-02 1901 1901 000E+00 3.10E-01 310E-01 00375 2690E+12
C-14 12068E-01 1901 1901 OOOE+00 229E+00 229E+00 00575 5081E+12
Ct-36 22849E-03 1901 1901 000E+00 434E-02 434E-02 00850 1703E+12

Cm-243 60144E-04 1901 1901 000E+00 114E-02 1.14E-02 50200 1205E.12
Crre244 94830E-02 1901 1901 OOOE+00 380E+00 280E+00 02000 2474E602
Co-60 39052E+00 1901 01 1 0006+00 42E+01 742E+01 013750 6380E+tt
Cs-134 22139E-06 1901 1901 0.00E+00 421 E-05 421 E-05 065750 to6E+13
C1035 43976E-04 190t 1901 0 00E+00 836E-03 8336E-03 0Ts m Po 313Ew11
Cs-137 1 4287E+01 1901 1901 0.00E+00 2683E+02 2 83E+02 12500 5H668Eo12
Eu-154 37342E-01 1901 1901 000E+00 7246E+00 7410E+00 1 t7500 6e812Et o
Eu-155 8 4893E403 19 01 19 01 000OE+00 1 61E-01 It61E-01 22500 Z-946E+07
Fe-5S 5 3752E-04 1901 19.01 000E+00 102E6-01 1 02E-01 27500 5W07stE07
H-3 1 0472E-01 19 01 19 01 000OE+00 1 99E+00 1 99E+00 351000 Z.76tE+04
1-129 1 061BE-05 19 01 19 01 000OE+00 2 02E404 2.02E-04 5 0000 I1167E+04
Kr-85 2 2717E-01 19 01 19 01 000OE+00 4 32E+00 4 32E+00 7 0000 I132sE+03
Np-237 16400E-04 1901 1901 000E+00 312E-03 312E-03 1 o0260 I t16E+02
Pa-231 21868E-06 1901 1901 000E+00 5245E-05 545E-05
Pt>21 0 4 7312E-08 19 01 19 01 000OE+00 8 99E407 8 99E407
Pm-147 3.2198E404 19 0i 19 01 000OE+00 6 12E403 6 12E403

-9238 -1 1924E+00 1901 010 514E+00 026E+00 514E+00
Pu-239 -4 8600E402 19 01 0 00 6 22E-01 0 00E+00 6 22E-01
Pu-240 -3 0127E-01 19 o1 0 00 7 94E-01 0 00E+O0t 7 94E-01
Pu-241 -1 2917E+2 19u01 000 204E+02 000E+00 2.04E+02
Pu-242 -1 1381E404 19 01 0 00 3 44E43 1 27E403 3 44E403
Ra-226 I 0760E407 19 01 19 01 000OE+00 2 05E-06 2 05E406
Pa-228 6.0i60E407 19 01 19 01 000OE+00 1 14E405 1 14E405
Rlu-103 I13388E-13 19 01 19 01 000DE+00 2 54E-12 2 54E-12
Se-79 l19179E404 19B01 19a01 000BE+00 3ESE1e-03 3k65E-03
Sn-126 1 6669E404 19 01 19 01 0 00E+00 3 17E403 3 17E403
Sr-90 I 3859E+01 19 01 19 01 0 00E+00 2 63E+02 2 63E+02
Tc-99 6 7678E43 19 01 19 01 0 00E+00 1-29E-01 1 29E-01
Th-229 2 2592E406 19 01 19 01 0 00E+00 4-29E405 4 29E405
Th-230 7 5955E-06 19 01 19 01 0 00E+00 1.44E404 I 44E044
Th-232 6 0208E-07 19 01 19 01 0 00E+00 1.14E405 I 14E-05
Tt-208 7 5795E-05 19 01 19 01 0 00E+00 1.44E403 1 44E403
tJ-23 2 0521 E404 19 01 19 01 0 00E+00 3.90E403 3 90E43 Thermal Power
tJ-233 3 612BE-04 190 01 1 O0+0 68E403 6 87E43 NorrnmalltHow Boundimg
tJ-234 1 2788E-02 19 01 1901 0 001E+00 2 43E-01 2 43E-01 Output Heat Output
U-235 S 8772E404 19 01 19-01 0-00E+00 1.12E402 112E4 Wts (Watts)
tJ-236 2 3485E-04 19 01 1901 000OE+00 4 46E403 4 46E43 I102E+01 I 04E+01
tJ-238 1 1741E404 19 01 19 01 000OE+00 2.23E403 2.23E403 TOtal Total
Y-90 I 3661E+01 19 01 19 01 O00E+00 2 63E+02 2 63E+02
Other Rachonuckldes 9 77E+02 9.77E+02
IIL. Temp~late Sttection Surnmrv Rurnup Su~nxzryV. and ChedDcks C -
Tempttte Selecton Summary |

From SFD Used iBass for Parameter Dtfferences:
Reac tModetor- UGhT WAER (Wor Cas)

Fud Claddig SSTrrncone T bet rtidn1 dosdy math any tg tewlates. thre tist case t mlate was tsea
80L HM Constituents Pu U.Th b Pu

BOL Enrhtmesnt % 0 to 100

Bumup Summary (MWdf Basis for bumup used In estimate:
From SFD Estimated

Normnal. 19 01 Nxa tumup set equal to bounde bump.
Bounding- 19 Ot19 snt beurs estrmated by assuwig 101. heavy metal mass was twe EOL

Checks

Nominal 1421 I 501 I
Bounding 1421

'Reactor shutdown, core removal. storage. shsppi g or other date conliming mHat irrackton ceased tor fuel

'Total bumnup tor atl hur associated with this worksheet must be divtded by 60L heavy metal mass to get specific bunup values (IWd`IT)

-I

i-

U-
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Fuel Radionucide Inventory Worksheet

L Fuel and Tenmpate Infrnas _s .
Fuel Name ERR (ASSEMBLIES)

SNF ID # 68
Fuel Units & Descr. 190 - 5 X 5 ROO ARRAY

HeavyMetal Mass BEL5805686kg EOL5.041023kg

ROD Storage Site INEEL

'Fuel decay start date 1966
Estimates as of 2030

Template LWBR(LkltWater. Zrc 60t1000 ThlandU)

'Template Bumup(MWd) 1026914

Template BOL Heavy Metal Mass (tMT) 0 45991251
Temolate DecaY Time 50 years

Estimated
Canister usage

18'xt0'
1056

. .

11. Fstmmates '-. 6 - m x. Xb b - V.' Y * Gamma Sources

CUMWd From Nomrinal Bounding Fuel Innral Activity Nominal Fuel Bounding Fuel

Template - Fuel Burnup (MWd) Bumup (MWd)
5

- (CO Inventones(C) Inventories(CO
I Energy Photons/sec

Group (bounding)
Radionuclide
Ac-227
Am-241
Am-242m

1 0595E-04 65.736 58 0 00E+00

2 4968E-04 65.73658 00 0.*00
6.96E+00 Avg MeV
1.64E+01 0 0150 3807E+15
9 10E-02 I 00250 7.815E+14

1 27,366 64 6E5.7 73658 0 C
27,366 64 65,736.58 0 0 3 51 E-03 2 04E-02

AM-243
C-14 27.366 64 2 53E+00 6 07E+00

CI-36
L.. Cm-243

-06 27,366 64 0 4 95E-02 1 19E-01

0 0375 6 678E+14

0 0575 7.299E+14
0 0850 4723E+14
0 1250 2.589E+14
0 2250 4266E+14
03750 1 685E+14

-07 27,366 64
-06 27,366 64

E-04 27,366 64

- E5,736 58 0 OOE+00 5 81 E-03
O 00E+00 2.38E-0t
0 00E+00 3 32E+001t2143E

1 6535E-07 000a.00 - 4 0 5750 2.595E.15
0 8500 464E.13

Cs-135
Cs-137
Eu-1 54
Eu-1 55

2 8639E-5 5.736 58 0 00E+00

1 0449E+00 65.736 58 0 0 6 87E+04 125Co 1 358E413

65,736 58 0.00E+00 7.03E+01 1.69E+02 1 7500
6526+07364.0 22500 - 7 9166+07

81 27.366 64 65,736 58 0 C 2.2E+00 5.34E+00

1,, Fe-556

* -129

RNp7237
Pa-231

P6-21 0
Prn-147

27,366 64
27,36664 6

1 I5E-03 2 77E-03
2 51 E+01 6 0

22500 7 916E+07
2 7500 2789E+13
3 5000 1.074E+05
5 0000 3.313E+04
7 0000 2.338EE03
11 0000 1 701E+02

27,36 64 E+00 4 34E-02

2.3741 E-02 0 00E+00 6 S

12747E-07 _ 65,736.58 0 0.E+00 3 4
65,736 58 0 0OE+00 32
65,736 58 0 OOE+00 5 S

19E+00 7 89E+00
34E-04 121E-03
36E-01 328E-01
03E+01 2 48E+01

27,366 64 65,736 58
27.366 64 65,736 58 IC

Pu-239
Pu-240
Pu-241
Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
,-I9126

27.366 64 65,736 58 0006+00 7.53E-01
27.366 64 65,736 58 0 00E+00 4.43E-01

t 81E+OO
1.06E+OO

7 1379E-04
4 0831E-08
2 9038E-08

27,366 64 65.736 58 0 OOE+00 1 95E+01
65,736 58 0006+00 12E-03
65,736 58 0 OOE+00 7 95E-04
65,736 58 0OE+00 1 27E-01 3 05E-01

7.36664 65,736 58 000.00 365E-11 8 76E-11

736 64 76573R. 0 00E+00 9 69E-01 2 33E+00
a - - ,-66
E 27.36 6

Sr-I
l.~- Tc-,

f 0449E+00
32525E-04
82305E-05

27,366 64

i 0 0E0+6O 1 09E+00 2 62E+00

3 0 OE+00 2 86E+04 6 87E+04
8 0 OOE+00 8 90E+00 2 14E+01

229 65.736.58 5 41 E+OO0

-1-7-

Th-230 I
Th-232 -1
T1-208 1
U-232 3
U-233 -

U-234 8

7.366 64
27.366 64 65.736 58 0 OOE+C 3 31mE+02 P7.94E+02 I

65,736.58 0 OE+00 343E-02 824E-02

0 00 5 34E-01 5,32E-01 5 34E-01

5 64 65.736 58 0 OOE+00 8 96E+02 215E+03 TherNl al Powern32729E-C
i 64 000 1 80E+03 1.70E+03 1 80E+03

U~-235

- Y-90
F311 O(th-Ie

1

27,366 64 65,736 58 0 0
27,366 64 65,736 58 3f

27,366 64 65,736 58 OC

27,366 64 0 00 2 '
27.366 64 65,736 58 0 C

I

2.24E+01 5 38E+01
1 9EE43t 4 17F43

Nominal Heall Beundingt

Output Heat Output
tW. atl M (Watts)| ww______ __ ___ _1

I1 3 63E-143 A 73E43M 6 12.012EO 11-21E+ t
: _:_ :uini

6E-04 2 26LE44 2.35-4
E+00 2 86E+04 6 87E+04

3 35E+04 8 04E+04

I owal oa

m. Tempate Sdection Surimary. Burnup btsw y. and t ec- _ _ _ _ _ _

Template Selection Summary
From SFD Used Basies for Parameeter Dtferencelr

Reactor Moderator LiGHT WATER L|GHT WATER This Template was usetd fr lie laowkg ease

Fuel Cladding SST ZIRC TISel a tles LW8R Teritlate on al but ore parmetrel (dadg) rakrq LWBR a reasorable

BOL HtM Constituents Th and U Th and U Midii

BOL Enrlchment % 92 94902719 60to0100

Ee BupSummary IMWd) . B _Basis for burmup used In estimate:L I .,From 50 .. . EstimatedI

IL. I
N m I 2Lii -iW3 64 1 15,217.35j s 1)it W mm taker ecly IrM SF1) (ClW erle ID AMWO

-!n h! I . - 5 14 434 7O -dem bimur lakm dffecl ferom SFD (CeWeriled ki 1.664
esounon I ., _, - - ,

Estimated Burnupl
tumrup mutipker Given Bureup Estimated EOL HtMGiven EOL HM

Nominal 0241 06 S - - -

I Bounding 0 581 046
Reactor shutdown. core removal, storage shlpping or other date Conftrming lOMt Irradahon ceased tor fuel

'Total burosap tor as tuB assoiated with Lis worksheet must be divided by SOL heavy metal mass to get speatic bumup values (MWdtNIT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informonh , +'

Fuel Name: ERR (RODS)
SNF 10 a: 1057

Fuel Units & Descr: 4- ROD
Heavy Metal Mass: BOL.4293kg, EOL.4242kg
ROD Storage Site INEEL

'Fuel decay st5t dale 1966
Estamates as of: 2030

Templater LWBR (Ught Water. Zirc. 60 to 1I 000. Th and U)
'Template Burnup{MWd)t 1026914

Template BOt. Heavy Metal Mass (MT). 0 45991251
Template Decay Thw 50 years

Estimated
Canister usage

18s1x0
I 017

IL Estimates -, . m Xn Xb b Ye Yb [ Gamma Sources

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd) Bumup (MWd)' (Ci) Inventornes(Ci) Inventories(Cl)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

Ac-227 1 0595E-04 4
Am-241 2 4968E-04 4
Am-242m I 3847E-06 4

_ _ _ _ _ _ 
_ _ _,

5.28E-03 1 06E-02 I Avg. MeV
2 49E-02 I 00150 5 767E+12

9 83 I 185E+12
Am-243 31103E-07 4983 9965 I O12E+12
C-14 9.2267E-05 49 83 99 65 0 OE+OO 4 6
CI-36 1 8103E-06 49 83 99 65 0 OOE+0O 9 02E-05 1.80E-04
Cm-243 2 1248E-07 4983 9965 0 OOE+00 I 06E-05 2t12E-05

965 0 00E+00 3 97E-04 7 94E-04 0-2250 6 467E+t t

Cs-t
Cs-135 2 8639E-05 49 83 99 65

0 OOE+O 6 05E-03 1
0 O0E+.0 8 24E-06 1
OOOE+0O 1 43E-03

0 OOE+00 512E+01 1
O OOE+00 1 28E-01

1.21 E-02
I 651E-05

! aE-03
04E+02
!56E-01

I 09E-03

0 3750 2-554Et11
0 5750 3-935E+12
0 8500 6768E619

Cs-137 1.0449E.00 49 83 99 65
t~ 1-l4 2 5679Ert 4V a VW 65
Eu-t 55 &1175E-05 49 83 99 65 0 OOE+00 4 04E-03 a

4.2194E-08 49 B3 9965 000E+OO 2 OE-06 4 20E-06

I

U
I 1 49 83 9965 0006+00 4 57E-02 9 14E-02 35000 1 .0+02

0 OoE+00 7 90E-05 1 58E-04 80 00 4 789E+01
o OOE+0O 1.1 8E+00 2 37E+00 70000 3.33 I.00

OOE+00 635E-06 1 27E-05 110000 24s3E-01ND-237 1 2747E-07
Pa-231 1 2007E-O4 49 83
Pb-210 I 8424E-08 49 83 99 65 o OOE+00
Pnl-147 4 9829E-06 49 83 99 65 0 OOE+00
Pu-238 3 7744E-04 49 83 99 65 0 OOE+00 1 88E-02 3 76E-02 LPu- 0 00E+00 1.37E-03 2 74E-03
Pu-

Pu-241 71379E-04 4983 9965
Pu-242 4 0831 E-08 49 83 99 65 0 O0E+00
Ra-226 2 9038E-08 4983 99 65 0 OOE+00 1 45E-06 2i89E-06

99 65 0 OOE+00 2 31E-04 4 62E-04
0 OOE+O 6 64E-14 1.33E-13

Se ) OOE+00 1 76E-03 3 53E-03
Sn-126 E-03
Sr-90 1.0449E+OO 49 83
Tc-99 3.2525E-04 49 83 99-65
Th-229 82305E-05 49 83 99 65 0 OOE+00 410E-03 8.20E-03
Th-230 1.2533E-06 49 83 9965 0 OOE+00 6 24E-05 1.25E-04

49 83 0 00 4 53E-04 4 49E-04 4 53E-04
49 83 9965 OOE+00 6 02E-01 1 20E+OO

0 OOE+00 1 63E+00 3 26E+00 Thermal Power
U-233 -3.3244E-03 49 83
U-234 a1769E-04 49 83
U-235 5 7813E-08 49 83
U-236 1 3273E-07 49 83
U-238 -3.1121E-10 4983
Y-90 1 0449E+00 49 83
Other Radionuclides

99 65

52E+00 1.36E+00 1 52E+00
0OE+00 407E-02 8 154-02
12E-07 3 19-06 6 07E-06

6OE+00 6 61E-06 1 32E-05
99E-07 1 84E-07 1 99E-07
O0E+00 5.21E+01 1 04E+02

6 09E+01 122E+02

Nominal Heat Bounding
OUtpFut : Heat Output

(Watts) (Watts)-
1.sE+o00 206Eo00

Total Total

IIIT
ePtOR

ary. Bturnp Snumry. and Checks

From SF0 Used IBasis for Parameter tifferences:
Reactor Modtor UGHT WATER UGHT WATER fTse Ter ivate was bord Itoehib waso.

Fuel Cladding ZIRC JTho a tnaldet LW8^n Tereate at at but tee parametw (daddrig) malbq; LW8^n a reasorabw
BOL Ht Constuts Th and U Thand tU

eOL Enrichment % 93 0868939 S0 to 100

L
-- ----- I .

Li|Bumup, Summary (MWd)'

I

Frm F z -I4
3asis for bumup used in estimate:

S bui calolaled fmm the heavy metal mass detrboyed.

[Checks I
Estimated BurnupJ

Bumup Multiplier Grven Burnup Estimated EOL HlGlven EOL Hit
Nominal 0 52 1 7i 100o

I Bou chng 1 104_ _ 2 19
'Reactor shutdown. core removal. storage, shipping or other date confirming that Irracation ceased for fuel

eTotal bhumW for all fuel assodated with this worksheet must be dvided by SOL heavy metal mass to get speclfic buafp values (MWdltT)

DOE/SNFIREP-078
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Fuel Radionuclide Inventory Worksheet

; Iouet and Template Information
Fuel Name ESSOR (UALX-HEU) ITALY

SNF ID - 762
Fuel Units & Descr: 12 *18 CURVED PLATES
Heavy Metal Mass: BOL.7.Skg EOL=S 73kg
ROD Storage Site SRS

'Fuel decay start date 2006
Estates as of: 2030

Tenplate ATR (Lght Water, Alun .60 to 100%. U)

'Template Bumup(MWd) 3672
Template BOL Heavy Metal Mass (1T) 0 00116689

Template Decay Time 20 years

Estimaled
Canister usage

18-x10-
1 .00

I

I4- II. Estimates - m X. Xb b Y. Yb - Gamma Sources
I noso ,-usa

I Radionu

,- Ac-27
-X Am241

- CVMWd From Nominal Bounding Fuel Initial Activrty Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)e Bumup (MWd) (Cil) lnventones(CI) Inventorles(Ci)

I Photon ' ora
Energy Photons/sec
Group (bounding)

p-Crs
-.1 0 1,960 33 3,920 66

E-3 1,960 33 3.920 66
E-07 1,96033 3,920 66

E-06 2 60E-06 Avg MeV
E+00 7.86E+00 00150 4139E+14

1-04 1 66E-03 I 00250 8 606E.138321

1 4899E-06 1,960 33 i 2 92E-03 5 84E403 0 0375

I C-14
Cl-se

1- Cmn-243
Cm-244

5 7135E-09 1,9603 E+00 1 12E-05 2 24E405

1.3124E-32 0 OOE+00 2.57E-29

t 6443E607 3.920 66 0 00E+00 3.22E-04 283Et13

3.920 66 0 00E+00 4 192E+13

Co-60 3,920 66 0 00E+00 0 3750 1 825Et13

ts-1t3A 1.960.3 3,920 66 E+Ot 0 5750 2977E+14

i Cs-135
Cs-137
Eu-t54
Eu-155
Fe-55

pKr-85
I Np-237

1.96033 3,920 6 3 1.35E-02 o 8500 S032E+12

:+00 1,960 33 3 98E+03 7 96E+03 1 2s00 2-874E+ 12

2 4513E-02 1.960 33 +00 481tE+Ot 961E+01 t

4 8175E-03 0 00E+00 9 44E+00

1.2397E-04 366 0 00E+00 2 43E-01
3.920 66 ' 000E+00 3 005E+04

7 3,920.66 0 00E+00
3,920 66 O 0
3,920 66 ° °

Pa-231-

I Prn-147
Pu-238

LV Pu-239-

Pu-240
Pu-241

i PU-242
11I Ra-226

Ra-228

9 5561E-06 1,960 33
2 0359E-09 1,960 33
4 9728E-11 1,960 33
4 8502E-02 1,960 33
1.8254E-02 1,960 33
42810E-04 1,960.33
2 4368E-04 1,960.33
3 3415E-02 1,96033
3 6329E-07 1.960 33
22854E-10 1.960 33
12426E-14 - 1.96033

1 48E-03 2 95E-03
213E+02 4 25E+02
1 87E-02 3 75E-02
3.99E-06 7 98E-06
975E-08 1.95E-07
9 51 E+01 1 90E+02
3.58E+01 7.16E+01

7 0000 1 875E.02
110 000 2 102E+01

0 1 699E+03

0 00E+00
3,920 66 0 00E+00 8 39E-01
3,920 66 0 00+E00 4 78E-01
3,920 66 0 00E+00 6 55E+01
3,920 66 0 00E+00 712E-04

1.31E+02
1 42E403

6 3589E-06
1.2933E-05
1 1574E-05

1,960 33

3,92066 0 00E+00 4 48E-07 8 96E-07
3,920 66 0 00E+00 2 44E-11 4 87E-1 1
3.920 66 0 00E+00 1 25E-02 2 49E-02
3,92066 0 00E+00 2 54E-02 5 07E-02
3,920 66 0 00E+00 2 27E-02 4 54E402
3.920 66 0 00E+00 3 77E+03 7 556+03It Sr-90

1 Tc-99
Th-229
Th-230
Th-232
T1-208

3.920 66 0 00E+00 1 66E+00

1.960 33 3,920.66
-08 1.960 33 3

E-14 1,960.33
-08 1,960 33

3,920 66
.+00 9 99E-09 2.00E-08

E+00 821E-05 1 64E-04
E+00 3 78E-11 7.56E-11
E+00 9 02E-05 1.80E-04
E+00 2 47E-04 4 93E-04
E+00 5 06E-06 1 OIE-5

4.6024E
1.b2U I nrV 33rnq

2.5825E-09 1.96033
I 8450E04

-2 7235E-06lJ-235
1 L-236
I U-238

-tera Y-90Other Flad

,920 66 0 00.E00 3 62E-01
0 00 1 56E02 1 03E-02

,920 66 0 00E+00 3 04-02
000 1 96E-04 1 87E-04

Thermal Power
Nominal Heat Bounding

, Output Heat Output
(Watts) (Watts)
4 67E+01 9.3SE+01

Total Total
1 5493E405
*4 2851 E-09
1 9254E+00

1.960 3 6 07E-C

0 66 0 00E+00 3 7

- J, �,, �.� � `�,ary. It
Template Seecton Summary

From SF0 Used 13

Reactor Moderator- LIGHTWATER | UG4TWATER

FUe Clading ALUM ALUM
BOL HM Consltluents U

804L Enrichmelt % 92.52828863 60 to 100

_ urupSummary (MWd)' Br

I From SFD Estimated

Basi for Parameter Ddthences'

Basis sor -umup usea ii n...nbe

I
Nominal 1 60 33J alfro bp ekoism Ie hea" mebtl mass des10yed

Bounding | 3I92 El Bankg hnWpto be tw mnral hmm

Estamated Bumup/
Bumup Mulltplier Gven Burnup Estanated EOL HM/Glven EOL HM

Nominal 0 50| 1 02

8ut 1. _o
'Reactor shutdown, core removal, storage. shipping or o08r date Confirming that Irracatibon ceased for fuel

'Total bumup for all fueJ associated with ths worksheetl must be dvided by 6OL heavy metal mass to get specific burnup values (MW'dVT)

Ii.

March 2003
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Fuel Radionuclide Inventory Worksheet
1. Fud and Template Infurnaton.--

Fuel Name FMRB (GERMANY)
SNF ID 8: 577

Fuel Units & Descr 92- MTR TYPE
Heavy Metal Mass: 80L.13138kg, EOL=11 666kg
ROD Storage Ste: SRS

'Fuel decay start date: 1994
Estinates as of, 2030

Template ATR (Ught Water, Atzrn, 60 to 100%.. U)
'Temptate Bumup(MWd): 3672

Template 6OL Heavy Metal Mass (M): 000116689
Template Decay Timet 35 years

Estriated
Canister usage

18-x1O'
383

II. Eshmates~ , m X. Xb b Y. yb I Gamma Sources

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

Template Fuel Bumup (MWd) Bumup (MWd) (Ci) Inventorles(Ci Inventones(Ci) Group (boundmna)Radionuclide
Ac-227 2 0068E-09 1,394 01 2,788 03 0 OOE+00
Arn-241 2 5251E-03 1,394 01 2,788 03 0 OOE.0 3

----- ="

3 9624E-07 1,394 01 2.78803 0 OOE+00 5 52E-04 1.10E-03 I 00250

Ct46 1 3124E-32
Cm-243 I 1419E-07
Cm-244 t 6522E-05
Co-60 7 4047E-07
Cs-134 2 0455E.05

1,394 01
1,394 01
1,394 01
1,394 01
1,394 01
1,394 01
1,394 01
1,394 01

2,788 03 0 00E+00 2 07E-03 4 15E-03 00375
0 OOE+OO 7 95E-06 1 59E-05 0 0575 3 989E+13

3 706E+13

O OOE+00 I 83E-29 3 66E-29 00650 2 404E+113
1 59E-04 3 18E-04 0 1250 1 588E+13

4 61 E-02 0 2250 2 075E613
0 3750 9028E+12

I 492E+14
Cs-I35 3.4477E-06 2,788.03 0 OOE+00 4 1
Cs-137 1 4365E+00 1_394 01 2.788 03 0 OOE+00 2 OOE+03 4 01 E+03
Eu-154 7 3230E-03 1,394 01 2,78803 OOOE+00 1 02E+0 2g04E+01 1 7500

34-01 2,78803 0 OOE+OO &26E-01 1 65E+00 22500

O OOE+00 3.18E-03 6 35E-03 2 7500 395s.E+06
H-3 S 49E+00 3 5000 2296E.03
1-129 7 5300E-07 1.394 C 9 381E+02
Kr-85 4 1176E-02 1.394 01 2.788 03 0 ooE+00 1 027E+02

9 5752E-06 1,394 01 2.788 03 000E+00 1 33E-02 I 145E+01
3 9379E-09 1,394 01 2,788 03 0 OOE+00 5 49E-06 1 E-05

U
1,394 01 2,788 03 0 OOE+00 4 62E-07 9.23E-07

788 03 0 OOE+00 1 29E+00 2.58E+00
Pu-238 0 OOE+00 2 26E+01 4.52E+01
Pu-239 1 9E+OO
Pu-240 2 4333E-04 6.78E-01
Pu-241 1,394 01 2.788 03 0 OOE+00 2 26E+01 4 53E+01

1,394 01 2,788 03 0 00E+00 5 06E-04 1.01 E-03
Z788 03 0 OOE+00 1 26E-06 2.51E-06

4 32E-11 8 65E-11
Ru-1 06 2 1225E-10 S 92E-07
Se-79 1 2930E-05 t 394 ot
Sn-126 1.1571E-05 1.394 01

Z.78553 0 O0E+00 I 80E-02 3 60E-02
Z78803 0 OOE+00 1.61 E-02 3 23E-02
Z788 03 0 OOE+00 1 88E+03 3 76E+03
2J78803 0OOE+00 589E-01 1 18E+00

+00 1,394 01

Th-229
Th-230
Th-232 3 8371 E-14

1.73E-08 3 46E-08
1.16E-04 2 33E-04
5.35E-11 1 07E-10
5 63E-05 1 13E-04
1.53E-04 3 05E-04

TI1208 4 0414E-08 1*
U-232 1 0948E-07 11
U-233 36275E-09 1,'
U-234 1 8562E-04 1.:

394 01 2.788 C

394 01 2.788 03
U-235 -2.7235E-06 1,394 01 000 259E-02 221E-02 259E-02
U-236 1 5493E-05 1,39401 2,78803 0OE+00 2 16E-02 4 32E-02
U-238 -4 2851 E-09 1,394 01 0 00 3 86E-04 3 80E-04 3 86E-04

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
2 33E.01 4 67E.01

Total Total
I 3475E+00 1,394 01 2,788 03 0 OE+00 1 88E+03 3.76E+03

1 91E+03 3 82E+03

Easis for Parameter DIfferences:

AI-

Template Seection Summary
From SFD

Reactor Moderator UGHr WATER
Fuel Cadding AWM

OL HM Consttuents U
8OL Enrichment % 91 25787542

UI

IBumup Summary (MWd)' lBasis for bumup used in estimate: Li
L

From SFD 0 Estmiated I
Nomnal _

Boundrung_

_l .394 Obu p cabated from the h" metal srnas destoyet

i Z788 0 aWd 9 bm assumed rt be Mm owal bunm

fCheckcs

Estimated Bumupt I
B mutiloorI Grven Burnup Estimated EOL HM/Grven EOL HM

Nominal
Roundoir .I 067

'Reaclor shutdown, core removal, storage, shipprig or oter data confirmilng VWl Itradiabon ceased for fuel
0
Total burmup tor all 1uel associated wrh tns worftheet must be dclded by OL heavy metal mass to get speafic bumrup values (MW rMT)

DOEISNF/REP-078
RevisIon 0
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Fuel Radionucide Inventory Worksheet ,

,L Fuel and Template Informiat i3
Fuel Name: FRG-1 (U308 LE) GERMANY

SNF ID # 581
Fuel Units & Descr 7 -MTR TYPE
Heavy Metal Mass 80L=9568kg EOL-8 635kg
Ro0 Storage Site SRS

'Fuel decay Start date 1994
Estimates as of 2030

Template ATR (light Water. Alta .,60 to 100 . U)

"Temptate Bumup(MWd) 3672
Template BOL Heavy Metal Mass (MT): 0 00116689

Template Decay Time 35 years

Estimated

Canister usage
18'x10t

r029

i
I
1--

_-

I1. Fstimates '<: m X. x, b Y. Yy. Gamma Sources

Photon Total

CiVMWd From Nominal Bounding Fuel Initial Activity - Nominal Fuel Bounding Fuel Energy Photons/sec

Template FuelBumup(MWdO Bumup(MWd)2 (CO) Inventones(Ci) ' Inventories(Ci) Group' (bounding)Radionuclide
Ac-227
Am-241
Arm-242rn
Amn-243

2 0068E-09 881 01
2 5251 E-03 881 O0
3 9624E-07 881 01
1 4880E-06 881 01

0 ooE+00 1.77E-06 3 54E-(6i Avg MeV
OOOE+OO 2.22E+00 445E+00 00150 1298E.14

OOOE+00 3 49E-04 6 98E-04 0 0250 2.69SEt13

0008E+0 1 31E-03 262E-03 I 00375 2.342E+13
-I C~44
CI-36

%-. Crn-243

5 7053E-09 >0OE+W0 5 03E-06 1 OIE-05

1.3124E-32 2 OOOE+00 1 16E-29

1.14 1.762 02 0 OOE+00 OtE-04

Cm-244 1t 1.762 02 0 OOE+00 14 1311E+13

Co-80 1.01 1.762 02 0 C 0.3750 5 705E+12

Cs-134 2 0455E-05 881 01

Cs-135 3.4477E-06 681 01
Cs-137 1.4365E+00 881 01
Eu-154 7.3230E-03 681 01

Eu-155 5 9259E-04 831 01
Fe-55 2.2791E-06 8S1 Ot
H-3 1 9698E-03 681 01

1-129 7 5300E-07 68101
Kr-85 41176E-02 68101

Hp-237 9 5752E-06 681 01
Pa-u 3 9379E1-0 881 01

I L Pta210 3 3115E-10 881 01

1 Pmn-t47 9 2402E404 881 01

C _ Pu-238 t 6217E-02 88t 01

1.762 02 0C E-02 0 5750 9429E+13
6 07E-03 0 8500 1 152E+12

1 27E+03 253E+03 1250 557tE+11
+00 6 45E.00 1 29E+01 I I

Q 750 OOE+00 5 22E-01 t

1.762 02 0 OOE+00 2 01E-03
1.762.02 0 OOE+00 1 463E+03

1.762 02 O C s oooo 5 981 E+02

1.762 02 0 1 7 Oooo 6 548E.01

1 762 02 I 69E-02 11 oDo 7-303+00
6 94E-06

2.92E-07 5 84E-07
E+DO 814Et-01 63E+O0

0 OOE.00 1.43E.01 2 86E+01__

Pu-239 4 2810O-04 1.762 02 0 OOE+00 3 77E-01
1.762 02 0 00E+00Pu-240 24

Pu-241
Pu-242

Ra-226
Ra-228
Ru-1 06
Se-79
Sn-126

I Sr-90
L,_- TC-99

1,762 02 1

881 01 6 40E804

90114E-10
3.101 9E-14
2.1 225E-1 0
1.2930E-05

881 01
881 01

2 000E+00 7 94E-07 1.59E406
2 0 OOE+00 2 73E-11 5 47E-11

12 OOOE+00 1 87E-07 374E-07

1.01 1,762 02 0 00E+00
1.01 1,762 02 0 00E800
1.01 1.762 02 0 00E+00

1 14E-02

E44 881.01
E-11 881 01

1,762 02 I
1,762 02 I

1+00 3 72E-01 7.4E41
£+00 1 09E408 2.19E-08
1+00 7.36E-05 1 47E-04

.+00 3 38E-11 6 76E-1I
_____8.3497E-08

__ _ _ _3 8371 E-1 4
4 0414E-08

881 01
881 01

Tl-208 681 01 1J62.02 0 00E+00 3 56E05 7 12E4-05
. _Terml.Pw.raPI, 9 65 1 9F13E44 Thrermal P,%vor

U-232 1 0948E-07 881 01 c :tUoina Hea Bounding_ _
_ ___ g G i _ _ _ _ .

t1-233 3 6275E-09
U-234 1 8562E-04
U-235 -2 7235E-06
U-236 -1 5493E-05

881C 0 00E+00 3.20E-06 6 39E-06
0008.+00 1.64E-01 3 27E-01

n v A 4A0843 1.68E43- 4 OE08E4

Niormnal Heat Boundtmg
Output Heat Output
(watts) - (Watts)
1A7E+01 2.95E+01

Total Total

1 .6u0 2 7 3 8 -02w _ _
I 1.762 02 0 00E+00 1.3,6E402 2 73E402

13U-238

.- Y-90
im iwierI

0 00 2 58E-03
1,762 02 0 00E+00

-

, 1 . I enipiate Setieuu uisary. nun ip m i lu, .e. .nec.s . "

Teplate Selection Summary
From SFD -Usd Basis for Parameter Differences:

Reactor Moderator- LIGHT WATER LIGHT WATER This Tempate was used fo re foteg remas

| Fuel Cladidig ALUM ALUM Ths b rnaihes ATR Tmrlate tnal bIut oe pawreer (eridmeet m)l ATR a remorable

SBOL HM Consutnuents U U r nalch
9OL Enrichment % 19873077542 6_ __0 to 1 r

p Summaty (^1- W d)
5  Basis for bumup used In estimate

From SFD | Estia Ite

I - -z z zI II -z 881 Olltaeiaal turmu cabku led froem tIe Ieat iel1 Fim s des"Mye
i .,e, - l. - . - Si in h.Wke r-.rWa bum

I I - I - -- ,-

iII
lChecks,

Sumulimult1plier I EstimalodBurnupt

I I - - Giv

wwrjw _

Estinated EOL HtWGrven EOL HM

Reator shutdown, core removal, storage. shppeng or other date conflmnrig that Irradat on ceased tor lust

'Total burrp tor ait luel assodated with this worksheet rust be dvided by BO0 heavy metal mass lo get specific bumup values (MWd'tT)

:.- DOEtSNF/REP-078
Revision 0

l
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Fuel Radionucide Inventory Worksheet
L Fuel and Template lrfdbrmdonor -,:2, ,

Fuel Name. FRG-1 (U3St2 LEU) GERMANY
SNF tD ht 741

Fuel Units & Descr: 109- MTR TYPE
Heavy Metal Mass: BOL.161.56kg- EOL.150932kg
ROD Storage Sile: SRS

'Fuel decay start date 1994
Estrnates as of. 2030

Template, ATR (Light Water. Alum .60 to 100°., U)
'Template Bumup(MWd) 3672

Template 80L Heavy Metal Mass (MT): 0 00116689
Template Decay Time 35 years

Estimated
Canister usage

18tx1t
7 454 1

11. Fsttateas > ^ m X. X b Y. _b Gamma Sources

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

Template Fuel Bumup (MWd)
2

Bumup (MWd)f (CS) InventonesCA) trnventones(Ci) Group (bounding)Radionuclide
Ac-227 2 0068E-09 10,064 45
Arn-241 25251E-03 10,06445
Am-242m 3 9624E-07 10,064 45
Am-243 1 4880E-06 10.06445

4 04E-05 AV9. UeV
508E+01 00150 1483E+15

1 7 98E-03 I 00250 3078E+14
20.12890 OC 2676E+14

C-14 5 7053E-09 10,064 45 20.128 90 0 00E+00
10,064 45 20,128 90 0 00E+O 1 32E-28

5445 20,12890 OOOE+OO 1 15E-03 2 30E-03
O 0 OOE+OO 1 66E-01 3 33E-01 02250

CoA 0 OoE+00 7 45E-03 1 49E-02 0.3750 6 5118E.13
Cs-134 204 4 12E-0i 0.5750 1 077E+15
Cs-135 3 4477E-06 10.064 4 6 94E-02 0 8500 1 316E+13
Cs-t37 1 4365E+00 1 0.064 45 12500 6 364E+12
Eu-154 7 3230E-03 10,064 45 20.t28 3 582E+11
Eu-1SS
Fe-55

5 9259E-04
2 2791 E-06
1 9698E-03
7 5300E-07
4 1176E-02
9 5752E-06

10,064 45 20.128 90 0 00E+OO 5 96E+00 2 995E+07
10,064 45 20,128 90 0 00E+00 2 29E-02 4

145 20,.121190 0 D0E.-00 1 98E+0i 3 96E+0i
I 0 OOE+00 7 58E-03 1 52E-02 SC

L
Kr-I 414E+02 8.29E+02 70000 7.518E+02
No-237
Pa-231 3 9379E-09 1006445 20.1
Pb-210 3 31156-10 10,06445 20.12890 O.06E+00

1 93E-01
7 93E-05
6 67E-06
1 86E+01
326E+02

11 0000 8386E+01

92402E-04 10,064 45 20.128 90 0 00E+0 9 30E+00
445 20,128 90 0wE+00 1 63E+02

3 0 wE+00 431E+00 8 62E+00
Pu-2
Pu-241 I 6242E-02 10.064 45 . 20.1
Pu-242 3 6329E-07 10,064 45 20.128 90
Ra-226 9 0114E-10 10,064 45 20,128 90 0 00E+00 9 07E-06

45 20,12890 0006+00 312E-10 624E-to

Se-79
Sn-126 1 1571E-05

10,06445 20,12890 000E+00 2.14E-06
10,06445 20,12890 000E+00 I 30E-01
10,06445 20.12890 000E+00 1.16E-01
10,064 45 20,128 90 0 00E+00 1.36E+04
10,064 45 20.128 90 0 00E+00 425E+00
10,06445 20,128.90 00wE+00 125E-07

4 27E-06
2 60E-01
2 33E-01

Sr-90 1 3472E+00
Tc-99 4 2239E-04

2 50E-07
0 00E+00 8.40E-04 1 68E-03
0 wDE+00 3.86E-10 7 72E-1 0
OwE+00 4.07E-04 8 13E-04TI-208

U-232
U-233

4 0414E-08
n 1 - - -- -- .n- -In lm Z--t-uw I hernal Power
n rnc, nn < :cc ne 7 enr ne
U Wt+W 3 bs t-u5 I 30E-05

U-234 1 8562E-04 10,06445
U-235 -2 7235E-06 10.064 45
U-236 I 5493E-05 10,064 45
U-238 -4 2851E-09 10,064 45
Y-90 1.3475E+00 10,064 45
Other Radlonuclldes

111. Template Selection Sumntry, Burnup Sunnmnr, and Che
mTernlate Selection Summary

:+00 1 87E+00 3.74E+00
-02 4.18E-02 6 92E-02
+00 1 56E-01 3.12E-01
-02 4 35E-02 4.35E-02
+00 I 36E+04 271E+04

1 38E+04 2.75E+04

Nominal Heat Bounding
Output Heat Output
(Watts) (Watts)
1.68E+02 3.37E+02

Total Total

-

From SFD Used Basis for Parameter Ditferences:
Reactor Moderalor- UGHT WATER LIGHT WATER Jmit Tefplale was used for the lu"g reason.

Fuel Cladding ALUM ALUM auhel wtes ATRTeerrale on al ht ore parameter (eidert) makwq ATR a reasonabte
NOL HM Constiuenis O U

BOL Enrichment % ts 8110t509 so1 100In

U
|Bumup Summary (MWd)

0 1Ii_ __ __

I
From 5FD

Nominal -

sounding
064Nnal ujp cakulaled romn Ow heavy netal mass destroyed.

,t28 9r0 B&c burru assured lo be tWe rernal bernu

Estimated Burnupl
Guftler Given Surnup J Estimated EOL HNMGiven EOL HM

F0 00 r . ONominat
Boundng- rI 0 401

'Reactor shutdown. core removal, storage. shappilng or other date corntmirng that inradlation ceased for fuel

'Total burnup for aluel assoaated with this worksheet must be dvided by OL heavy metal mass to get speafic bumup values (MWdVtT)

DOEtSNF/REP-078
Revision 0
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Fuel Radionucide Inventory Worksheet -

L. Fuel and Template InfonMtion -

Fuel Name FRG-1 (UALX HEU) GERMANY
SNF D J 742

Fuel Units & Descr 141 - MTR TYPE
Heavy Metal Mass BOL.23 42kg EOL.16 539kg
FOD Storage Site SRS

'Fuel decay start date 1995
Estimates as ot. 2030

Template- ATr (ULkt Water, Alum, 60 to 100-. U)

'Template Bumrup(MWd) 3872
Template BOL Heavy Metal Mass (MUn 0 00116t89

T-Woti. DecavTime 35 years

Estirmated
Canister usage

18"xlO'
5 88

11l Estsmates. , , , m x. X, b Y. Yb Gamma Sources

S DHAAR T~ffi

CUVMWd From . Nominal ' Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
2

Burnup (MWdO (Ci) Inventories(Ci) lnventones(Ci)
Energy Photons/sec
Group (bounding)

Radonuclide
0 00E+OO 1 31E-05 2 62E405 Avg 0ev
0 00E+0O 1 65E+01 3 29E+01 0 0150

2SO 0 O0E+00 2 58E-03
13,032.50 ODOE+00 9 70E-03
13,032.50 0 O0E+OO 3 7
13.032.50 0 O0E+O0 8 5 I 124E+14

01250 7421E+13
02250 9 700E+13

9 65E-03 0 3750 4220E+13
2 67E-01 0 5750 6.974E+14
4 49E-02 I 0 8500 8.519E+12

Cs-134 2 4bbt-Uti 0,010 Z
Cs-135 3 4477E-06 6,516.25
Cs-137 1 4365E+00 6,516.25

Eu-154 7.3230E-03 6,516.25
Eu-155 5 9259E-04 6,516.25
Fe-55 2.2791E-06 6,516.25
H1-3 1 9698E-03 6,516.25
1-129 7,5300-E07 6,516.25

Kr-5 41176E-02 6516.25
NPr23 9 5752E-06 6,516 25

0 2.25E-02
+00 9 36E+03 1 87E+04 1 2500 4 12DE+12

0 OOE+OO 4.77E+01 9 54E
13,03250 000E+00 31
13,032 50 0( I 851E+07

13,032 50 O l E+01 3 5000 1 072E+04

1 3 9 81 E-03 5 DD00 4 371E+03
2 68E+02 5 37E+02 7 0000 4 794E+02

O1 6 24E-02 1t25E-01 114moo s 345E+01

3 9709JE09 0 00E+OO 2 57E-05 5t13E-05
v v vc-vv .

I Pb-210 3 3115E-110
jl, I PnPm 147 92402E-04

-. I Pu-238 t 6217E-02

f ODOE+00 216E-06 i 32E-06
0 0DE+OO 6 02E+00

13.032-50 0 OOE+00 1 C

Pu-239 13,032.50 t

Pu-240 6.516 25 13,03250 S E+O

Pu-24 6,516.25 13,032 50 Eg02

6,516.25 237E-03 4 73E-03

9 0114E-10 6 5 87E-06 1 17E-05

Ra-228 3 1019E-14 00WE+00 2 02E-10

Ru-1 06 21 mS 13,032 50 I

'5 13.032 50 <

OOE+00

Se-79
Sn-126 6.51625 13,032 50 I -01

Sr-9 E+OO 6,516.25 13,032 50 1.76E+04

E-04 6,51625 2 75E+00 S50E+00

12407E-1 1 6,51625 8 08E-08 1 62E-07

8.3497E-08 E 00 S 44E-04 5 00E-03

Th2^v 3 8371 F-lId i 0O8E+00 2.50E-10 5 7E-1 0
l {tCOC w {

TI-208 4 0414E-08 13,032.50 0 0E+00 2 63E-04 S 27E044
1 439-03 _I .o.e_

U-232 1 0948E-07 O0E8+00 7.13E-04 1 43E403 al Prower

U-233 0;0O+00 2.36E-05

I -23 13.032,50 0 00+00 1
Nominal Heat Bounding

Output Heat Output
(Watts) (WattslU-235 -272 6.516.25 0 00 4 7DE-02 1.099+02 2.159+02

,_ . ___ 
G AG _ _ __

U-236 1 5493E4-05 6,516 25

U-238 -4.2851E-09 6,516 25
Y-90 1 3475E+00 6,516.25
Other Radionuclides

11tTemplate Selection 9gtnary, Burnup $9mumury.$ sud iectvs _
i Teniplate Selection Sumnsary d E

Ractor lltoderaor UGHT WATER LIG&4T WATER

_Fueluu tCdding ALUM ALUM
SOL NMc 2ons837nw1s U U

I , BOL Enrichrrnt % 9284l Wk~t7s 6 to I ro

I~rnp umar (w-)'Frorn SFD E stumaed

13,032.50 0 OOE+00 1.0E.02 2.1151502
Total Total

0 00 5 63E-04 Total Total

13,032.50
E+03 1 78E+04

.

o pb el l.X~

Basis for Parameter Dfflerences-

Sass r M ilug u c .. - -

_
Nomina l " "

Eoundmig

8.5 8. 51t 0 r a b = c ja e ori Ihe li"s ere-tal m ass des~oyed
1 2 .50 BMW =dn tos5asssd9 be Ieee reimria turrul)

'Reactor shutdown. core removal, storage. shlpping or other date confirming thaS Irradaion ceased for fuel

TTotal baurup for a5 fuel associated wtSh Shts worksheet must be dvided by EOL heavy metal mass to get specific biumup values (MWd`MTl)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Template Informalsots

Fuel Nane: FRJ (UALX-HEU) GERMANY
SNF t I- 933

Fuel Units & Descr 195 CONCENTRIC TUBES
Heavy Metal Masm 6OL.39 312kg. EOL=26 8711kg
ROD Storage Site: SRS

'Fuel decay start date: 1995
Estunate as oF 2030

Template. HFBR (Heavy Water. AMen, 4010 100%. U)
'Template Bumup(MWd): 1646

Template BOL Heavy Metal Mass (Ut: 0 000377
Template Decay Time 35 years

Estiriated
Canister usage

18'x1O'
i 542

IL. F-ssmates , -- X. b Y. Yb I Gamma Sources

Ct/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd) Bumup (MWdO (Ci) triventones(Ci) Inventories(CI)

Photon Total
Energy Photons/sec
Group (bounding)Radionuclide

-
_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ .

OOE+00 1 OE-05 220E-05 Avg. MeV
0 1 693E.15

Arn-242m 1 2789E-06
An-243 3 7047E-05
C-14 2 6416E-08

0 3 478E+14

11,459 44 22.918 88 0 C
Ct-36 4 4441 E-31 11,459 44 22 918 88 0 ODE+0o S 09E-27 It
Cm-243 3 9605E-06 11,459 44 22,918 88 0 00E+00 4.54E-02 9 08E-02 I 0 1250 1 324E+14

-j11,459 44 22,91 888 0 00E+00 3 01 E+01 6 01E+01 02250 1 696E+14
0 OOE+00 7 76E-02 i 55E-01 03750 7.361E+13

7 89E-01 1 58E+00 05750 1230E+15
Cs- 135 1 821E+13
Cs-137 1 4399E+00 11.459 44 1 088E+13
Eu-154 I 5522E-02 11.459 44
Eu-1 55 1 7588E-03 11,45944
Fe-55 24933E-05 11,45944

I 0 OOE+00 2 C
Z,918 88 0 00E+00 2 86E-01 5 71E-01 2.7500

1 9945E-03 11.459 44 22,918 88 0 0OE+00 2 29E+01 4 57E+01 3.5000 9.523E+05
6 6403E-07 11.459 44 22,918 88 0 00E+00 7 61 E03 1.52E-02 I 50000 4 047E+05

0 OOE+00 4 70E+02 9 40E+02 7 OD90 4 633E+04
1 *00 5.302E+03

Pa-231 1 8876E-09 11,45944

Li
Pb-210 83840E-1 I 1 1.459 44 2291t8.1
Pm-i147 4 6501 E-04 11,45944 22.918 88 0 00E+00 5 33E+00 1 07E+01

1 3645E-01 11,45944 22,918 88 0 00E+00 1 586E+03 313E+03
11,459 44 22,918 88 0 00E+00 7 96E+00 1 59E+01
11.459 44

Pu-241 6 5310O-02 11.459 44
P-9,11 I -, ta It -sa A. -. tAS

- -------
Ra-226 2 3512E-10 11.45944 22.91888 000E+00 269E-06 539E-06
Ra-228 3 3366E-14 11,459 44 22,918 88 0 00E+00 3 82E-10 7 65E-1 0

2 4490E-10 11,459 44 22,918 88 0 00E+00 2 81E-06 5 61E-06
3 88 0 00E+00 1 4E-01 2 83E-01

2 34E-01
Sr-90 - 1 3348E+C
Tc-99 3 8056E-04 11.459 44 22.91888 C
Th-229 1 7868E-11 11,459 44 22,91888 000E+00 2.05E-07 4lOE-07

11,459 44 22,918 88 0 00E+00 2 68E-04 5 35E-04
22,91888 000E+00 4.73E-10 946E-10
22,918 88 0 00E+00 4.95E-04 9 90E-04

11 11,459 44 22,91888 000E+00 1.34E-03 2 68E-3 Thermal Power
22,91888 000E+00 827E-05 65E-04
22,918 88 000E+00 705E-01 141E+00

0 00 6 79E-02 3 50E-02 6 79E-02

Nominal Heat Bourding
Output Heat Output
(Watts) ' (Watts)

918.88 000E+00 1 91E-01 3 83E-01 I 2.42E+02 4 83E+02
2.686E-03 2 55E-3 2 66E-03 Total Total

Y-90
Other Radionuclides

n. Template SeLction Sw&mnrv. Bump Sumry, . ani Checks -. Y. -i .

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator -HEAW wATER HEAVY WATER
Fuel Claddig ALU ALUM

8OL HU Constituents U U
BOL Enrichment% 79 8999251 2 4010 1o00

Bumup Summary (MWd? Basis for bumup used In estimate:
From SFD Estinated

Nonal ___459_44 Nomrul bxhw calctulad htst Ie teaty mretal mass desLed.
Boundvig- j 22.9t188 18urvng b8ira asstared to be tIc xorvat bursma.

Checks

Estimated Bumupl
Bumnup Muntsvr Gwen Bumnup Estimated EOL HMG__en EOL HU

NoGsnl 0 M67 tot |
Bounding 134

,J

j

'Reactor shutdown, core removal, storage. shipping or other date conrirmimg that Irradation ceased tor fuel
t
Total butrsf for alt fuel associated with thS worksheet must be dvided by B01 heavy metal mass to get speciic bumup values (MWd`MT)
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Fuel Radionucide Inventory Worksheet

L Fuel and Teailate Infonnahion ^ , L
Fuel Name FRJ (UALX-MEU) GERMANY

SNFiD# 1000
Fuel Unts & Descr 10- CONCENTRIC TUBES
Heavy Metal Mass: BOL3 781kg EOL=3 338kg
ROD Storage Sae SRS

'Fuel decay start date 1993
Estimates as of 2030

Template HFBR (Heavy Water AJum 40 to 100% U)

'Template Bumup(MWd) 1646
Template BOL Heavy Metal Mass (MT) 0 000377

Estimated
Canister usage

18-x10
028

I
I imp-.aieecy .5-. _____________

"U. sbututes In X. ,, Y Yb I Gamma Sources

CUMWd From - -Nominal Bounding Fuel nitia Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Burnup (MWd)
5

Burnup (MWd) (CO) Inventornes(Ci) lnventories(Ci)

I Photon Total
Energy Photons/sec
Group (bounding)

-

= ni b0OVnc-Ac-227
'- Ar-241

U 5a69E- 10 4 000000 391 E-07 782E-07 I Avg MeV
00OE+00 413E+00 825E+00 00150 6028E+131 0109E-02

An-242m 1 2789E-06
Am-243 3 7047E-05
G-14 2 6416E-08
Ci-36 4444tE-31
Cm-243 3 9605E-06

0 O0E+00 5 22E-04 I 04E-03 I 0C
0 00E+00 1 51E-02 3 02E4(

81610 0 00E+00 1 08E-C
81610 0 OOE+00 6989E+12

408 05 81610 0 OE+00 31250 4 713E+12

408 05 81610 0C E+00 02250 6.039E+12

408 05 5 53E-03 0 3750 2.621E+12

6 8894E-05 408 05 2 81E-02 5 62E-02 I 0 5750 4,378E+13

C-s-135
Csi137

'- Eu-154

4.2564E-06 O 74E-03 3 47E-03 I 08500 6 484E011

1.4399E+00 0 00E+00 5 88E+02 1 18E+03

1.5522E- 0 00E+00 6 33E+00 1t27E+C

Eu-155 81610 0000.00E =+06

Fe-55

-Np-237

Pa-231

408 05 816 10 000E+00 3 1275E406

408 05 816 10 3.5000 3.391E+04

408 05 816 10 5 42E-04 5-0SO0 1 441E004

4 1002E-02 408 05 335E+01 I 7.0 1 650E+03

31610E-05 408 05 1.29E-02 2.58E-02 I 1I1000 1 888E+02

1 8876E-09 4 £+.00 7.70E-07 1.54E-06

i PM-t47

-7 Pu-239

8 38400-1 1
4 6501E-04

81610 OOE+00 342E-08
816 10 00 0E+00 1 90E-01
81610 0 OE+00 5.57E+01

6 84E-08
3 79E-01

-- 408 05 81610
4 408 05 816 10

0 00E+00 2 84E-01 5 67E-01
0 OE+00 1 56E-01 3 12E-01
0 000+00 2 66E+01 5 33E+01
0 OE+00 1 26E-03 2 52E-03Pu-242

i I Ra-226
Ra-228
Ru-1106
Se-79
Sn-126
Sr-90
Tc-99
Th-229

6 53100E-02
3 091 1E-06
2 3512E-10
3 3366E-14

408 05
408 05

t 05 81610 0 OE+00 9 59E-08
e05 81610 000E+00 1 36E-11
105 81610 000E+00 999E-08
1.05 81610 000E+00 503E-03

1 92E-07
2 72E-1 1
2 OOE-07
1 01E-02
8.32E-03
1 .09E+03
3 11E-01

408 05
408 05

81610 0 0OE+00
81610 0 0OE+00

3 8056E-04
1 7868E-11

408.05 8161

Th-230 23348E-08
Th-232 4 1288E-14
Ti-208 4.3190E-08
t U232 1.1707E-07
U-233 72175E-09
U-234 6 1543E-05

408 05
408 05
408 05
408 05
408 05
408 05
408 05
Al MO.

81610 OOE+0 953E-06
816 10 .OOE+00 168E-11
81610 0 OOE+00 1 76E-05

191E-05
337E-11
3 52E-05

729E-09 1.46E-08

9 550-05
816 10 0 OOE+00 4.78E-05
81610 OOE+00 2.95E-06
816.10 OOE+00 2.51E-02
0 00 3 67E-03 2.50E-03

9 55E405
5 89E-06
5 02E-02
3 67E-03
1.36E-02

Thermal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)

a 60to+oo 1 72E+01
U-235
U-236
U-238__

tw w w w
-

1 I 408 05 81610 0 OOE+00 6 1
A. __. . T_. .

, _ _ _ _ _ _ _ _ _,

408 05 0 00
408 05 81610

7.00E-04 7 OOE-04
1 09E+03
1 13E+03 I

Total ITotal

.BU

Template Selection Summary
From SFD Used

Reactor Moderator HEAVY WATER HEAVY WATER

Fuel Cladding ALUM ALUM
SOL HM Constituents U U

tBOLEnrnctment% 4488296013 40to100

jBurnup Summary (MWd)' _

From SFD T Estimated

Basis for Parameter Differences-

Basts for burnup used In estimate:

I

Nomrill F
Boundeng

408 OS nal hmpa coublxed ttm te heavy metl mss tdestryed
81s 10 bTaW assnred b be tbMeemal 8,W

iChecks

I Estenated Bumupl
Butnu Mutigil I Given Bumup Estinated EOL H Given EOL HM

i L Nominal O_ _ _ 1 ool
Bounding I 049 _

'Reactor utdown. core removal, storage shlpphng or other date contiraing thal Irrackation ceased tor fuel

'Total burnuP for all a associated with this worksheet must be dvlied by S0L heavy metal mass to get speclic bumuiP values (ldlMT)

l
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- Revision 0

March 2003
Page D-361 of D-585



Fuel Radionucide Inventory Worksheet
L Fael and Template Inforiumboni °

Fuel Name FRlt TUBES (U308 LEU) GERMANY
SNF IO Ce 999

Fuel Units & Descr 3- CONCENTRIC TUBES
Heavy Metal Mass BOLt3038kg. EOL3 008kg
ROD Stoage Site: SRS

'Fued decay start date. 1998
Estimates is of 2030

Template HFBR (Heavy Water Aluan. 10to20%. U)
'Template Bumnup(MWd). 15

Template BOL Heavy Metal Mess (MT) 0 00034251
Template Decay Tine 25 years

Estimated
Canister usage

t8'x10'
013

I. Estirnatesa s m x, xs b Y. Yb Gamma Sources

Photoni Total
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)
2 

Burnup (MWd) (Ci) Inventories(Ci) tnventones(Ci) Group (bounding)
Ac-227 1 4973E-09 28.23 5646 0 00t+00 423E-08 8 45E-08 Avg MeV
An-241 2 6120E-02 28.23 5646 0 00E+00 7.37E-01 1 47E+00 0 0150 S.075E+12
Am-242m 8 7133E-06 2823 5646 0 00E+00 2.46E-04 4 92E-04 00250 1 053E+12

6 3930E-06 2823 5646 0 008+00 1 81E-04 3 61 E-04 00375 9236E+11
7 1 67E-06 00575 I 001E+12

3 36E-33 0 0850 5.923E+111
Cn-243 I IOE-04 01250 3.955E+11
Cmi-244 9 0867E-05 __4072250 5.112E+ll
Co-60 8 4667E-06 28 23 5646 2222E+11
Cs-134 3 9760E-04 28 23 56.46 0 00E+C .+12
Cs-t35 4 8607E-06 2823 5646 0 00E+00 I 37E-04 2.74E-04
Cs-137 1 8020E+00 2823 5646 0 008+00 5 09E+01 1 02E+02
Eu-154 1 3960E-02 2823 5646 0 00E+00 3 94E-01 7.88E-01 1 7500

56 46 0 00E+00 5 73E-02 1.15E-01 2 2500 1 035E+0S
I 05E-02 2.11 E-02 2.7500 1 491E+04

1-129 7 1600E-07
1 99E-01
4 04E-05
4 19E+00
2 15E-04

3 5000 2 861 E+02
1 135E+02 UKr-85 7 4133E-02 28 23 56 46 0 00E+00 2 09E+0

NP-237
Pa-231
P5-21 0
Pm-147
Pu-238
Pu-239

3 8020E-06 28 23 56 46 0 OOE+00 1 07E-04
3 7020E-09
1 4067E-13
1 2360E-02
5 3133E-03
1.0313E-02
5 4153E-03

28.23 56 46 00OE+00 1 05E-07 2 09E-07
28 23 56 46 0 00E1+00 3 97E-12 7 94E-12

0 0E+00 3 49E-01 6 98E-01
3 0E4-01 Li

Pu-240
Pu-241
PU-242
Rta-226
Ra-228
Ru-106

2.9540E-01 2823 56 46 0 000E+ 8.34E+00 1 67E+01
3 0713E-06 2823 56 46 0 0E+00 8 67E-05 I 73E-04

6 46 0 00E+00 1 68E811 3 36E-1 1
9 45E-13

Se-79 12533E-05 2823 56 46
Sn-I 26 11393E-05 2823 56 46 0 00E+00
Sr-90 1 6333E+00 2823 56 46 0 o0E+00 4 61E+01 9 ,2E+01

123E-02 2 46E-02
6 1tE-11

Th-230 I
Th-232 22773E-14 28 23
TLnOfl 7 tnAt7rJt0 OR 71 CA .m 0 w8E+00
U-232 I 9833E-08
U-233 6 0453E-10

oo ov ou.su

,, -AA . 1. -. AA_-R n nnF-r

U-235 -25335E-06 2823 000 1.30E-3 122E-03 t.30E-0
U-236 1 300oE-05 28 23 5646 0 wE+00 3 67E-04 734E-0
U-238 -1 4207E-08 28 23 0 0 820E44 8 19E-04 820E-0

Thermal Power
Ntominal Heat Bounding

Output Heat Output
(Watts) (Ws)
8.05E41 1.21 E+00

Total Total

*3

Y-90 1 6340E+00 28 23 5646 0.00E+00 4 61E+01 923E+01
Othe FRadionucides 4 83E+01 9 66E+01
Il. Ter Selection Surinnry, Bunsu ummary, and Checks -

Temprte Selecbon Summary
From SFD Used Basis tor Parameter Differences:

Reactor Moderator HEAW WATER HEAVY WATER
Fuel Cladding AWM ALUM

SBOL HY ConstMunnts U U
BOt Enrichmnt % 19 73 10 to 20

Bumup Summary (MWd)' Basis tor bumup used in estimate:
From SFD Estimated

romins i 0.25 2823 7 oniln burup caxhaed troi Sie theavy metal mass des"
Boundlng 5846 B4 a bump assrted Is be lwxe nofmal buntj.s

Checks

Estinated Bumupl
BumupY G iven Bumup Estimated EOL HM/Gtiven EOL HM

1omi3l 12t 11331
Brudig 0 G

'Reactor shutdown. core removal. storage, shipping or other date conirming Mtat adaibon ceased lor tuel

'Totai bumup for all fuel associated wdth thfs woisheet must be divided by MOL heavy metal mass to get specfic bu.sup values (MWdMT)

j
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Fuel Radionuclide Inventory Worksheet
.L Fuel and Template Infrtio >s s

Fuel Name FRM (UALX HEU 45%) GERMANY
SNF ID# 805

Fuel Units & Descr 50 - MTR TYPE
Heavy Metal Mass BOt =28 18kg EOL=23 47kg
ROD Storage Sate SRS

'Fuel decay start date 1995
Estimates as of 2030

Template ATR (Light Water. Alur. 6010 I 00% U)
'Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass () 0 00116689
Temolate Decay Tlime 35 years

Estimated
Canister usage:

182X10

k� ii. Estimates " . m ,X. X, b y. y, [ Gamma Sources
I . _PA_ . Total

CilMWd From Nominal , Bounding Fuel Initial Activity Nominal Fuel , Bounding Fuel
Template Fuel Bumup (MWd)' Bumup (MWOd (Ci) Inventories(CI) I Inventories(Ci)

Energy Photons/sec
Group (bounding)

Ac-227 4.460t46 8,920 92 0 OE+000 8 95E-06 1 79E-05 Avg MeV
4,46046 8,92092 OOGE+00 I 13E+01 2.25E+001 OOtO 6570E+14

3 9624E-07 4,46046 8,920 92 OOE+00D 1 77E-03 3 5
1 4880E-06 4,460.46 8.920 9

C-14 5 7053E-09 4,46046 s 1276E+14

Ct-36 1.31 24E-32 I 17E-28 OBo50 7691E+13
e � ^A^.

Cm-24-4
1 1419E4- E+00 5 09E-04 1 02E-03 01250 5080E+13

0 92 0.00E+00 7 37E402 1 47E-01 02250 6640E+13

CoO60 8.920 92 0 00E+00 3 30E-03 6 61 E03 0.3750 2.889E+13

Cs-134 .4,60.46 8.920 92 0 OE+00 9 12E-02 1 82E-01 0.5750 4774E+14

Cs-' 4,460 46 8,920 92 0.00E+00 1 54E-02 3 08E-02 e.500 5 831E.12
446046 A t920 92 w OAn..n O O A Al t+0 1.28FE04 1 2lqo Itt-20E+12

_ ----- ...... --- 1 0 _ __ ___ __ ___

7.3230E403 4.460 46 8,920 92 0 00E+00 3 27E+01 6 53E+01 1 7500 1_ 587E+1t
5 9259E-04 4,460 46 8,920 9 lo 1 327E.07

Fe-55 2 2791 E06 4,460 46 8,920 0 3 1 267E+07
1H-3

-129

KJ r-85
U , Np-2a

1 9698E-03
75

4.460 46
4.460 46
4,460 46
A 46n A.

D 3 36E-03 6 72E-03 5 0000 3010E+03
3 5000 7365E+03

O 92 0 OOE+00 1 84E+02 3 67E+02 7 0000 3.294E+02
6 090 09 o Y8.S0 A 97E-02 8 54F-02 11 foor, 674E0

3 9379E-09 4.460 46 8,920 92 0 0E.+00 1 76E-05 3 51 E-05
3 311 I 5EIn A A44 A4 509o09n C

Pm-1 47 9 2402E-04 4,460 46 8,920 9
i Pu-238 1 6217E-02 4,460 46 8,920 9

N Pu-239 4 2810E-04 4,460 46 8,920

o. ,

1 91E+00 382E+80

Pu-240 2 4333E-04 I 1 09E+00 217E+OO

Pu-241 +00 724E-01 1 45E+02

Pu-242

3 1019E-14
2 1225E-10
1 2930E-05
1 1571E-05

4,460 46
4,460 46
4,460 46
4,460 46
4,460 46

8,920 92 0 0OE+00 1.62E-03
8,920 92 0 0IE+00 4 02E-06
8,920 92 0 OOE+00 1.38E-10
8,920 92 0 08E+00 9 47E-07

3-24E-03
8 04E-06

Se-79
Sn-126
Sr-90

Tc-99

8,920.92 0 O0E+00 5 16E-02 1 03E-01
8,92092 0 00E+00 601E+03 1.20E+04
8,920 92 0 OE+00 1.88E+00 3.77E+O0
8,920.92 0 00E+00 553E-08 I 11E-074.460 46

8.3497E-08 4.460 46 8,920 92 0 0
3 8T719E.tA A A44 A4 A8.90 99 n O

L
Tl-208 4 0414E-08 4,460 46 8,920 92 0 0

U-232 1 0948E-07 4,46046 8,92092 00
U-233 3 6275E-09 4,460 46 8,920 92 0 C
U-234 1 8562E-04 4,460 46 8,920 92 0 C
U-235 -2 7235E-06 4.460 46 0 00 2..

OE+OO 41 Thermal Power

Nomnmal Heat - Bounding
Output-. -R Heat Output
(Wat) Watls)
7.46E.01 1A4E+.02

Total Total

T4E

U-236
U-238
Y-90

1.5493E-05 4,460 46 8,920 92 0 I
*42851E-09 4,46046

0 1 52E-02 2 74E-02
00 6 91E-02 1 38E-01
0 5019E-03 5 21E-03
o3 6 01 E+03 I 20E+04

6 10E+03 1 22E+04
1.3475E+00 4,4604

Other Radionuclides
IU1. Tesnptate Selelmson Swialmy,av Burnm (Ilcics

-i Template Sele'on Summary _
U Frnom SFD Used Basis for Parameter Difterences

Reactor Moderl UGHTWATER i LIGHT WATER a Temrpale was used lor IteV Mtdog ressons
Fue CddIng ALUM I ALUM ltd maaces ATR Temptate or at bat one parameter lemclnemtl =aksig ATR a reawle

BOL HM Constituents I U IId

I-1
BOL Enrichrment % 44 97952648 6010100 [

Bumup Summary (MWd)
5  

Basis for bumup used in estimate
From SFD Estinated

Nominal 868661 4,460 4,aetal bumup calaiated tom the It metal mass desftye6
Bounding 8 920 9Bi bums sasted b te twce nomrnal bttme

Checks

EstImated Bumup/
Bumup M It I Given Bumup Estimated EOL NM/Given ECL NM

Nominal 0.50 6S.0
Boundmng 1 01 _1

'Reactor shutdown, core removal, storage, shlppisg or other date cornfming tiut Inradabon ceased for huel
2
Total bumup for atluel associated wrie ths worksheet must be doided by BOL heavy metal mass to get specfic bumrp values /MWdMTi
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Fuel Radionucide Inventory Worksheet
L Fuel and Template Info. tiout ,' t

Fuel Nwme FRM (UALX HEU) GERMANY
SNF ID #e 806

Fuel Units & Descr 31 - MTR TYPE
Heavy Metal Mass B0L=6.395kg, EOL=3 171kg
ROD Storage Ste: SRS

'Fuel decay start date: 1995
Estimates as of. 2030

Template: ATR (Ught Water. Alum. 60 to 1O%. U)
'Template Bumup(MWd): 367.2

Template BOL Heavy Metal Mass (MT). 0 00116689
Template Decay Tune: 35 years

Estimated
Canster usage:

1j 29

11. Fsimates m x II X X. b Y. Y- Gamma Sources

Photon Total
CiMWd From Nommnal Bounding Fuel Innial Activity Nominal Fuel Bounding Fuel Energy Photonslsec

Radionuclide Template Fuel Bumup (MWd)O Bumup (MWd)' (Ci) Inventorles(Ci) Inventories,(C) Group (bounding)
Ac-227 2 0066E-09 3,053 19 6,05647 0 00E+00 6 13E-06 1 22E-05 Avg MeV
Am-241 25251E-03 3,05319 6,05647 OOOE+00 7716.-GO I 53E+01 00150 4461E*14
Am-242m 3 9624E-07 3,05319 6,05647 0 00E+00 1 21E-03 2 40E-03 0 0250 9263E+13
Am-243 I 4880E-06 3,05319 6,05647 000E+00 454E-03 901E-03 00375 8051E613
C-14 57053E-09 3,05319 6,05647 OOOE+00 174E-05 346E-05 00575 8666E+13
Ci-36 1 3124E-32 3,05319 6,05647 OOE+00 401E-29 795E-29 00850 5221E613
Cm-243 11419E-07 3,053 19 6,05647 OOOE+00 349E-04 692E-04 01250 3.449E+13
Cm-244 1 6522E-05 3,05319 605647 000E+00 504E-02 1 00E-01 02250 4508E+13
Co-60 74047E-07 3,05319 605647 OOE+00 226E-03 448E-03 03750 1961E+13
Cs-134 20455E-05 3,05319 6,05647 OOOE+00 625E-02 1 24E-01 05750 3241E614
Cs-135 34477E-06 3,053 19 6,056 47 OOE+00 1 OSE-02 209E-02 08500 3.596E+12
Cs-137 1 4365E+00 3,05319 6,05647 006E+00 4 39E+03 870E+03 12500 1 915E.12
Eu-154 73230E-03 3,05319 6,05647 0OOE+00 224E+01 444E+01 17500 1078E.11
Eu-155 59259E-04 3,05319 6,05647 00OE+00 1 1E+00 359E+00 2.2500 go9 0606
Fe-SS 22791E-06 3,05319 6,05647 0OOE+00 696E-3 1 38E-02 Z7500 8.600E+06
H-3 19698E-03 3,05319 6,05647 006E+00 601E+00 119E+01 35000 4982E603
1-129 7 5300E407 3,053 19 6,05647 0 OOE+00 2 30E-03 4 56E-03 50000 2036E+03
Kr-85 41176E-02 3,05319 6,05647 006E+00 126E+02 249E+02 70000 2226E+02

_237 9 5752E406 3,053 19 6,056 47 0 00E+00 2 92E-02 5 B06-02 II ttoo 2484E.01
Pa-231 39379E4-9 3,05319 6,05647 OOE+00 1220E-05 234-05

a-210 3 3115E-10 3,053 19 6,05647 000E+OO 1 9 -16 2 01 E6-0
PF-147 9 2402E-14 3.05319 6,05647 OOE+00 2682E+00 5 60E+-0
Pu-23 1 6217E-02 3,05319 6,056 47 0 OOE+00 4 95E+01 9 82E+3 1
Pu-239 42 1571-04 3,05319 6,05647 0 0061+00 536-02 2759E+00
Fu-240 2 4333E240 3,053 19 6,056 47 0 OOE+00 7 43E.1 1 1 47E+03
Pu-241 1 6242E-042 3,05319 6,056 47 0 OOE+00 4 96E+01 9 84E+5 0
Tu-242 3 6329E407 3,053.19 6.05647 000+00 1 3 E-03 2 20E-03
Fa-226 9 01 14E-I10 3,05319 6,05647 0 0OE+00 2 75E-06 5 4E-046
Ra-228 3,1019E-14 3,05319 6,056 47 0 OOE+00 947E-11 1 88E-10
Ru-106 2 1ZS5E-10 3,05319 6,05647 0OE+00 6 -4825407 1Z29E486
Se-79 I 2930E405 3.053 19 6,056 47 0 0OE+00 3 95E4-02 7 3E-042
Sn-126 11571E-05 3.053 19 6,05647 000OE+oO 3153E42 7 01E-052
Sr-90 I13472E+00 3,053.19 6,05647 0OOOE+OO 4.1 1E+03 8t16E+03
Tc-99 4 2239E_44 3,05319 6,056 47 0 O6E+o- 1129E+00 2 56E+au
ThZ- -2407E-11 3.053.19 6,056047 1 068E+08 3-79E408 751 E-08
Th-3 8 3497E4 3,053.19 6,05647 0O6E+00 24ssE-04 906E-04
Th-232 38I371 E-1 4 3 053.19 6,056 47 O OOE+OO I 17E-10 2 32E-1 0
T-208 4 0414E-08 3,053 19 6,056 47 0 OOE+OO 9.03E-04 2 45ET4a
U-232 I 094BE407 3,053 19 6 056 47 0 OoE+oO 3.34E404 6 63E404 Therrna-l Power
U-233 3 6275E409 3,053 19 6,056 47 0OoOE+oO I 11E405 2 20E405 NominaltHeat Bounding
U-234 e 8t52E4r 4 3 053 19 6,056e47 cOoOE+oO 5 67E-01 I t2E+oO Output HeatkOutput
U-235 -2 7235E406 3,053 19 0 00 I.26E402 4 28E403 I 26E402 (Watts) (Watts)
UL-236 1 5493E405 3,05119 6,05647 0OOOE+oO 4 73E402 933E402 5 11E+01 1.01E.02
U-23B -4-2851E409 3,053 19 0 00 t 91E404 It78E404 191E404 Total Total
Y-90 1 3475E+00 3,053 19 6,05647 0OOOE+OO 4.t1 E+03 8 16E+03
Other Radionticildes 4 18E+03 8 29E+03

JIL TeipteSelctionSunwry, Burnup Surnymar ndChecks - =-, 4

Template Selection Summary
From SFD Used Basis for Parameter Defferences:

Reactor IModetor UrfWATER ULGi1T WATER
Fuel Cadding ALUM ALUM

BOL HtU Constituents. tJU
BOL Enrichment % 91 10863593 6010 100

Bumup Summary (MWd)f Basis for bumup used in estimate:
From SFo Eate j

Nominal 3.053 19 NMma Wrrse calcjaled from Ithe heavy metal mass destoyed
Boundng 6 056 47 Bdrstg bam caulated Lasaig at BOL heavy metal nbved.

Checks
Estimated Bumup1

Burmup Multiplier Given Bumup Estimated EOL HMvGiven EOL HM
Nominal 1 521 06

Bounding 301
'Reactor shutdown, core removal, storage. shipping or other date contirmrg that irradason ceased for biel

'Total bumup for an fuel associated with his worksheet must be dvkded by 60L heavy metal mass to get specific bumup values (MWdUfT)

-. j

I I

-

I

D0E/SNF/REP-078
Revislofi 0

March 2003
Page D-364 of D-585



Fuel Radionuclide Inventory Worksheet

FadandTempate jinfsfRmaon
Fuel Name FRR ASTRA (U308-LEU) AUSTRtA

SNF ID# 556
Fuel Units & Descr 4 - MTR TYPE
Heavy Metal Mass OL- , E601-6 96kg
ROD Storage Site SRS

'Fuel decay start date 2010

Estimates as of 2030
Template ATR (LIght Water. Alum. .60 10 0' U)

"Templatet Surup(MIWd). 367.2
Template OL Heavy Metal Mass (M-.: 0.00116689

Estimated
Canister usage

18'x10,
7 -011

if *5'-. In m - X. - x, b Yn. Yb I Gamma Sources
-- L. .

Photon Total

CiUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

- Template -Fuel Bumup (MWdi' Bumup (MWdf ' (Ci) -- Inventonea(CI) lnvernornes(CI) Group (bounding)
F^nuclzSe � 6,912
Ac-227 6 6313E-t0 6,59126

Arn241 2.0060E-03 6,591 26
6,591.26 -. 37E.06 1 326.01

1.32E+Ot I 32E+Ot S953E.t4

e_ 
e c n 4 e

126Arn-242m El7 6,59
E-06 6.591

zt, 2 80E-03 2 80E-03 0 0250 1.447E+14
n o9r21E 9 82E-03 00375 12S2E1t4F+tKAr.^-92A CTVU r V - LW

A~~~ ~ IA A

C-t4 S7135E-09 6,59126 6S9t 26 OUE+UO

Co6 - 1.3124E-32 6,59126 6,591 26 0 OE+O0
3 _ 0 55 Z52E+14

00850 8 168E+138 65E-29

Cm-243 1 6443E-07

Cm-244 2 9330E6-5
- -- re ^A

e onx ne n An; .n I 08E-03 0 20
1.26 6,591 26 -
It2 6,59 26 ra t

u uot-
1 93E1-01 _
3 StE402 _

Cs-134 31563E-03 6,59126 6,591.26 000O+00 208E+01 208E+01 05750 5.004E+14

Cs-35 3.4477.'06 6,591.2 26 OOE+00 227E402 2.27E402 0 8500 8460E+12

Cs-t37 203t3E+00 6,591 26 6,59126 0006+0 t134E+04 1.34E+04 12500 4831E+12

Eu-S4A 245t3E-02 6.59126 6,59126 OOOE+O 1 62E+02 1 62E+02 17500 2217E+11

Eu-tSS 4 81755 43 6.59126 6,59126 0.0+00 3 18E+01 3.18E+01 22500D 5 45E+07

' Fe-SS 12397E-04 6,59126 6,59126 0 OOE+00 8 17E-01 8 17E-01 27500 tOE+07

4a-3 25697E6.3 6.59126 6,59126 0 0OE+00 301E+0 3401 E1 - 3soo SO5tE+v^4

I-t29 795372800 7 6.59126 6,591 26 000E+00 4.96E.03 4396E-03 7OOO 2856E3

Kr-85 I10650E-01 6.5t6 659126OOEO 7.15E+02 7 15E+02 70o3tt-2

NP-237 
656E0 6St6 65t6 On+O 604 30E4-2 ttoo0v^ 3534E+Ot

Pa-23t 2 0359E-49 6.591t26 65t6 OE+O d3 4E-0 134E-0

Pb-2tO0 4 9728E-1tt 6,591 26 65t2 OOEO28E4.' 3.28E47

Pm-147 48502E-42 6,591 26 6.59126 0OE+OO 3 20E+02 320E+02

Pu-238 I 8254E-02 6,591 26 6,59126 O.OOE+OO 1 20E+02 120E+02

- Pu,-23 42810E-04 6,59126 6,59126 022OE +OO 2.82E+00

Pu-240 24368E-04 6,59126 6,59126 000E+00 1 61E+00 - 1 E11+OU.

1 Pu-241 33415E-02 659126 6,591 26 00O+O 220E+02 220E+02

Pu-242 3 6329E-07 6,59126 6,59126 0 O0E+00 2.39E-03 2.39E-03

L Ra-226 22854E-10 69126 6,59126 0OE+600 151E-06 1.51E-06

Pa-228 12426E-14 6.59126 6,59126 0OOE+OO 819E-11 819E-11

Ru-106 6 3S9E-06 6,59126 6.526 6 0006+00 419E602 4 19E-02

c 1 7126 6,59126 0 006+0 8 52E-02 8 52E-02

Sn-t26 1.S74E45 6,59126 6,59126 00E+00 7634-02 763E-02

Sr-90 1924E+00 6,591 26 6.59126 000E+OO 127E+04 127E+04

Tc-99 42239E404 6591 26 6,591 26 00OO+OO 2 78E+00 2 78E.0

Th- 50953-2 6.5926 6,5926 000+00 336-08.51 6 0 D+00J 3 36E-08

Th-230 E-08 6,59126
:..rV I 97F-10 1-27E-10

Th-232 1 9270E-14 6,59t26 usai,= UWCTW

Tl-2u3 46024E-08 6,59126 6.526 6 0006.0 30304

\ U-232 1 2582E-07 6.59126 6.59126 0OOE+00 829^c Thermal Power
_ .

7.^s#~~~~- - - -~ A ^ , A 1Ql -9fi OOUL+UU I /Vt=-VZ) -- I -
| | E<A o r74.7 6 s9t26I - - -1-

U-234 1.84E-04 6;59126 6.59126 Ow^+'0 1 +0 1 22E+u

U-235 -2 7235E-06 6,59126 000 2776-02 976-3 277E4-2

1U-236 1.5493E-05 6,59126 6.591 26 0006+00 1.02E-01 - 1.02E-01

U_ -233 *428514-09 6,59126 000 280E-04 2.52E-04 2.80E-04

Y-90 1 9254E+00 6,59126 6,591126 0006+0 127E+04 127E+04

Other Radionuclides 127E+04 127E+04

Nomina Hea Sondn

Output Heat Output
1 (W7tts) 1 (wats)
1Totl Tota2

Total Total

I :

V
i

V
I

im.Template Su
L!ernpurte Selection Sumrr

-yB_-pSun--rysnd Checks t- 7--

-- I - r.4f- --
From SFO U us w

Reactr Moderator UGH r WATER LIGT WATER The TenpTale was ised kr 1he kilwng teaSOi

Fuel Clddmg ALUM ALUM li i atches or Dt paaelers except emtdsrre (rudtceini

OL HU Constituents U U
8OL Enrichment % 60 to 100I Bumup Sur mmary (MWd) .

9 - asi,. to ten - Ua hi estimate-
- ---- --- --

From SFD Estimated
Nominal 6,59121 bun"lt epu bto bnx )

Boundmga I I 6.591261f&ladll bwgat esf aled by aswon i0 ME erO mass was bice EOL

Iceci
I

Estiated Bunmupt
Bumup Multicer Gven Bumup

Nominal 150
Bounding- 1.50S

Estimated EOL HULGiven EOL HM
1 021

I
Reactor shutdown, core rermoval storage. slipping or other date cotrnliriing that irradaticn ceased I fr Ued

"Total bumaip for an lad associated with this worksheet must be dcided by 80L heavy metal mass to get specific butru4 values (MWdUMD)

Mac20
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Fuel Radionucide Inventory Worksheet
1L Fuel and T nieInfo lri on_ y,,_g,,..,a'i

Fuel Naman. FRR ASTRA (U3SI2 LEU) AUSTRIA
SNF IDt1515

Fuel Units & Desar. 49 - MTR TYPE
Heavy Meal Mass BOL178 4kg EOL.74 602kg
ROD Storage Site: SRS

'Fuel decay etu datq 2010
Estimetes as of: 2030

Template. ATR (Light Water. Alun .60 to 100 %, U)
'Template Burrup(MWd): 367 2

Template BOL Heavy Metal Mass (MI): 0 00116689
Template Decay Time' 20 years

Estimated
Canister usage:

18"xlO'
r 204

II. Estimates . m b b Y. Yb Gamma Sources

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

Radionuclide Template FuelBumup (MWd)2 Bumup(MWd)' (Ci) Inventones(CI) lnventonesiCi) Group (bounding)
Ac-227 6 6313E-10 3,59631 7.19261 0 OOE+00 2 38E-06 4.77E-06 Avg. MeV
Am-241 20060E-03 3,59631 7,19261 000E+00 721E+00 1 44E+01 00150 7.592E+14
Am-242m 4.2429E-07 3,59631 7,19261 000E+00 1 53E-03 305E-03 00250 1579-+14
Am-243 14899E-06 3,59631 7,192 61 000E+00 536E-03 1 07E42 00375 t377E,14
C-14 5-7135E-09 3,59631 7,19261 0 00E+00 2 05E-05 4.11E-05 00575 1 475E+14
Ci-36 1.3124E-32 3,596 31 7,192 61 000E+00 472E-29 944E-29 0.0850 8.913E+13
Cm-243 1 6443E-07 3,59631 7,19261 0 00E+00 5 91E-04 1 1BE-03 =01250 6031E+13
Cm-244 29330E-05 3,596 31 7,192 61 000E+00 I 05E-0 2 E4-01 02250 7690E+13

-

-j

7,192 61 000E+00 1 91E-02
7,19261 OOOE+00 1.14E+01
7.19261 000E+00 1.24E-02
7,192 61 0 OOE+00 7.31 E+03
7.192 61 0 00E+00 8 82E-01

3 83E-02 0.3750 3.348E+13
2 27E+01 1 0.5750 5S461Et14

9232E.12
Cs-137 2 0313E+00 3.5
Eu-154 2 4513E-02 3.596 31
Eu-1 55 4 8175E-03 3596.31 7.192 61 0 00E+00 1.73E+01 3 47E+01 2.2
Fe-55
K-3
1-129
Kr-85
Np-237
Pa-M3

1.2397E-04 3,59631 7,192 61 OOOE+00 446E-01 892E-01 I 2z7500 1 200E+07
4 5697E-03 3.59631 7,19261 OOOE+00 1 64E+01 3L29E+01 3 5000 5.525E+04

7,192 61 000E+00 2.71iE-3 542E-03 5 0000 3171 E+03
7 80E+02 7 0000 3 503E+02

11 oco 3 928E.01
2 0359E-C

U
L

Pt-21 0 4 9728E-1 1 3.596 31 7.1
P-1247 4 8502E4-0 3.596 31 7.192 61 0 00E+00 i 14E+02 3 49E+02
Pu-238 1 8254E-02 3.596.31 7,19261 000E+00 6 56E+01 1.31E+042
Pu-239 4 281OE-04 3,59631 7,19261 000E+00 1 S4E+00 308E+00
Pu-240 25436-E14 3,59631 7.19261 000E+00 8376E-01 1 75E+00
Pu-241 343415E-02 3,59631 7.19261 0.00E+00 1 20E+02 240E+02
iM-242 3 6329E407 3,596 31 7.192 61 000DE+00 1 31E403 2 61E403
Ra-226 2 2854E-tO0 3.596 31 7,192 61 000DE+00 8 22E407 1 64E406
Ra-228 I12426E-14 3,596 31 7,192 61 0 00E+00 4 47E-1 1 8 94E-11I
Ru-106 6 3589E406 3,596 31 7,192 61 0 00E+00 2 29E402 4.57E42
S8-79 1 2933E-05 3,596 31 7,192 61 000OE+00 4 65E42 9 30E402
Sn-126 I11574E405 3,596 31 7,192 61 000DE+00 4 16E402 8 32E402
Sr-90 1 9248E+00 3,596 31 7,192 61 000DE+00 6 92E+03 1 38E+04
Tc-99 4.2239E404 3,596 31 7,192 61 000DE+00 1.52E+00 30D4E+00
Th-229 S 0953E-12 3,596 31 7,192 61 0 00E+00 I 83E-08 3 66E-08
Th-230 4 1885E408 3.596 31 7,192 61 0.00E+00 I151E404 301IE-04

1.9270E-14 3,596 31 7.192 61 000E+00 693E-11 1 396-10
4 6024E-08 3.59631 7,19261 O.00E+00 1 66E-04 3 31E-04
1.2582E-07 3.596 31 7,192 61 0.00E+00 4 52E-04 9 05E-04 Thermal Power

-06 1 86E-05
U-234

Nominal HWt Bounding
Output Heat Output
(wafts) (Wats)U-235 -2.7235E-C

U-236 1.5493E-05
U-238 -4.2851E-09
Y-90 1 9254E+00
Other Radionuclides

_ : _ : _ _ :

1.11E-01 78.57E+0 i 71 E+02
Total Total

fl.Tn te Selec-tionSu * n* andiheclks -,-i ->> - .-~x
Temptate Selection Sumrmary ' _ __'

From SFD Used Basis for Parameter Differences:

Reactor Modandt or-UE AE UGHWT WATER This T .te was eC tMr the tr reasos
Fwil Ct dcdig ALUM Pt ALfuTs d mat~es on all parwmefs exxpt wenE rt

BOL HU Constituents U U
0OL Enrctmnent % 8 4375 60 to t100

Bumup Summary lMWdf Basis for bumup used in estimate:
From SFD Estatd

Nominal 3,596 3 Ii rm bp caAaiet iro the heavy metal mass desroyed
Bounding 7,192 61 WSrnu assuelt is be bi nonvnal tburnt

IChecks

Ij

flA -a M.Ifta-l I r.sN-R -.mu

Nominal ,
Bounding

0 1
-1

Estimated EOL HWIGIven EOL HM
I Io001

, _ _ _ __ ,, _ .

'Reactor shutdown, core removal, storage, shipping or other date confirmrig that tisadabon ceased for fuel

'Total bumup tor all fuel assocIated with ths wocksheet must be dvided by BOtL heavy metal mass to get speafic burrup values (MWdMT)
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Fuel Radionucide Inventory Worksheet

I .)Fuel and TeMplate liall-iatin> -simte
LFuel Name FRR AS~h UALX-HEU) AUSTRIA 'Fuel decay StaW date 2010 Caite= sagE

SNF ID# 654 Estimatesasol 2030 18"x10

Fuel Units & scr, 2 - MTR TYPE Template ATR (Ught Water. Alum, 60 to 100%. U) - 008

Heavy Metal Mass. BO2.0 - 4Rg- EOL-0 1-g "Template Bumtup(MWd) 367.2

ROD Storage Site- SStS Template BOIL Heavy Metal Mass (MT): 000116689
! T .m niitelasy Tine 20 years

. F-stinutes - In X. X . b Y. Yb Gamma Sources

Photon Total

Ci/TWd From Nominal Bounding Fuel inittal Activity -Niominal Fuel Bounding Fuel Energy Photonsfsec

Radionude -Template - Fuel Burup (MWd9 Bumup (MWd)' * (Ci) inventores(CI) InventoneS(CI) Group (bounding)

L R Ac-227 66313E-10 1894 37.88 0OOE+00 1 26E-08 251E-48 Avg MeV

Am-24t 20060E43 1894 37 88 00OE00 3 80E-02 7 60E-02 0 0150 3999E+12

Am-242m 42429E47 1894 3788 000E+00 804E-06 1 61E-05 00250 8315E+1t

Am-243 t 4899E-06 1894 37888 000E0 282E-05 564E-05 00375 7253E1

C-14 57135E-09 1894 3788 OOOE+OO tO8E47 2.16E47 00575 778E+11

CI-36 1.3124E-32 1894 3788 000E+OO 249E-31 497E-31 00850 46941+11

Cm-243 1.6443E-07 1894 3788 0OOE+00 3 11E-06 623E-06 01250 3176E+11

Cm-244 29330E-05 1894 37.8 000E+OO 5 56E4 1118-3 02250 40508.11

Co60 53186E-06 1894 37.88 OE+oO 1 01E-04 201E-04 03750 1763E+11

Cs-134 31563E-03 1894 37.88 0 DOE+00 5 98E2 t20E-01 05750 2876E+12

Cs-135 34477E-06 18.94 3788 OOOE+00 6.53E5 1.31E-04 08500 4862E+10

Cs-137 2 0313E+00 18 94 3788 0D o3i85 E+01 7 69E+01 12500 2776E+10

Eu-154 2 4513E-02 18 94 3788 0 OOE+OO 4 64E-01 929E-01 17500 1 274E+0

Eu-155 48175E-03 1894 3788 OOOE+00 912E-02 t82E-01 22500 11180.0

Fe-55 1.2397E-04 1894 3788 0OOE+00 2 35E-03 4 70E-03 27500 6.320E+04

H-3 45697E-03 1894 3788 DOOOE+O 866E-02 1 73E-01 35000 2903E+02

*-129 7 5300E47 18 94 37.88 0 OOE+00 1 43E-05 2 85E-05 5.0000 1 642E+01

1 r-05 tO850E-01 18.94 37.88 OOOE+OO 205E+00 4ttE+00 70000 18138+00

K8237 955611E6 18.94 3788 0OOE+OO I 81E-G4 362E-04 110000 2032E-01

Pa-23t 20359E6 9 18E94 37 88 0 00E+00 3 86E-08 7.71 E-08

Pa-210 49728E-11 1894 3788 0OOE+00O 942E-10 1 88E-09

Pm-147 48502E-02 1894 3788 OOOE+00 919E-01 t84E+O

P t.8254E-02 1894 3788 OOOE+OO 346Et 691E-01

Pu-239 42810E44 1894 3788 OOE+00 8 11E-03 1 62E-02

Pu-240 2 4368E-04 18 94 37.88 08+00 4 62E-3 9 23E-3

Pu-24t 33415E42 1894 3788 000E+00 6 33E-01 1.27E+00

Pu-242 3 6329E-07 18 94 3788 0 008.00 6 88E406 t.8E45

S, 126 1 2574E-tO 1894 37 88 0 OE+00 4 33E-049 8 66E-049

Ra-22 192426E-14 1894 3788 0 OOE+OO 2035E-13 471E-13

R1-208 6 604589E-06 18 94 3788 0 00E+00 8720E741 24E4

Sr-79 122933E5-0 1894 378 .OOE+00 2 45E-04 47-06o4r

! Sn-126 21157409 1894 37.88 OOE+00 2.14 48338-084

t 18458E048 94 37.88 00080 3465E+t0 7O29E+0u

7c-99 4 2239E50 18 94 0.04 828-0 OOatOs 8WOEts.0E

Th-229 50953E-12 18.94 37 88 08E+00 9360E-04 59E-10

Th-230 4218518-08 1894 37088 22 61E+06 7393E407 ITt9ED6t

Y 192548+00 18 94 37 88 - 0 00E+00 3 65E-03 7 30E-1

Th-2e8 418OD 8372E607 1 74E306

I208 60248E-08 t8 94 378 .O+O 23E6 4 77E406 Thermal Power

UI-232 i2S825E49 t 8 94 37.88 +00 O EO 4 8 9 4 9 78E408 Nrunal BW ounding

U-233 t 5845E0E4 t8 94 370OEO 3494 6 99E403 Ou1111pd Heat Outpu

U-235 -27354 8 94 37-00 2 6E4 2 30E404 2 82E404 (Wafts) (Wafts)

U-i236 1 5493E405 1&94 37 88 O OOE+C 3E4 58E40614 3

-28-4.2851E49 18,94 00 324 31E406 3 22E406 Total Total

U-238954+0 18 94 37 88 0 OOE+OO 3 65E+01 7.29E+01

Other Radjonuckdes36E+1 
73+4

I ILT e e S Secto CSnnmaryBumP Aa nd Cecs 1 * _

1 Summa
From SFD Used Basis for Parameter Dfferens-

Reactor Moderator uG-r WATER ufH-r WWATER

Fuel Cliddngr ALUMs ~ u

BOLHtMCons tuers
SO8L Enrichment % 9315 6010 100

> Bumup Summary (1Wd)8 Basis for burnup used In estmae:

e FrornsoEstmned
Nomrnb t 18 94 Nwft" ftn csakuated hm- tlea t-eY "mtill des'

i Boundnmg| ndiiv B turrup bas uniedto bHe Mu nw" tasraub

2Total bumup for aIl fuel associated with INs wortsheet must be dvkded by SOL heavy metal mass to get speofic bunsW values (MPil/tMT)

March 2003
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Fuel Radionuclide Inventory Worksheet
L Fueli and Tenplate Inrumtioe3 ,_ .

Fuel Name: FRR ASTRA (UALX-HEU) AUSTRIA
SNF 10 738

Fuel Unds & Descr 14- MTR TYPE
Heavy Metal Mass: BOL.5 6kg, EOt14 858kg
ROD Storea Site. SRS

'Fuel decay start datea 2010
Estmates as ob 2030

Template ATR (ght Water, Aunm .6010100%. U)
'Template Bunmup(MWd): 3672

Template 8OL Heavy Metal Mas (MT): 000116689

Estimated
Canister usage:

1tx10'
1 058

Template Decay Trme: 20 years
U. Estimates , - m x b Y. y. Gamma Sources

DH*A a - -

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template FuelBumnup(MWWd) Bumnup(MWd)f (Ci) Inventones(Ci) Inventories(Ci)

rflhmfon Total
Energy Pbotons/sec
Group (bounding)Radioniuclide

Ac-227 9 32E-07 AvY. MeY
Am-241 20060E-03 70269 1.40538 0 E+00 1 41E+00
Am-242m 4 2429E-07 702 69 1,405 38 0 OOE+OO 2 98E-04
Am-243 1 4899E-06 702 69 1.405 38 0 0OE+00 1 05E-03
C-14 57135E-09 70269 1.405.38 OOE+00 401E-06

00150 1 484E+14

0 0250 3 085613
.13

Cl-36 1 3124E-32 702 69 1,405.38 0 OOE+00 9 22E-30 1 84E-29
1 6443E-07 702 69 1,405.38 0 06E+00 1 16E-04 2 31E-04 01

-J2 9330E-05 702 69

Cs-135 3 4477E-(

1.405 38 0 OE+00 2 06E-02
1,405 38 0OOE+00 374E-03
1,405 38 0 OOE+00 2.22E+00
1,405 38 0 OOE+00 2 42E-03
1,405 38 0 OOE+600 43E+03
1,405 38 0 OOE+00 1.72E+it
1.405 38 0 OOE+00 3.39E+O

7.47E-03 0.3750 6.541E+12

Cs-137 2 0313E+00

4 12E-02 0o2250

702 69

4 44E+00
4 85E-03
2 85E+03
3 44E+01
6.77E+00
1.74E-01

08500 1 804E12

05750 13676+14

12500 1 030DE12
Eu-1 54 2.4513E-02 702 69 4 728E.10
Eu-155 4 8175E-03 702 69
Fe-55
H-3
1-129
Kr-85
Np-237

1.2397E-04 702 69 1,405 38 0 DOE+00 8-71 E-02
2 69 1,405 38 0 DDE+00 321E+00 6 42E+00

z+00 529E-04

9 5561 E-06

1 06E03
1 52E+02
1 34E-02
2 86E-06
6 99E-08
6 82E+01

5 0000 6 092E+02
7 0000 6 725E+01 I
1 0000 7 537E+00

Pa-231 2 0359E-09 702.69 1.405,3
Pt-21 0 4 9728E-1 1 702 69 1.40538 0 00E+00 3 4
Pm-147 4 8502E-02 702 69 1.405,38 0 00E+00 341E+01
Pu-238
Pu-239
PU-240
Pu-241

1 8254E-02
4 2810E-04
2 4368E-04
33415E-02

702 69 1,405 38 0 00E+00 1 28E+01 2.57E+01 U702 69 1.405 38 0 0OE+00 3 01 E-01 6 02E-01

Pu-242 3 6329E-07 702 69 1.405 38

3 42E-01
4.70E+01
5 11E-04
3.21 E-07
1.75E.11

Ra-226
Ra-228
Ru-1106
Se-79
Sn-I126

22854E-10 702 69 1.405 38 000E+00 I 6
12426E-14 702 69 1,405 38 0 00E+00 8 73E-12

0 00E+00 4 47E-03 894E-03

1 1574E-05
Sr-90 1 9248E+00 702 69 1.405 38 0 00E+

1t82E-02
1 63E-02
2 71E+03
5 94E-01
7.16E-09

Tc-99 4 2239E-04 702 69 1.405 38 0 00E+00 2 97E-01
5 0953E-12 702 69 1,405.38 0 00E+00 358E-09
I 1885E-08 702 69 1,405.38 0 00E+00 2 94E-05 5 89E-05

702 69 1,405.38 00oE+00 1 35E.11 2.71E-tt
702 69 1,405.38 0 00E+00 3 23E-05 6 47E-05

,QLJO.Oo U LPJ+.AJ 0 O'iC-UO -t -1 2582E-07 /UZ bY 1,4U:.; OVI +W 0`fc4t I Iit:4 I nermal Power
_ ._ _ _ . . _ # # , , _ . _

2O0E+0(
U-234

1 81E-06 363E-06
1 t.30E-01 2 59E-01
936E-03 13E-02

Nominal Heat Bounding
Output Heam Output
(Watts) (Watts)U-235 -2.7235E6-

U-236 1 5493E-05
U1-238 -4 285t E-09
Y-90 1 9254E+00
Other Radionucides

i. Template Selection Su -7. Ba-up!
Template Selection Summary

1 09E-02 2.18E-02 I 6SE+.1 335E.0I
2 69 0 00 1 29E-04 1.26E-04 1.29E-04i
69 1,405 38 0 00E+00 t.5E+03 2.71 E.00

1 36E+03 2.72E+03
d heksi -,'-

Total Total

From SFD Used
Reactor Moderator U5HT WATER UGrHTWATER

Fuel Claddthg I ALUM I ALUM
OL HM ConstituentsI U I U

Basis for Parameter Differences: J
I BOL Enrchrnent % 9315 6010100 1

Bumup Summary (mWd)' Basis for burnup used In estimate:
From SFD Estmided -

Nomaral. 702 69 NmuWl txs Cadaled ftra the heavy rtif mans destaed.
Bouing | 1 405.38 16 gimde burp asswried to be twM nrw nma

!Checks I

I
Rm~u Mutln I Estiroated BumupfR -... - . RM ai INomlnaE Estimated EOL HM/Given EOL HM

i 1001

'Reactor shutdown, core rmwoval, storage. shipph" or other date confirming that irradcatton ceased for Ice

'Total bumup for ail fuel assocdated with this wousheet must be dvided by BOL heavy metal mass to get specitic bumiV values (MWdMl)
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Fuel Radionucilde Inventory Worksheet
Estimated

J. Fuad and Template Informution 
Canisteruatgd

Fuel Niam FFRR PMRB (GERiMAi) 'Fuel decay start date 1994 Canister usage

SNF IDI 1066 Estimateisasof 2030 81

Fuel Units & Descr 18 - ITR TYPE Template ATR (Ught Water Alium 60 to 100i. U) 075

Heavy Metal mass BOL-2 5kg EOL-2-28ag 'Template Bumup(MWd)- 367.2

ROo Store Site SRS Template BO. Heavy Metal Mass (MT) 000118689

II. Estimates, - m 
5

x Xb b Y Yb Gamma Sources

lPhoton Total

CUMWd From Nominal Bounding Fuel Inibal Activlty Nominal Fuel Bounding Fuel Energy Photonstsec

Radionuclide -Template Fuel Bumup (MWd) Burmup (Wd) - (Cl) Inventories(Ci) lnventones(Ci) Group (bounding)

Ac-227 2 WD68E-09 272.74 54548 0 E+O00 5 47E-07 1.09E-06 Avg MeV

Am-241 25251E3 272.74 54548 O0E+W0 689E-01 1.3BE+00 00150 4018E+13

Am-242m 3 9624E-07 272.74 545.48 0WE+W O B44 2 16E-04 00250 8.342E+12

Am-243 1 48BOE-06 27274 54548 0 OOE+00 4 06E-04 8 12E-04 00375 7251E+12

C-14 57053E49 27274 5454800 1O6E46 31tE-06 00575 7.805E+12

CI-36 t3t24E-32 27274 54548 0WEW 3.58E-30 716E-30 00850 4703E+12

Cm-243 11419E47 27274 545448 0OEW 311E-05 623E405 01250 3106E.12

Cm-244 16522E405 27274 54548 0 OE+00 451E-03 901E-03 02250 4060E.12

Co-60 74047E47 272 74 545 48 0 00E+00 2 02E4 4 0404 03750 1766E+12

Cs-134 20455E45 27274 54548 0 OOE+00 5 58E46Y3 I 12E-02 0.5750 2919E+13

Cs-t35 3 4477E46 272.74 54548 0 WE0+W 9 40E-04 1 83E43 08500 3.566E+11

Cs-137 14365E+00 272.74 54548 OWE+W 392E+02 784E+02 12500 1 725E+11

m Eu-154 7.3230E-03 272.74 54548 OWE+00 2 00+ 3 99E+00 17500 9 706E+09

Eu-155 59259E44 27274 54548 0008+W0 1 62E401 323E01 2z2500 811SE+05

Fe-55 2.2791E-06 27274 54548 0008O00 6.22E-04 1.24E-03 27500 7746E+05

H-3 I 9698E43 272 74 545 48 0 00E+00 5.37E-01 I 07E+00 3 500 4 492E402

*-129 753WE47 27274 54548 0 00E0 20E4 4 11E404 S0000 1.835E+02

Kr-85 411BE4 74 545 48 OW+ 1.12E4 2.25E+01 7 0000 2.009E+01

ND237 9 5752E6 27274 54548 OOOE+OO 261E43 522E43 110000 2239E+OO

Pa-23tS794 272.74 545 48 OOO0E+W0 1 07E406 2 15E406

Pb-210 33115E-10 272.74 54548 OOOE+00 903E-08 1 81E407

i Pm-147 9-2402E4 272J74 545 48 0 WOE+WO 2 52E-01 5 04E-01

Pu-238 1 6217E-02 272.74 54543 00W800 4 42E+00 8 85E+00

Pu-239 42B0E4 27 4 54584 0 WE+ 1.17E41 Z.34E401

Pu-240 243E4272 74 545 48B OWE+W0 664E402 1.33E-01

Pu-241 1 6242E42 272 74 545 48 0 00E+0 4.43E+00 8 86E+00

Pu-242 36329E47 27274 54548 O0E+00 9 91E-5 1 98E-04

tRa-226 90114E-10 27274 54548 006E+00 2 46E-07 4 92E407

Ra-228 3109E-4 27274 54548 OOEOO 846E-12 169E-11

Ru-106 21225E-10 272.74 54548 0 008+W0 5 79E-08 1 16E7

Se-79 1.2930E45 272.74 545 48 000 +00 3 53E-03 7.05E-03

Sn-126 1.1571E-05 27274 54548 000E+00 316E-03 6.31E-03

Sr-90 1.3472E+00 27274 545 48 0 WE+00 3 67E+02 7.35E+02

Tc-99 42239E44 272 74 545 48 - O0E+00 1 SE-01 2 30E-01

Th-229 12407-11 72 74 545 48 0 E+.00 3 38E-09 6 77E09

Th-230 8 3497E48 272 74 545 48 0 OOE+00 2.28E-05 4 55E-05

Th-232 38371E-14 27274 54548 000E+00 1 05E-1t1 209E-11

TI-208 4 0414E-08 272 74 545 48 0 OOE+O 1.1OE-05 2.20E-05

U-232 1.0948E47 272.74 545 48 000E+00 2.99E-05 5 978.05 Thermal Power

U-233 36275E49 272.74 545.48 0 WE+00 9 89E407 1 98E-06 Nominal Heat Bounding

U-234 I 18562-04 27274 54548 O.W0E+00 506E-02 101t-01 Output Heat Output

U-235 -2 7235E-06 272 74 0 00 5 07E-03 433E403 5 07E403 (Watts) (Watts)

U-236 1 5493E-05 27274 545 48 O0E+00 423E4-3 8 45E-03 4.56E+00 913+o00

L U-238 4.285tE9 27274 000 7.55E-05 7 44E-05 7.55E-05 Total Total

Y 9041 3475E+OO 274 5448 OWE+00 6B8+02 7.35E+02

Other Ractionucide5 r_ 

3 73E+02 7 46E+02

IIL elate Selection sunmaryl.rnup 9_r__y_ and Ch ;d ecks _

Template SeNlecion Summray
. F Used Basis for Parameter Ddlerences:

Reactor Moderator- UGHTWA1ER UGHTWATER

Fuel CIaddkg ALUM ALUM

B0.LHMConstifuents U U

BOL Enrichmentt% 9125787542 60to100

B Burnup Summary (MWd)_ Basis for burnup u_ _ in estimate:

Frm SFD Estimaed
Nominal 272 74 NM"l hmV cacuaed from ftl he melal rnass destW

1Boundi~ng 
54s 4a ScuS bnw asse ID be twice romnal Wup

2
Total burrnup for a89 fuel associated with ifis wo*akieet must be uivided by BOL heavy nretal mass to get specific burrep values (MWd'MT)

DOEISNFREP78 
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I

Fuel Radionucihde Inventory Worksheet
L Furl ad Templte Inorr/tiort.

Fuel Namern FRR MTR (UALX HEU) AUSTRALIA
SNF 10 tl 649

Fuel Units & Dascr 12 -ASSEMBLY
Heavy Metal Mass; BOL-3 32kg. EOL-3 317kg
ROD Storage Site SRS

'Fuel decay start date: 2010
EstAnates as of. 2030

Template. ATR (Light Water. Alun .60 to 100%, U)
'Template Burmup(MWd): 367.2

Temptate BOI Heavy Metal Mass (UT) 0 00116689
Template Decay Time 20 yearn

Estlmated
Canister usage:

18'x10!
I 0 50

AL. Estimaties, - ,,.I m x. x b Y. Yb Gamma Sources

Photon Total
CtiMWd From Nominal Bounding Fue Initial Acvty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionucride Template - Fuel Bumup (MWd)f Bumup (MWdO (Cl) Inventones(Ci) lnventones(Ci) Group (bounding)
Ac-227 66313E-10 341 682 005E+00 2.26E-09 452E-09 Avg MeV

1 37E-02 00150 7199E511
2 89E-06 0.0250 1 497E+11

Am-' 1 4899E-66
5 7135E-09

1 30SE+11
C-14 341 6 82 0 DOE+(
C(-36 1 3124E-32 3.41 6 82 0 OOE+uO 4
Cm-243
CM-244

1 6443E-07 341 682 000E+00 561E-07 1 12E-06
2 9330E-05 3 41 6 82 0 OOE+00 1 OOE-04 2 OOE-04 ._
53186E-06 341 682 OOE+00 I 81E-05 363E-05

1 398E+1t
8.4515.10
5721E+1O
7.3W04E+1

3 174E+10
5 177E+11

Co-60 0-o
341 682 0 00E+00 1 08E-02 215E-02 0 5750

182 OOE+00 1 18E55 2,35E-05 I 0 500 8 752E.09
1 39E+01 1 2500 4 997E.09

Eu-154 2 - 4513E-0Y2
Eu-155 4 8175E-03
Fe-55 1 2397E-04

1 67E-01
3 28E-02
8 45E-04
3 12E-02

341 6 82 0 OOE+00 4
H-3
1-129
Kr-85
NP-237
Pa-231
Pb-2110

4 5697E-03 3 41 6 82 * 0 OOE+00 1 56E-02

1 7500 2294E-408 fl
Z2500 2 012E+04
27500 1 138E.4
3 5ScO 5.307E501
50000 32O82D7Eit U
7 0000 3 650E-01
t1 t ooo 4084b

7 5300E-07 3 41 6 82 0 OOE+00 2 57E-06 5 13E-06
6 82 0 OOE+00 3 70E-01 7 40E-01

6 52E45
1 39E-8

Pm-147 4 8502E-02 341 682 C
Pu-238 1 8254E-02 341 6 82 0 OOE+ UPu-239 42810E-04 3 41 6 82 000E+OO 1 46E-03 2 92E-03

6.82 0 0OE+00 8.31E-04 1 66E-03
1.14E-01 2 28E-01

48E-06
Ra-226 2.2854
Ra-228 1-2426E-14 341 682
Ru-1 06 6 3589E-06 341 6 82 0 00E+00 2 17E-05 4.34E-05

6 82 0 00E+00 4 41E505 8 82E-05
3 95E-05 7 89E-05

Tc-99 4.2239E-04 341
Th-229 50953E-12 341 682 000E+00 1 74E-11 347E-11
Th-230 41885E-08 341 682 000E+00 143E-07 286E-07
Th-232 19270E-14 341 682 000E+00 657E-14 t.31E-13
TI-208 4 6024E-08 3 41 6 82 000E+00 1 57E-07 314E-07
U-232 1 2582E-07 3 41 6 82 000E+00 4 29E-07 8 58E-07
U-233 2 5825E509 341 6 82 000E+00 8 80E-09 1 76E-08
U-234 1 8450E-04 341 682 000E+00 6 29E-04 126E-03
U-235 -2 7235E-06 3 41 0 00 6 46E-03 6 45E-03 6 46E-03

al Power
Nominal Heat Bounding

Output HetM Output
(Wattsl (Watts)

UT-236 1 5493E-05 341 6 82 000E+00 528E-05 I 06E-04 S 14E-02 1 03E-01
U1-238 -42851E-09 341 000 112E-04 1.12E-04 12E-04 Total Total
Y-90 1 9254E+00 3 41 6 82 0 OE+00 6.56E+00 I 31E+01t
Other Radsfonuclhdes 659E+00 I 32E+4t

Template Selection Surnupry rn d *Susmry an C k .

Terqltate Selection Summary
From SFD Used Basis for Parametr Diferences:

Reactor tor WATER UIGHT WATER

Fuel Claddig AU ALUM
BOL Ht Constituents U U

OL Enrkchment % 89 59998815 601o 100

Bumup Summary (MWdf Basts for bumup used in estimate:
From SFD Estimated

Nominal 3 41 Nw bkawp catalated romn re heavy rew mas destso
Bounding 7 j 6 82 hrrrdrq bup assue bto be tcexordW bnmup

Checks_

Estimated Bunmup
Bumup mufltpler Given Burnup Estimated EOL HWGIven EOL HM

Nomhtal 0t 100
Boundng 0 o1

'Reactor shutdownB core removal, s 00rage, shipping r other date confirmng that bnadabon ceased for fuel

'Total burup for at h assoaated wnbf this worksheet must be dvided by 6CL heavy meta mass b get spedflc bumup vales /MW uT)

II
J

J

J
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template InWormotion .
Fuel Name FRR MTR (UALX-HEU) JAPAN

SNF tD 8l 603
Fuel Units & Descr 12- MTR TYPE
Heavy Metal Mass OL=3 553kg EOL.3.553kg
ROD Storage Site SRS

'Fuel decay start date 2010
Estimnates as of 2030

Template ATR (Ught Water Alua^. 60 to 1 00%, U)

aTemptate Burnup(MWd) 3672
Template 9OL Heavy Metal Mass (UT 000116689

Template Decay Time 20 years

Estimated

Canister usage
i18x103

l
_ .

L b Y.. Yb uamma nources
I- r -*; - X . -I .d m XD b Yn YD L~aMMa bIources

.n. rau , m , -, . ..
Photon Total

Ci/MWd From I Nominal Bounding Fuel nirtial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec

Template -Fuel Bumup (MWd)' Burnup (MWdI' (Cl) Inventones(CI) bIventories(Cl) Group (bounding)

Ac-227 .-10 67.30 134 60
E.03 67 30 134 60

8 93E-08 Av9 MeV

270E-01 I 0010 1421E+13
571E-0 i 00250 2954E.124.2429E-07 67 30

1.A899E-06 67: 1 OOE-04 2 01 E-04 00375 2577E+12

I C-1 4
81-36
Zii Cm2_43

5 7135E-09 E+00 3 85E-07 7 69E-07 ooC

1 0 OOE-00 8 83E-31 17
134 60 0 00E+00 1.11 E-05

Cm-244 67 30 134 60 0 00E+00 1.439E+12

C0-60 67 30 134 60 0 OOE+00 0.3750 6265E+11

Cs-134 3156E43
Cs-135 3 4477E-06

I Cs-137 2 0313E+00
Eu-154 2 4513E-02
Eu-155 4 8175E043
Fe-55 1.23971.04
H-34 5697E-C3
1 t 1i9 7 5300E407
Kr-85 1 0850E-01
Np-237 95561E-06
Pa-231 2 0359E-09
Pta210 49728E-11
Pm-147 4 8502E-02
Pu-238 1 8254E-02
Pu-239 4.2810E-04

67 30 134 60 0 5750 1 02E813

67 30 134 60 4 64E-04 0.8500 1 728E+11

67.30 134 2.73E+02 12500 9 865E.10

67.30 E+00 3 30E+00 1 7500 4 528E+09

67' 0 00E+00 3.24E-01 6 48E-01
0 00E+00 8 34E-03 1 67E-02
0 00E+00 3 08E-01 615E-01134 60

22500 3 972E+05
27500 2245E+05
3S5000 1 032E803
5 0000 5 867E+01
7 0000 6 478E+00

134 60 0 00E+O0 SC
67.30 134 60 0 OOE800
67.30 13460 3 11 0000 7261E-01

67.30 2 74E-07

67.30 3 35E-09 6 69E-09
E+00 3 26E+00 6.53E+00

134 60 0 OOE+00 123E+00
134 60 0 00E+00 - 2 88-E02
134 60 00 DE+00 1.64E-02Pu-240

Pu-241
Pu-242
Ra-226

134 60 0 00E+00 2
fi7 3D iqdAnsr A f

2 46E+00
5 76E-02
328E-02
4.50E+00
4 89E-05
3 08E-08
1 67E-12
8 56E-04
1 74E-03

E-0 D 67 30
12426E-14
6,3589E-06
1.2933E-05
1 1574E-05

67 30
67 30

13460 00DE800 1.54tE-08
134 60 0 00E+00 8 36E-13
134 60 0 00E+00 428E-04
134 60 0 00E+D0 8 70E-04
134 60 0 00E+00 7 79E-04
134 60 0 008E00 1 .30E+02
13460 OODE+00 284E-02
13460 0OOE+00 343E-10

i' Sn-I26

I Sr-90
L_ Tc-99 -04 67.30

E-12 67.30 6 88E-10

i Tl-208
I U-232

4 1885E-08
1 9270E-14
4 6024E-08
12582E-07

67.30
67.30
67.30
67.30

_+00 1.30E-12 2.59E-12
E-06 5 64E-06

O08E+00 3.10E-06 6 19E-06
OOE+00 8 47E-06 1 69-05 [ Thernal Power

OOOE+00 1.74E-07 348E-07 Nomnal Heoat Bounding2 5825E-09
i Ppign;:"l

i
U-235 2 7235E-06
U-236 1.5493E-05
U-238 -4.2851E-09
Y-90 1.9254E+00
Other Radioniucfldes _________

134 60 00i+00 1t24E-02 2 48E-02
000 6E90-03 671E-03 690E-03

134 60 00OE+00 1 04E-03 2 09E-03

000 1 22E-04 121E-04 1 22E-04
134 60 0 OE+OD 1.30E+02 2 59E+02

1.30E+02 2 60E+02

Ot shtuw7 x - Heat 0-ti
(Watts) - (Wafts)
1.808+00 321E+00

Total Total

m- 1{P Snn F

_'Terntptate Solisition Summrary
From SF0 Used Basis for Parameter ifferences:

Reactor Moderator- UGilTWATER U lT WATER

Fuel Cladding ALUM ALUM
OL4. HM Constituents
8OL Enrchment % 89 819985Q otoO

|BurnupSummary_(MW_ d Basis for bumip used in estimate:
From SF0 Estimated

Nombia t| 67 NMNWal SNup asmsed 10b be 2 8 t i avf melai mass

Bounding 134 60 Bmining Wrres assime eteicae * nor-dald ibw

L_ lCh-

. .

Estimated Bumup/
Bumup Multipier Gven Burnup Estsnated EOL HfGiven Et0L HM

Nominal I 1 098

Bounding 012

'Reador shutdown, core removal, storage. shipping or other date contirming bhat Inadiaton ceased for luet

'Total bumnup tor all luel associated with his woklsheet must be divided by OL heavy metal mass to get specitic bumup values (MWdMT)

i
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Fuel Radionuclide Inventory Worksheet

L Fuel and Template Informltioa rn -
Fuel N me FRR MTR (UALX-HEU) JAPAN

SNF ID III 605
Fuel Units & Desca. 81 * MTh TYPE
Heavy Metal Mass: 60L=24 818kg EOL=24 786kg
ROD Storage Stev SRS

'Fuel decay start date 2010
Estimates as of. 2030

Template: ATR (Ught Water. Alum_ 60 to 100%. U)
'Templale Burnup(MWd): 3672

Temptate SO. Heavy Metal Mass (MT): 0 00116689
Template Decay Tie, 20 years

Estimated
Canister usage

1tx10
338

II. Fstinstes- . . m x X, b y. y I Gamma Sources

-IRn..nt-nn IlieR .-..a -- I 0-A.a .. I P2S.ito P l ec
ainieTema Frun e Bumup (M zd9 B - -.d. ( .. Y Inveto . -nsC nv -ntoeies(Cr)

FRadionuclide Template Fuel Bumup (MWd) Burnup (uWO) (Ci) Inventon-es(CQ) Inventon-es(CI) I Group (bounding)
I Avg MeV�u no

AC-221 6 6313i-1u 30 wU bl],
An0,11 2 9 O-O 3in rlA 0 0150 6.479E+412
^Wwrc | o wwcw w w
Arn-242m 42429E-07 30 68 I 30E-05 2 60E-05 0 0250 1.347E+t2

Am-243 I 4899E-06 4 57E-05 914E-0S I 00375 1175E.12

CG14 E-uO i 75E-07 351E-07 I 00575 1.258E+12

CI-36 61.37 0 OOE+00 403E-31 805E-31 I 00850 7606E411
61 37 0 O0E+OO 5 05E-06 1.01 E-05 0 1250 5149E+11

_J
30 68 61 37 0 OOE+00 9 oOE-04 1.80E-03 -

30 68 61 37 O.OOE+00 1 63E-C
31563E-3 30 68 6137

Cs-135 3 4477E-06 30 68 0 S00 7_77E+10

Cs-137 2 0313E+00 623E+01 1.25E+02 1 12500 4 49SE+10

Eu-154 24 0 00E+OO 752E-01 1.5uE+00 I 17500 2 064E+09

Eu-1 55 61 37 0 OOE+00 I 48E-01 2 96E-01 22500 1 811 E+0D
i 6137 0 OOE+00 3 80E-03 7 61 E-03 2 7500 1 024E+05

30 68 6137 0OOE+O0 1 40E-01
7 5300E47 30 68 61 37 OOE+00 2.31 E-( J1 0850E-01 30 68 6137

NO-237 9 5561 E-06 30.68 3 547E-01

Pa-231 2 0359E-09 30 6 1 25E-07

Pb-210 4 9726E-1 I 1 53E-09 3 05E-09

Pm-147 1 37 0 OOE+00 1 49E+00 2 98E+00
61 37 0 OOE+OO 5 60E-01 1 12E+00 J30 68 61 37 0 00E+OO 1 31E-02 2 63E-02

2 4368E-04
3.3415E-02Pu-241

Pu-242

30 68
30 68
30 68
30 68
30 68
30 68

61:
0 OOE+00 1 03E+00 2 05E+00
00OE+00 1 11-05 2.23E-05

1 5E-02

6137 000E+00 7016-09 1 40E-08

3 3589E-06
Se-79
Sn-126
Sr-90
Tc-99
Th-229

12933E-05 30 68

6137 006E+00 381E-13 763E-13
61.37 006E+00 1 95E-04 390-044
61 37 000E+00 3 97E-04 794E-04
61 37 0 00E+00 3 55E-04 7.10E-04
6137 OOE+00 5 91E+01 I 18E+02
61 37 0 OE+00 1 30E-02 2 59E-02

1.1574E-05
1 9248E+00
4 2239E-04

30 68
30 68

50953E-12 30 68 6137 OOOE+00 1 56E-10 313E-10
1885E-08 30 68 61.37 0 006+00 1 29E-06 Z57E-06

1 9270E-14 3068 6137 006E+00 591E-13 1.18E-12
4 6024E4-8 30 68 6137 0 OE+00 1 41E-06 2.82E-06
I 2582E-07 3068 6137 0OOE+00 386E-06 7.72E6-6

---- AA--eof 4o
U-233 2 58z5E4t9-W 3b00 66
U-234 1 8450E-04 30 68 61
U-235 -2.7235E-06 30 68 DC
U-236 1 5493E-05 30 68 61

.37 k

Thernal Power
Nominal Heat Bounding

Output Heat Output
(Watts) (Watts)
733E-a1 1 46E+OO

4 99E-02
9 51 E-0437

U-238 42851 E-09 30 68
Y-90 1 9254E+00 3068
Other Rachonucirdes
m t--4 Vl uoRrenS nvst

00 4 5 84E-04 5 84E-04 Total Total
0 5916E+0 1 18E+02

5 93E+0 1 19E+02

- l0s- f-r r ff -From SFD, Ued
Reactor Modator UGHT WATRAER

Fuel Claddng ALUMALUM
BOL H Consttuents U U

ROL EnrkhmInt % 18930001613 60 to 100

i.-. J
Bumup Summay (MWd)

0  
Basis for bumup used in estimate:

From SFD | Estimated

Nominal [ 30 68 Nmnal tMp calniated tran tIe hely metal mass desty"d
Bounding | 6137 BmjNs btrr assaured lobe tWee normal tump

Chectks

Esanated 6urup/
Bumup Multi Gwen Burnup Estimated EOL HMPGmen EOL HU

Nomhnal O O1 0
Bounding (t O1

'Reactor shutdown. core removal, storage. shippeig or other date confirmrng that itrahaion ceased for toul
2
Total bumrup for a1 fuel assoaated with hs worksheet must be dvided by 6OL heavy metal mass to get specitic bnurup values (MWdUMT)

J
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Fuel Radionucide Inventory Worksheet

*- Fuel and Template ldmnlrnati
Fuel Name: FRR MTR (UAIX-HEU) NETHERLANDS

SNF ID t 609
Fuel Untts & Descr 14 - MTR TYPE
Heavy Metal ML.s BOL.3 s92kg EOL-3 188kg

ROD Storage Ste SAS

'Fuel decay start date 2010
Estinates as of: 2030

Template: ATR (kiht Water, Alum .60lo100%. U)

'Tempiate Burnup(MWd) 367.2

Template SO. Heavy Metal Mass (MT) 0 00116689
Template Decay Tune - 20 years

Estimalred
Canister usage

18ux10
058

V. I Gamma Sources
.11 re AA .t m AB ..

'".r.- , � I ... I I-

i I~~ CUtMvir From -
Radionuclide - Template - FL

Ac-227 6 6313E-10
Arn-241 2.0060E-03
Am-242m 4.2429E-07
Am-243 1 4899E46

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

uet Bumup (UWd)
2

Bumup (MWd)' (Ca) Invenlories(Ci) lnventori(Ci)
Energy Photonstsec
Grouo (boundinc)

398 00 -W+00 264E-09
0 00E+00 7 9E-03 1 f

70 00E+00 1 69E-06
0COE+00 5 93E-06 I 523E+11

G-14

Zii Cm243

S 7135E-09 796 0 OOE+00 00575 8 6S1E+t1

I j 7 96 0 OOE+00 0 0150 9 859E+10

I1 7 96 0.00E+00 1.31E-06 01250 6 674E.10

Crr-244 2 9330E-05
Co-60 5 3186E-06

3 98 796 2.33E-04 0750 80519E+10

3 98 7.96 423E5-0 0.3750 S3703E+t10

Cs-134 31563E-03 398 796 0C

Cs-135 3 4477E-06 3 98 7 96 0 C

Cs-137 20313E+00 3 98 7 96 0 C

_ Eu-154 2 4513E02 3 98 7 96 0 C

Eu-155 4 8175E-03 3 98 7 96 0 C

Fe-55 12397E-04 3.98 7 96 0C

i H3 4.5697E-03 3 98 7 96 00

1-12300-07 3 98 7 96 00

Kr-85 1 O850E-01 3 98 7.96 -0C

N,,237 9 5561 E-06 3 98 7.96 0 C

Pa-231 2 0359E-9 398 7.96 0 C

Pt}210 49728E-11 398 7.96 O0

Pm-147 48502E-02 398 7.96 OC

Pu-238 1 8254E-02 3 98 796 oa

Pu-239 4 28105E4' 3 98 7 96 OC
2 ~ 79 uc IO

12 2 51 E-02 C
I 1.37E-05 2 74E-05

e+00 8 08E+00 1
00E+00 91 E+08

)DE+00 1 2 2500 2.348E+04
2 7500 1 327E+04

3 64E-02 S5000 6 158E+01
E-06 5 99E-06 7 0000 3 705E-01

4 32E-01 8 63E-01 7.000 4 096E-01

3 80E-05 7.60E-05 I 11 0000 4 595E-021.250
OE+00 8 1OE-09 1 .62E408
OOE+Ou 1.98E-tO

5OE+00 1 93E5-
OOE+00
)OE+00

1 94E-03
Pu-240 2 4368E044
Pu-241 3 3415E-02

a398 I U0 uk

3 98 796 2 66E-01

E-07 3 98 1 44E-06 2 89E-06

E-10 39 E+00 9 09E-10 I 82E 09

12426E-14 0 OOE+00 4 94E-1

Ru-1 06 6 3589E-06 7 96 0 O0E+OO

i
i
L_

Se,79 t
Sn-126 1 1
Sr-90 1 9

!933E-C
398 796 921 E-05

7 96 0 OOE+00

3-98 7 96 0 0OE+00 7 66EE+0O 1t53E+01
E-03 3 36E-03
E-11 4 05E511Tc-99 398

Th-229 E-12 398
E-08 3 98

2-031
EO00 1.67E-07 3 33E407

I
. A^f7= 0 OOE+00 7 66E-14

Th-232 I
Tl-208 - 4 6024E-08

I U-232 - 12582E-07
- ---- -- A

_ _ _ _ _ _ _ A _ _

398 7.96 0 OuE+00 1 3E-07 ii _ .we.r
,AA,=, {8r Ms tt

O OOt+OUv 5 Ut~ I it Power
0 OE+00 1 C

U-233 2 WSU2r-j09

U-234 1 8450E4
U-235 -2_7235E56

U-236 1.5493E-05

796 0005+00 71
Nomnal HNeat Bounding A

Ouput:'ot Heat Ot
(Watts) (watts)0 00 6 42E-03 6 40E-03 6A2E-03

796 0050 61A
7 96 0 OOE+OO 6 11 T9otEal2 I 90E-01

U-2V-
Y-90
Otier Radionucties

0 00 7 510E-0S :-05 Total Total

796 C 1.53E+01
0I 1-54E+01

l.Templte Selection .ann-, Bup dntiner ks and.
Template Selection Summnary

From SFD - Used tasie tor Parameter Differences:

Reactor Moderator LIGHT WATER LIGHT WATER

Fuel Cladding ALUM ALUM
SOt HNM Constltuiets U U

t. E~rlchmemt % 92 S998064 60 to 100 .

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

From SFD Estimated

Nominal 3 1 r l r bucalclated fotm tie heavy meta ems destyed

lCheckes ---

_ .

Reactorshutdown. core removal, 5torage. shipping or other date conflning that Irradabon ceased for ful

'Total burmup for adl Fel associated with tUs woksheet must be dvided by BOL. heavy metal mass to get specific burnsp values (MWd'M).

i
Mac_20
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Fuel Radionucide Inventory Worksheet
L Fuel and Template lnferznraion,:-7:,j 1

Fuel NHnw FRR MTM (UALXt-HEU) TAIWAN
SNF ID t 628

Fuel Units & Descr: 35- MTR TYPE
Heavy Metal Mass: BOL-4 764kg EOL=4 76kg
ROD Storage Site: SRS

'Fuel decay atul date: 2010
EstamtateS as do: 2030

Temptte: ATR (Ught Water. Akan 60 to IOD. U)
aTemptate Bumup(MWd): 3672

Template 0OL Heavy Metal Mesa (MT): 000116689
Temrplat. Decay Tinv 230 -ers

Estimated
Canister usage

18-xt0
I 1 46

U.IFstimates--2 m x. xo Y. y I Gamma Sources

Photon Total -
CLtMWd From Nominal Bounding Fuel Inittal Activty Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bunnup (MWd)' (CI) Invenr
Ac-227 66313E-10 331 663 0OOE+00 22
Am-241 2 0060E-03 3 31 6 63 0 OOE+OO 6 6
Am-242m 4 2429E-07 3 31 6 63 0 OOE+0O I4

lories4Ci) Inventories(Ci) I Grouio (boundinal

4IE-06 281E-06 - o
Am-243 1 4899E-06 331 6 63 0 OOE+00 4 94E-06 9 88E-06 0 0375 1.269E+11

1 89E-08 379E-08 I o00575 1359E+11
4 35E-32 8 70E-32 0 0850 8217E+10

01250 5s64E+t0
Crn-244 2 9330E-5 331 i 7 107E+10
Co-60 5 31 86E-06 3.31
Cs-134 31563E-03 3.31 6 63 0 OOE+00 1 05E4
Cs-135 3 4477E-06 3.31 6 63 0 OOE+00 1 14E-05
Cs-137 2 0313E+00 3.31 6 63 0 00+00 6 73E+00 1 35E+01
Eu-1 54 2 4513E-02 3.31 663 0OOE+00 8.126-02 1 62E-01 1 7500 2-230E.08

3.31 663 0OOE+00 1 60E-02 319E-02 22500 1 956E+04
4 11E-04 8 22E-04 I 27500 1 106E+04

3 03E-02 I 3.5000 5 71E.01
3 252E6.0 UKr-85 I o0sE-01 3.31 6 63

Np-237 9.5561 E-06 3 31 6 63 0OOE+00 3 17E-C
Pa-231 2 0359E-09 3 31 6 63 0 OOE+00 6 75E-09 t.35E-08

331 663 0006+00 1 65E-10 3.30E-10
3OOE+00 1 61E-01 3.22E-01

1t21E-01 UPu-239 4281 OE-04
Pu-240 2.4368E-04 331
PU-241 3 3415E-02 3 31 6 63 0 00E+00 1.11E-01 222E-01
PU-242 3 6329E-07 3 31 6 63 0 00E+00 20E-06 2 41 E-06

22854E-10 331 6 63 0 wE+00 7 58E-10 1 52E-09
824E-14

Ru-106
Se-79

422E-05

Sn-126 11574E-05 3 31 6 63 00
Sr-90 19248E+00 3 31 6 63 0 00E+00 638E+00 1 28E+01

0 0E+00 1 40E-03 2 80E-03
30 0E+00 1 69E-11 3 3BE-1 I

Th-232 i 9270E-14 3 31
Ti-208 4 6024E-08 3 31
U-232 1 2582E-07 331
U-233 2 5825E-09 3.31
U-234 1 8450E-04 3.31

8 34E-07 Thermal Power
Nominal Heat Bounding

Output Head Output
(Watts) (Watts)
7 93E-02 1 5sE-0t

Total Total

L51tA1 -97"t~X"a la q1 A nn 0 90=m a cafr2 a cn.a-
-- --w - , -~ - --

U-236 1 5493E-05 3.31 6.63 00wE+00
U-238 -42851E-09 3.31 000 1 09E-04
Y-90 1 9254E+00 3.31 6 63 0 0E+00

::1 D^C'W U ;>VCI

Other Radionuclides 6 41 E+00 28E+01

Telate Seleion Summary
From aFv U sed Basis for Parameter Differences:

Reactor Moderator UGKT WATER UGHT WATER

Fuel Cladding ALMJ
BOL HU Constltunts U U

0OL Enrichment % 93 19000561 b0 to 100

Bumup Summary (MWd)_ _ _ Basis for bumunp used In eshmate:
From SiD timated

Horinatl 331 Nwr- biamu carjated inom tIe hemq metal mass destryeii
Bounding 6 63 Boswdrg Sngp asstied to be tWm rtminal Wnm.

Checks

Estimaled Burnup!
Bumup Mituin Given Bumup Estimated EOL HMtGlven EOL HM

hNomnal 00 i t oo

Bounding- 0 00
'Reactor shvtdown, core removal. storage. shapping or other date confirming that Irradation ceasted or ue

J

"Total burrW for ai lhet associated weth UIs worksheet must be dvided by iOL heavy metal mass to get speofic bumup values (UWd7T)

DOE/SNF/REP-078
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Fuel Radionucilde Inventory Worksheet

1. Fuer and Template Inrfruation a _
Fuel Name FRR MTR (UALX-UEU) ARGENTINA

SNF IDO 547
Fuel Units & Descv 30 - ASSEMBLY
Heavy Metal Mass 80L=18 75kg, EOL=18 714kg
ROD Storage Site SRS

'Fuel decay start date: 2010
Estimates as of 2030

Template ATR (Qight Water. AJlun 60 to 100%. U)
2

Templiale Sumup(MWd) 3672
Template SOL Heavy Metal Mass (MT): 000116689

- Tenolate Decavrme- 20 vears

Estimated
Camster usage

18tx10'
1t25i

_ 
.

II. Estimates > z w m x. X, b Y. Y Gamma Sources
---- 1 i- 7,~.l

CilMWd From Nominal Bounding Fuel Initial Acbvity Nominal Fuel Bounding Fuel

- -Template Fuel Bumup (MMWd) Bumup (MWd)
2

. (C0) Inventories(Ce) hnventones(CI)
Energy Photons/sec
Group ' (bounding)

Avg MeV
Radionuclide
Ac-227 6 6313E-10
Am-241 2 0060E-03
An-242m 4.2429E-07
Am-243 t 4899E-06
CG14 5713SE-09

68 19 0.008+00) 2.26E-08

68 19 0 COE+00 6 84E-02
68 19 000E+00 1 45E-0

001250 7 1t8E+12

0 0250 1 4s7E+12
6819 I 02E-04= o 0375 1t305E+812

34 09 6819 3 9DE-07

CI-36 34 09 8 95E-31

34 09 I 5 61E-06 I1t2E405

o 0s7s t-393E+12
o 0850 8450E+-tt
01250 5718E+ll
0 2250 7.32E+.1
03750 3174E+l 15 177.12_

0 00E+00 1 OOE-03 2
0 OOE+00 1.81 E-04 35 3186E-06

5 s177E+12
Cs-134
Cs-135
Cs-137
Eu-1 54
Eu-1 55

I i Fe-55
_Hj3

* 1-129
Kr-85
Np-237
Pa-231

i 1 Pt-210
Pm-147
Pu-238

3 1563E-03 0 00E+00 1.088-01

3 4
2 0
2 4

477E8-6 6819 0 00E+00 1 0 8500 8752E+10

6819 0 00E+00 4 12500 4 297E+40

68.19 0 00E+00 2 7500 2 294E+0s

34 09 6819 oa 3.28E-01 22500 2 013E+OS

34 09 6819 8 45E403 2 7500

34 09 681 1 568E-01 312E-01

-07 34.09 2 57E-05 513E-05

1 0850E-01
9 5561E-06
2 0359E-09
4 9728E-1 I

34 09 6019 0 00E+00 3 70E+00
f819 000E+00 3.26E-04
6819 0 00E+00 6s4E-4808

.+00
5 197E-01

109 6819
109 6819

-02 34 09
-04 34 09

681

1.7E0-09 3.39E-09
1 65E+00 3 31 E+00
6.22E-01 1.248+00
1 464-02 2 92E-02
8318-03 1668.02

Pu-239
Pu-240
Pu-241

2 4368E-04 34 09
3.3415E-02 34 09
3.6329E-07 34 09
2.2854E-10 34 09
1.2426E-14 34 09

68198 OOE +O I 14E+00
6819 00 0E+00 1 248-05
6819 0 0OE+00 7 79E-09
6819 0 00E+00 424E-13

2.28E+00
2 4E-05
I 56E-08
8 47E-13
4.34E-04Ra-228

RuI-1066
Se-79 I
Sn-126 1
Sr-90 1 S
Tc-994
Th-229 5 I
Th-2304
Th-232 1 i

2933E-05 34.09
1574E-Os 34 09
1248E+00 34 09
2239E-04 34 09
,953E-12 34 09
1885E-08 34 09
VfltIC4 A24 rio

60 19 0 08E+00 2.17E-04
68 1 0 0 OOE+00 4 41 E04
6819 0 OOE+00 3.95E-04
6B 19 0 0OE+00 6.56E+01
68 19 0 O0E+00 1.44E-02
6819 0 OOE+00 1 74E-10

8 82E-04
7.8981-04
1.3184+02

6819
AR 10

i

1 4E4-6 2 s6E406I
5 57E-13 1 31E-12
1 57E06 314E-06 _I _

71-208
I- U-232

U-233
U.-234

I U-235
I U-236

U-238
Y-90 ___ _

3409 6819 0C
3409 68.19 Q0.00E+O 429E-06 85sE806

_ _ _ _ .
mTahermat Power

1
3409 6819 rlV 1.

1.26E-02
ONrrtl Heat Ha undng

I N~1 I.qu' 01u,W
St4 a 6Btsav~s 000
34 09 ooa0

1 54

E.00

34 09 68 19

34 09 0 00
3409 6819

oa

8.01E-03 8 10E-03 1 tt5) ' (Wafts)

5.288-04 1 06E-03 8 13E41 1 63E+00

5 04E03 5 04E-03 Total Total

6 56E+401 1.31E+02
6 59E401 1 32E+02

l I L m .te &e l eb o c S u.B u r a iu S a n 1 .. 5 C - tcc ',,~

Template Selection Summary
*From SF Used Basis for Parnameter Drtterences:

Reactor Moderator UCIHT WATER LIGHT WATER This TerFlat was used bor te lo0i1ng reaseaS

Fuel Claddintg ALUM ALUM This Jutudes ATR Template on rrJ but are parameter (enhmoned) malso ATR a rerbk

eoL HM Constituents U U match
S BOLEnrichment % 20 60to100 __

Bumup Summary (MW F F Esmated IBa or unup ue in estimate

mn | 34 06 Noaa bumWp caloied from the heavy metal rnass destroyd

1 Broundg |68 16 S fumu tarined to be ti sorr bumup

|Checks - -

Estimated Bumupt
Bumup mutt ir Given Bumup Estimated EOL HMIVGven EOL HM

Nomina 0 01 10 0o

Boundeing 0 01 _-

Reactor shutdown, core remreoval, storage shapping or other date corirming that irradation ceased for fuel

"Tetal burrmuP or at tuel associated wItt ths worksheet rnus1 be divded by 0OL heavy metal mauss to gel specific bumup values (MWdfMt)

March 2003
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Fuel Radionucide Inventory Worksheet
L Fuel and Teoqilate leMnsMtion ,z,~,,j, I

Fuel Name: FRR MTR (UALX-LEU) JAPAN
SNF lo #- 551

Fuel Units & Descr 27- ASSEMBLY
Heavy Metal Ma55 BOL17 4a2kg, EOLt17 469kg
ROD Storage Ste: SRS

'Fuel decay start date: 2010
Estnmates as o*5h 2030

Template: ATR (ight Water. Atum, 60 to 100%. U)
'remplate Surnup(MVWd): 367.2

Template BOL Heavy Metal Mass (Ml): 0 00t16689
Temolate Decay Trine 20 years

Estimated
Canister usage

18x1I0
113 i

H. iEstimacttes D U m X. -X b Y Yb Gamma Sources
Photon Total

CiMWd From iNominal Bounding Fuel Inrtiai Activity Niominal Fuel Bounding Fuel Energy Photons/sec:
Radionucirde Ternpixte _FueiBurnuP(M~Wdfl Burnup(MWd) (Cii Inventorms(Ci) inventones(Ci) Group (bounchng)

6 E1278 2557 00.00 18 48E309 I 70E-08 Av70 lMeV
Am241 20080E-03 1278 2557 0 00E+00 256E-042 52 1E-02 0 0150 2699E+12
Am-242m 42429E-7 t1278 2557 000E+00 5642E46 1 08E-05 00250 5613E+11
Am-243 1 4899E-06 1278 2557 000E+00 1 90E5 381E-05 00375 419E411
G-t4 571E-049 1278 2557 000E+00 730E-08 1 4E-07 09075 5243E+0t
Ci36 I13124E-3 12t78 2557 0 00E+00 3 68E-31 3 36E-31 00S5o 3169E+11

-24I 3E-07 1278 25.57 00600 2lE-06 4E-0 01250 2145E+
Cm-244 2 9330E-05 1278 2557 000E+00 3 75E4 79 2O-04 026 2735E+11
Co-60 523186E-06 1278 2557 000E+00 6 -80E45 I 38E4 03750 1E10E+11
Cs-134 31563E43 1278 25.57 0 00E+00 41 4E-02 B07E-02 0 e5750 141E+12
Cs-135 3 4477E6-0 1278 25.57 000E+00 434 E-045 6082E Nm5 0n8500 3HE+10
Cs-1 37 2 0313E+00 12 78 25 57 0 00E+00 2 60E+01 5 19E+01 12500 1 S74E+10
Eu-154 2 4513E-042 1278 2557 0 00E+00 3 13E-01 6 27E-01 1O7500 8 602E+0O
Eu-155 4*8175E-03 1278 25057 0 E+00 6 16E-02 7 23E-01 WtSo0 7W5aSE+04
Fe-55 1 2397E-04 1278 2557 000E+00 1 56E-043 3 17E-03 47500 4269E+04
iS3 4 5697E403 12 78 25 57 000DE+00 5 84E-02 1 17E-01 3sooo 2212E+02
1-2 53OE0 127 55 D+0 96E0 3-50000 2194E+01

iKr-B5 1 085-0E1 12 78 25 57 0 00E+00 I 39E+00 2 77E+00 7 0000 2 474E+00
N-237 9 5561 E-06 12 78 25 57 0 70E+00 1 22E-04 2 44E4 71I-0 t 2T809E-0t
Pa-231 2 0359E409 12 78 25.57 000OE+00 2 60E-08 5 21E-08
Pti21 0 4 9728E-1 1 12 78 25 57 000DE+00 6 36E-10 I 27E409
Pm-147 4 8502E402 12 78 25 57 0 00E+00 6 20E-011 1.24E+00
Pu-238 1 9254E642 1278 2557 000E+00 2 33E401 4 67E410
Pu-Z39 4 28610E44 12 78 25 57 0 00E+00 S 47E403 1 09E402
Pu240 2 4368E-04 12 78 25 a 0 0E+00 312E403 6 23E403
Pu-2411 3 3415E402 12 78 25S57 0 00E+00 4.27E401 B 54E-01
Pu-242 3 6329E-07 12 78 25 57 0 00E+00 4 64E406 9 29E-06
Ra-226 2 2854E-10 12 78 25 57 0 00E+00 2 92E409 S 84E-09
Pa-228 1 2426E-14 12 78 25 57 0 00E+00 1 59E-13 318E-13
Ru-106 6 3589E-06 12 78 25 57 0 00E+00 8 13E405 I 63E044
Se-79 1 2933E-05 12 78 25 57 000DE+00 1 65E-04 3 31E044
Sn-126 I 1574E-05 12 78 25.57 0 00E+00 1 48E404 2 96E044
Sr-90 1 9248E+00 12 78 25 57 0 00E+00 2 46E+01 4 92E+01
Tc-99 4 2239E404 12 78 25.57 0 00E+00 S 40E403 1 08E-02
Th-229 5 0953E-12 12 78 25.57 000OE+00 6 51E-11 I 1 30E-10
Th-230 4 18BSE48a 12 78 25 57 000OE+00 5 35E407 I107E406
Th-Z32 1 9270E-14 12 78 25 57 0 00E+00 2 46E-13 4 93E-13
Ti-208 4 6024E408 12 78 25 57 0 00E+00 S 88E407 118 E406
U-232 1.2582E-07 12 78 25.57 0 00E+00 1 61E406 3 22E406 Thermal Power
U-233 2 58T5E4t9 12 78 2557 0 00E+00 3 30E-48 6 60E408 Nominal Hat Boundi
U-234 I 8450E-04 12 78 25 57 0 00E+00 2 36E-03 4 72E-03 Outpu Heat Output
U-235 -Z-7235E406 12 78 0 00 7 56E403 7 52E403 7 56E403 (Waftt) (Watts)
U-236 1 6493E{05 12 78 25 57 0 00E+00 1 98E404 3 96E404 3 0SE-01 6.10E-01
U-238 -4.2851E409 12 78 0 00 470E403 4 70E403 4 70E403 Total Total
Y-90 I 9?5.4E+00 12 78 25 57 000GE+00 2 46E+01 4 92E+01
Other Radionuciates 2 47E+01 4 95E+01

itL Tereplatt SdetienSunq,,,. i~p Sn, and a C' c ,sv, -, ta
emplate Selection Summary

From SFO Used Basi for Parameter Differences:
Reector Moderatr UGhTWATE UGKTWATER ThisTernpate was useod or the Mete reasous

Fuel Clddin ALUM ALUM Ti.s kme rmtahes onat yaraeten exceyl micert
0OL HM Constituents U U

SOCL EnrIchment % 20 00000092 60 to 100

Bumup Summary (MWd SSt Bass tor bumup used in estimate:

Nomirat 12.78 burnup cablaLed fro tie heag netal ianM destleoY
Brundmg 2557 buirrup sored to be bert we al tumi

Checlcs

Esteiated Bumup|
Bumup Muftipir Given Burnup Estimated EOL HM/Glven EOL HM

Nominal 0h0t |to

Boundg _ 0DC

'Reactor stledown, core removal, storage. sghppg or other date contirning tat irradabon ceased for fuel

erotal bunup for all fuel assooated with fis worksheet must be rvtded by 6OL heavy metal mass to get specific bumtup values (MWdUT)

b

j

I
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Fuel Radionuclide Inventory Worksheet

XL Fuel and Tenplate Infornution J-
Fuel Name- FRR MTR (UALX-LEU) TAIWAN

SNF ID 4: 555
Fuel Units & Descr: 23 - ASSEMBLY
Heavy Metal Mass BOL34 797kg EOL=34 797kg
ROD Storage Site- SRS

'Fuel decay start date: 2010
Estimates as of 2030

Template ATR (Light Water. Alum .60 to 100., U)
'Teanp1te 8umup(MWd): 3672

Template BOL Heavy Metal Mass (MT) 000116689
Tempbate Decay Tmee 20 years

Estimated
Canister usage

18"xlO'
096

_ . -- I.Y
tU Estimates -- > e2l

Radionuclide
Ac-227
Am-241

m D Yb -. 1m . .urc.

Photon Total

Ci/MWd From Nominal Bounding F uel Energy - Photons/sec

I Template FuelBumup(MWd) Bumup(MWd) - (C_) _ __entories(Ci) Inventonea(Ci) Group (bounding)

659 06 t,31813j OWE+W 4341=tU

659 06 1.31813 O0E+00 13
659 06 1,31813 0 I
659 06 1,318 13 0 C 2 524E+13

659 06 1,3181 E-06 0 0575 2703E+13
659 06 1.73E-29 0 0850 1 633E+13

1 6443E-07 659 06 4 2 17E-04 0 1250 1 105E+13

Cm-244 2 9330E-05 I 93E-02 3 87E-02 02250 1 409E+13

Co-60
Cs-134 3 1
CS-135 3 d

1186E-06 0 O0E+00 3 51E-03 7.01 E-03 0.3750 6 135E+12
-~55 1001--.1=_4i

0 OE+00 2.08E+00 4.16E+00 o 5750 1 001E+14
1 06 1.31813 0008.+00 227E-03 4.54E-03

Cs-137U-d Eu15
Eu-155Ij Fe-55

I7-

1 06 t318.13 000OOE-00 1.34E.C
E-02 659 06 1.31813 OOE+00
E-03 659 06 1.3181

1.2397E-04 659 ( I 63E-01 2 7500 2199E+06

4 5697E-03 3 01 E+00 6 02E+00 3 s000 1 015E+04
+o00 4 96E-04 9 93E-04 5 0000 5 926E+02

. z
IC 1.31813 OOOE+00 715E+01 t43E+02 7 0000 6 552E+01

1.31813 OODE+00 6 30E-03 11 rxo= 7.N1EF.W
------

Pa-231 659 06 1.31813 OOE+00 134E-06

i I Pb-210
I Pmn-147

I Pu-238

1 659 06 1,31813 0 OE+00
1-02 659 06 1318 13 I

1 8254E-02 659 06 1t318 13
42810E-04 659 C 5 64E-01

Pu-240
Pu241

2 4368E-04 659 C I 61E-01 3 21 E-01

3 3415-EC E+oo 2 20E+01 4 40E+01

Pu-242
Ra-226
Ra-228
Ru-1 06
Se-79
Sn-I 26
Sr-90

__ Tc-99

8 13 0008+00 2.39E-04 4 79E-04
1.31813 0 OOE+00 151E-07

659 06 1,318 13 I
63589E-06 659 06 1,318 13 138E-03
- ----- -- 1.70E-02I.ZV~t-m OUI

1 1574E-05 7.63E-03 1-53E-02
E+00 127E+03 2 54E+03

1.31813 O08E+O0 2.78E-01 557E-01

Th-229 1.31813 O.OOE+00 336E-09 6 72E-09

Th-230 659 06 1.31813 0 OOE+00 276
As 06 I 31813 A OOF+OO 1S

. . . __

Tl-208 4 6024E-08 659 06 1,31813 0.OE+00 3 I

U-232 E-07 659 06 1.31813 0.008+00 al Power

.09 659 06 1t31813 OOOE+00
1 "g n A eco 6 r 1318 13

Nominal Heat - Bounding
Output 'Heat Output
(Watts) (watt)

l | owu a A A -

-2.7235E-06 659 06 000 E-02 1 49E-02
_ ASe AA

U-236 1 5493E-05 659 06 1t318 13 0 OXE+0O 1 U2E-02 2 U4Et^-^

U-238 .42851E-09 65906 000 938E-03 937E-03 9388E-03

Y-90 19254E.00 65906 1.31813 000E+00 1 27E803 254E+03

- Other Radionuckdes 1.27E+03 2 55E+03

IIL T plateSelection Su ry B-P &u-dY C b- d a , <

Te pf te Selection Sum mna ry_ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _

From SFD Used Basis for Parameter Differences:

RFector tor LIGHTWATER LIGHT1WATER Ths Terprale was tWed orte Dvblawri reont

Fuel Claddmg ALUM ALUM This luel inathes ATR Teroale On &I but aOm paraierendmret) sale ATR a rasmable

BOL HM Constituents U U Match
SBOL Enrichment % 19 83000026 6010100 t^

Bumup Summary (MWd) E af Basis or buup used in estimate:I .From.^ SF0 Esea ted
No 659 06 Nmaual biart assarned b be 2% or OL heay melal mss

_Bov^ding t 18 t: Bndg batasned b be t ralbI

1Checks I

157E41 3 14E.01
Total Total

0
Totna bunp for all tuel associated with 8us wo*sheet must be ctvlded by BOL heavy metal mass to get specific burnup values (MWdMT)
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Fuel Radionucide Inventory Worksheet
L Fud uAn Template In~rotst -

Fuel Name FRR MrR (UALX-LEU) VENEZUELA
SNF I0 0: 559

Fuel un^tsa A Desr: 64 -ASSEMBLY
Heavy Metal Mass: BOL.432kg, EOL=39 046kg
ROD Storage Sae: SRS

Fuel decay start date: 2010
Estimates as of: 2D30

Template. ATR (Light Water, Alaur 60 to 100%, U)
"Template Burnup(MWd): 3672

Template SOL Heavy Metal Mass (MT). 0 00116689
Template Decay Time 20 years

Estimated
Canister usage-

18-xtD'
2 267

11. Esti13ates6In X5 7,870xb b Y0 y4 Gamma Sour6es

Photon Total

C -MWd Frorn Nominal '3nunding Fuel Inital Actrvity Nomm~al Fuell Bounding Fuel Energy Photons/sec

Radionuclide Template Fueli Bumup (MAWrl Bumnup (M"Wd)' (C;) Inventorleri(Cf) Inventorms(Ci) Group (bounding)

Ac-227 66313E-10 3,93354 7,867.08 OOE+00 2061 E-06 522E-06 AV0 M2V
Am-24t 2 060E-03 3,93354 7.86708 005E+O0 7 89E+02 .158E+0t 00150 8304E+14
Am-242m 4 2429E-07 3,933 54 7,867 08 0 OOE+OO I 67E403 3 34E03 00250 5 727E+14
Am-243 1 4899E-06 3,93354 7,867.08 0O0E+OO 5 86E-03 1.17E-02 00375 1506E+14
C- 14 S 7135E-09 3,933 54 7,867 08 0 OOE+OO 2 25E-05 4 49E-OS ° 0575 1 61 3E+14

Cl-36 I3124E-32 3,93354 7,867.08 OOOE+O0 516E-29 15.03E428 0080 9749E+13
Cm-243 2 6443E-07 3,93354 7,867.08 0 OOE+OO 6 47E-04 1.29E-03 01250 62597E+13
Cm-244 2 9330E7-0 3,933 54 7,867.08 O0E+OO 15E-01 2.3tE-01 02250 8412E+13
Co-60 5 3186E-06 3,933 54 7,867 08 OODOE+OO 2 09E-02 4.18E-02 0 3750 3 6s2E+1 3

Cs-134 3tS563E-03 3,93354 7,867.08 O OOE+OO t 24E+Ot 2 48E+Ot 0 5750 5 973E+14
Cs-t3 3 44T7E-06 3.93354 7,867.08 OODOE+OO It36E-02 2.71tE-02 0 8500 I1010E+113

Cs-t37 2 03t3E+00 3,93354 7,867.08 O OOE+OO 7 99E+03 I 60E-04 12500 5.766E+12

Eu-tS4 2 4513E-02 3,933 54 7,867.08 O OOE+OO 9 64E+01 t93E+02 t 7500 Z645E+11

Eu-155 4 8175E-03 3,933 54 7.867.08 0 OOE+OO 1 89E+01 3.79E+01 22500 Z321E+07
Fe-55 12397E-04 3,933 54 7,86708 OOE+0O 4 8BE-01 975E-01 27500 1 312E+07

E-3 4 5697E-03 3,933 54 7,867.08 0 OOE00 1 80.01 3 605E01 3 50 6 035E+04
7. 5 92E-03 50o 3 4345+03 U

Pa-23t 2 0359E-09 3.933 54 7.867.08 0 OOE+O0 8 OtE-06
Pb-210 49728E-11 3,933 54 7,867 08 OOE+00 1 96E-07 3.91E-07
Pm- 147 4 8502E-02 3,933 54 7,86708 OOE+00 1 91E+02 382E+02
Pu-238 1 8254E-02 3,93354 786708 000E+00 718E+01 I 44E+02
Pu-239 4281OE-04 3,933 54 7,86708 0005+00 1 68E+00 337E+00
Pu-240 2 4368E-04 3,933 54 7.867 08 0O5E+00 9 59E-01 I 92E+00
Pu-241 33415E-02 3.93354 7.867 08 005E+.00 131E+02 263E+02
Pu-242 3 6329E-07 3,93354 7,86708 OOE+00 1 43E-03 2.86E-03
FRa-226 2 28545-10 3,93354 7.86708 0 00E500 8 99E-07 I 80E-06

1i

Ra-228 1 2426E-14 3,933 54 7,867 08 0 OOE+00 4 89E-11 9 78E-11
5.00E-02

Sr-90 54 I 0 OOE+C
Tc-99 4 2239E-04 3,933 54 7,867 08 O OOE+OO I 66E+00 3 32E+OO
ThZ229 5 0953E-12 3,933 54 7,867 08 O OOE+OO 2-OOE-08 4 0tE-08
Th-230 4 t1885E408 3,933.54 7,867 08 0 OOE+OO I 65E404 3 30E044
Tih232 I 9270E-14 3,933 54 7,867 08 OO0OE+OO 7.58E-tt I t52E-tO
Tl-208 4 6024E-08 3,933 54 7,867 08 0 OOE+OO I 81E404 3 62E04+
U-232 t 2532E407 3,933 54 7,867 08 0 OOE+OO 4 95E404 9 90E044
U-233 2 5825E409 3.933.54 7,867 08 0 OOE+CO t.O2E405 2 03E405
U-234 t 8450E4D4 3,933 54 7,867 08 0 OOE+OO 7.26E401 I 45E+OO=
U-235 -2.7235E406 3,933.54 0 00 t 87E402 7.96E403 I 87E402
U-236 t 5493E405 3.933.54 7,8S6708 OOODE+OO 609E4-2 1t22E
U-238 -4 281515E-09 3,933.54 000O 1 16E-02 1.16E-02 I11-0
Y-90 1 9254E+00 3,933.54 7.867 08 0 OOE+00 757E+03 1 51+04
Other Radionuclides 7 61 E+03 1 525+04

L Templyate Selection Summary, Burnup Summry, and Chec:k., --
ITemplrte Select0n Summary I

Thenmal Power
Nominal Head Bounding

Output tt ou0tp
(Watts) (Watts)
9.384+01 1 58E+.02

Total Total

Frorn SF^D Used Basis for Parameter Ddiferences:
Reactor M I IGHTWATER LIGHT WATER Trs Te da o was used brtbe Igr easors.

Fuel Caddtng- ALUM ALUM Th fogl mathes ATH Temrpate al butl cne parameter (erndimert) Is*M ATR a reasoabbl
SOL HM Consttuents- U U maIt

BOL Enrichment %-I 20 60 b 100

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

Nommnat l 3,933.54 Noinal tIriw calulted fromt e bt metal mam dsyed.
Bounding T 7 867 08 Smintdig bxW arnretd to be thce romoal timp.

Checks

Estimated Bumup/
Bumup laultplbr Given Burnup Estimated EOL HWGnven EOt. HM

Nominal 01 1 0
Bounding 0.58

Reactor shutdown, core removal storage, shipprig or other date confrming Va Irradation ceased for fuel

'Total bumnup for a1 fuil assodated with ita worksheet rmust be dvided by 80L heavy metal mass to get speafic bumup values (MWdtMT)

U
U
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Fuel Radionuclide Inventory Worksheet

FL Fland Te islat Infornaaion
Fuel Name FRR MTR (UAEX-MEU) JAPAN

SNF 1D#, 565
Fuel Units & Descr 30 - MTR TYPE
Heavy Metal Mass BOL_21-543kg EOLn21525h9
ROD Storage Site SRS

'Fuel decay start date: 2010
Estimates as of 2030

Template ATR (Ugiht Waler Alum .60 to 100%. U)

'Template Sumup(MWd)- 3672
Template SOL Heavy Metal Mass (MT) 000116689

Temptae Decay Time 20 years

Estrmated
Canister usage

t 8-xt 0
1 25

-- -- a
"itl Eshm tes 1)> I 1 m X. Xb b Yb raamma Soun esI-rIoees---a

CilMWd From NFominal Bounding Fuel Initial Activity Nominal Fuel Boundtng Fuel
. Template Fuel Bumup lMWcl)' Bumup (MWd)

2
(Ci) Inventories(Ci) Inventloies(Ci)

Energy Photons/sec
Group (bounding)FtadionuCIde

Ac-227 6 6313E-10
Am-21, 2 004

O0E+OO 1 13E-08 2.26E-08 I Avg teV
O OOE+00 3 42E-02 6 84E-02 0 o0150 3 599W+12
O OOE+00 723E-06 I 45E-05 I 0 0250 7.484E+11Pi U rcs z . _ .

Air-242m 4.24 34 09
34 09 0 OOE+00 2 54E-O5 sa

C-1 17.05 34 09 0 O0E+00 9 74E-08
17.05 34 09 4225E+1 1

1 6443E-07 17.05 34 09 6 0 1250 2 860E+1 I~~1 ,.un r sC 1 OOE-03 02250 3 645E+1 I2 933DE-US 1 /Xu)

Co-60 S 3186E-06 I 907E-05 1 81E-04 1 03750 1.S87E+11
D 538E-02 1 08E-01 I 05750 2588E+12
D 588E-05 1 18E-04 I 08500 4376E+10

I Cs-134
I Cs-135

Cs-t 37
- Eu-t54

3 1563E-03
3 4477E-06

0 OOE+00 3 46E+01 6 93E+01 12500 2499E.10

24 34 09 0 OOE+00 4.18E-01 8 36E-01

Eu-1 5s 3409 0OOE+00 8.21E-02 I

Fe-55 1 2397E-04
H-3 4 5697E-03

-129 75300E-07

1 Kr-85 1 0850E-01
ND-237 95561E-06

17 05 34 09 0 O0E+OO 2.11 E-03
1705 34 09 0 OOE+00

4.23E-03
1.56E-01
2.57E-05
3 70E+00

1 7500 1 147E609
2-2500 1 006.E+05
Z7500 5 690E+04
3.sooo 2 822E602
0000 2 418E+011705 34C

171 70000 2712E+00
1.63E-04 326E-04 I I1.0000 3070E-01

Pa-231 4 09 0 00E+00 3 47E-08 6 94E-08

I Pb-2110

_ Pu-23-

34 09 0 OOE+00 8 48E-10 1.70E-09
1705 34 09 0 OOE+00 827E-01
1705 34 09 0 OOE+00
17 05 34 09 0 OE+00

1 65E+00
622E-01
1 46E-02
8 31 E-03
1 14E+00

2 4368E-04 17 05 34 09 00o
3 341SE-02 1705

Pu-242
Ra-226
Ra-228
Ru-t06
Se-79
S,-1,26
Sr-90
Tc-99

3 6329E-07
22854E-1 0
12426E-14

171 :-06 1 24E-05
3 90E-09 7 79E-09

34 09 0 OE+00 212E-13
3409 0 OOE+00 1 08E-04
34 09 0 OOE+00 2 20E-0417 05

4 24E-13
2 17E-04
4 41 E-04
3 956E-04
6 56E+011.22484E00

42239E-04

17 05 34 09
17 05 34 09
1705 3409

0 OOE+00

720E-03 1 44E-02
8 69E-11 1.74E-10Th-229 5 C

Th-230 4 1
Th-232 I 9
T7-208 4 6

S 3409 OOE+00 714E-07
6 34 09 0 006+00 3 28E-13

1.43E-06
6 57E-13

I

I

M0
U-232
U-233
U-234
U-235
U-236
U-238_ _

1

1705 3409 0 OoE+00 7.85E-07 1.57E-06

17.05 3409 0 00E+00 2 14E-06 429E-06

17 05 34 09 0 OOE+00 4 40E-08 8 80E-08
17 os 34 09 I. 0 II 35-0 629E-03

Thermal Power
Notinal Heat Bounding

Output Heat Output

(Watts) (Wats)
4 07E-01 8 13E-01

Total Total

1705 0 00 2.09E-02 2.09E-02 2 09E-02
5.28E-041 17 05 34 09 0.00E+00 2 64E-04

U 1.10 2 5lO�-U2 2.�OI�-i.i4
1705 O 00 3 98-U3 $.bP8t:u

E+00 17.05 34 09 0 00E+00

IlLeU Sdeection Sunuasrv,
I I Template Selecbon Summary

3 Reactor Moderator LIGHT V
Fuel Cladding ALU

SOL HtM Constituents U
SOL Enrkchment % 44979

|Bumup Summary (MWd) F
I Fro n

WrY, amd cbectis _ _ _ _ _ _

WATER UGHT WATER Ths Tenple was use for thi bM"ng reasom
UM ALUM s tore rhes ATR Tenpate on 5 ltI ore paarmelr (siverdl arig ATR a reaseable

U U rnaldi
11463 60 to100 I . _ _

- =- 1Basis for bumup used In estimate:

-!I

�k.

Nomns. 17E Nrmal brup seclouated ltom tie heavy etW mass dese

E a 34I lSIM9 burrsip msu6d lo betv mr wierial bhuri

Estimated Bumupl
BumupfPulffpli Given Bumup Estimated EO. HMt/Grven EOL Htl

Nominal
Bounding I- 001 _

Reacor shudown. core re moval. storage. sdippeig or otier date cornlnrmig tat racration ceased for luel

aTotal bumrsp for aluel assodated wit this workiseet must be dbvtded by S0L heavy metal mass to get spedfic bumsp values (MWdMT)
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Fuel Radionucide Inventory Worksheet
L Fdel and Template lnfiiriuatoon

Fuel Name FRR MTR UALX HEU CANADA
StF ID #: 294

Fuel Units & Dexr. 14- MULTI-PIN CLUSTER
Heavy Matal Mass. BOL=2204kg. EOL_2 I 9211
ROD Storage Site SRS

'Fuel decay start date: 2010
Estimates as of 2030

Template: ATR (Lght Water. Akan. 60 to 1O0%. U)
'Template Burnup(MWd): 367 2

Template 8OL Heavy Metal Mass (MT): 000116689
TI9^n i

Estrnlted
Canister usage-

1058

DI. Estimatess m X. b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (MWd)' Bumup (bAWd)' (Ci) Inventories(Ct) Inventones(Cl) Group (bounding)
Ac-227 66313E-10 1061 2121 OOOE+00 703E-09 141E-08 Avg Mev
Am-241 20060E-03 1061 2121 t OOE+00 2.13E-02 4.26E-02 00150 2239E+12
Am-242m 4 2429E-07 1061 2121 OOE+00 450E-06 9 OOE-06 00250 4656E+11
Am-243 1 4899E-06 1061 2121 0 OOE+00 58E-05 316E-05 00375 4062E+11
C-14 57135E-09 1061 2121 OOE+00 606E-08 1.21E-07 00575 4350E+11
CI-36 t3124E-32 1061 2121 OOE+00 1.39E-31 278E-31 00850 2629E+11
Cm-243 16443E-07 1061 2121 OOE+00 1.74E-06 349E-06 01250 1779E+11
Cm-244 2 9330E-05 1061 2121 0 OOE+00 31E-04 6.22E-04 02250 2269E+11
Co-60 53186E-06 1061 2121 OOOE+00 564E-05 1 13E-04 03750 9874E+10
Cs-134 31563E-03 1061 2121 O0E+00 3.35E-02 670E-02 05750 16t1E+12
Cs-135 34477E-06 1061 21 21 OOOE+00 3 66E-05 7.31E-05 0 8500 2723E+10
Cs-137 20313E+00 1061 2121 OOOE+0O 2.15E+01 4.31E+01 12500 1t555E+O0
Eu-154 24513E-02 1061 2121 O0E+00 260E-01 5.20E-01 1 7500 7136E+08
Eu-155 48175E-03 1061 2121 O0E+00 5 11E-02 02E-01 22500 6260E+04
Fe-55 1.2397E-04
H-3
1-129 LiE+00 1.15E+00 2.30E+00 7 0000 1.034E+00

21 21 0 00E+00 01E-04 2 03E-04 I t 0000 1 160E-01
Pa-23t 2 0359E-09 1061 21 21 000E+00 2-16E-08 4.32E-08
P5-210 4 9728E-11 1061 2121 OOE+00 527E-10 1 OSE-09
Pm-147 48502E-02 1061 21 21 0 O0E+O0 514E-01 1.03E+00
Pu-238 1 8254E-02 1061 21 21 000E+00 1 94E-01 387E-01
Pu-239 4-2810E-04 1061 21 21 0 OE+00 4.54E-03 908E-03
Pu-240 2 4368E-04 10 61 21 21 0008E+0 2 58E-03 5.17E-03
Pu-241 33415E-02 1061 2121 0O0E+OO 354E-01 709E-01
Pu-242 36329E-07 10 61 21 21 OOE+00 385E-06 7.71E-06
Ra-226 22654E-t0 1061
Ra-228 12426E-14

OE+0w 1.37E-04 2.74E-04
t 21 0 OOE+00 1.23E-04 2 46E-04

I o7-c-n Iiil 011 91 fl nAnr- 9 nlAP..1 A rA5.PAn

Tc-99 42239E-04 10 61 2121
Th-229 50953E-12 10.61 21 21
Th-230 41885E-08 1061 21 21

u --- cu -u -w-

0 OOE+00 4 48E-03 8 96E-03
I 08E-10

Th-232 1 9270E-'
71-208 4 6024E4(
U-232
U-233
U-234
U-235

Thermal Power

Nomnmal Heat Bounding
5 ",e,,*. - ut 4-*t 21 n fovoEom t on=- q 013 F.0

-2.7235E-06 106 000 443E-03 4440E-03 4 4-3E-03 (Watts) (Watt)
1 5493E-05 10.61 2121 0 OOE+00 .64E-04 3294-04 I 2.53E-01 SE-0l

-42851E-09 10.61 000 511E-05 5.11E-05 5.11E-05 Total Total
tI 2f4 w-Uw-4CWuv.<.- 11 1. I=+ I- u" 1- "wu

Other Radoinuclides 2058+01 410E+01
. Tempate Selecion Suary, Bmnrun S rr.aand(3ar a s- cs*

lemplate Selection Summary _ _ _

From SF0 Used Basis for Parameter Differences-
Reator Moderator UGHT WATER LGHT WATER

Fuel Clading ALUM ALUM
SOL HM ConstItuents U

BOL Enrichment % 93 09999644 6010 100

Bumup Summary (MWd)' - Basis for bumup used in estimate:
Fror SFDt Esthmated

Nomht|1 6t ~ i canlculwix!tor toheav mealn mass desbye
Bour 21.21 Wteasn bmD asie to baace minal oumuo

|Checks

I

Est'aated Bumup/
Bumup Mulipr Givr Burnup I Estiated EOL HlaG1ven EOL HU

002 I 100

003...
Nomhal I

I ,-
'Reactor shutdownf core removal. storage. shipping or other date confirmnng that irradiaton ceased for fuel

'Tot bu-nup for a_ fue associated with this worksteet must be dvvded by 8OL heavy metal mass to get spefic bumup values (MWd81T)

I
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Fuel Radionuclide Inventory Worksheet

Fnd and Template ufation ,
Fuel Nwme FRR MTR-C (U308-LEU) PERU

SNF ID I 503
Fuel Units & Descr 6 - ASSEMBLY

Heavy Metal Mass BOL-6kg, EOL-5 67kg
ROD Storage Site SRS

'Fuel decay trt date- 2010
Estimates as of 2030

Template ATR (tUght Water. Alan .60 to 100%. U)

'Template Burnup(UWd) 3672

Template SOL Heavy Metal Mass (MT). 000116689
Te-niate lecavyrime- 20 years

Estirnated
Canister usage

18'x10,
0 25

0 1*Yb
a,. -.rS m X , t) 7b ua--a wurs-

I -T

CVMWd From Nomnal - Boundmg Fue Intial ACtiVtY Nominal Fuel Boundig Fuel

Template Fuel Burnup (MWd)
2

Burnup (MWd)
2

(CD) inventories(Ci) inventories(Ci)
Energy Photons/sec

I Group (bounding)
Radionuclide
Ac-227
Am-241
Am-242m

6 6313E-1 OOO.... _ _ -UI0 00E+0ti 2 07-07L 4 125E-+ u

2 0060E-03 0 00E+00 6.27E-01

4 2429E-t 3 0 00E+00 1.33E-04

Am-243 14 625 03 000E+00 4 66E-04

1 .25E+00
2 65E-04
9 31 E-04
3 57E-06
8 20E-30
1 03E-04

C

C-1 4 625 03 0 O0E+00 1282E+13

312 52 625 03 0 0850 7 745E.12

31252 01250 5241E+12

2 9330E-05 312 52 9 17E-03 1 83E-02 02250 6 6t8E+12

5s3186E-06 312 52 3 1 66E-03 3 32E-03 03750 Z909E+12

3 1563E-03 E+00 9 6tE-01 2 97E+00 0 5750

Cs-1 35 3 4477E-06 3 000E+00 1 08E-03 2 15E-03 C

-- I~. Cs-137
A Eu-154

2.0313E+00 3 0 00E+00 6 35E+02
3 0 OOE+00 7.66E+0024

Eu-155 625 03 0 00E+00 1

1 27E+03
1 53E+0t
3 01E+00
7.75E-02
2 86E+00

1t.44E+06

Fe-55 t2397E-04
I, M-3 4 5697E-03

I l-29 7 5300E-07
Kr-85 t I 0856E-01
Np-237 9 5561 E-06

312 52 625 03 I 043E+0J6

312 52 625 03 3 5000 4 799E+03

312 52 625 C 4.71 E-04 5 0000 2.745E+02

31252 3 39E+01 6 78E+01 70000 3 032E+01

Pa-231 2 0359E-09
I Pb-210 4 9725E-02

2P1047 4 8502E-02

__ Pu-238 1 8254E-02
Pu-239 4 28105-04
Pu-240 2 43685-04
Pu-241 3 3415E-02
Pu-242 3 6329E-07
Ra-226 22854E-10

625 03 0 00E+00 2 99E-03
625 03 0 00E+00 6 36E57
625 03 0 00E+00 1 55E-08
625 03 000E+00 1 52E+01
625 03 0 00E+00 5 70E+00
625 03 0 00E+00 1.34E-01

5 97E-03 t t 0000 3399E+r0o

312.52
312 52
312 52
312.52

1 14E+01
2 68E-01

625 C I 7.62E-02 1 52E-01
0 1.04E+01 2 09E+01
0 114E-04 227E-04

-Ra-228
Ru-i 06
Se-79
Sn--126

1.2426E-1

62503 0 00E+00 714E-08
62503 000E+00 388E-12
625 03 0 00E+00 1 99E-03
625 03 0 00E+00 4 04E-03

7 43E-07
7 T7E-12

312.52
.1574E-05 312 52 625 03

1.9248E+00 31252 62503 -

42239E-04 312.52 625 03
6 02E+02 120E+03
1 32E-01 2-64E-01

Th-229 S C
Th-230 4 1
Th-232 I S
TI-208 4 6

0953E-12 62503 005E+00 I 59E-09
62503 0.00E+00 1.31E-05
625 03 0 0E+00 6 02E-12
62503 0WE+00 1 44E-05

625 03 0 00+00 3 93E-05

3 18E409

I

U-232 12582E-07 312 52
UL-233
UJ-234
11-235
U-236
U-238

6- Y-90
1 Oi h.r Radionucbides

312 52 6250 OWE+WA~

312 52 625 03 0 0E+00
312 52 0 00 2 59E-03

a Ufi_-U

Thermal Power
Nominal Heat Bounding _

Output Hat Output
(Wat$S) . (Watt$)
7ASE+,00 tA9E+0t

3

154 625 03 0 00E+00 4.84E-03
000 1 61E-03 1 61E-03

625 03 0 00E+00 6 02E+02
6 04E+02

312 52

1 61E-03 Total Total

1 20E+03 j
1t21 E+03

IttL -- -PSU-C`Cm- - - I C- I., .- -, -- -
e Selectio Usnd S um

Reactor Moderator UGiT WATER LIGHT WATER TeI- Tefate was iwed lot te lollmrng reasaos

Fuel Cadig ALUM ALUM raidest ATh Template on aln bt one parameter (ermimt makarg ATiR a reasabb

BOL HM Constituents 60U 1 at0
S BOL Enrichment % 20 50 1700

Burmup Summary (MW d) F asi s for burup used in estuiate
- IFrom SF, Estmatedt

Nom2 31252 hwaieriptaiated Irom re Wea metl mass &estro

[ Bound ing- 625 03 o bunup h ssuretl Dbe tbece ronwal banup

Checks
Eatimiated Burnupf

Bumup Multipler Given^ Bumup Estimated EOL HN/Given EOL HM
Nominal 0 t00

Bomndirg 033
'Reactor shutdown, core removal, storage. shIppirIg or 0t-er date coritirmeig ihdradabtsn ceased for fuel

'Total bumup lor at fuei associated wit this worksheet must be dvided by 01-O heavy metal mass to get specific bur^up values (MWEdMT)

- DOEISNF/RE5P-078
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tendaqte Jnfinaff _t--- j.%9

Fuel Name FRR MTR-C (U3St2 LEU) CANADA
SNF ID Sr 512

Fuel UnIts & Descr. 8 - ASSEMBLY
Heavy Metal Uss: BOLD6 52kg EOL65 868kg
ROD Storage Site' SRS

'Fuel decay sturt date: 2010
Estimates as of. 2030

Tamplate: ATR (Lght Water, Akam, 60 t 000%, U)
'Template Bumup(MWd). 3672

Template BOL Heavy Mi" Mess (Ml): 000116689
Template Decay Tlme- 20 years

Estimated
Canister usage

18tx10l
1 033 1

11. Estinuttts, In X. X. b Y. Yb Gamma Sources
Photon Total

Ci/MWd From Nominal Bounding Fuel Indiall Activity Nominal Fuel Bounding Fuel EnergY Photons/sec
Radionuclide Template Fuel Bumnup (MWO) Bumnup (MiWd) (Ci) bventofies(Cl) Inventones(CO Group (bounding)
Ac-227 66313E-10 617 46 1,234 91 0 00E+00 4 09E-07 8019E-07 Avg MeV
Am-241 2 0060E-03 617 46 1,234 91 0 00E+00 1 24E+C0 2 48E+00 0.2150 1.304E+14
Am-242m 42429E-07 61746 1.23491 000E+00 262E-04 5.24E-04 03250 271tE+t3
Am-243 1 4899E-06 617 46 1,234 91 0 00E+00 9 2E-04 3.84E-03 060375 2.364E+13
C-14 537135E-09 617 46 1,234.91 0 00E+00 3253E-06 7.06E-06 080575 ZS32E+13
Ci-36 123124E30 61746 123491 000E+00 81 0E-30 I162E-29 100 8153E+13
Cm-243 1 6t43E-07 617 46 1,234 91 0 00E+00 1 02E-04 2.03E404 1 Z50 41 036E+13
Cm-244 2 9330E-05 61746 1,234.91 000E+00 1 81E-02 3562E-02 022500 .320E+13
Co-60 53186E-06 61746 1,23491 06.00 6 328E-03 6.57E-03 03750 5748E+12
Cs-134 31563E-03 61746 1,234 91 000E+00 1 95E+00 3 90E+00 05750 9376E+13
Cs-135 3 4477E-06 617 46 1,234.91 0 00E+00 2 13E-03 426E-03 8500 15385E+12
Cs-137 2 0313E+00 61746 1234 91 0000E+0 1 25E+03 2 51 E+03 12500 9051E1
Eu-154 2 4513E-02 617.46 1,23491 0000E+0 951E+01 3103E+01 17000 4154E610
Eu-155 48175E-03 617.46 1,234-91 000E+00 2697E+00 695E+00 2620 3644E+06
F8-SS 42397E-04 61746 1t23491 000E+00 765E-02 153E-01 27500 2050E+6
H-3 4 5697E-03 617.46 1,234 91 0 00E+00 2 82E+00 5 64E+0 35000 9473E+03
I-129 715340E-07 617.46 1234 91 000E+00 416+E-04 9 30E-04 5000 530E+02
iur-85 I 0850E-01 617.46 1,234 91 0 00E+00 670E+01 I 34E+02 70000 5952E+01
NP-237 9 55618E-06 617.46 1,234 91 0 00E+00 590E-01 3 16E-02 110000 6672E+eo
Pa-231 20359E-09 617.46 1,23491 000E+00 1 26E-06 251E-06
P-210 4 9729E-101 617.46 1,23491 000E+00 3 07E-08 644E-08
Pm-147 4 8502E-02 617.46 1,234 91 0 00E+00 2 99E+0t 2 99E+01
Pu-238 1 8254E-02 617.46 1,234 91 0 00E+00 7 13E+6 1 225E+01
Pu-239 402810E-04 61746 1.234 91 0 00E+00 2 64E-01 7 29E1-0
Pu-240 294368E-04 617.46 1,234 91 000E+00 1 57E-03 3 0E-01
Pu-241 33415E-02 617.46 1.234 91 0.00E+00 2706E+0 413E+01
Pu-242 36.-29E-07 617.46 1,23491 000E+00 224E-04 4249E-04
Pa-226 2.284E-10 617.46 1,234 91 000E+00 1 41E-07 2582E-07
Ra-228 52426E-14 61746 1.23491 000E+00 767E-12 1653E-11
Ru-106 643589Ei-0 61746 1.234 91 000E+00 3293E-03 75 1E-03
S6-79 1.2933E-05 61746 1,23491 000E+00 799E-03 1260E-02
Sn-126 1.1574E-05 617 46 1,234 91 .000E+00 7415E-03 5 43E-02
Sr-90 1.9248E+C0 61746 1,234 91 0 00E+00 1.19E+03 2138E+03
Tc-99 42239E-04 61746 1,23491 006E+00 2161E-01 522E-01
Th-229 50953E-12 61746 1,23491 000E+00 3.15E-09 6.29E-09
Th-230 4.1885E-08 617 46 1,23491 0 00E+00 2.59E-05 5 172-05
Th-232 1-9270E-14 61746 1,23491 000E+00 1.t9E-11 2730E-10
Ti-208 4 6024E-08 617 46 1,234 91 0 00E+00 2-84E-05 S 68E-05
U-232 t.2582E-07 617 46 1,234 91 0 00E+00 7.77E-05 t.SSE-04 Thermal Powver
U,233 2.5825E-09 617 46 1,234 91 000OE+00 tS9E-06 3 19E-06 NomnaldHeat EBounclng
U-234 t.8450E-04 617 46 1,234 91 0 001E+00 t.t4E-Ot 228E-0t Outpu Heat Output
U-235 -2 7235E-06 617 46 000O 2 82E-03 I 14E-03 28a2E-03 (wats) (watts)
U,236 t.S493E-05 617 46 1,234 91 000OE+00 9.57E-03 It9tE-02 t 47E+01 Z.9tE+01
U,238 -4.215E-09 61746 000 1 75E-03 1.75E-03 1 75E-03 Total Total
Y-90 I 9254E+00 617 46 1,234 91 000DE+00 t 19E+03 2 38E+03
Other Radionuclides 1 19E+03 2 39E+03
m]. Temiate Selection Summary,. Buanup Sumay ad Cecks'-", -_ r-_ _ __ _ _

Template Selection Summary I
From SFD Used Basis for Parameter Ddhrences-

Reactor Moderator u t WATER LIGiT WATER Tstenwasused lrb tihe ltos lreasos.
Fuel Cladding Ai U ALUiM bei sattieot oa parseter excrevridnert

BOL HM Constliuents U U
BOL Enrichtment % 20 00o00037 601o 100

Bumup Summnary (MWd_ _ Basis for bumup used in estimate:

N i -From SFD Estimed6a
Boundei 8 17 4tJNalhlai biaiecktialed bhm tite beae metl amas dedoe

BotinCIf ng9 Siarhu asasred toe twice rat tris omnai

Checks

Estanated Bumup/
Bumup Muttipler Given Bumup Estimated EOL HMIGtven EOi. Hll

Nomndal D 101
Bounding 0 60

PReactor 0autdown, core removao stofa shipp i or other date aoing Itha- irradiation eased for fuel

'Total bumup for an fuel associated with this worksheet must be divided by BOIL hetavy rnetal rnass lo get spzeakc bumup value s (Nrld`MT)

I I

Ii
U

i

l
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Fuel Radionucide Inventory Worksheet

LA Fuel and Template luformat. Lk

Fuel Name FRR MTR-C (U3SI2 LEU) GERMANY
SNFtD# 517

Fuel Units & Descr. 26 - ASSEMBLY
Heavy Metal Mass: BOL30 94kg EOL.26 114kg
ROD Storage Site: SRS

'Fuel decay start date 2010
Estmates as of 2030

Template TRIGA-AJ (LWAI-Zrx Alum , 10 to 20% U)

'Template Bumup(MWd) 6 65
Template BOL Heavy Metal Mass (MT) 0 00018

Template Decay Time 20 years

Estimated
Canister usage

18-x10'
1 08

. , _ =

-H.Estimates m, nX. b Y. y I Gamma Sources

CVMWd From

Radionuclide Template

Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Fuel Bumup (MWd)' Bumup (MWd)
2

(Ci) - Inventones(CI) InventoriestCt)

Photon Total
Energy Photons/sec
Groutp - (bounding)

2 4556E-09 4,6061
3 8752E-03 4,606 1
1 8617E-06 4,606 1

0 ~ ~ _O~J .14.O0 00E+00 I 13E 05 Z Zbt-C

0 00E+00 1 78E+01
0 00E+00 8 58E-03

Am-243 2 3293E-07 i 0 00E+00 1 07E4 2.043E+14

C-14 4 3233E-05 9.212 25 0 00E+00 t 0 0575 1889E+14

Ci-36 9.212 25 0 00E+00 0 0850 1 150E+14

-Crn-243 9.212 25 0 00E+0 1.76E-03 01250 1 291E.14

Crn-244 4,60613 9,21225 1.63E-02 I 02250 I 04t2E+14

Co-60 4.606 13 9,21225 E+01 3 98E+01 0.3750 49282+13

Cs-1 4.60613 5+00 6.1 9E+00 1 0.5750 6 821E+14

549E-05 4,606 13 1 45E-01 2 91E-01

Cs-137 1 9489E+00

0 Eu-I54 4 0301E-01

4 E+00 8 98E+03 t
9,212.25 0 00E+00 I 8
9212.25 0 00E+00 - 2 4 22500 a3712E+07

Eu-s55 5 4000E-C
Fe-55 1 5955E-04

I H-3 4 6571 E-03
I 1-129 7 3805E-07

Kr-85 9 5684E-02
Np-237 1 4618E-06
Pa-231 6 4782E-09

| Pb-210 6 3158E-14
Pm- 47 3 9564E-02

i- Pu-238 1.2008E-03

9,21225 E+00 2 7500o 6 17sErJ6

4.60613 9.21225 000E+00 - 215E+01 429E+01 35000 4231E+04

4,60613 9,212 25 3v 6 80E-03 S v0SX 56197E+03

4,606 13 9,212 2 4 41E+02 8 81E+02 7 0xo SB66E+02

fi 7qr-3 It35E-02 I 1100r0 6671E+014,606 13
4,606 13

l v Svcv |L ww

9,212 25 0 00E+00 - 2 98E-05 S 97E-05

9,21225 000E+00 291E-10 582E-10
),212 25 0 00E+00 1.82E+02 3 64E+02
9.212.25 0 00E+00 S.53E+00 1.11E+01

Pu-239
Pu-240
Pu-241

4,60613
4,60613
4,606 13

9,21225 0 00E+00
9,21225 0 00E+00
9,21225 0 00E+00

- 2 62E+01 524E+01
1 04E+01 2 08E+01
2 81 E+02 5 63E+02
1 41E-03 2 82E-03

2 6707E-13
22556E-10
3 1293E-06
1.2935E-05

Ru-106
Se-79
Sn-126
Sr-90
Tc-99

9,21225 000E+00 1 23E-09
9,21225 000E+00 1 04E-06
9,21225 000E+00 1 44E-02
9,21225 0.00E+00 5 96E42
9,21225 0 00E+00 5 64E-02

2 886-02
1.19E-01
1.13E-014,60613

4,60613
4,606 13
4,60613
4,60613
A.606 13

9,212 25 8 38E+03 1 68E+04
2 03E+00 4 06E+00
1.53E-06 3 07E-06

4 6526E-1 1
37AAF4-1.0

TI-208 1.8195E-08
4.9098E-08
13140E-07

4

9,212 25 0 00E+00 214E-07
9,212 25 0 00E+00 1 090-06
9,21225 0 00E+00 8638E-05
9,21225 0 00E+00 226E-04
9,21225 0 00E+00 6 05E-04
9.21225 000E+00 1 04E-03

429E407

Thermal Power

Nominal HOa Bounding .
- Output - HeatmOutput

(Watts)' (Watts)
U-234 22571 E-C
U-235 -2 6159E-C

U-236 12719E-C

z U-238 -3 8857E0-
Y-90 1 8211E+t

- Other Radioruclides

2 08E-03
134E-02613 000 134E-02 13Z

3.13 9,21225 0 00E+00 5 8

3 13 0 00 8.32E-03 81

1.17E-01 120E+02 2.39E+02
ioa oo AoT_. Ti

o.32E43 l otal I otal
4,60613 9,21225 000E+00 839E+03 1 63E+04

9 65E+03 1.93E+04

-femplte SelectioeuStng Bunm bu -, am L-becm
Tvmplate Section Summary _________ atChes__

From SF0 Used

Ractor Moderator LW AND U ZIrc HYDRIDE LWANDU ZICHYDRIDE

Fuel Cladding ALUM ALUM
OL HM Contituents U U
801 Enrkhment % t199996 10 to 20 1

Burnup Summary (MWd)' From SF0 Estimated

Nvmh8 4 60613

Sounding - 9,2122Y

l~hec.

I Basis for Parameter iferences-

jEasis for buumup used in estimate-

iN..Wa WmsV ouljated haso e hf eavy saet as dessVI
]Baffidrt herse assead lo be tWAce Meieal tkss

i

r- Bumup Multiplier Estimated EOL HWGiven EOL NM

No ntl 4 031 - - 10

Bounding 8a06 1 _-

Reactor shutdown, core removal storage, shipping Or Other date contfmning that Irradation ceased for fuel

`Total bumup for anl tul assodaled with this worksheet must be dvlded by BOL heavy metal mass o get spedific bumup values (MWd/MT)
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Fuel Radionuclide Inventory Worksheet
L Fuel andg Template Information Zj iA

Fuel Name FRR MTR-C (U3S12 LEU) GREECE
SNF ID *. 531

Fuel Units & Descr 18- ASSEMBLY
Heavy"Metallass BOL.1107kTg EOL.10294kg
ROD Storage Site SRS

'Fuel decay start date: 2010
Estknatesasof: 2030

Templatet ATR (Ught Water. Alumn 60 to 100%. U)
'Template Bumup(MWd). 3672

Template BOL Heavy Metal Mass (11T): 000116689

Estrnated
Canister usage

18'x10,
| 075 |

Template Decay Time 20 years

Il. Estimates - m X. xb b Y. Yb Gamma Sources

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

Radionuclide Template Fuel Bumup (UWdf Bumup (MWd)e (Ci) nventories(Ci) lnventonere(Ci) Group (bounding)
Ac-227 66313E-10 73470 1,46940 0 OOE+00 4 87E-07 9 74E-07 Avg MeV
Am-2411 2 0060E-03 734 70 1,469 40 0 OOE+00 I 47E+00 2 95E000 0 0150 I 551E+14
Am-242m 4 2429E-07 734 70 1,469 40 0 OOE+00 3 12E-04 6.23E-04 0 0250 3_225.E13
Am-243 1 4899E-06 73470 1,46940 000.E+00 1 091-03 2t9E-03 00375 2.813E.13
C-14 5 7135E-09 73470 1,46940 0.000+00 4 20E-06 8 40E-06 0 0575 3.013E+13
CI-36 1 3124E-32 73470 1,46940 0.00E+00 964E-30 1 93E-29 00850 1821E+13
Cm-243 1 6443E-07 73470 1,46940 0OOOE+00 1 21E-04 242E-04 01250 1.232E13
Cm-244 29330E-05 73470 1,46940 0OOE+00 215E-02 4.31E-02 02250 1.571E+13
Co-60 53186E-06 73470 1,46940 OOOE+00 391E-03 782E-03 03750 6.839E+12
Cs-134 31563E-03 73470 1,46940 000E+OO 2.32E+00 464E+00 05750 1116E+14
Cs-135 34477E-06 73470 1,46940 0OOE+00 253E-03 507E-03 08500 1886E+12
Cs-137 2 0313E+00 734 70 1.469 40 0 OOE+00 I 49E+03 2 98E+03 12500 1 077E012
Eu- 54 2 4513E-02 73470 1,46940 0OOE+00 1 80E+01 3 60E+01 17500 4 943E+10
Eu-tSS 48175E-03 73470 1,46940 00OE+OO 354E+00 708E+00 2z2500 4.336E+06
Fe-55 12397E-04 73470 1.46940 0OOE+00 9 1iE-02 1.82E-01 2.7500 2Z451E+06
H-3 4 5697E-03 73470 1,46940 0 OOE+00 3 36E+00 6 71E+00 35000 1 128E+04
1-129 75300E-07 73470 1,46940 0 OOE+00 5 53E-04 11E-03 50000 6.434E+02
Kr-85 1 0850E-01 73470 1,46940 000E+0O 7.97E+01 1 59E+02 70000 7105E+01
Np-237 9 5561 E-06 734 70 1.469 40 0 00E+00 7 02E-03 1.40E-02 110 o0o 7 966E+00
Pa-231 2 0359E-09 734 70 1,469 40 0 OOE+00 1 SO5-06 2 99E-06
Pb-210 4 9728E-1 1 734 70 1,469 40 0 00O+00 3 65E-08 7.31 E-08
Pm-147 48502E-02 73470 1,46940 0OOE+00 3 56E+01 713E+01
Pu-238 1 8254E-02 73470 1,46940 0O0E+00 1.34E+01 2 68E+01
Pu-239 42810E-04 734 70 1,469 40 0 OOE+00 3 15E-01 629E-01
Pu-240 24368E-04 73470 1,46940 0OOE+00 1 79E-O1 3 58E-01
Pu-241 3.341SE-02 73470 1.46940 0OOE+00 245E+01 491E+01
Pu-242 3 6329E-07 734 70 1,469 40 0 O0E+00 2 67E-04 5.34E-04
Ra-226 2.2854E-10 73470 1,46940 0OOE+00 1 68E-07 3.36E-07
Ra-228 12426E-14 73470 1,46940 0 OOE+00 9 13E-12 1 83E-11
Ru-t06 6.3589E-06 734 70 1,469.40 0 OOE+00 467E-03 934E-03
Se-79 12933E-05 734 70 1,46940 0 OOE+00 9 50E-03 1 90E-02
Sn-126 1.1574E-05 734 70 1,46940 0 O0E+00 8 50E-03 1 70E-02
Sr-90 1 9248E+00 734 70 1,469AO 0 O0E+00 1 41 E+03 2 83E+03
Tc-99 42Z39E-04 73470 1.46940 000E+00 310E-01 621E-01
Th-229 5 0953E-12 734 70 1,469.40 0 O0E+00 374E-09 749E-09
Th-230 4 1885E-08 734 70 1,46940 0 OOE+00 308E-05 6.15E-05
Th-232 1 9270E-14 73470 1,46940 000E+00 1.42E-11 2.83E-11
T1-208 4 6024E-08 734 70 1,46940 0 OOE+00 3.38E-05 6.76E-05
U-232 12582E-07 734 70 1.469 40 0 OE+00 924E-05 1.85E-04 Thermal Power
U-233 2 5825E-09 734 70 1,46940 0 OOE+00 l.90E-06 3.79E-06 Nominal Heat Bounding
U-234 1 84SOE-04 73470 1,46940 000E+00 1.36E-01 2.71E-01 Output Heat Output
U-235 -2.7235E-06 734 70 000 4 78E-03 2.78E-03 4.78E-03 (Watts) (Watts)
U-236 I 5493E-05 734 70 1,469 40 0 00E+00 1.14E-02 228E-02 1.75E+01 3 506E01
U-238 -42851E-09 734 70 000 2 98E-03 2.97E-03 298E-03 Total Total
Y-90 - 1 9254E+00 73470 1.46940 0OE+O 1 41E+03 283E+03
Other Radionucidles 1 42E+03 2 84E+03

IIL Template Selection Suanrv. Buriop Suminarv. and Checks A
Template Selection Summary

From SF0 Used Basis for Parameter Ddfferences
Reector Moderator- UGHT WATER UIGHTwATER Ths Tenryale was asedt fo the to" reasoenr

Fuel Cladding| AUM ALUM The h mabthe on at parasetes excMllpmctnent.
BOL HM Conatltuenbs U U

BOLEnrkchment% | 2000000024 60 to 100

Bumup Summary (MWd_ _ Basis for bumup used In estimate:

From SFD Estiated
Nominal 734 70TtNoial tbuP Caitilated from thi h"ey netal mass des-ve

Bounding 1,469 40ktu bhmp assured a be tier rarital btms

Checks

Estimated surnum/
Gumu Mulv Ghen Sumup Estimated EOL HitIGiven EOL HM

Noinahl I021 10

Bounding 0 42j
'Reactor siutdown, core removal, stoage, shippig or other dale confirming that Irradation ceased lor kWel

'Total bWff for at tieW associated wIth ths woftheet must be civided by 0OL heavy metal mass to get specitic burnupD values (MWd`MT)

Li
IL

U
U
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Fuel Radionuclide Inventory Worksheet

I. Fud and Template hnfrmai fne. .2.A
Fuel Name FAR MTR-C (U3S12 LEU) JAPAN

SNF ID s. 289
Fuel Units De scr. 17 -ASSEMBLY
Heavy Metal Moss BuL.8 925kg EoL=8 6kg
ROD Storage Site SRS

'Fuel decay start date 2010
Esthnates as of 2030

Template- AT (Ught Water, Alurn .60 to 100-. U)
'Template Bumup(MWd) 3672

Template SBOL Heavy Metal Mass (P 000116889
Tem ptate ecvThme 20 years

Estimated
Canister usag.:

18,x10'
0 71

lI. Estnmates - tn Xn Xb b Y. Yb Gamma SourcesI non aa

Ca/MWd From I Nominal Bounding Fuel hitial Acbvity Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)
5

Burnup (MWd)' (Ci) lnventones(Ci) Inventorel(CI)

PhFoton Ioa
Energy Photons/sec
Group (bounding)

Radmonuclhde
S tA, t,, ,J

307 50 014 Si a

307 50 614 99
307.50 614 99 I

U Wc:+W aE-07 1 Avg teV
E4+w0 I 0 0150 6492E+13
0-04 1 0 0250 1.350E+132611

307 50 614 99 9 16E-04 0 0375 1 177E+13

307 50 3 51E-06 000575 1261E+13

307.50 E+w0 4.04E-30 807E-30 I 00850 7621E+12
E+w 5 06E-05 1 01E-04

Cm-244 2 9330E-05 000:+00 902E-03 1;

Co-60 61499 0 E+00 I 64E-03 2

Cs-134 614 99 0C .13
: . _ _ 

_ .

Cs-t35 307.50 614 99
3 307.50 614 99
2 307 50 614 99

Ot 2 12E-03 0 8500 7 894E+ tI
I 25E+03 112500 4 507E+11
1 51E+01 I 17500 2.069E+107 54E+00

4 8175E-03 307.50 1 48E+00 2 96E+00 22500 1.815E+06

Fe-55 1t2397E-04
| H-3 4.5697E-03

1-129 7-5300E-07
Kr-85 1 0850E-01
No-237 9 5561 E-06

i 3 81E-02 7.62E-02
0000E+0 1 41E+00 2818E+00
0 OOE+00 2 32E-04 4

614 99 0 8E+00 3 34E+01
614 99 0 W8E+w 2 94E-( 3.369E+00

Pa-231 307 50 614 99 0b E+00

I Pts-210
PM-147I_ Pu238

307 50 614 99 0 a E.8

307 50 614 9 2 98E+01

t 8254E-02 30750 5.61E+00 1 12E+01

4 2810E-04 O 1.32-01 263E-01 I
Pu-240 2 4368E-04 499 0 0.E+00 7 49E-02

Pu-241 614 99 0 OOE+00 It

Pu-242 614.99 0 OE+00
307.50 614 99 t41E-07

2426E-14 307.50 614 99 7.64E-12

6 3589E-06 307.50 6141 I 391E-03

1.2933E-05 307.50 3 98E-03 7 95E-03

1.1574E-05 3 56E-03 7 12E-03

Sr-90I
Tc-99
Th-229I

.9248E+00

Tb-230
E-14

4 6024E-08
_-07

i 845n0E-0

Thermal Power
Nominal Het Bounding ,

p Haet output
I (Waftt) - (watts) -

733E+00 DA7E+01
Total Total

U-235
1.5493E-05

,- - - - -.n m:
.4BtO

Y-DO
Other Radionuclides

1 9254E+00

Template Selection Summary
From SFD Used

Reactor Moderator UGHTWATER UGOrrWATER

Fuel Cltddhig ALUM ALUM
BOL HU Constiuents U U

8OL EnrIchment % 20 00000028 60 to 100

8~umup Sumtttary (t E)

IFro. SFD | 7b7df

3asis for Parameter Differences: -i

hUhse iralties tned pasraeters escetlt esrichrnet.

R.,... IF- ~ . . I e e m

I

Nomnda [
Boundbg |

307.SOIke~t "u rrip calcuated tamin teea " etl mawss destrdf
614 Y frndmg bngup assured It be face neat burnup

'Total bumyp for att tuel associated with this woulshteet must be divided by OL heavy metal mass to get specific bunwv values (tMWSdT)
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Fuel Radionuclide Inventory Worksheet
L Fuel and Terimpte 1ofonfr aionJ ,.Lt

Fuel Narne: FRR MTR-C (U3St2 LEU) NETHERLANDS
SNF ID 1: S09

Fuel Unts & Descr. 7 - ASSEMBLY
Heavy Metal Mass BOL.5-53kg, EOL=4 866kg
ROD Storage Site: sS

'Fuel decay start dae: 2010
Estimates of. 2030

Template ATR (Light Water. Aaim, 60 to 1000. U)
1
Temptate Bumup(MWd): 367.2

Template BOL Heavy Metal Uss (UT). 0 00116689
Template Decay Time 20 years

Estimated
Canister usage:

18 x10'
1 0.29 1

Hi. Fmvates;- -, ^.11 .c mX. Xb b Y. Yb Gamma Sources

Photon Total
CiMlWd From Nominal Bounding Fuel Initial Atvily, Nominal Fueel Bounding Fuel Energy Photons/sec

Radionucirde - Template Fuel Burnup (MWdp Burnup (MWd)' (Ci) Inventones(Ci) Inventones(CI) Group (bounding)
Ac-227 6 6313E-10 62844 1,25688 06OOE+00 417E-07 8 33E-07 Avg 1 6eV
Arn-241 2 0030E-03 62844 1,25688 0 00E+00 126E+00 2352E+00 0.0150 1327E+14
A-2423 432429E-07 62844 1.25688 OOE+00 267E-04 533E-04 00250 Z759E+13
An-243 1 4899E-06 62844 1,256.88 OOE+00 9836E-04 1 87E-03 0.037S 2403E13
C-14 57135E-09 628.44 1.25688 OOE+00 3 59E-06 316E-06 00575 2517E+13
Ci-36 1 31243032 62844 1,256 88 OOE+00 825E-30 1 65E-29 00150 19557E+13
Cr-243 1 6443E-07 628.44 1.256 88 0 OOE+00 1 03E504 2 07E-04 01250 1054E+13
Cr-244 2 9330E-OS 62844 1.25688 0 00E+00 I 84E-02 3 69E-02 0.250 1344E+13
Co-60 53186E-06 628.44 1,256 88 OOE+00 3 347-03 6168E-03 0 3750 085oE612
Cs-134 31563E-03 628.44 1,25688 006E+00 1 98E+00 397E+00 3000s 9543E+13
Cs-15 3 447E-06 62844 1,25688 OOE+00 217E-03 433E-03 08500 1613E+12
Cs-137 2 0313E+00 628.44 1,256 88 006E+00 1 28E+03 21E+03 72000 9212E61T
Eu-154 24513E-02 62844 1,25688 000E+00 654E+01 3 08E+01 2 17500 4681E+10
Eu-155 4 8175E-03 62844 1,25688 0006E+00 3 03E+00 6606E+00 2250 3709E+
Fo-K 1 2397E-04 62844 1,256 88 000E+00 7 79E-02 I 56E-01 27500 2097E+OS
H-3 4 5697E-03 628,44 1,256 88 0 00E+00 2 87E+01 S 74E+00 31SO 9 640E+03
1-129 7 5300E-07 628 44 1,256 88 0 00E+00 4 73E-04 9 46E+04 5 0000 5 479E+02
Kr-859 10osoE-01 62844 1,256 88 0 O0E+00 6 62E+01 5 36E+02 7 10oO 6 O5oE+D1
Np-237 95561E-06 62844 1,25688 0OE+00 6 01 E-03 120E02 6Itooo 67810E+
Pa-231 2 0359E-09 628 44 1.256 88 0 OOE+00 I 28E006 2 56E+06

Pu-2142 3 9728E-07 62844 1.258 88 0 00E+00 2 28E-08 4 257E-04

Pm-147 4 8502E-02 62844 1,256 88 0 O0E+00 3 OSE+01 610E+01
Pu-238 1 8254E-02 62844 1,25688 0006E+00 7 162E+1 229E+01
Pu-239 43281E-04 62844 1,25688 000E+00 269E-03 573E-01
Pu-240 2 4368E-04 628 44 1.258 88 0 OE+00 8 153E-01 3 63E-01
Pu-24t 33415E-02 62844 1,256i88 OOOE+00 2.10E+01 4-20E+01
Pu-242 3 632E-07 62844 1,256 88 0 00E+00 2 26E-04 4 57E-04
Ra-226 2 2854E-10 628 44 1,256 88 0 OOE+00 1 44E-07 2 87E-07
Fa-228 52426E-14 62844 1,25688 OOE+00 7381E-12 1 56E-11
Ru-106 6 3589E-06 62844 1,256 88 0 00E+00 42 DE-03 7 99E-03
Se-79 1 2933E-2 0 628 44 1,256 88 0 00E+00 813E-03 2 63E-02
Sn-126 I 1574E-08 628 44 1,256 88 0 0OE+00 7.27E-03 I 45E-02
Sr-90 1 9248E+00 62844 1,256888 00E+O0 1 1 521 E+03 242E+03
Tc-99 42239E-04 62844 1,25688 OOOE+00 265E-0 5 031 EHe1
Th-229 5 09531E-12 628 44 1,256 88 0OOOE+OO 3-20E-09 6 40E-09
Th-234 41845E-08 62844 1,25688 0006E+00 2163E-01 226E-01
Th-232 I 9270E-14 628 44 1,256 88 0OOOE+OO 1I.21E-11 2 42E-11I
Ti--208 4 6024E-08 628 44 1,256 88 0 OOE+OO 2 89E-05 S 78E-05
U-232 I12582E-07 628 44 1,256 88 O OOE+OO 7 91E-05 I158E-Q4 Therrnal Power
U-233 2 58251E-09 628 44 1,256 88 0 OOE+OO I 62E-06 3 25E-06 Norngnal Heat, Boundring
U-234 1 8450E-04 628 44 1,256 a8 0 OOOE+OO t.16E401 2 32E-01 ^Output Hea~tOutwu
U-235 -2 7235E-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 OOE+00 974E-03 1 95E-02 150E+01 300E+D1
U-238 -4.2851 E-09 628 44 0 00 I 49E-03 1 48E-03 1 49E-03 Total Total
Y-90 1 9254E+00 628 44 1,25688 000E+00 1.21E+03 2.42E+03
Other Radionucides 1.22E+03 2 43E+03

'ILT em Selec'ion rur, Bun n m S *v and -hcs; _ _ _ _ _ _ _ _ _ _ _ _

Template Selection Summary _

From SFD Used Basis for Parameter ferencer
Reactor Moder torUGHrT WATER UGHT WATER This Teiate a wasd for the kk" reason

Fuel Cladding [ U ALUM Thc tkW araties on at parres exceilt eivcriert
BOL HU~ Conatituents U U

BOL EnrIchment % 20 00000038 6010 100

Burnup Summary (MWd)_ Basis for burmup used in estimate:

From SFD Estmnated
Nominal 62834 Nomneal biW calcdated ircr the heavy nebtaimast destoyed.

Bounding 1.256g88 ikdmg bp a be t rai bei

Cihecks.
Estimated Bumupl

Bumnup Multiplier Given Bumup Estimated EOL HM/Gven EOL HM
Nominal 035 1 01

Bounding 0 72
Reactor shutdown. core removal, storage. shIpping or other date conrirming tLat Irradaion ceased tor hied.

'Totai bumrup tor ail ha associated with tas worksheet must be dvided by BOL heavy metal mass to get speofic burrup values (kWodT).

IJ

I
j

-i
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Fuel Radionucide Inventory Worksheet

I L Fuel and Template Information a,:b"&>

I- Fuel Name- FRR MTR-C (UALX LEU) SWEDEN
SNF ID 0 23

Fuel Units & Descr. 480 - ASSEMBLY
Heavy Metal Mass BOL960kg, EOL=789.8W8kg
ROD Storage Site SRS

'Fuel deay stal dale 2010

Estimates as of 2030
Template ATR (Light Water. Alum_ 60 lo 100 .. U)

"Template Bumnup(MWd): 367.2

Template SOL Heavy Metal Mass (MT): 000116689
-- Vi-. VO 50

Esttmated
Canister usage

18-xlO0
20 00

U. Fstimates r m Xn4 b Y. yb Gamma Sources

Photon Total

CYMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide - Template Fuel Bumup (MWd)' Bumup (MWd)' - (C nvenores(CI) Inventouies(CO Group (bounding)

Ac-227 66313E-10 161,09936 322,1973 000E+00 1 07E-04 2.14E-04 Avg MeV

Am-241 2.0060E-03 161,09936 322,19873 000E+00 3.23E+02 646E+02 00150 3.401E416

Am-242m - 42429E-07 161,09936 322,19873 000E+00 6 84E-02 t37E-01 00250 7072E+15

Am-243 1 4899E-06 161.09936 322,19873 000E+00 240E-01 480E-01 00375 6169E+15

C-14 57t35E-09 161.09936 322,19873 0006+00 920E-04 1 84E-03 00575 6.607E+15

C1P36 1 3124E-32 161.09936 322,1973 000E+00 2 11-27 4 23E-27 00850 3993E+15

Cm-243 1 6443E-07 161,09936 322,198.73 0E+00 - 2 65E-02 530E-02 01250 2702E+15

Cmn-244 2 9330E-05 46,93 32.97 0~0 73E+00 9 45E+00 02250 3445E.15

Co-60 5 3186E-06 161,099.36 32198 73 000DE+0 8 57E-01 t71tE+00 0.3750 * 1500E+15

Cs-t34 3.t563E-03 161,099.36 32,97 00E0 08E+02 102E+03 0 5750 2 446E+16

Cs-135 34477E06 161,09936 322,19873 000E+00 555E-01 1.I1EE+00 08500 4136E*14

Cs-137 20313E+00 161,09936 322,19873 000E+00 327E+5 - 654E+05 12500 2.361E+14

Eu-154 24513E-02 161,09936 322.19873 000Ei00 3 95E+03 7.90E+03 17500 1.084E+13

Eu-155 48175E-03 161,09936 322.19873 000E+00 1.16E01 1 55E+03 24500 9154E+08

F10 6 1 02397E14 161,09936 322,19873 0 006+00 25+04 3 99E+01 07500 51375E+08

H-3 4 5697E403 161,099 36 32t73 0E+0 73q6E+02 t 47E+03 315000 2 471 E+06

I-129 7-5300E407 161,099 36 322.19873 00E0 1.1E-01 2 43E-01 5 0000 I1402E+05

Kr-85 1.0850OE-01 161,09936 322t198 73 000DE+00 t.75E+04 3 50E+04 700oD tS46E+04

Np-237 95561E-06 161,099.36 322,19873 000E+00 1.54E+00 308E+00 110000 1735E+03

Pa-231 2 0359E.09 161,09936 322,19873 000E+00 3 28E4-4 6 56E-04

Pb-210 497286-t1 161t09936 322,19873 000E+00 801E-06 I 60E-05

Pm-147 48502E-02 161,09936 319873 000E+00 7.81E+03 1.56E+04

Pu-238 1 8254E-02 161,09936 3219873 000E+00 294E+03 588E+03

Pu-239 42810E-04 161,09936 3Z,19873 000E+00 690E+01 t38E+02

Pu-240 2 4368E-04 161,099 36 32219873 000E+00 3 93E+01 7.85E+01

Pu-241 33415E602 161,09936 322,198.73 - 000E+00 538E+03 1 08E+04

Pu-242 3 6329E-07 161,099.36 3Z,19873 000E+00 5 85E-02 117E-01

Ra-226 2.2854E-10 161,09936 32219873 000E+00 36E5 7.36E-05

Ra-228 12426E-14 161,099 36 322.19873 0 00E+00 2 00E-09 4 00E-09

Ru-106 6 3589E-06 16109936 319873 0006+00 1 02E+00 205E+00

Se-79 1,2933E5 161.09936 32,19873 0006+00 208E+00 417E+00

Sn-126 574E-05 16109936 322.19373 0006+00 1 86E+00 373E+00

Sr-90 192486E+00 16109936 32219873 0006+00 3106+05 620E+05

Tc-99 42239E-04 161,09936 3,19873 000E+00 680E+01 1,36E+02

Th-229 5 09536-12 16,09936 322,198.73 0 00E+00 821E-07 1 64E-06

Th-230 41885E-08 161,099.36 32,19873 000E+00 6756-03 1,35E402

Th-232 1.92706-14 161,09936 322.19873 0006+00 310E-9 621E-09

TF1208 46024E-08 161,099.36 322,19873 000600 741E403 1.48E602

U-232 12582E-07 161,099.36 322,198 73 0 00E+00 2 03E602 4 05E-02 Thermal Power

U-233 25825E-09 161,09936 32,9873 0006+00 416E-04 8.32E-04 Nominal Heat Bounding

U-234 1 8450E-04 161,099 36 322.19873 0006+00 2 976+01 5 946+01 Output Heat Output

U-235 -27235E-06 161,09936 000 415E-01 000E+00 415E-01 - (Wltts) lWatts)

U-236 1 5493E-05 161,09936 322,198.73 000E+00 2.50E+00 4.99E+00 3.84E+03 78tE+03

U-238 -42851E49 161,09936 000 2 58E-01 257E-01 2 58E-01 Total Total

Y-90 19254E+00 161,09936 3Z,19873 000E+00 310E+05 6 20E+05

Olher Radionuclides 312E+05 6 23E+05

U.TeiepbatSelection Summary, Burnup Sun, and Checks . '. .-

Template Selection Summary
From SFD Used Basis for Parameter DifterencesI Reactor Moderator UIGHT WATER UGHT WATER Th1s Terrale was tsed hr the blmes reasmns

Fuel Cladding ALUM This hmI aldies ATR~eefAate on a bit one paameter (eratcorent) sriag ATR a reason"b

0OL HM Constituents- math

SOL Enrichment % 20 60 to 1co

Burmup Summary (MWd' -- - Basis for bumup used In estimate-

From Sf0 Estimated

Nominal 161.099 3t Nomnral Wnrpalaated kaste hea"6 metal mas destryed

Bounding 322198 7: Bcng burnpamed bDte twie nomal m WN

Checks..._

_ _ Estimatedt eumupl
wUithtMU-ower Giveid eumup Ebtamases EOL HWGiven EOL HM

toinanl u p 05t 31

Bounding 1.07

'Reactor sltdown, core removal, storage, sippng or other date contamiing -aUt lrradaclon ceased tor fuel

'Total burr upfor all tue associated with this weorksheet must be divided by SOL heavy metal mass to get specific bumup values (M~v@MT)

Mac 20
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Fuel Radionuclide Inventory Worksheet
j[. Fuel and Template Ifrmiopt >,2,,

Fuel Name: FRR MTR-C (UALX-HEU) ARGENTINA
SNF ID # 635

Fuel Units & Desor: 14 - MTR TYPE
Heavy Metal Mass BOL=2.395kg: EOL. 749kg
ROD Storage Site: SRS

'Fuel decay start date, 2010
Estimates as of 2030

Temnpite' ATR (Ught Water. Alum, 60 to 100%. U)
"Template Burnup(MWd): 3672

Template BOL Heavy Metal Mass (MT)' 0 00116689
Temobt Dee. T1- o -cr

Estimnated
Canister usage.

1 Vxit 0
0 58

I.Fstimates, t X. X, b Y. Yb Gamma Sources
Photon Total

CrlMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Burnup (MWd) Bumup (MWd)` (Ci) Inventones(Ci) lnveatorW5is) Group (bounding)
Ac-227 66313E-10 612.53 1,22506 OOOE+OO 406E-07 812E-07 Avg MeV
Am-241 2.0060E-03 612.53 1,225 06 0 OOE+00 1 23E+00 2 46E+00 00150 1.293E+14
Am-242m 42429E-07 612.53 1,225 06 0 OOE+00 260E-04 5 20E-04 00250 2689E413
Am-243 1 4899E-06 612.53 1,22506 OOE+00 9.13E-04 1 83E-03 00375 2.345E613
C-14 57135E-09 612.53 1,22506 OOOE+00 3.50E-06 700E-06 00575 2512E+13
Ci-36 13124E-32 612.53 1,22506 OOOE+00 804E-30 1 61E-29 00850 151E8613
Cm-243 t6443E-07 612.53 1,22506 OOOE+00 101E-04 201E-04 01250 1027E+13
Cm-244 2 9330E-05 612.53 1,225 06 0 OOE+00 1 80E-02 3 59E-02 02250 1 3106E13
Co-60 53186E-06 612.53 1,22506 OOE+00 326E-03 652E-03 03750 5702E+12
Cs-134 31563E-03 612.53 1.22506 OOE+00 193E+00 387E+00 05750 9301E.13
Cs-135 34477E-06 612.53 1,22506 OOE+00 2 11E-03 4 22E-03 08500 1572E+12
Cs-137 20313E+00 612.53 1,225 06 OOOE+00 1 24E+03 249E+03 12500 8979E611
Eu-154 24513E-02 61253 1,225 06 000E+00 1 50E+01 3 OOE+01 1 7500 4121E,10
Eu-155 48175E-03 612.53 1,22506 OOOE+00 295E+00 590E+00 22500 36156E.6
Fe-55 1.2397E-04 61253 1,22506 006E+00 759E-02 1 52E-01 27500 2 044E+06
H-3 4 5697E-03 612 53 1,225 06 0 o0E+00 2 80E+00 5 60E+00 3 5000 9 389E+03
1-129 75300E-07 612.53 1,225 06 0 0OE+00 461E-04 922E-04 50000 5.309E+02
Kr-85 10850E-01 61253 1.2206 006E+00 665E+01 1.33E+02 70000 5.861E+01
N -237 95561E-06 61253 1,22506 006E+00 585E-03 1176-02 110000 6569E+00
Pa-231 2 0359E-09 612 53 1,225 06 006E+00 125E-06 2 49E-06
Pb-21 0 4 97286E-11 61 2 53 1,225 06 0 00E+00 3 OSE-08 6 09E-08
Pm-147 4 8502E-02 612 53 1,225 06 0 00E+00 2 97E+01 5 94E+01
Pu-238 I 8254E-02 612 53 1,22506 0OOE+00 1 12E+01 2.24E+01
Pu-239 4 281OE-04 612 53 1,225 06 0 0OE+00 2 62E-01 5.24E-01
Pu-240 2 4368E-04 612 53 1,225 06 ODE+00 1 496-01 2 99E-01
Pu-241 33415E-02 61253 1,22506 6OOE+00 205E+01 409E+01
Pu-242 3 6329E-07 612 53 1.225 06 0 OE+00 2 23E-04 4 45E-04
Ra-226 2 2854E-10 612 53 1225 06 0 00E+.00 40E-07 2 80E-07
Ra-228 12426E-14 61253 1,22506 006E+00 761E-12 1.52E-11
Ru-106 6 3589E-06 61253 1,225 06 006E+00 390E-03 7.79E-03
Se-79 1 2933E-05 612 53 1,225 06 0 OOE+00 7 92E-03 1.58E-02
Sn-126 1 1574E-05 612 53 1,225 06 0 OOE+00 7 9E-03 1 42E-02
Sr-90 1 9248E+00 612 53 1,225 06 0 06E+00 1.18E+03 236E+03
Tc-99 42239E-04 61253 1,22506 OOE+00 259E-01 5.17E-01
Th-229 50953E-12 61253 1,22506 OOE+00 312E-09 624E-09
Th-230 41885E-08 612.53 1,225 06 0 OOE+00 2 57E-05 5.13E-05
Th-232 1 9270E-14 612 53 1225 06 0 OOE+00 1 18E-11 2.36E-11
TI-208 4 6024E-08 612 53 1,225 06 0 OOE+00 2 82E-05 5.64E-05
U-232 12582E-07 612.53 122506 OOE+00 7.71E-05 1.54E-04 Thermal Power
U-233 2 5825E-09 61253 1,22506 OOE+00 1 58E-06 316E-06 Nominal Heat Bounding,
U-234 1 8450E-04 612 53 1,225 06 0 OOE+00 1 13E-01 226E-01 Output Heat Output
U-235 -2 7235E-06 61253 000 4 66E-03 2 99E-03 4 66E-03 (Watts) (Watts)
U-236 1 5493E-05 61253 1,22506 OOE+00 949E-03 1.90E42 1ASE+01 292E+01
U-238 -42851E-09 61253 000 805E-05 7.79E-05 8054-05 Total Total
Y-90 1 9254E+00 612.53 1,22506 OOE+00 1.18E+03 236E+03
Other Raditnucides 118E+03 2 37E+03
L TemlateSeecion SummryBrm Stutp9 7, and Checks ,

Template Seitection Summary
From SAD Used Basis for Parameter Driferences

Reactor Moderator UGHTWATER UGHTWATER
Fuel Claddng ALUM ALUM

BOL HtM Consttuents U U |
BOL Enrichment % 90 00000174 60 to 100

Bumup Summary (MWd)a i Basis for bunrup used in estimate:
From SFD Estnated

Nomnan 612 S3-tonnai bntip calculated e bekety metal eus destroyed
Boundrng 1225 06 jotedei bulru assamed t be mic ntenjial bumiM.

Checks
Esb.^.ated Bumrup1

Bumup ltuiplier Given Bumup Estlmated EOIA HMGiven E01 HUM
Nominal 0 81 102

Bounding 1 63
'Reactor shutotwn, core removal, storage. shipping or other date oonfhtlrng that Irntataon ceased for tuol
2
Total burnup for al fuel associated with t8is worelsheet must be divided by 8OL heavy metal mass to get specific buriup values (MWd'MT).

j

I
J

a
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Fuel Radionuclide inventory Worksheet

L Fuel and Template Infoiwation Q .l
Fuel Neme FRR lMTR-C (UALX-HEU) CANADA

SNF ID#. 612
Fuel Units & Descr2 23- MTR lYPE

Heavy MetallMass: BOL-2721kg EOL.176kg
ROD Storage Site SRS

'Fuel decay start date 2010

Esatntfes as of 2030
Template ATR (UlVt Water. Akum, *60 to 100OR U)

'Template Bumup(luWd) 367.2
Template BOL Heavy Metal Mass (MT e 000116689

- -4 f -lnru i 20 wears

Estimated
Canister usage

18Ex10'
1 096 1

*. Estimates , m x. - X b Ye y D Gamma Sources
Photon Total

C dIMWd From Nominai Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy ' Photons/sec

Radionuclide Template Fuel Bumup (MWd)
2 Bumup (MWd)' (Ci) nventones(CI) nventories(Ci) Group (bounding)

Ac-227 66313E-10 91046 1,82093 00OE+00 604E-07 121E-06 Avg MeV

Am-241 2 0060E-03 910 46 1,820 93 OOE+O 1 83E00 365+00 00150 1 s22E+14

Arn-242m 4.2429E-07 910 46 1.820 93 0 00 E+O0 3 86E-04 7.73E-04 0 0250 3997E+13

Am-243 tA899E-06 91046 1 82093 0OOE+00 1.36E-03 2.716-03 00375 3486E+13

C-14 57135E-09 91046 1.82093 OOOE+00 5.20E-06 1.04E-05 00575 3734E+13

C-36 1.31246-32 91046 1,82093 000E+0 O 19E-29 239E-29 00850 2256E+13

Cm-243 1 6443-07 910 46 182093 0 OOE+00 1.50E-04 2 99E-04 01250 t527E+13

Cm-244 2 9330E6 OS 910 46 1,820 93 0 OOE+00 2 67E-02 5 34E-02 02250 1 947E+13

Co-60 53186E-06 91046 1,82093 0OOE+00 484E-03 968E-03 0.3750 8475E.12

Cs-134 31563E03 91046 1,82093 00OE+00 287E+00 575E+00 05750 1.382E414

Cs-135 34477E-06 91046 1.82093 000E+00 314E-03 6.28E-03 08500 2 337E+12

Cs-137 2 0313E+00 910 46 1820 93 0 OOE+00 1 85E+03 3 70E+03 12500 1*335E+12

Eu-154 24513E-02 91046 1.82093 00OOE+O 223E+01 446+01 1.7500 6126E+10

Eu-155 48175E-03 91046 1,82093 OOOE+0 O 4.39E+00 877E+00 22500 5373E6O0

Fe-55 1.2397E-04 91046 1,620 93 0OOE+OO 113E-01 2 26E-01 27500 3038E+06

H-3 45697E-03 91046 1.2093 0OOE+00 416E+00 832E+00 35000 1.395E+4

1-129 7 5300E-07 91046 1.82093 0OOE+00 6 86E604 1 37E403 60000 7890E+02

Kr-85 1 0850E-01 91046 182093 000E+00 988601 1986+02 70000 8710E+01

Np-237 9 5561E-06 910 46 1,820.93 0 00E+00 8 70E603 1.74E-02 11 tt 9762E+00

Pa-231 2 035949 91046 1,62093 000E+00 1 85E-06 371E-06

Pb-210 49728E-11 91046 1,82093 006E+00 4.53E-08 9 06E-08

Pm-147 48502E-02 91046 1.82093 0OOE+00 442E+01 883E+01

Pu-238 1 8254-02 91046 1820 93 0OOE+00 1.66+01 332E+01

Pu-239 42810E-04 91046 1,82093 0OOE+00 390E-01 780E-01

Pu-240 24368E-04 91046 1.,82093 0OOE+00 2.22E-01 444E-01

Pu-241 33415E-2 91046 1,82093 000E+00 304E+01 608E+01

Pu-242 36329E-07 91046 1,82093 000E+00 331E-04 662E-04

Ra-226 22854E-10 91046 1,820 93 00OOE+00 21E-057 4 16E07
Ra-228 1.2426E-14 91046 1,820.93 0OE+00 113E-11 226E-1 1

u-106 623589E6-0 91046 1,82093 0006E+00 5679E-0 a 16E-02
Se-79 12933E45 Ulu046 182093 0OOOE+OO 1.1BE402 236E402
Sn-126 115745 4 91046 1,82093 0OOE+00 166-012 2 1O42_
S-90 19248E+00 91046 1820 93 OOE+00 75E+03 3450E+03

Tc-99 4 2239E404 91046 1,820 93 OOOE+OO 38E4 7.69E401
Th-229 50953E-12 91046 1,82093 00OOE+00 46E-09 928E9-0
Th-230 42185E-08 910.46 1,82093 0OE+0 3681E-05 764 04T
Th-232 1.9270E-14 91046 1,82093 0 OE+00 175E-11 3.51 E-11
TIe208 46024E408 910 46 182093 OOE+O 419E705 838E35
tJ-232 ~ 12~582E47 910 46 1,820 93 OOODE+OO t.1 5E-04 2 29E44_ TemalPovier

U-233 25825E49_9tO_46 1820 93 0 OOE+OO Z35E406 4 70E406 Norninal Heat Bounring
UJ-234 1 8sE4 910 46 ____1820 9g3 O OOE+OO I 68E-01 3.36E401 Oreut W Heat Output
U-7235 ~ -2 7235E46F 91046 0 00 5 47E-03 29-9E43 SA7E403 1Wants) (Watts)'

U-236 I 434 910A46 1.820 93 OOOE+OO 1 41E42 2.82E402 2t17E+9t 4a14E+9t
U28*25E9 910A6 0 00 6 40E405 6 01E405 6 40E456 Total Total

Y-90 124+0 91046 1,820O93 - OOOE+OO I175E+03 3Z5t E+03
OtherRadilonuclides - I 76E+03 3 52E+03

I

IT
_ 11 Tempae Sdeleton S Brv, p Sun ad ~ t >;f* ss-r<.r4

[Template Selection Summary
SF i iused Basis for Paramete Diffrences:

Reactor Modertor UG~r WA1ER LGK;T WATERt
_Fuel Cbaddmgl ~ ALU~M ALUM

SOL HU Constituents U U-i
S OL Enrichmrent % 92 9997633 -60 to 100

SL umup Summary (MWd)' -S Eastirt Gs trfor cumup used in estimate

Nomhital0 Non burrup rV4ed lvn the heavy vetal ma,% ieswyed.

Bounding - 1.8209 .ss* bamipasarned b te r ba~c

Checks
Estimaled Burnupi

Burrup Multiplier Given Burrup Estimated EOL HM/Given EOL HM
Nominal 106 103

Boundmgt 2131

'Reactor sudown, Ce removal, storage. shipping or other date confirmiig tht Irradiabon ceased tor fuel

'Total bumnup tor an fuel associated whh Ihs worksheet must be dvided by i0L heavy metal mass to get specific bumup values (MWdWT)

Mac 200
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Fuel Radionucide Inventory Worksheet
L Ftl and Template Informaton_ -

Fuel Namea FRR MTR-C (UALX-HEU) GERMANY
SNF ID tl 579

Fuel Units & Descr, 33- MTR TYPE
Heavy Metal Mass BOL=3.336kg, EOL.2.062kg
RO Storage Sete SRS

'Fued decay at date 2010
Estimates as of 2030

Tenplate. ATR (Ught Water, MAlm, 60 to 100. U)
'Template Bumup(MWd): 3672

Template 0tO Heavy Metal Mass (MT): 000116689

Estimaled
Canister usaqe

18-x10
1 t38

Template Decay Thrie 20 years

H. Fsates - ' - , - III XX. b Y. |b -I Gamma Sources

Ci/MWld From , Nominal Bounr
Radionuclide Template Fuel Burnup (MWd)O Burnu
Ac-227 6 6313E-10 1.206 31 2,4
Am-241 2 0060E-03 1,206 31 2,4
Arm-242m 4 2429E-07 1,206 31 2.4

ding Fuel Initial Activity Nominal Fuel Bounding Fuel
p (MWd)' (Ci) Inventtones(Ci) inventrones(Ci)

Photon Total
Energy Photons/sec
Group (bounding)

1 60E-06 I Avg MaY
4 84E+00 00150 2,547E+14

412 ( 00250 5-296E+13
1 4899E-06 1,206 31 2.41263 C 4 619E413
S 7135E-09 1.206 31 2,412 63 0 OOE+00

1,206 31 2,41263 000E+00 158E-29
Cm 2,412 63 0OOOE+00 1 98E-04 3 97E-04
Cm-244

4 947E+13
2 990E513
2 023E+13
2 580E.13
1 123E+13
1 832E+14

2,412 63 OOOE+00 354E-02 7 08E-02
Co.60 0 6 42E-03 1 28E-02 _e3750
Cs-134 3 1563E-03 3 81 E+00 7 62E+00 0 5750
Cs-135 3 4477E-06 1,206.31 o8s00 3097E+12

2-0313E+00 1,206,31 Z412.63 I 12500 1 768E+12
2 4513E-02 1,206 31 2,412.63 0 0OE+00

Eu-1 1 2,412 63 OOOE+00 581E+00 1t
7 1198+0

7 11 9E+D6
Fe-55 2.41263 0 00E+00 1 50E-01 2 99E-(
H-3 3 0 OOE+00 5.51E+00 1 1OE+01
1-129 7 5300E-C 0 OOE+00 9 08E-04 t 82E-03 5 0000 LKr-85 1 0850E-01 1.31 E+02 2 62E+02 7 0000 I 154E+02
NP-237 9 5561E-06 1.206 31 2 31E-02 11 0000 1293E+01
Pa-231 2 0359E-09 1.206 31 2.4 E-06

4 9728E-1 1 1,206 31 2,412 63 OC
4 8502E-02 1,206 31 2,412 63 0 OOE.00 5 85E.01

6 31 2.412 63 OOE+00 2 20E501
Pu-239
Pu-240 2 4368E-04

3.3415E-02

1,20631 2,412.63 OOE+000 5 16E-01
1,206 31 z412.63 0 O0E+00 2 94E-01
1,206.31 2.412 63 0 oOE+00 4 03E501

1 03E+00
5.88E-01

1t206.31 Z412 63 0 OOE+00 438E44
2,412 63 0 OOE+00 2 76E-07
2,412 63 0 OOE.00 1 50E-11Ra-228

Ru-106
Se-79
Sn-126

5 51E-7
3 OOE-1 I

1 2933E-05
1 1574E-05
t 9248E+00

7 67E-03 1 53E-02
1.56E-02 3 12E-02

1,206 31
1206 31

04 1,206 31
2,412 63 000E+00 2 32E.03
2,412 63 OOOE+00 5.10E-01
2,412 63 0 00E+00 6.15E-09
2,412 63 0 o0E+00 5 05E-05

2 79E-02
4 64E+03
t 02E+OO
1.23E4-8
1 1E-04Th-230

Tl-232
TI208

3 0 OOE300 2 32E-11 4 65E-11
4 6024E-08 I 00E00 o 5 SS-OS 1. 11E4

U-232 1.2582E-07
U-233 2.5825E-09

I- .. - -.f - -
C W VCU I UtU Jq .04qt-u4 i nermal Power

_ i # ., _ _ . -

: eenTnv 
_

U-234 1 8450E-04 1,206,31 2,412 63
U-235 -2-7235E-06 1,206,31 000
U-236 1 5493E-05 1,206 31 2,412 63
U-238 -4,2851E-09 1,20631 000
Y-90 1 9254E+00 1.206 31 2,412 63
Other Radionuclides

U.Z3t:-0o

4 45E-01
6 71 E-03

Nominal Heat - Bounding
Output - Heat Output
(wat) (watts)

_ . -

:-M 2 3 74E-02
E-05 7 85E-05

2,5E5801 S75E+01

Total Total

Ill Tesiplate Selection Sumnmsary. tursup Suntary. and Checks-
Tompar Selection Summar

From SFD Used
Reactor Moderator UGiT WATER UGHT WATER

Fuel Cladding ALUM ALUM
SOL HM Constituents U U

BVOI Enrichment % 92 ^97131 60 to 100

i f or-< - e Di

Basis fior Parameter Ddlerences-

'l

Bumup Summary (MWd)f Basi5 for bumu u^sed in estimate:
From SFC7 ~ Eatirn tt

Nomin il 1.,e n~ bumup v3aluaWe hmn le heavy mnetal mma desfyeL
Bo~undtn 2.4tz 63 Bmxhn t=nu assre to be thce ruiW bm

Checks t

Estirnatedt Burnupl
Burnup tu~ltplle Given Bumup Edsti td EDIA HM/Given EOLA HUt

Nominal t 16 _ 1 04

Boundmng 2Z301

'Reactor shutdownn core removal storage. shpping or other date confirng Sitha Itirradiation ceased tor tuel
t
TotaJ burm4u for a^J tuel associated with this worlsheet must be dvided by 8OL heavy metal mass to get specific bumup values (MWdIMT).

I4

-r^

tI
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Fuel Radionuclide Inventory Worksheet

1. Fuel and Template 8nnmlious 2 .

Fuel Name FRR MITR-C (UALX-HEU) JAPAN
SNF ID# 600

Fuel Units & Deser 54-MTR TYPE

Heavy Meta Mass BOL-5227kg- EOL-4 158kg
ROD Storage Site SRS

'Fuel decay start date: 2010
Estimates as of 2030

Template ATR (Ligt Water, Alum.. 60 to 100%. U)
5
Template Bumup(MWd) 3672

Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time 20 years

Estimated
Canister usage

18'x1O0
225 j

I Gamma Sources

it1. Estinsetes ., 2 m- - I X. Xe b Y. ye I__GammaSources

CiiMWd From Nominal Bounding Fuel Initial Activity - Nominal Fuel Bounding Fuel

Template Fuel Bumup (MWd)f Burnup (MWd)
2

(CD) nventories(Ci) inventones(Ci)
Energy Photonslsec
Group (bounding)

_. .. I _ . V,Radionuclide
6 6313E-1 0

�.oZb 11 U UU�+tFJ -
2,025 I 1 O ootow 1.34E-I>S Av v

4 06E+00 00150 2 138Eo 142.025 11

Am-242M 424
Am-243 1 48
G-14 57

2,025.11
2,025 11

3 02E-03 J_
I116E-05 I C

0 0250

1.012 55 2,025 11 5 79E-06
i ni12 A, 2.025 I 1 33E-29 2 66E-29

CP-36 1.3124E-32
Cm-243 1 6443E-07

. ,v . L ; ,vow .

1.012 55 2,025 1 I 66E-04 3 33E-04 413

Cm-244 1,012 55 0 2 97E-02 2 165E+13

Co-60 1,012 55 0 0o000 5 39E-03 o9 426E412

0 00E+00 3 2
Cs-134 U tbjL-w~
r,l-13 3 4477E-06 000E+w00 3 4

6 39E+00 0 5750 1538E+14
6 98E-03 0 8500 2599E+12
4 11E+03 12500 1.484E+12

4 96E+01 I 17500 6,812E+10
1 2 -5111 ff 2.025 11 -0 OOE+00

45- I J S L v. - --. _vv--._-._-Eu-154 24513E-02 1.01255
Eu-155 4 8175E-03 1,012 55

1 Fe-SS 12397E-04 1,012 55

I 4 H-3 4 5697E-03 1,012 55

1-129 7 5300E-07 - 1,012 55

LKr85 10850E-01 1,01255

UNl>237 95561E-06 1,01255

2.025 11 O0
2,025.11 +00 9 76E+00

1.26E-01 2
_+00 4 63E+00 1 552E+04

0 000.00 7 62E-04 s 0000 8 776E.02

11 0000E+00 11 7 9 086E+01

5ll 000E+00 9 6 t1 t0 ooo D86E+01

Pa-231
Fb-210Ir Pm-147
Pu-238

V Pu-239
Pu-240
Pu-241

2 0359E409
4 9728E-1 t

2,025 11 0 0OE+00
2,025 11 0 00E+00
2,025 11 0 000E+O
2,025 11 0 0°E+00

4 .
1.6

2 06E-06 4 12E4-6
5 04E-08 1 01E407
4 91E+01 982E+01
1 85E+01 3 70E+01
4 33E01 8 67E-01

-02 1,012.55
E-44 1,012.55
E-44 1012 55
E-02 1,012.55

Ra-228
Ru-106
Sa-79
Sn-126

3 6329E-07 1,012 55
2 2854E-10 1,012 55
1 2426E-14 1,012 55
6 3589E-06 1,012 55
1 2933E-05 1,012 55
1.1574E-05 1.012 55
1.9248E+00 1,012.55

2,025.11 0 00E+00 2 47E001
2,025.11 0 00E+00 3.38E+01
2,02511 0 00E+00 3 68E-04
2,025 11 0 00E+00 2 31 E-07
2.025 11 0 00E+00 1 26E-11

4 93E-01
6 77E+01
7.36E-04
4 634-07
2 52E-11

2,025 11 6 44E-03 1.29E-02
1 31E-02 2.62E-2

E+00 1.17E-02
1+00 1 95E+03

2.34E402

Tc-99 4-2239E-04
Th-229 5 0953E-12

Th-230 4 1
Th-232 1 9
Tt-208 4 6

U-232 -- 12
U-233 2 5
U-234 18
U-235 -2 I
U-236 1.S

- 2,0251 1 0 00E+00 4

2,025 11 00+ +00 S
2,025.11 0 0OE+00 4
2,025.11 0 00E+00 1
2,025.11 0 0OE+00 4
2.025 11 0 0DE+00 1

2.025 11 0 0DE+00

E-49 1 031-08
E-O5 8 48E-05
E-11 390E-11
1-05 9.32E-05 ____ ______

E404 2.55E-04 Thermal Power

%106 523E-06 Noninal Heat Bounding
2582E-07

I 10 ots 2.25t11

I
i U-238

Y-g0
O)thertF

1,012 55 0 00
1,012 55 2.02511
1,012 55 0 00
1,012 55 - 2,02511

) 1.87E401 3 74E-01
7.75E4-3 1 05E-02
I 57E-02 314E-02
1.19E-04 t 23E-04

Output . Heat Output

(Watts) (Wafts)
2.4tE+01 4.83E+01

Total Total

I 95E+03 3 90E+03
1 96E+03 3 92E+03

IlL T nplate Selecbon Stasuise. B a, and Checks

Temptate Selection Summary
Fromn SFD Used Basis fow Parameter Differenrc.s:

Reactor Moderator UGHT WATE UGHTWATER

Fuel C taddig- ALLU ALUM

BOL NM Constiuents U U

BOL Enrichment % 92 99999931 60 to 100

Bumup Summary (MWd)' 8 asis for burnup used In estimate:

From nSF0 Estmated

Nomrinal 1,01255J Nonal tpreoilubale toem tie teavy meta mass destoyel

Bounding 2 025 t tSoudnsct #gbut a towd S be twce nomal b(rI

iChect s I ;

_ .

I ~Estimated Burstupl
Burnup Multiplier Giwen 8umup Estimated5 EOL HMUGiven EOL tIM

Nominal 062 I t10

Boundmg | - 1231-

'Reanor shutdown, core removal storage. shipping or o8wr date confirmreig tlat Irradabor ceased tor luet

F-r 'Total burnup tor an fuel assodated rmIS tlis woruksheet must be dvkled by BOL heavy metal mass to get specfic bumup values (MW6'MT)

Mac 20
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Fuel Radionuclide Inventory Worksheet
L Fuel and Tenplate Info ,

Fuel Name FRR MTR-C (UALX-HEU) PORTUGAL
SNF ID t 631

Fuel Units & Dscr:. 9. MTR TYPE
Heavy Metal Mas: BOL-t 423kg EOL-0 894kg
ROD Storage Site: SRS

'Fuel decay strt date 2010

Estatmes as obf 2030
Template: ATR (Light Water. Alnim, 60 t1000%. U)

"Temlptae Burnup(MWd): 3672
Tenplate BSOL Heavy Metal Mass (MT): 0 00116689

Template Decay Tmer: 20 years

Estrnated
Canister usage:

18'x10t
038

H. Fstimutes -,a - m X. X b Y. Yb Gamma Sources

Cd/MWd From Nominal Bounding Fuel Imnal Activity Nominal Fuel Bounding Fuel
Photon Total
Energy Photons/sec
Group (bounding)

Avg May

Radionucide Template Fuel Bumup (MWd)' Bumup (MWd)' (Co) Invi
Ac-227 6 6313E-10 501 16 1,002.33 0006.+00
Am-241 2 0060E-03 501 16 1,002.33 0 00E+00 1
Am-242m 4.2429E-07 50116 1,002.33 0 00E+00

ventones(Ci) hnventoriesdCi)

1 058E+14

2200E+t13
501 16 1,002.33 0 00E+00 7 47E-04

116 1,002 33 0 00E+00 2.86E-06 5 73E-06
6 58E-30 t.32E-29 a

Cm-243 1 65E-04 01250 8 405E+12
Cm-244 2 9330E-05 I .4E-02 02250 1 072E+13
Co-60 53186E-06 501 16 0.3750 4 665E+12
Cs-t 34 31563E-03 50116 1,00233 000E+00 tS8E+00

3 4477E-06 501 16 1,00233 0 00E+00 1 73E-03
2 0313E+00 501 16 1.002 33 0 00E+00 1 02E+03

7 610E+13

2 04E+4
1287E+12

7 346E+t I
Eu-154 2 4513E-02 501 16 1,002 33 0 00600 1 23E+01 2 46E+01
Eu-1 55 0 00E+00 2 41E+00 4 63E+00
Fe-55 0 c0E+00 6 21 E-02 I 24E-01 2.7500
H-3 4 5697E-03 4 58E+00 3.5000 7 681 E+03
1-129 7 5300E-07 501.16 1,002.33 0 OOE+00
Kr-85 1 0850E-01 501 16 1,002.33 0 0OE+00 5
Np-237 95561 E-06 501 16 1,002.33 000 E+00 I

7 55E-04 S 0000 4.343E+02
7 0000 4 794E+01
11 0000 5.373E+00 [L

2 0359E-09 501 16 1,002.33 0 00E+00 I 02E-06
3 0 00E+00 2 49E-08 4 98E-08

Pm- 147 0 OOE+00 2 43E+01 4 86E+01
Pu-238 1 83E+01 LiPu-239 4.2810E-04 501.16
Pu-240 2 4368E-04 501.16 1,002 33

3.341SE-02 501.i6 1.00233 0 OOE+00 1 67E+01 3 35E+01
t16 1,00233 OOOE+00 1 82E604 3 64E-04

000E8.00 I 15E-07 229E-07
Ra-228 1.2426E-14 E-t2 t.25E-tl
Ru-106 6 3589E-06 5 37E-03
Se-79
Sn-i 26

1 2933E-05 501 16
1 1574E-05 501 16
1 9248E+00 501.16

1t002.33 00600E+O 6 48E-03
1,002.33 OOE+00 5 80E-03
1,002.33 0OOE+00 9 65E+02
1,002.33 OOE+00 2.12E-01 4 23E-01

Th-230 41885E-08 501 16
Th-232 1 9270E-14 501 16

-09 5 11E-09
E-05 4 20E405

1AC
Tl-208
U-232
U-233
U-234

46024E-08 501.16 1,00233 OOE+00 2<
12582E-07 501.16 1.002 33 0 OOE+00 6S
2 5825E-09 501.16 1,002 33 0 00E+00 1r
1.8450E-04 5011 6 1.00233 000E+00 9.'

04

U-235 -27235E-06 50116 000 286E-03 1
U-236 1 54934-05 501 16 1,00233 000E+00 7.
U-238 -4.2851E-09 5011 6 0 00 3 35E-05 3
Y-90 1 9254E+00 501 16 1,00233 OOOE+00 9
Other Radlonuclides 9
TrI "~e Ct . -~s B x sC. - -w t - ,~ e, -:,- od"

Thermal Power
Nomhinal Hed Bounding,

' Output Heat Output
(Watt) (Wafts)
1 19E+01 2±39E+01

Total Total

49E-03 2.86E-03
76E-03 1.55E-02
133E05 3.35E-05
65E+02 1 93E+03
69E+02 1 94E+03

Temparte Selection Summary
Frr m SFD Usd

Reactor oratrr u WTRHTWATER
Fuel Cladding ALUM ALUM

BOL HM Constituents U U

1Basis for Parameter erfferen5es: LI

Bumup Summary (MWd)' Basis for bumup used In estimate:
Fromn SFD Esimiated

Nomial FS1  
F [ 50116 NelW Wam5 calnbatew tom Fe hea" metal mass destoyel

Boundng t1.002 33 M Met bunup assured to te tWem rerial bamu

Checks

Estimated Bumupf
Bumup Uult Given Bum1up Esti1nuted EOL HI 3GIv n EOL Ht

itiuinn t EL v 60 .
Bounding 224

'Reactor shutdown, core removal, storage. shipping or other dale corinfiing trat Irraclabon ceased for fuel.

'Total burriup lor all t assoctated w8ith fts worksheet must be dvided by iOL heavy metal mass to get speific burnup values (MWd'MT).

l_
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Fuel Radionucide Inventory Worksheet

p Frl anct Temple Inortmbon , l
Fuel Name FRR MTR-C (UALX-lEU) TURKEY

SNF iD tI 643
Fuel Units & Descr: 8 t tTR TYPE

Heavy Metal Mass: BOiL1 781kg EO61=053kg
ROD Storage Site- SRS

'Fuel decay start date 2010
Estimates as of 2030

Template ATR (ight Water, Atum. 60 to 1 00%, U)

'Template Bumup(MWd) 367 2
Template SOL Hevy Metal Mass (MT) 000116889

Temoate Decay Time 20 years

Estimated
Canister usage

18'xt 0
033 j

'F-
it - -

B. Eshmates - - m - - X. X, b Y. Yb I Gamma Sources

CiIMWd From Nominal - Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)
2

(C ) Inventones4Ci) Inventorts(Ci)
.,

Pitoton Total
Energy Photonsisec
Group - (bounding)

Avg MeV
0 0150 1655E+14
0 0250 3.442EU13

Ac-227
Am-241

113 1.568.26 OOOE.0

Am-242m

113 1,568.26 1
113 1,56826 4

143 1t568.26

O0OE+DO

Am-243 78-1 2.34E-03 0 0375 3003E.13

C-14 78413 1,56826

CI-36
Cm-24

784 13 1,568.26

E-06 8 96E-06 I 0 0575 3 216E+13

E-29 2 06E-29 00850 1 943E+13
E-04 2-58E-04 I 01250 1 315E.13
E-02 460E-02 I 02250 It677Et13

E-07 784 13
2 9330E-05 784 13 E+00 2 30E

5 3186E-06 784 .+00 417E-03 8 34E-03
E+00 2 47E+00 4 95E+00 ICs-t34 3 1563E-03 0 0OE

Cs-135 3 4477E-( .568.26 0 00+00 2 706E-

Cs-137 2 0313E+00
Eu-154 24513E-02
Eu-155 4 8175E-03
Fe-55 1.2397E-04

;' I. 3 4S5697E-03

1-129 7.5300E-07

Kr-85 t 0850E-01
. N237 95561E-06

t56826 0 OE+00 I E 1 149E+12

113 tS6826 1 7500 5276E+10

78413 7 56E+00 I 22500 4 628E+06

784 13 9 72E-02 1 94E-01 2 27s5 26t6E+06
784 13 0 3 58E+OO 7 17E+00 3-500

784 0 O)E+00 5.90E-04 1.18E-03
0 00+0 8 51 +01

1.568 26 0 OOE+00 7.49E-03 E+O

Pa-231
1 Pb-21 0

Pu-239
Pu-240
Pu-241
Pu-242

I Ra-226
17 Ra-228

Ru-106-
Se-79_

2C 1.568 26 0 OOE+00 I 6
1.568 26

784.13
784.13
784t13

1,568 26
1,568 26
1,568 26 C

E+01

4281 OE-04

D t1.43E+01 2 86E+01
D 3 36E-01 671E-01

1 91E-01 382E-012 4368E-04 784 13
33415E-02 784 13
3 6329E-07 784 13
2 2854E-10 784 13
12426E-14 784 13
6 3589E-06 784 13

1 2933E-05 784 13

1,56826 000E+00 2 62E+01
1,568 26 0.00E+00 2 85E-04
1,56826 000E+00 1 79E-07
1,56826 0 00E+00 9 74E-12

-I 5 6 r8 0It IXE+00 4 99E-03

5 24E+01
5 70E-04
3 58E-07
1 95E-11
9 97E-03

101E-02 2 03E-02
908E-03 1 82E-021 1574E4-5

1 9248E+00
784 13

E+00 1 51E+03 3 02E+03
6 62E-01

TC-99 42239E-04 78413 - 1,56826 000E+00 3.31E-01

3- Th-229 5 0953E-12 78413 1.56826 000E+00 4 00E-09

Th-230 41885E-08 78413 - 1,56826 000E+00 328E-05
78 tq 5'82 CA CA nTht-232

TI-208
UJ-232

1-233
11-234

>-5 | 7 | ivW v v ]

784 13
784 13

1,56826 0 00E+00 3 1
1,56826 00__+00 91

3 02E-11
722E-05
1 97E-04 Thermal Power

I Nominal Heat Bounding
781 .bi2 . I c

784 13 I10wZ ii62R

4 784 13 1,568.26
2 03E-06 4 05E406
1 45E-01 2 89E-01
1.44E-03 3 58E-03
121 E-02 2 43E-02

iorninal Heat - Bounding -
Output Hesat Output
(Watts) (Watts)
1.t7E.0t 3.74E+01

- L-235 -2 7jb25-m0 70g 1.

tU-236 1-5493E-05 78413
U-238 -42851E-09 78413

- Y-90 1 9254E+00 78413
- COther Radionucldles

llL Temwiate Seiftcdon buwir, B p Surnmry. and Cheks_

Tem pbte Sei-ction Summary - -
From SF0D Usd

1;E-ctorModerator LUG&TWATER | UGH WATER
Fuel Cladding ALUM ALUM

SOL HM Constiunts U U

S BOL Enrichment % 93 00002122 60 t C100

[' Bumnup Sumntary t i_)T' -
From SFU Estimated

BoundinS |6 7S

1 56826
A 85, A5 4vi-J 1010 AC T)_I TA-

3 85E:-05 41 0920 I otal I o1al
151 E+03 3 02E+03
1.52E+03 3 03E+03

tasis for Parameter Dcferences-

tasis for bumunp used In estimate:

tiefl byn4W cajilated fn twe ite y metal mass &s5oy

cieg tPnutp ase t be tob te ema bu

Checks . ._.

Est mited BuAnupf
Surmm Multiplier Given Burnup Estimated EOL HMIGven EOL HM

Nominal [4 106

Bounding 2.0 - -F

'Reactor shutdown. cmre removal, storage, shipping or other date confirming that Itradiation ceased for fuel

'Total bumup for an fe assocdated wits t workset must be d ivded by SOL heavy metal mass to get spectfic bumnup values (MWdIT)
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Fuel Radionuclide Inventory Worksheet
L Firl and Telate Infmaliono

Fuel Krne FRR MTR-C (UALX-LEU) JAPAN
SNF ID - 552

Fuel Units & Drescn 99 -ASSEMBLY
Heavy Metal Mass: BOL9=4 05kg EOL=84.645kg
ROD Storage Sitsv SAS

'Fuel decay start dale. 2010
Estimates as of. 2030

Template: HFBR (Heavy Water, Ahln 10 to 20%. U)
Temrpbate Bumnup(MWd) 5 S

Template OL Heavy Metal Mass (UT): 0 00034251
Template Decay Time: 20 years

Estimated
Canister usage.

18"xt1O
413

IL Eslinates '-. m IX. xb b Y. Yb I Gamma Sources

CiiMWd From Nominal
Radionuclide Template Fuel Bumup (M
Ac-227 85333E-t0 8,93912
Am-241 2 2753E-02 8,939 12
Arn-242m 8 9133E-06 8.93912
Am-243 6 4007E-06 8.93912

Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
IWd) Bumup (MWd)" (Ci) Inventones(Ci) lnveotories(Ci)

Photon Total
Energy Photons/sec
Group (bounding)

_ _ _ _ _ _ _ _ . _ _

O OOE+00 7 63E-06 1 53E-05 I Avg MaeV
2 03E+02 4 07E+02 00150 1 812E+15

I 59E-01 0 0250 3763E+14
3 306E.t4

C-14 2 9620E-08 8,93912 17.878 25 0 OOE+00 2 f 14
R8Q.1 19 17 878 92 0 rCOE o s 37E.1

- - -
Crn-243 2 2087E-06 8,939 12
Cm-244 1 1007E-04 8,939 12
Co-60 1 6340E-05 8,93912
Cs-t34 2 1353E-03 8,939 12
Cs-135 4 8607E-06 8.939 12

17,878 25 0 OOE+0O 1 97E-02 3 95E-02 01250
17,878 25 0OOE+00 984E-01 1 97E+00 02250
17,87825 0 OOE+00 1 46E-01 2 92E-01 I 03750 7952E+13

91E+01 3 82E+01 0 5750 t 349ES15
8 69E-02 0 8500 2 062E+13

Cs-137 20227E+00 8,93912 17.87825 000E+00
Eu-154 2.0887E-02 8,939 12 17,878,25 0 OOE+00
Eu-S55 4.0867E-03 8,939 12 17.87825 0 OOE+OO

12500 1 162E+13
5 482E+11t
5 141E+07

8,939.12 17,87825 0OOE+00 t.27E+01
17,878.25 0 OOE+00 4.17E+01 8 34E+01
17,878.25 0 00+00 6 40E-03 1 28E-02 5 0000 LiKr-8 0 OOE+00 9.15E+02 t 83E+03 7 0000 4237E+03

Np-237 3 7227E-06
Pa-231 2 6727E-09 8.939 1
Pb-210 4 3313E-14 8,939 12 17,878.25 0 O0E+C

6 66E-02
4 78E-05
7 74E-1 0
8.28E+02
9 88E+01

1 10000o 4 821 E.02

Pm-147 4 6307E-02 8,939 12 17,878 25 0 00600 4 14E+02
912 17,87825 000E+00 494E+01

IL
Pu-240 5 4180E-03 8,93912
Pu-241 3 7573E-01 8,93912
Pu-242 3 0713E-06 8,939 12
Ra-226 2 3807E-13 8,939 12

17,878 25 0 ooE+00
17,878 25 0 00E+00
17.878 25 0 00E+00
17,878 25 0 00E+00
17.87825 0 00E+00

9 22E+01 1 84E+02
9 69E+01

8,939.12

Se-79

17,87825 0 00E+00 948E-11 1 90E-10
17.87825 0 00E+00 7 58E-02 1 52E-01
17,878.25 000E+00 1 12E-01 2 24E-01
17,87825 0 00E+00 1 024-01 2 04E-01Sn-126 11

Sr-90 1 8400E+00
Tc-99 8,939 12

17,87825 000E+00 5.27E-09 .T-

17,878 25 000E+00 532E-07 I 06E-06
17,87825 000E+00 146E-10 2 92E-10
17,87825 000E+00 6.79E-05 1 36E-04Tt-208 7 6000E-09

U-232 2 0747E-08
U-233 4 4013E-10
U-234 4 6500E-07
U-235 -2 5335E-06
U-236 1.3000E-05
U-238 -1 4207E-08
Y-90 1 8400E+00

17,878 25 0 00E+00 1.85E-04 3 71E-04 Thermal Power
. _ _ _ _ _ _ _ _ _ _ _ _ _ _ # _

5 0 00E+00 3 93E-06 7 87E-06
5 0 00E+00 4 16E-03 8.31 E-3

4 06E-02 1 80E-02 4 06E-02

Nominal Hoat Bounding
Outpult Heat Output
(Watts) (Watts)000

78 25 0 00E+00 1 16E-01 2.32E-1 2.14E+02 428E+02
2 53E-02 2 52E-02 2.53E-02 I Total Total

Other Radionuclides

U. Tepnlate SeetiO
FTernpl~tt Seleebon

iummasory and C~hecl

17,878.25 0 00E+00 1 64E+04 329E+04
1 72E+04 3 44E+04

Basis for Parameter Differences:earoo SFM U5 WEd
Reactor odertor U HEAdY WATER H

Fuel Cladding I ALUM ALUM
80SL HM Constituents [ I U U

b
80.L Enrichment % | 20 =

Sumup Summary (MWd)
From SFO

Nominal

Boun-dng _

10to20

Basis for bumup used in estimate:
Estimated

8039 M2Ii *sl bmump cabuated krom tle heaiy retal ms dested.
17 878 BosoV IxmV assumed to b tbeW nrS tbum.

1 I

Li.

Checks

Estimated Durnupl
Burmn Muittipher Given Burnup Estimated EOL HU/Given EOL HM

Nomnal 2171 102
Bounding 4 341 _

'Reactor shtoidown, core removal. storage. shippong or other date confrming that irradiaton ceased tor tort
5
TotaI btmup for at fuel associated wrih the worksheet must be divided by 80OL heavy metal mass to get spectic bumup values (MWdMT)
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Fuel Radionuclide Inventory Worksheet

.L Ftlel and Template Infornramtb F d s ' 2 Esteuated

Fuel Name FRR MTR-C (UALX-LEU) PORTUGAL 'Fuei deay tart date 2010 Canister usage

SNFID# 540 EstenatesasOt 2030 t8'x10

Fuet Units & Descr-ASSEMBLY 
Template ATR (Light Water, Alun 60 to 1100. U) 0 38

Heavy Metal Mss: BOL=4.05kg EOL=3 912kg 
2
Tewttplat urnup(MWd) 3672

ROD Storage Site- SRS Template BOL Heavy Metal Mass (T) 0 00116689
Template Decay Tame 20 years

Il -Itntttes, - X. xb b Y. Yb Gamma Soure
Photon ~Total

C'iiWd Front Noetnal Bounding Fuel itial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec

i Radionuclide Template Fuel Bumup (MWd)
0 Bumup (MWd)e (Ci) 7nven3oiis(C) 'nven0orie7(I) l grp (budn)

Ac-227 6633- 13040 26081 0OE+0 865E-8 173E-7 Avg V

Am-220060 3 13040 26081 O.OOE+0O 262E41 523E-01 00150 2753E+13

Am-242m 42429E47 13040 26081 000E+00 553E45 1.11E44 00250 5725E+12

Am-243 1 4899E46 13040 260 81 0 OOE+00 1 94E-04 3 89E44 0.0375 4993E+12

-1 57135E49 3040 26081 00E0+00 7.45E-07 t 49E-06 0 0575 5348E+12

C- 3124E-32 13040 26081 OOOE+O 171E-30 342E-30 00850 3232E+12

Cm-243 1 6443E47 13040 26081 0 OOE+00 2 14E-05 4 29E-05 0 1250 2187E612

Cm-244 29330E-O 13040 2081 000E+00 382E-03 765E-03 02250 2.789.12

Co-60 53186E46 13040 26081 0006+00 694E-04 139E-3 03750 1214E+12

Cs-134 3tS63E43 13040 26081 006E+00 412E41 823E0-4 05750 1.980E+13

Cs-135 3 4477E46 130 40 260 81 0 00E+OO 4 SOE-04 8 99E4 0.8500 3 348E+11

Cs-137 240313E+00 3040 260881 000+0 2 65E+02 530E+02 12500 1912E+11

1 Eu-t54 2A5t3E42 130 40 260 81 0 0OE+00 320E+00 6 39E+00 1 7500 8 774E+09

Eu-155 48175E13 13040 26081 0OOE+OO 628E-01 26E+OO zZ2oo - 76966.05

Fe-55 12397E-04 13040 26081 0OOE+OO 1 62E-02 3.23E-02 2.7500 4.351E+05

i i3 45697E4-' 13040 26081 OOOE+OO 596E-01 1196+00 35000 2005E+03

I-t29 7 5300-E07 13040 260 81 000O+OO 982E-5 1 96E-4 50000 1 1556.03

10850E-1 130 40 26081 000+00 1 41t+1 2 83E+01 7000D 1276E+01

95561E-06 13040 2608t1 00O+O0 12543 2 49E-03 110000 1431E+.0

Pa231 20359E49 13040 26081 0006+00 265E-7 531E-7

Pb-210 49728E-11 13040 260.81 0 OOE+00 648E-09 1.30E408

Pm-147 4 8502E-02 13040 26081 000+00 6 32E+00 126E+01

1Pu-238 1 8254E-2 13040 26081 006+00 2 38E+00 476E+00

Pu-239 42810E-4 13040 26081 0E+OO 5-58E-02 t12E-01

Pu-240 214368E4 130 40 260 81 01E+00 3186-02 6 36E-2

Pu-241 33415E42 13040 26081 000E+OO 436E+00 8716E+00

Pu-24 6329 7 30 40 26048 00OO+OO 474E-05 947E-05

Pa-226 212854E-1 30 40 26081 0006+00 2 98E-08 5 96E-08

Ra-228 t0963-12 13040 260.81 006+00 1 62E-12 124E-t2

Ru-06 6 43589E-06 13040 26081 0E+00 8629E-04 1 66E43

- Se-79 12983E45 13040 26081 006+00 1 69E4-03 3 37T m P

1-26 2.S725 13040 26081 0 06+00 37E4-03 3N02E43

I -26 Sr900t.9 4 13040 26081 0O0+00 2 51E+02 502E+02

r Tc-9924223E4. 130 40268t 0OEO 5SE4 ttEt

srU-g3 -27360 34000 1j60 51 E-02 1.756-031 Wts Wts

Th-229 5493E-OS 13040 26081 0006+00 26-03 40

Th-230 4t885E48 13040 200 1O0E6- 046E0-0 1 09E-T

Th-232 1 9270E-14 130.40 26081 0006+00 251E-02 5 03E42

e208 6024E48 130a40 2 2 56+02 120E465

F 2582EF07 s3040 2 O64E45 328E45 TPeermalDPoeer

UF232 252E9t04 60 8t 0 OO+O 3 37E407 6 74E407 Nmnal H"a Bounding

'' LF233 1 AO4 30 40 268 OOOE+OO~ 241tE402 48t1E402 Output Heat Output

* U-235 27235E4 130 40 0O .54 AE3 t7E0 Wts Wts

U-236tS493E405 A30U40 260 81 O OOE+OO 4. 4 404E403 el

UJ236 4814 13040 00 tOE0 tO9E435 1.09E403 Total Total

20000013 0t 400 el__________2______ E__ 02_________02E_02

Other Radronuciides 19254E+OOt3040260BasisOOE+O 
2 52E+02 n 04E+02

t tTemplat e~lectionS maS"q prnoupSunmry. and heckss -. t +

Te-mpiate Selection Summary

From SFD usedtBmtd

Reactor ierator LIGH1T WATiER UTiWAER l al *as rer setedats d for Whe kwe mt masms

Fuel C-loodrng ALMALUM This ml~rates on a pmmer iW o anxhirerrnt

B OL HM Consltituent U
iS OL Enrrichmrent 2Ooo12 601to 100

1 Burnup Summary (Mltplie Gv e burnu ustaed i estimate.w From SFD Es tmated __________mass _____

Nominal 010 100 - .m
Bounding- 020 2_ 0 ____hi _as ____edtobe___e_______

'Reactor shutdown, core removal, storage shipping or other date confirming a irracatriceased or uei

'Totai bumuri for all fuel associated with is worksheet must be dvlded by BOL heavy metal mass to get specifc btp vahles (MWdMT)

i)OEtSNF/REP-078 
March 2003
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Fuel Radionuclide Inventory Worksheet
L Fuland Template InfuraOti o ng1L_

Fuel Name FRR MTR-CI (UALX-HEU) SWrTZERLAND
SNF Dr, 656

Fuel Units & Descr 7- *MTR TYPE
Heavy Metal Mass: OL 128kg, EO60= 518kg
ROD Storage Site: SRS

'Fuel decay strt date: 20110
Estlntes es o. 2030

Templates ATR (ight Water Alum 60 to 100%, U)
'
T m

eplate Bumup(MWd): 3672
Template BOL Heavy Metal Mass (MT: 0 00116689

Template Decay Time 20 years

Estimated
Canister usage

18"x10'
| 0 29

IL Estimates' '< A m j 5
, b X, b Y., y | Gamma Sources

Ci/MWd From Nominal Bounding Fuel Inittall Activity Nominal Fuel Bounding Fuel
Template ' Fuel Bumup (MWJ)' Burnup (MWdO (Cl) InventorlesCi) InventoriWCa)

Photon Total
Energy Photons/sec

_ Group (bounding)
Radionuclide
AC-227
Am-241
Am-242m
Am-243 1 4899E-06

721.25
721.25
72125
721.25
721 25
721 25
721.25

1.211 81 000O+00 4 _ __ . _ _.

1,211 81 OOOE+OO 1 4 00150 127sE+14

c.. .

1,211 81 OOOE+00 3 06E-04
0 OOE+00 I 07E-0

Avg. MeV

0 0250 2.660E+13
0 0375 2320E+13C-14 5 7135E-09 0 OOE+00 412E-06 2455E+13

1 3124E-32 e 947E-30 I f 1 5026E13
1 6443E-07 1 19E-04 1 99E-04
2 9330E-OS 721.25 212E-02 3 55E-02

Co-6 721.25 1.211 81 6 45E-03 C
Cs-134 72125 1,21181 0OOE+4 3 82E+00 0 5750 9200E+13
Cs-135 1,211.81 0OOE+t S 0 8500 15556E+12Cs-137 2u 1,211 81 OOOE+O0 1.4 1.2500 8.882E+1 IEu-154 2 4513E-02 1 81 0 OOE+00 I 77E+01 1 7500 4076E+10

4 8175E-03 721i 0 3 47E+600
I 2397E-04 721 25 8 94E-02 SOEt-01

1-129
Kr-85
Np-237
Pa-231
P5.210
Pmn-147

E-03 721 25
E-07 721.25
E-01 72125

1,211 81 ' OOE+00 330E.00
1,211.81 0 OOE+00 5 43E-04
1,21181 OOOE+00 783E+0t
1,211.81 OOOE+00 89E-03
1,211 81 OOOE+00 I 47E-06
1,211 81 OOE+00 359E-08
1,211 81 OOE+00 350E+01

5 54E+00
9 12E-04

35000 9.287E+03
5 0000 5250E+02
7 0000 5 786E+01
1 0000 6 496E+00 L

4 9728E-1Il
4 8502E-02
1 8254E-02
4 281OE-04

5 88E+01

Pu-240
Pu-241
Pu-242

721 25
721 25

I I 32E+01 221E+01
P 309E-01 519E-01 I.

3 6329E-07 72125
22854E-10 72125
12426E-14 72125

1,211 81 0 OE+o00 t766-01
1,211 81 0 OE+00 241E+01
1,211.81 OOE+00 2 62E-04
1,211 81 0 O0E+00 65E-07
1,211 81 000E+00 896E-12
1,211 81 0 OE+00 459E4-3A

E-O0

Ru-I 06 63589E460
Se-79 12933E-05
Sn-126 1 1574E-05
Sr-90 1 9248E+O4
Tc-99 4 2239E-04

721t25
1 25 1,211 81 0 OE+00 933E-03
1 25 1t21181 0 OE+00 835E-03
1.25 1,211 81 0 00E+00 1 39E+03
125 1,211.81 0 OE+00 305E-01
!25 1211 81 0 OE+00 367E-09

1 51E-11
7.71 E-03
I 57E-02
I 40E-02
2 33E+03
5 12E-01
6 17E09Th-229 5 0953E-12

4 10Os-VO
1 9270E-14

721.25
72125 1,211

3 02E-05 5 08E-05
1 39E-11 2.34E-11
3.32E-05 5 58E-05Tl-208 4 6024E-08 721t25 1,211 81

12582E-07 721 25 1,211 81 z~~ ~ -. 16 sCOI.l O
-Q Y ~ IOzt-u IThermal Power

-09
U-234
U-235
U-236
U-238
Y-90
Other Radlonuckdes

lempl TeSete S tuSu
Tlemplat Seliection Summ;

721 25 1,211 81
721 25 1,211 81
72125 0 00

224E-01
2 57E-03

>~~~nra Powxecr..._.._
Nominal Heat Bounding

Output Heat Output
(Watt) IWats)

70 06 s 04 04 AAA=.nA
Z1 Z- l.ZlI81 uOOEu+UU 1t.2E-02

0 00 3 01E-05 2 70E-05
1,211 81 OOE+00 139E+03

1 39E+03

-05 Total Total

RMT. Bmip 9Sun

Basis for Parameter Dfferences: Li
rBump Summary W(MWdla

_, _ _ _

I=
UF undingBoom'", F

I Etiatd
_ I bunsm c olaaled frm tie heavy metal mass destred

_ 1.211 8J 1 g burW Calcuated asmnN at BOL heavy metl tmned.

Bun1ding-
'Reactor shutstdwn. core removal, storage, slqpwng or other date confaming that irradation ceased tor hut
t
Total bumur) tfor al fuel assoiated w h this worksheet must be devuded by BOL heavy metal mass to get specfic bumup values (MWrkMT)



Fuel Radionuclide Inventory Worksheet

1L Fuel and Template Information ^

Fuel Name FRR MTR-C2 (tU35t2 LEU) TURKEY
SNFID* 527

Fuel Units & Descr 9 - ASSEMBLY
HeavyMetal Mass BOL-1395kg EOL=12276kig
ROD Storage Site- SRS

'Fuel deca sYrt dale. 2010

Estimates as of 2030
Template ATR (Ltght Water. Alum. 60 to 100%, U)

Tenplate Sumup(MWd): 38672

Template BOL Heavy Metal Mass (l) 000116689

Temtabne Decay lime: - 20 years _

Estimated
Canister usage

18'x10'
038

-

liEsstantes, = - m - xb b Y Yb Gamma Sources

CUMWd From NIominal Bounding Fuel Indtial Activity Nominal Fuel Bounding Fuel

Template - Fuel Bunup (MWd) Burnup (MWd
2

(Co) - ventortes(Ci) Inventoies(CI)
Energy Photons/sec
Group (bounding)

Radionuclide
Ac-227 6 63133E-10
Amn-241 2 0060E-03

3.170 62 U LKiL+tJU lime-Un
3,170 62 0 OOE+txt 1 rvztuo

0 0150 3 347E+143.170 62 0 OOE+00 3 1

Am-242m 3.170 62 0 O0E+0O o 0250 6960E+13

Am-243 14
C-14

5 31 3,170 62
5 31 3,170 62
S 31 3,170 62

I1 1E-05 00575 6 502E.13
o 0375 6070E+13

CI-36 1.5' 2 08E-29 4.16E-29 o 015

:-07
.-05
.0O6

1f85 31 t 2 61 E-04 5.21 E-04 Ot1

E+OO 4 65E-02

5 3186E 1317062 00OE+00 8f43E-03 1 .476E+13

Cs-134 3 1563E-( 3.170 62 0 OE+00 2.40Y7E+t4

Cs-135 3.170 62 I 09-E02 8O500 4070E+12
6 44E+03 12500 2.324E.12
777E+01 I 17500 1 067E+11Cs-137 3,170 62 -

rer o

Eu-154 24513E-02 1Sb8531l
Eu-155 4 8175E-03 1,585 31

3,170 62 E+01 7

3,170 62 7 64E+00 1 53E+01 225C0 9 356E+t6
- _ 97 -0 -- 3 :3-_

E-04 1,585 31 - I 97E-01 3 93E-01 z 7CAA

' H3 4H5697E-03

3 1-129 7 (5300E-0.
Kr-85 1 0850E-01
N1-237 9 5561 E-06

1,585.31 E+00 7 24E+00 1 4

1 0 00E+00 1.1 9E-03
0 00E+00 1 72E+i l526E+02

3.170 62 000E+00 1.51E-( 1100 - 1 711E+01

2C 3.17062 OC

Pb-21 0 1.58531 3,17062 OC 1 58E-07

Pm-I147 1.585 31 I 1.54E+02

Pu-238 54E-02 1585 31 0 2.89E+01 5 79E+01
0 00E+00 6 79E-01 1.36E+OO11E-U4 I

2 4368E-04 OOOE+00 3 1

Pu-241 3 3415E-02 3.17062 000E+00 53

Pu-242 3.17062 Of

Ra-226 3,17062 OC 725E-07

Pa-228 124 3,170 62 3 394E-1 I

Ru-1 06 1,585.31 E-02 2.02E-02

Se-'9 1,585 31 0 2 05E-02 410E-02

.+O( 1.83E-02 3 67E-02

1 9248E+00

Tc-99 42
Th-229 5 0
Th-230 4 1

239E-04

i 'Pr RITh-232

Ti-208 1535 31 * .
U-232 1.585 31 1-1rn~ rweNoa Hea _ _n_ _ _
U-233 1,585 31 Noiornal H"~ Boundrngi --

tt Heat Output
-- mWad s I fWattsl

I S5 3i1U-234
-2 72351U-235 E:.O 1.585 31

E-09 1,585 31

0 00 6 03E-03 1 71E-03 6 03E-03
_ _ _ _ _ _ _ _ .

3 7SE401 7.56E+0tt
U-236 101-

WI oa I.-l
U-238 ~+00 1,585-

Temptate Selection Summary
_From SF Used Basis for Parameter Dferences-

Reector Moderator- UGHT WATER UGHT WATER Ths Teiriie was tuse icr De tif reason
,1Fuei Cladding ALUM ALUM The kiel rmales on OMparseptneWI rite

BOL HU Constituents U U
BOL Enrilchment % 20 0000077 60 to 100 __ ._-

nup Summary (MUd) . Basis for burup uaed in estimate'

From SFD Estimated

Nominal 1 n5853t Nit burnpidkdcaiced ato tie heavy rretal nsst desbe

Eound1ng7062 ed be twice f-t0alml W*at

_r Checks .~ . -

Eatisated Bumuut
Bu MupuNtiplier Gmen Bunup Estimated EOL HM/Given EOL HM

Nominal I t|
Bounding 00 72 _ _

'Reactor shtdaown, core rernovat, storage, shipping or other date cornfirring DiMt irradatin Ceased tor tuel

'Total bausrp for all kuei associated with tis worshueel must be Civided by OL heavy metal mass to get Specific biUp values (MWd`MlT)

Mac20

DOEISNF'/REP-078
lerviskin 0

a -arch 2003
Page D-397 of D-585



Fuel Radionuclide Inventory Worksheet
,L Fuel and Tenmlate Inbr tisost , a

Fuel Nanaw FRR MTR-C2 (UALX-HEU) SWffZERLAND
SNF ID 6 657

Fuel Units & Descr 11- MTR TYPE
Heavy Metal Maw 3OLe2 461kg. EOL= 995kg
ROD Storage Shte SRS

'Fuel decay sr daten 2010
Estimates as of: 2030

Template: ATR (tght Water, Alum, 60 to 1 000, U)
'Template Bumup(MWd): 367.2

Template BOL Heavy Metal Mass (MT) 000116689
Template Decay Time- 20 years

Estimated
Canister usage:

I8x'1r0
046

U. Fstimatses- m nX. xb b Y. Yb I Gamma Sources

CiQ/tWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
Template Fuel Bumup (MWd)W Bumup (MWdpc (Ca) Inventones(Ce) Inventones(Ci)

Photon Total
Energy Photonslsec
Group' (boundinmlRadionuclide

Ac-22I 6 6313E-10 1,387 b5 Z..jS$U 33 Li tjtjl+l.X 9.201:-0J7 1 55E416 Av9.
Am-241 2 0060E-03 1,387 57 2.330 33 0 00E+00 2 78E+00 4 67E+00 0.0o
An-242m 7 1,387 57 2,330 33 0 ODE+00 5 89E-04 9 89E-04 0.0250

1,387 57 2,330 33 0 00E+00 2 07E-03 3 47E-03 O 00375 4 462E+13
2,33033 0 OE+00 7 93E-06 1 33E-05 02575 4779E+13
2,330 33 0 OOE+00 1 82E-29 3 06E-29 0 0850 2.888E+13

0 00E+00 2 28E-04 3 83E-04 I 01250 1 954E+13
2492E+13

CO-60 5 3186E-06 I Ot5SE+13
Cs-134 3 1563E-03 1.387 57
Cs-t35 3 4477E-06 1,387.57 2.330 33 0 OOE+00 4 78E-03 8 03E-03
Cs-137 2 0313E+OO 1.387 57 2.330 33 0 OOE+00 2 82E+03 4 73E+03

2 4513E-02 1,387 57 2,330 33 0 OOE+00 3 40E+01 571 E+01 1 7500
2,330 33 0OOE+00 668E+00 1.12E+01 6 877E+06

27500 3.886E+06
14-3 4 5697E403 I.: 1 786E+04
I-129 7 5300E-07 1.387 57
Kr-85 1 0850E-01 1,387.57 2330.33 0 OOE+00 i51E+02 2 53E+02 7 C
Np-237 9 5561E-06 1,387.57 2,330.33 0 OOE+00 1 33E-02 2.23E-02 I11
Pa-231 2 0359E-09 1,387.57 2.330.33 0 OOE+00 2 83E-06 4 74E406 I

L
PtQ210 4 9728E-t1 1,387.57 2,330.33 0006+00 6 90E08 1 16E-07
Pm- t47 4 8502E-02 1,38757 2,330.33 0OOE+00 6.73E+01 I 13E+02
Pu-238 I 8254E-02 1,38757 2,33033 0 OOE+00 2 53E+01 4.25E+01
Pu-239 4.2810E-04 1,38757 2.33033 0OWE+00 594E-01 998E-01
Pu-240 2.4368E-04 1.387 57 2.330 33 0 00E+00 3.386-0 S 68E-01
Pu-241 3_3415E.02 1,387 57 2,330 33 0 OOE+00 4 64E+01 7 79E+01
Pu-242 3 6329E-07 1,387 57 2,330 33 0 00E+00 5 04E-04 S.47E-04
Ra-226 2.2654E-10 1.387 57 2.33033 O0E+00 3t17E-07 533E-07
Ra-228 1.2426E.14 1,387 57 2,330 33 0 ODE+00 1 72E-11 2 90E-1 t
Ru-106 6.3589E406 1,38757 2,33033 0 OWE+00 8 82E-03 1 48E02
Se-79 1.2933E405 1,38757 2,33033 006E+00 I 79E-02 3 01E402
Sn-126 1.1574E-05 1,387 57 2,330 33 0 0E+00 1 61E+-02 24706E02
Sr.90 1 9248E+00 1,387 57 2.330 33 0006E+00 2 676.03 4 49E+03

_U

Thermal Power
Nominal heat Bounding

Output ' Heat Output
nWuts) ' (W.".J

3 31 E.011t 5F61

Total Total
Y-90 1 9254E600 1.38757 2t330 33 0 00+E00 2 67E+03 4 49E+03
Othler Radionuclldes 2 68i+03 4 51 E+03
11. Temnlate Selection Sumsusury. Burnupa Summay. and Checks .- o f - V
iTemPlta Selection Sua -TI-

Frorn SFD Used

Reactor Moderator UGHrWATER
Fuel Claddig ALUM

0OL NM Constituents U
0OL EnrIchment % 1 93 00001006 60 to 100

- jBasis for Parameter Differences: F]
|Burnup Summary (MWd)' |Basis for bumup used In estmate:

rU

_ _ _ _ _ _ _ r _ _ _ _ _ _ _

I
From SFD i Estimated

Nomhrtu_
Elouradmng

_ t 387 57 Nl ki4 akcahamed tie hay mnetl rmss etyd
_2 330 33 i30 hmu calat sawimng at D60 heat metal turrel

n core removal. storage, setpprag or other date cornirmig ti

'Total tbuirp tor al fuel associated with thUis worksheet must be vided by 601 heavy metal mass to get speclc tbmump values (MWdUT)

DOEISNF/REP-078
Revision 0

March 2003
Page 0-398 of D-585



Fuel Radionuclide Inventory Worksheet

3L. Fuel and Template lofoallaaion,
Fuel Name FRR MTR-0 (UALX-HEU) TURKEY

SNF ID* 642
Fuel Units Descr. 2 - MTR TYPE
Heavy Metal Mass: BOLi0-366kg EOLi0 196kg
RwD Storage site SRS

'Fuel decay start date 2010
Estimates as of 2030

Template ATR (Ught Water. Aliu .6010100% U)

'Tempatae Buinup(MWd). 367.2

Template BOL Heavy Metal Mass (lt) 0 00116639
Temrpiate Decay Trie 20 years

Estimated
Canister usage

t18xt0
1 008

_ .

,1f ~ , I , m X.Xi b V.Y.[- Gamfl SOources
s. un

Photon Total

C1/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy , Photons/sec

- rTemplate I Fuel Bumup (MWd)? Bumup (MWd)
2  

(Ci hnventoies(CI) lInventones(Ci) Group (bounding)
Avg MeW, Radion

Ac-227
uclide

6 6313E-10 321 99 OODOE+00 1 t _ Avg tMtV
_I 00150 3399E.13

321 99 0 00E+00Am,241
Am-242m 321 99 0 ( I 37E-04 0 0250 7 068E+12

Am-243 I
C,114 f

321 99 4 80E-04 00375 6165E+12

160 99 321.99 -07 1 84E-06 0 0575

160 99 E-30 4 23E-30
I C-36
- Crn-243 160 99 321.99 0 00E+00 2.65E-05 529E-05

Cn-244 160 99 0 00E+00 4 72E-03 9 4 E+12

Co 6O S 3186E-06 O OOE+00 1 499E+12

Cs-134 3 1563E-03 321 99 00OE+00 0o5750 2.445E+13

Cs-t 35 3 4477 321 99 0 C E-03 0 8500 4 133E 11
.,.n AA 

E

i Cs-137 2 0313E+00 t0U 99

U Eu-154 2 4513E-02 160 99

Eu-tSS 481758-03 160 99

Fe-55 1.2397E-04 1 0 99

_3 4.5697E-03 1L60.99
01-129 7 07 160.99

1Kr^S I 0850E-01 160 99

p-237 9 5561E-46 160 99

Pa-231 2 0359E-09 160 99

Pit-210 49728E-11 16099

PmF1147 4 8502E42 160 99

Pu-238 1 8254E-02 160 99

321 99
321 99
321 99

ot( 76 54E+02 1 2500 2 360E+11
95E+00 7 89E+00 1 7500 1 0^3E+10

7M76-01 1 55E+00
2 OOE-02 3 99E-02

321 99 0 O0E+00 7 36E-01 2 47E+OO

32199 0 OOE+00 1.21E-04
321 99 0 OOE+00 1.75E+01
321.99 0 OE+00 1.54E-03

321.99 0 OOE+00 328-E07

2 4 50000 1.395E+02
7.0000 1I540E+01
110000 1 726E800

321.99
32t 99 0OOE+00 7.81E+00 1.56E+01

OOOE+00 2 94E+00 5 88E+00
0OOE+00 - 6 89E-02 1 38E-01

0 OOE+00 3 92E-02 7 85E802Pu-239 E-04 160 99

Pu-240 2 4368E-04
Pu-241 3 3415E-02
Pu-242 3 6329E-07

1609

I
399 32199 0OOE+00 I

O99 32199 0 OOE+00
3 99 32199 O OOE+O0

399 32199 0OOE+O0
Ra-226 2.2854
Ra-228 -I
Ru-1106 6

2
16099 321 99

^ ^= n.
.70 1 2933E05 160.9

Sn-126 1 1574E-5 1609
Sr-90 1 9248E+00 1609

Tc-99 4 2239E-04 160 !

Th-229 5 0953E-12 160S

.9 321 99 0 OOE+OO 2_08E-UJ03
19 32199 08OE+00 I 86E-03

99 321.99 0 OOE+00 3 1OE+02

99 321.99 0 OOE+00 6 80E-02

99 321.99 0 OOE+O0 820E-10

99 321.99 0 OOE+00 6 74E-06

17E-04
7.36E-08
4 OOE-12
2 05E-03
4 116-03
3 73E-03
6.20E+02
1 36E-01
1 64E-09
I 35E-05

Tht-230
Th-232 11i

I 1-208 441
U-232 1J

160 99 321 99
160 99 321 99

E-t2 6 20E-12
ni iCFlf 7 AI4E-06 1 .4_E-OS
u w=+uu _ _ _ _ _ _ c _ _ _ _ _ _ ._

2 08E0 4.05El A OSP Themnrud Power160 99 321 99
- 41 O.- _ominal Heat _ o

_ _ G 
_ _, . ., ^. o c.

U-233 25825-09 160 99 3

I)234 t8450-E04 16099 3

.. , 456L-07 823Z1!
21 99 00wE+00 2.97E-02

f I 7 5-iA4 2.96E-04
5 94E-02
7.35E;-04

Nominal Huat Bounding
I Output Heat Outp

dWelsV T (Wattls
U-235 -

U-236 1
U-238
Y-90 I

E-06 16099
16099 32199 - 0OOE+00 - - 249E-03 1 4 99E-03 I 3.tE+OO 7 tETO

4v 99-0 __4E0 7 _ _.

.onU nAJ
IE-09 16 flu
E+w 1I60 99

---ne Ssswrv -d Ceks a:. -7n

UW 6 7 91E-06 860E-06
3 1OE+02 6238+02
3 t 1 E+02 6 23E+02 A

Total Totall

I ilu.I apik ra-r-P-.
I Template Selecton SummarI

. From SFD I Used BaasL i ReaItor Moderator UGHr WATER I LIGHT WATER

IFuel Cldding ALUM ALUM

I1 BOL HU Constituents:I U U

Is for Parameter Differences,

Ir BOL Enrichment % ~92 S 7 60 to 100 D

Burmup Summary (MWd)2 Basis for bumup used In estimate

From SFD0 Estimated

Nominal 160 9ii vnpalated mn the heavy metal mas destoyead

Bounding 321 95 sing tunup asuned tobe tbice noat une

Checks __

Estimated Bunnup/
Buru Multiir Gnen BurnuP Estimated EOL HMIGiven EOL NM

Nominal | 1 .4ti 15os
Bounding I 2 SG

'Reactor sirudvwn. core rernovat. storige. shipping or oher date confirming that irraiation ceased bor fuel

"rola bumnup for alt fuel associated with this workshet ernust be tived by BOiL heavy metal mass to gel tpecific buIp values (MWdMIT)

March 2003

DOE/SNF/REP-078
Revisionl 0

March 2-9 0-
Page D-399 of D-585



Fuel Radionucide Inventory Worksheet
L Fuel aid Template Information --

Fuel Name: FRR MTR-0 (UALX-LEU) PORTUGAL
SNF ID V. 541

Fuel Units & Descr 3. ASSEMBLY
Heavy MetalaWss BOL.1_35kg: EOL.135kg
ROD Slor. Site SRS

'Fuel decay start date- 2010
Estimates as of: 2030

Template. ATR (Ught Water. Alumn 60t10D00. U)
"Temptbat Bumup(MtWdi 367 2

Template SOt Heavy Metal Mass (M): 000116689
Texmpatbb Decay Time. 20 wars

Estimated
Canster usage

18-x10
i 013

11. Estimates s m X. Xb 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 Burnup (MWd)' Bumup (MWdp (Ci) Inventores(Ci) tnventones(Ci) Group (bounding)
Ac-227 66313E-10 2557 51 14 0OOE+00 1 70E-08 339E-08 Avg. MeV
Am-241 20060E-03 2557 51.14 OODE+00 5 13E-02 1 03E-01 00150 5398E+12
Am-242m 4.2429E-07 2557 5114 0 OOE+00 1 O8E-OS 2 17E-05 0 0250 1 123E+12
Am-243 1 4899E-06 2557 51 14 OOE+00 3 81E-05 7 62E-05 00375 9791E+11
C-14 5735E-09 2557 5114 OOOE+00 1 46E-07 292E-07 00575 1049E+12
Ci-36 1 3124E-32 2557 5114 OOOE+OO 336E-31 671E-31 00850 6.337E+11
Cm-243 6443E-07 2557 511 4 OOE+00 420E-06 84tE-06 01250 428tiE+tt
Cm-244 2 9330E-05 2557 511 4 0 OOE+00 750E404 5 .5E403 02250 5468E+10
Co-60 553186E-06 2557 511 4 0OOE+00 2 36E-04 272E-04 03750 2.380E+1
Cs-134 3 1563E-03 2557 5114 0o0E+00 8 07E402 61E01 05750 3883E+12
Cs-135 324477E-06 25 57 511t4 0 0 76E4E4 01500 656EE+10
Cs-t37 2 033E+00 2557 51.14 0 OOE+00 St9E+t0 6 44E+02 t25m0 3748E+10
Eu1-S4 2 4513E-02 25 57 51.14 00+00 6O60i27E-1 1.25E+00 1N7500 1 720E+09
Eu-2S4 4 8475E-03 25 57 51.14 0 00E+00 423E-0t 2 46E-03 22500 1 SO9E+Ot
Fe-S5 1-2397E-04 25.57 .04 oo4E+o1 3 17E4-03 6 34E-03 27500 8532E+04
H-3 4 5697E403 25 57 St 14 0OOOE+OO 1.117E4-1 2,34E-01 3.5000 3-938E+02
1-129 7 53E-07 2557 511 4 0 00E+00 93E-045 3 85E-05 61001 12299E+01
tKr-85 1 0850E-0t 25 57 St 14 D OOE+OO 2 77E+OO S.SSE+OO 7 0000 2542+OO
11-237 945561E-06 2557 0 4 3 OOE+0 2.44E-044 389E44 0oo T 2T852E41
Pa-231 2.0359E409 25.57 51 14 Ooo0E+oO 521E-08 t.O4E407
Ptw210 4 9728E-tt1 25 57 St 14 0 OOE+OO t.27E409 2.54E409
Pm t47 4 8502E402 25 57 St 14 0OODE+OO t.24E+00 2 48E+OO
Pu-238 t 8254E402 25 57 511 4 O.OOE+00 4 67E-01 9.34E01
Pu-239 4.28tOE404 25 57 St 14 OOOE+OO I 09E402 2.t9E402
Pu-240 2 4368E-04 25 57 St 14 0OOOE+OO 6_23E403 1.25E-02
Pu-24t 3a3415Ee2 25 57 St 14 oooE+oO 854E-01 9 78E+0
Pu-242 3 6329E407 25 57 St 14 0 OOE2+OO 9 29E406 I 86E405
Ra-226 2.285tE-10 25 57 51 14 O OOE+OO 5 84E409 I117E408
Ra-228 12426Et14 25 57 St 14 O OOE+OO 318SE-13 6 351E-13
Ru-106 6 3589E-06 25 57 St 14 O OOE+O X) t 63E404 3 25E044
Se.-79 e 2933E05 25i S 7t1 4 BOOOE+Oa 3n31CEe04-6 61-E'44
Sn-126 1 1574E405 25 57 51.14 OOOE+OO 2 96E404 5 92E044
Sr-90 t19248E+00 25 57 51.14 0 OOE+OO 4 92E+Ot 9 84E+01
Tc-99 4 2239E404 25 57 51.14 0 OOE+OO I 08E402 2 16E402
Th-229 5 0953E-12 25S57 St 14 0 OOE+OO I 30E-10 2 61E-10
Th-230 4 1885E408 25 57 51 14 0 OOE+CO I 07E406 2 14E406
Th-232 I 9270E-14 25 57 51 14 0 OoE+CO 4 93E-13 9 85E-13
Tt-208 4 6024E408 25 57 St 14 0 OoE+CO I 18E406 2 35E406
SU-232 1 2582E407 25 57 51.14 0 OOE+OO 3.22E406 6 43E-06 Thermal Powver
tU-233 2 5825Ee9 25o57 Sm 14 0 DOE+O 6 60E408 I 32E07 Nominal Heat - Bound-g

Reaco o-272o5E46 25E57R 14 WEOOE+OO St472E44 9e44E403 eOutptrt iieatOueput
s 0-236 r 5493E25 25 57 51 4 0 OOE+OO 3.96E404 7 92E404 6 loE-01 1_22E+00
Um238 -4S2851uE409 25u57 0m00 3m63E4_4 3_63E4B4 3f63E4u4 Totai Totas
Y-90 5.9254E+50 25 57 St 14 O.OIE+OO 4 92E+Ot 9a85E+01
sOther Radionuclides 4 95E+01 9 89E+01

oIL Ten mte Selecion Su v, Bunup S514. and Checks-e ^ b ti uaa bee.

TemplaEe Selmaeion Sumuary .
Frnom SF r Usen Basis for Parameter DifMeren0es M

L Rector Modetor or UGHTWATER UGHTWATER Thsa Tyalfe was ue for fe Udvg rea
Fuel Cbsddmg|l ALUM AtLUM- Thshail tuei ake on aSi paaiels except emciet

80L HM Constituents: U U
BOL Enrc i 0m nt %. 20 0D00132 60 to 100

Bumnup Summary (iWdi` Basis for bunnup used I estimateo
From SFD Estirn ted

Nominal |25 57 xnai Wn assulred to be 2S dl SOL heavy mebi masu

Cthectxs

Estimated Burmup
Bumnup Mubper Gilven Bumup Estim sted EOL MM/Given EOL HM

Nomina i0oti 98
Bounding 012

'Reactor shutrdown. co~re remma sitorage shipping o octher date contimrVx VIM tifadatiOn ceased or tU8L
'Totral bumnup for ait fuel associatred with this woriksheet mrinst be dvidted by 80L heravy metai mrtss to get rspecific burnup vahje (iA~dMT).
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